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Introduction 

 

 

Started at the end of 2008, the Great Recession has been the most severe economic crisis 

the world has experienced since World War II. In volume terms, world gross domestic product 

(GDP), exports and imports fell by 2.3%, 12.2% and 12.9% respectively, while the European 

Union (EU) countries were even more affected by the crisis, recording a reduction of 4.2% in 

GDP, 14.8% in exports and 14.5% in imports  (WTO, 2010). Looking at Eurostat data, Landini 

et al. (Landini, Arrighetti, & Lasagni, 2015) signal that the number of active manufacturing 

companies in the Eurozone has decreased by 7% between 2008 and 2012. Countries located in 

the Eurozone periphery have been hit particularly hard by the crisis, with Italy and Spain 

recording a reduction in the number of active firms between 6% and 9%. The drop of 

manufacturing companies has been even bigger, concerning the 9% of Italian enterprises and 

the 17% of the Spanish ones. 

In such context, the main purpose of this work is to investigate what happened to firms, 

taking into account their performance in relation to a crucial aspect of their internationalization 

and organizational strategies: their involvement in global value chains (GVCs).  

The latter consists in a phenomenon acknowledged as being one of the most pervasive 

changes the world economy has experienced since the last decades of the 20th century 

(Krugman, 1995), fostered by the spread of the new Information and Communication 

Technologies (ICTs), which have led to (R. Baldwin, 2011). 

Connecting technologies in transportation and communication, together with lower trade and 

investment barriers and liberalized domestic markets (Amador & Cabral, 2016) have allowed 

for production processes to be more and more fragmented, organized among various firms, 

belonging to the same group or independent from one another, not necessarily located in the 

same country. In other words, the value chains (Porter, 1985)  consisting in the series of tasks 

needed to bring a product or a service from its conception to its final use  have become global. 

The development of international production networks has had several implications in 

macroeconomic terms, such as redefining national competitive advantages (Cheng, Rehman, 

Seneviratne, & Zhang, 2015)  since competition occurs more and more at the task level (R. 

Baldwin & Robert-Nicoud, 2014)  or intensifying the 2008-2009 big trade collapse (R. 

Baldwin, 2009). We hint at them in the introduction of the first chapter of this work (section 

1.1), after which we try to highlight the absence of a unique framework of analysis for 



investigating global value chains (section 1.2). Section 1.3. begins introducing the main theme 

of the first chapter, dedicated at carrying out a systematization of the literature analysing 

participation to and positioning within global value chains and their implications for 

companies

works carried out in chapters two and three, especially given the fact that the research studying 

GVCs at the firm level faces several challenges. These are mainly due to the lack of good quality 

micro data, which have led to a fragmented production of articles relying on a number of 

different data sources and applying various indicators 

GVC participation and positioning have been measured so far in the literature, while section 

1.5 tackles the issue of how to evaluate the governance of international production networks, 

that is to say the nature of the relationships linking the GVC players. Finally, section 1.6. 

represents the core of the first chapter of this work, trying to summarize the insights concerning 

f

mechanisms that govern them. The literature generally agrees on companies participating to 

international production networks as performing better than non-participants (e.g. J. Baldwin 

& Yan, 2014; Veugelers, Barbiero, & Blanga-Gubbay, 2013), while firms located in an 

intermediate position along the chain, i.e. selling to other companies, usually show a worse 

performance with respect to those producing for the final market (e.g. Accetturo & Giunta, 

2017; Agostino, Giunta, Scalera, & Trivieri, 2016).  

However, the performance indicators researchers commonly focus on are usually those 

 (both total factor productivity and labour productivity), with 

other variables sometimes taken into account, such as  intensive 

margin of trade. In the second and the third chapters of this work, we carry out two empirical 

investigations to assess whether and how GVC participation and positioning are related to 

, looking at aspects that have not been much investigated so far.  In 

 ability to survive the Great Recession and stay in the 

market, while chapter 3 takes into account those companies having endured the crisis and 

analyses the employment variation they have experienced. 

More specifically, chapter 2 

international production networks and their probability to survive during the Great Recession. 

Again, this has been the topic of few research, with literatur

on the role of age and size (e.g. Dunne, Roberts, & Samuelson, 1988; Jovanovic, 1982; Sutton, 



1997) (section 2.1). In a recent work, Meliciani and Tchorek (2017) attempt at assessing 

whether firms involved in GVCs had higher or lower chances to exit the market during the 

recent economic crisis, but they do not do so by resorting to an indicator of GVC participation 

or positioning. We focus on the survival patterns of companies located in France, Germany, 

Italy and Spain, whose data are retrieved from the EFIGE database (section 2.2). We implement 

an empirical investigation strategy based on measures of GVC participation modes built by 

restricting the scope of those identified by Veugelers et al. (2013), while GVC positioning is 

accounted for by looking at the share of turnover originated from selling produced-to-order 

goods to other companies, as done, for instance, in Accetturo et al. (Accetturo, Giunta, & Rossi, 

2011). Our investigation strategy is based first on probit models (section 2.2.1), then repeated 

relying on duration models, specifically on the Cox one (section 2.2.2). We find that 

engagement in international production networks did not play a role in increasing or decreasing 

GVC participants appear to have no significant advantage or disadvantage 

with respect to exclusively domestic companies. However, in line with the literature signalling 

the performance gap of intermediate firms, we observe that the latter were actually more likely 

to fail during the crisis. 

As anticipated, in chapter 3 we take into account those firms having managed to survive 

the Great Recession, investigating whether the employment variation they have experienced 

between 2008 and 2014 is related to their engagement into GVCs. To the best of our knowledge, 

there is almost no evidence linking enterprises in international production 

networks and employment growth at the company level. In fact, t

(section 3.2) usually takes into account variables such as size and age (e.g. Barba Navaretti, 

Castellani, & Pieri, 2014; Grazzi & Moschella, 2017), while, for instance, another strand of 

strategies linked to the development of international production networks, such as offshoring 

(e.g. Hijzen & Swaim, 2007). In our research, we rely again on EFIGE data for French, German, 

Italian and Spanish firms (3.3) and we resort to the same GVC participation and positioning 

measures applied in chapter 2. First, we involvement 

in international production networks and their employment growth by running OLS regressions 

(section 3.4.1) and quantile regressions (section 3.4.2). Results indicate a significant and 

positive association between GVC participation (one-way and two-way modes) and 

employment growth at the firm level, while three-mode engagement in international production 

networks appears relevant in terms of increase in labour force only for those firms having 



recorded highest employment growth rates. In section 3.4.2, we try to single out the impact of 

evaluation analysis techniques and applying the propensity score matching. By doing so, we 

are able to compare companies that are very similar under several aspects, except for their 

involvement in global production networks. Our results confirm a positive impact of GVC 

participat . 

 

  



References 

Accetturo, A., & Giunta, A. (2017). Value chains and the great recession: Evidence from 

Italian and German firms. International Economics. 

https://doi.org/10.1016/j.inteco.2017.07.002 

Accetturo, A., Giunta, A., & Rossi, S. (2011). The Italian firms between crisis and the new 

globalization. Occasional Papers, Bank of Italy (Vol. 86). 

Agostino, M., Giunta, A., Scalera, D., & Trivieri, F. (2016). Italian Firms in Global Value 

Rivista Di Politica Economica, VII IX. 

Amador, J., & Cabral, S. (2016). Global value chains: A survey of drivers and measures. 

Journal of Economic Surveys, 30(2), 278 301. 

Baldwin, J., & Yan, B. (2014). Global Value Chains and the Productivity of Canadian 

Manufacturing Firms. Economic Analysis Research Paper Series. 

Baldwin, R. (Ed.). (2009). The great trade collapse: Causes, consequences and prospects. 

Cepr. 

Baldwin, R. (2011). 

Building And Joining A Supply Chain Are Different And Why It Matters (NBER 

Working Paper Series No. 17716). Cambridge, MA. 

Baldwin, R., & Robert-Nicoud, F. (2014). Trade-in-goods and trade-in- 

framework. Journal of International Economics, 92(1), 51 62. 

Barba Navaretti, G., Castellani, D., & Pieri, F. (2014). Age and firm growth: evidence from 

three European countries. Small Business Economics, 43, 823 837. 

Cheng, K., Rehman, S., Seneviratne, D., & Zhang, S. (2015). Reaping the Benefits from 

Global Value Chains. IMF Working Paper. 

Dunne, T., Roberts, M. J., & Samuelson, L. (1988). Patterns of Firm Entry and Exit in U . S . 

Manufacturing Industries. The RAND Journal of Economics, 19(4), 495 515. 

Grazzi, M., & Moschella, D. (2017). Small, young, and exporters: New evidence on the 

determinants of firm growth. Journal of Evolutionary Economics, 28(1), 125 152. 

Hijzen, A., & Swaim, P. (2007). Does offshoring reduce industry employment? National 

Institute Economic Review, 201, 86 96. 

Jovanovic, B. (1982). Selection and the Evolution of Industry. Econometrica, 50(3), 649 670. 

Krugman, P. (1995). Growing World Trade: Causes and Consequences. Brookings Papers on 

Economic Activity, 26(1, 25th Anniversary Issue), 327 377. 

Landini, F., Arrighetti, A., & Lasagni, A. (2015). Economic Crisis and Firm Exit: Do 



Intangibles Matter? (LUISS Guido Carli / School of European Political Economy No. 

10). 

Meliciani, V., & Tchorek, G. (2017). 

during the crisis (NBP Working Paper). 

Porter, M. E. (1985). Competitive Advantage: Creating and Sustaining Superior 

Performance. The Free Press. 

Journal of Economic Literature, 35(1), 40 59. 

Veugelers, R., Barbiero, F., & Blanga-Gubbay, M. (2013). Meeting the manufacturing firms 

involved in GVCs. In R. Veugelers (Ed.),  (Bruegel Bl, 

pp. 107 138). Bruegel. 

WTO. (2010). World Trade Report 2010: Trade in natural resources. 

 

  



 



 

 

 

1. Firms in global value chains: a literature review 

This chapter aims at attempting a systematization of the literature concerning firms and their 

engagement in international production networks. In particular, we are going to discuss the few 

data sources available to researchers investigating global value chains at the micro level and we 

are going to illustrate how the literature has dealt with the measurements issues of both GVC 

participation and positioning, also mentioning how GVC governance has been taken into 

account. We conclude by illustrating the main findings of the research, underlining how firms 

participating to GVCs are usually better performers, how intermediate firms often appear to 

suffer from a (bridgeable) performance gap with respect to the final ones, and how relationships 

linking companies involved in international production networks can be relevant in terms of 

their performance and growth. 

 

  



1. 

Firms in global value chains: a literature review 

 

 

1.1 Introduction 

First proposed by Michael E. Porter (1985)  (VC) refers to 

the full range of activities required to bring a product or service from conception through the 

 

(Kaplinsky & Morris, 2001, p. 4). Until the second half of the XIX century all these tasks had 

to be carried out close to the final market, in order to minimize the costs and the difficulties of 

reaching customers. Then, thanks to the technological innovation brought about by the steam 

engine, transportation costs began to lower, so that goods could be produced and later consumed 

in different places: the so-called 1st started, and international trade 

flourished. After roughly a century, around the mid-1980s, the Information and Communication 

Technology (ICT) revolution radically cut transmission costs by allowing for new, fast and 
nd unbundling (R. 

Baldwin, 2011). As noted by Baldwin (2006), the last wave of globalization differs from the 

first one in terms of s while dropping transportation costs allowed 

international competition to occur primarily at the sector-level, in terms of final goods, the 

second half of the 1980s started seeing international competition happening on a smaller scale, 

at the level of single production activities. Connecting technologies in transportation and 

communication, together with lower trade and investment barriers and liberalized domestic 

markets (Amador & Cabral, 2016a), have allowed firms to make new organizational choices, 

giving them the possibility to break down their production processes and source the inputs 

needed where and how they consider best, be it in their home country or abroad, be it from 

affiliates or external suppliers. The increased tradability of services , too, has favoured the 

implementation of these new organizational strategies by firms (Deardorff, 2001).  Therefore, 

companies articulated and internationally 

fragmented, because firms are now able to exploit differences in factor costs and expertise 

across countries, increasing the advantages of specialization. The 



has been indicated by Krugman (1995) as one of the main changes having affected the global 

economy in the last decades of the past century, boosting trade especially in intermediate 

products. It might have even determined a switch in the object of trade itself, which concerns 

, therefore significantly redefining the concept of 

national comparative advantages (R. Baldwin & Robert-Nicoud, 2014; G. M. Grossman & 

Rossi-Hansberg, 2006). 

In fact, countries participating in  (GVCs) gain benefits beyond 

those traditionally associated with trade in final goods. Thanks to production fragmentation and 

task specialization, they can exploit finer comparative advantage niches and benefit more from 

economies of scale and scope (Cheng, Rehman, Seneviratne, & Zhang, 2015). Moreover, in 

order to grow, countries do not need to be internationally competitive on an industry level. In 

other words, it is now possible to join value chains without having to build it  by setting up a 

deep and broad industrial base. Nevertheless, according to the so-

section 2), the benefits of participating to global value chains are mainly dependent on the share 

of the total value produced that a firm (or a country, speaking in macro terms) is able to capture. 

That, in turn, depends on the position it occupies along the chain and on its ability to improve 

it, by moving towards higher value-producing tasks (the so-called process of ). Such 

mechanism is favoured by value chain relationships not only aiming at coordinating the various 

players involved, but also allowing for knowledge transmission among them. The nature of the 

relationships linking the different organizations participating to value chains, especially 

eventual power asymmetries   of the value chain  is therefore 

crucial in determinin .  

The new paradigm represented by the international fragmentation of production has got 

to the point of being so pervasive that, according to several authors, it has played a significant 

role in the big trade collapse recorded during the years of the last great recession. Baldwin 

(2009) directly attributes the synchrony of the fall in world trade to the input-output linkages 

shaping global value chains. Several other studies show how national fluctuations of demand 

for final goods have been amplified by GVCs transmitting real and financial shocks through 

various channels (Alessandria, Kaboski, & Midrigan, 2011; Altomonte, Di Mauro, Ottaviano, 

Rungi, & Vicard, 2012; Yi, 2009). Moreover, after an initial recovery from the 2008-2009 

collapse, international trade has kept on experiencing a slow growth, at rates lower than global 



production . W (Hoekman, 2015) could be due to structural 

changes, such as the evolution of the international production networks phenomenon. For 

instance, Constantinescu et al. (2015) investigate the long-run income elasticity of trade and 

they find that, after a boost in the 1990s, it started decreasing at the beginning of the 2000s, 

therefore before the Great Recession. They ascribe this downturn to the slowing down of the 

international fragmentation process of production chains. 

Finally, t  in the GVC acronym is a highly debated issue, too, 

since there is mixed evidence about the actual geographic scope of production networks. In the 

last decades, the regionalization of trade and investment has been fostered by several factors, 

such as regional trade agreements and the increasing economic importance of some emerging 

countries (R. Baldwin & Lopez-Gonzalez, 2013; Stephenson, 2014). Nevertheless, recent 

trends show how the global reach of VCs may be growing faster than their regional dimension. 

Los et al. (2015) show that value chains have become more internationally fragmented and that 

their growth has increasingly connected trade blocs between each other. 

Hence, the phenomenon of global value chains appears to be reshaping international 

trade and national comparative advantages, redesigning production processes and foreign direct 

development, employment, welfare) and at the firm-level. In fact, companies find themselves 

competing in a new arena, with some of them benefitting of the new opportunities provided and 

some lagging behind or even suffering from the consequences of such structural change, with 

effects Such considerations are what makes 

global value chains so interesting from a research point of view, but also what makes them so 

challenging theoretically and analytically. International production networks can be considered 

and studied under multiple aspects and at multiple levels (macro, meso, micro), but getting the 

empirical literature are characterized by the absence of a unique framework of analysis to deal 

with GVCs. The former comprises the contributions of various strands, while the latter presents 

several investigation methods according to the data available. These are briefly presented in the 

second section on this work, which aims precisely at underlining how the study of GVCs lacks 

of a comprehensive (theoretical and empirical) framework of analysis. In the third section, we 

start getting to the heart of the matter of our interest. Indeed, the main contribution of this work 



is to attempt a systematization of the GVC-related literature investigating international 

production networks at the micro level. It is a task not easy to accomplish since, if on one hand, 

the scarcity of good quality firm-level data has limited researchers in their studies (thus, GVC 

analysis at the macro level appears to be much more developed), on the other hand the same 

lack of information has pushed scholars to resort to (a few) different data sources, with 

consequences on the empirical methods applied each time. In fact, studies dealing with 

international production are highly dependent on data availability when building indices and 

to and positioning within global value chains, for 

instance. Moreover, some aspects of the GVC analysis, such as the typology of relations linking 

firms in the production networks, are better grasped relying on qualitative information, often 

unavailable for large samples of companies. Therefore, section 1.3 introduces the main issues 

related to firm-level GVC analysis and delineates the characteristics of the main data sources 

at hand. In section 1.4 and section 1.5, we move to illustrate respectively 

participation and positioning along international production networks has been investigated so 

far, and how the issue of GVC governance has been tackled empirically. Section 1.6 represents 

the core of this work, since it presents several contributions analyzing whether 

performance and growth are related to their participation and positioning within GVCs and the 

type of relations linking them. Section 1.7 concludes. 

 

 

1.2 Theoretical and empirical literature: the absence of a unique framework 

International production networks are so widespread that, by now, even consumers are 

aware that the majority of the final goods they buy is the result of processes involving many 

actors located in many countries . Nevertheless, despite being a relatively easy concept to grasp, 

global value chains represent a very challenging study subject for researchers, precisely given 

the variety of players, relationships and transactions concerned.  

Two main strands of research have emerged, providing theoretical foundation to the 

investigation of the structure and the performance of global production networks. A first one 

focuses on the link between trade and organizations since, q -Hansberg 

(2009, p. 5), 



trade determines organization, and by determining the way in which the production of these 

ade 

Therefore, this first strand of literature combines trade theories with organizational 

ones, incorporating the latter into general equilibrium trade model, either by relaxing traditional 

frictions from classical theories - the ability to fragment production or trade tasks, for instance 

(Arndt & Kierzkowski, 2001) - or by introducing non-traditional frictions  e.g. contractual 

frictions - to explain how organizations split into smaller entities such as firms. The former 

strategy yields richer and more flexible trade models and the related literature provides 

aggregate predictions investigating, for example, how the breaking down of production 

processes across countries impacts the pattern of comparative advantage and, as a consequence, 

the one of trade. The latter enriches organizational theories in terms of predictions and testable 

implications concerning how the organization of production is broken down into national and 

multinational firms -Hansberg, 2009). In their seminal work, Dixit and 

Grossman (1982) develop a model where goods are made through several steps according to a 

vertical production structure, where each activity adds some value to the final output. Recent 

contributions investigating global value chains on 

vertical specialization and fragmentation of their production processes are  among others - 

those of Markusen and Venables (2007) (2013), Costinot et al. ( 2013), and 

Baldwin and Robert-Nicoud (2014). 

outsourcing, contract incompleteness has often been pointed out as being the main explanatory 

factor . In 

extreme cases, international production processes can be entirely carried out by a multinational 

enterprise (MNE), deciding to internalize all those activities necessary to bring a product from 

its conception to delivery to final consumers, or by a network of independent firms, each one 

of them performing the tasks related to one or more specific production stages, dealing with 

one another thr Between these two opposite organizational 

strategies lies Cantwell  (1995)  model, where affiliates of the same MNE 

are linked by intra-firm relationships and external partners are bound to them through 

outsourcing contracts.  

The second strand of literature finds its roots in the so-called Global Value Chain 

Approach (GVCA) (Gereffi, 1994, 1999; Gereffi & Fernandez-Stark, 2016; Humphrey & 

Schmitz, 2002), developed around the mid-1990s thanks, in particular, to Gereffi

works, where international production networks global commodity 



chains . This alternative perspective investigates, in particular, how the various activities 

comprising the value chain are coordinated, therefore looking at the different types of 

relationships linking the players of the network  be them firms belonging to the same company 

(intra-firm relationships) or independent actors (inter-firm relationships). The choice to focus 

on studying value chain relationships is motivated by the fundamental role they play in 

information and knowledge transmission. This, in turn, can stimulate processes of learning by 

firms, which could enhance their performance and eventually lead to an improvement of their 

position along the chain, the so- upgrading . As defined by Gereffi (1999, p. 51), 

is a process of improving the ability of a firm or an economy to move to 

more profitable and/or technologically sophisticated capital- and skill-intensive economic 

It can operate on four levels: (i) within factories; (ii) within inter-firm enterprise 

networks; (iii) within local or national economies; (iv) within regions . Humphrey and Schmitz 

(2002), in turn, single out four types of upgrading: (i) process upgrading; (ii) product upgrading; 

(iii) functional upgrading; (iv) inter-sectoral upgrading . The main reason why companies 

upgrade is to increase the share of value added (VA) that they are able to capture out of the total 

generated by the production process split into the various activities comprising the VC. In fact, 

the VA produced along the chain varies according to the task(s) performed. Those carried out 



at the beginning (upstream) or at the end (downstream) of the production (and distribution) 

process generate the highest value, while the mere manufacturing/assembly activities, central 

in the chain, creates the lowest amount of VA. This phenomenon is best illustrated by the so-

served by Shih (1996) when observing the personal computer 

industry.  

 

Figure 1.1   

Source: adapted from Unctad (2015, p.2). 

 

The upgrading mechanism is highly influenced by the type of governance  

characterizing the production network, defined by Gereffi (1994, p. 97) 

power relationships that determine how financial, material, and human resources are allocated 

In his first works, he distinguishes two kinds of value chains based 

on their type of governance: producer-driven and buyer driven. The first ones are common in 

industries such as electronics, automotive or pharmaceuticals, which rely on technology and 

R&D; therefore, lead firms are placed upstream in the chain and control the design of the 

products, as well as most of the assembly. The latter are typical among labour-intensive 

industries, such as textiles and shoes, where retailers and branded marketers control the 

production, which can even be entirely outsourced (De Backer & Miroudot, 2012).  

 

 



Figure 1.2 GVC governance types  

Source: Gereffi et al. (2005, p. 89). 

 

In a later contribution, Gereffi et al. (2005) look at power asymmetries among the 

various actors belonging to production networks and at their explicit degree of coordination and 

highlight three factors shaping GVC governance patterns: the complexity of transactions; the 

possibility to codify information; and the capability of the suppliers along the chain. The 

combination of these three elements can result in five types of GVC governance: market, 

modular, relational, captive and hierarchy, where the former and the latter represent the 

1.2). 

The field of economic geography, too, offers a third theoretical approach to the study 

of GVC, worth mentioning. It transcends the idea - typical of international economics - of 



space as an ensemble of countries , and, when investigating the location choices referred to 

business functions, it takes into account two opposite forces. On the one hand, in fact, 

production activities need to be coordinated, and that is often easier when they are carried out 

in the same geographic area. On the other hand, each territory, given its characteristics, is 

more or less suitable to host a specific business function and that fosters their spatial 

dispersion (e.g. Iammarino & McCann, 2013). 

The different strands of theoretical literature summarized so far, although providing a 

rich variety of insights, signal the absence of a comprehensive framework embracing all the 

specificities of global production networks. The same issue also affects the empirical literature 

concerning international fragmentation of value chains. As pointed out by Nielsen (2017), the 

latter represents one of the most intricate measurement challenges for economic, trade and 

business statistics. This is due to the multiplicity of aspects that must be taken into account 

when investigating the global organization of production processes. In fact, besides well-known 

problems, such as measuring intangible products like services, new issues arise, as the double 

counting  in trade, or tracing  ownership structures and accounting for transfer pricing 

in business statistics. Moreover, a considerable amount of data is produced by national 

statistical institutes, which mainly focus on phenomena happening at the domestic level, while 

global value chains have an international dimension, being characterized by cross-border 

business linkages and transactions. As a result, several methods and data types and sources have 

been used so far to map and measure international production networks. Figure 1.3 (Amador & 

Cabral, 2016, p. 286) summarizes the main strands of empirical research on global value chains, 

which are categorized according to the complexity of the data required (measured on the x-

axis), the accuracy of the measure (evaluated on the y-axis) and their coverage of the GVC 

phenomenon in the world economy (represented by the size of the circles).  

 



Figure 1.3 Summary of the main strands of empirical research on GVCs

 
Source: Amador and Cabral (2016, p. 286). 

 

Amador and Cabral (2016) illustrate that the main methodological approaches applied 

so far to investigate global production networks rely mostly on three types of data: international 

trade data combined with input-output (I-O) tables; international trade statistics on parts and 

components; customs statistics on processing trade . Historically, the early empirical 

investigations about GVCs were mainly based on the first two kinds of information.  

In the literature, generally two different indicators based on classical I-O data are used. 

The first one was introduced by Feenstra and Hanson (1996) and aims at evaluating the foreign 

content of national production by measuring the share of direct imported inputs in production 

or in total inputs. The second one is first computed by 

Hummels et al. (2001), which measures the direct and indirect content of exports. Moreover, 

recent studies rely on classical I-O tables to evaluate the average positioning of industries in 



value chains (e.g. . Nevertheless, 

given the spread of international production networks, gross trade data often result inadequate 

when aiming at investigating the competitiveness of industries and their role in GVCs , leading 

researchers to rely more and more (or, also) on trade in value added (VA) data. In order to 

retrieve them, world I-O table are needed. They are matrices showing, for several countries, 

inter-industrial flows of goods and services, both produced domestically and imported. Thanks 

to the recent availability of various global multi-regional I-O databases  and building especially 

on Hummels et al. (2001), new methodological approaches have been applied to study GVCs, 

among others Daudin et al. (2011), Johnson and Noguera (2012), and Koopman et al. (2014) .  

The second approach, based on international trade data on parts and components, has 

the advantage of relying on information largely available and detailed, allowing for comparison 

across countries and over time. Nevertheless, it depends heavily on product classification . The 

international fragmentation of production processes is measured by comparing trade in final 

goods with trade in parts and components. The seminal contributions in this field are those of 

Yeats (1998) and Ng and Yeats (1999). Athukorala (2005), for instance, looks at the dynamics 

vis- -vis to those of total 

trade in manufacturing. He illustrates that the former has increased faster than the latter and 

highlights how, with respect to Europe or North America, East Asia is more engaged  in this 

type of trade. 



Being recorded by customs authorities, customs statistics on processing trade are very 

detailed, too.  Besides supplying data on imported and exported goods, they also provide 

information linked to customs policies allowing for tariff exemptions or cuts based on the 

domestic content of imported goods. However, since processing trade data allow measuring 

international fragmentation of production by taking into account only the materials and 

components exported or imported for further processing (outward and inward processing trade, 

respectively), they offer a limited picture of the phenomenon. Feenstra et al. (2000), G rg 

(2000), Egger and Egger (2005), and Helg and Tajoli (2005) are among the studies using 

processing trade data to study the global slicing up of value chains.  

Finally, in recent years, a new approach to dealing with the study of global value chains 

 and, more in general, of international trade  has emerged. It consists in applying the 

methodologies of network analysis (NA) on trade data, either in gross (e.g. De Benedictis & 

Tajoli, 2011) or in value added (e.g. Amador & Cabral, 2016b) terms. In fact, as production 

activities are scattered around the world, the making process of goods can be seen as the result 

industries or 

the bilateral relationships that link one node to another. The use of network analysis to analyze 

international trade and production chains can offer new and precious insights to enrich and 

complete 

relations. More specifically, as pointed out by De Benedictis et al. (De Benedictis, Nenci, 

Santoni, Tajoli, & Vicarelli, 2013), it does not focus on relations , considered individually 

and isolated from the others, but it takes into account their structural dimension, i.e. the 

interdependence between relations. This makes it particularly suitable for applications to the 

analysis of global value chains. For example, Cerina et al. (Cerina, Zhu, Chessa, & Riccaboni, 

2015) use WIOD data to analyze the global, regional and national network characteristics of 

the world input-output system, where individual industries are considered as nodes.  Working 

on the same data, Zhu et al. (Zhu, Morrison, Puliga, Chessa, & Riccaboni, 2015) construct both 

upstream and downstream global value networks, proposing a new network-based measure of 

node similarity allowing to compare GVCs across countries for each sector. Finally, Frohm and 

Gunnella (2017) investigate whether the network structure of global input-output linkages has 

a role in the transmission of economic disturbances in the international economy. 

 

 

 



1.3 Firms in global value chains 

It has been largely pointed out that it is firms that engage in international trade, not 

countries. Likewise, it must be noted that firms are the main actors in global value chains, not 

nations. Therefore, it is not surprising that empirical research based on firm-level data provides 

one of the most accurate measures of this phenomenon, as shown in figure 1.1. In fact, studies 

based on country-level information cannot account for firm heterogeneity. This has been much 

documented (e.g. Bernard, Jensen, Redding, & Schott, 2012; Greenaway & Kneller, 2007), 

leading to acknowledge that the aggregate performance of a country is determined by both 

macro conditions and firm-based decisions (such as import and export strategies or R&D 

investments). Thus, understanding the characteristics and the strategies of the actual players 

within international production networks appears not only crucial to have a clear picture of 

GVCs, but also necessary for policy makers in order to formulate programs and take measures 

able to deliver the expected results Sturgeon, 2013, p.7)). 

Nevertheless, empirical studies on GVCs based on a firm-level analysis have appeared later 

than the ones presented so far. Moreover, they, too, lack of a unified methodological approach, 

greatly due to the lack of the information necessary. In fact, firm-level data are very scarce. 

Given the sensitivity of the information they supply, they are often unavailable for research due 

to statistical confidentiality. Moreover, even when micro data on firms are provided for study 

purposes, the structure of datasets is obviously dependent on the criteria  possibly different 

among statistical institutes or organizations - according to which information has been collected 

and recorded. Furthermore, data often refer to firms based in one country  generally the one 

where the institution in charge of the data collection is located  and they usually refer to one 

or a few specific years. These characteristics may limit the use of existing dataset in terms of 

cross-country comparison or dynamic analysis . 

Given the scarcity of firm-level data  and the different structure of those datasets 

actually available  

has not been designed, yet. Empirical research dealing with international fragmentation of 



production processes from a firm-based perspective usually relies on three different sources of 

information :  (Table 1.1).  

 

Table 1.1 Data sources for empirical firm-level GVC investigations: pros and cons 

 

 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 

 

The former are generally employed to investigate firms located in a limited territory 

and/or operating in the same industry. They are very rich and accurate in both qualitative and 

quantitative information, which is usually collected through detailed surveys and interviews. 

This, however, usually makes carrying out case studies quite costly. Moreover, given the 

particular object of analysis, results, although very precise, are too specific and cannot be 

generalized . Balance sheets, on the contrary, are documents that the majority of firms is 

required to draw up. They normally offer both a picture of companies at a given time  by 

presenting the number of employees, for example  

a certain period, usually a year. Therefore, they provide a wide range of information collected 

every year about a large number of firms, allowing for dynamic studies based on many 



observations. Nevertheless, balance sheets data are not easily available due to statistical 

confidentiality and, if recorded according to different national principles, they could be not 

entirely suitable for cross-country investigations. Moreover, they provide mostly quantitative 

information, usually not documenting qualitative aspects such as strength and type of relations 

among firms or R&D collaborations. Finally, firm-level data based on specifically designed 

surveys can provide a large amount of both quantitative and qualitative data about several 

particular criteria according to which information is collected, it is often not comparable to that 

supplied by other datasets, so that dynamic and/or cross-country studies are possible only for 

those years and those nations covered by the survey. Unfortunately, since carrying out multiple 

surveys investigating firms located in different countries in a number sufficient to perform a 

proper analysis is usually very demanding in terms of resources to employ, surveys covering 

companies over multiple years and countries are very scarce.  

However, since the mid-2000s, firm-based GVC studies have started to be performed 

also based on a new unit of analysis, which requires the collection of a new type of information, 

possible  for now  only through the employment of surveys. In fact, according to the 

framework developed by Sturgeon (2008)

networks can be best analyzed looking at their operations, decomposing them on the basis of 

 Indeed, as underlined also in Sturgeon et al. (Sturgeon, Nielsen, Linden, 

Gereffi, & Brown, 2013) and Nielsen (2017), even if product-level statistics - decomposing 

goods according to all the components needed for their production  would be the most direct 

way to measure the geography of value added, they would risk to miss the part of it generated 

by all those intangible activities (e.g. R&D, IT technologies or marketing and sales) necessary 

to the value chain, to bring the product or service from conception to delivery to consumers and 

final disposal after use. This gap would be bridged by collecting information about business 

functions through surveys aiming at capturing how and where they are sourced and quantifying 

t

theorized by Porter (1985) as a sequence of tasks. Indeed, they can be simply defined as the 

activities carried out by firms and they are commonly distinguished betwee

The latter group embraces all those 

tasks performed by a firm, which are necessary to accomplish its core activity or facilitate it, 

and whose output is not intended to be marketed for third parties. The European Union Survey 

on International Sourcing (Nielsen, 2008), for instance, has developed an exhaustive list of 



business functions (figure 1.4), also adopted by the Statistics Canada for the Survey of 

Changing Business Practices in the Global Economy (Industry Canada, 2011) and in the 2010 

United States for the National Organizations Survey (Brown et al., 2014). 

 
Figure 1.4 on Survey on International 
Sourcing 

 

As underlined in Sturgeon et al. (2013), investigating GVC participation at the company-

level relying on the business functions approach presents several advantages, extendible to 

firm-based studies in general. For instance, enterprises are usually categorized according to 

industry classifications (e.g. ISIC, NACE, NAICS) on the basis of their main output. Therefore, 

their products, employment and all the other firm-level information are attributed to a unique 

output category. On the contrary, the business functions approach allows to open companie

-  by allowing the collection of firm data disaggregated over specific tasks. 

Moreover, since this methodology mirrors 

operations are often accounted on the basis of business functions, data collection yields high 

quality information (S. P. Brown, 2008). Nevertheless, the latter requires performing business 

surveys, possibly on globally harmonized basis, necessary for international and dynamic 

comparisons. That is challenging  to say the least  for national statistical institutes.  

 

articipation and positioning within GVCs 

are scarce and based on a few, distinct sources. Consequently, empirical works analyzing GVCs 

at the micro level are not that widespread.  



The majority of micro-founded GVC analysis consists of case studies, whose objects of 

analysis span over a wide range of industries and areas within countries, mostly developing 

ones. The Duke Global Value Chains Center (Duke CGGC), for example, has produced almost 

250 works between research projects and publications, studying GVCs in industries like food 

and agriculture, energy and infrastructure, apparel, automotive and transportation . The 

majority of them focus on Asian regions, followed by territories in Middle East and Africa and 

in Latin American and the Caribbean. 

Historically, the apparel and footwear industry has been one of the most investigated in terms 

of international fragmentation of production. In one of his seminal works, Gereffi (1999) 

focuses on the evolution of the apparel commodity chain in Asia, while Schmitz (1999) looks 

at the Sinos Valley, a cluster producing leather footwear in Brazil, and illustrates how GVCs 

linkages have determined the success or the failure of firms operating in the area. Asia and its 

apparel industry have kept on being a topic of research even in more recent works (e.g. Azmeh 

& Nadvi, 2014; Goni & Kadarusman, 2015), but the segment of electronics and ICTs, too, has 

received much attention, both in Asia (e.g. Sun & Grimes, 2016; UNCTAD, 2015) and in other 

developing countries (Armando, Azevedo, Fischmann, & Pereira, 2016; Monge-Gonzalez & 

Zolezzi, 2012). Given their implications for economic development, especially in less 

industrialized countries, GVCs in the agrifood sector, too, have been the focus of several studies 

(Jespersen, Kelling, Ponte, & Kruijssen, 2014; Ponte, 2002). Being case studies, each of the 

above-mentioned works, as well as other similar articles, illustrate unique scenarios, very 

specific on both an industry and a country level. The magnitude and accuracy of the information 

collected usually allow to clearly 

their linkages with one another and with other actors (public and private), the evolution of the 

network along time, the 

introduction of new standards. This makes case studies particularly suitable to study the type 

of governance characterizing value chains and to investigate the 

upgrading tion network operating 

in one specific sector, they can serve as a good informative tool for policymakers. Nevertheless, 

if the specificity of case studies represents their strength, it is also the main source of their 

weakness in terms of very low results generalizability and comparability with other studies.  



networks using large datasets containing firm-level data. These are more and more available to 

researchers, but they are still scarce and present the flaws illustrated at the end of the previous 

section. As a result, to and role within GVCs 

has not been formalized, yet, since, in each investigation, indices measuring it can be different 

according to the type of information available. 

 As seen in Veugelers et al. (Veugelers, Barbiero, & Blanga-Gubbay, 2013), for example, 

one investigation strategy that can be applied consists in computing micro-versions of 

indicators originally designed to study global value chain participation at a country/industry-

level. It is the case of the intermediate import ratio (IIR) proposed by Feenstra and Hanson 

(1996), measuring the share of imported intermediates over the total at the sector level. A 

similar index can be produced in relation to firms, looking at the percentage of imported 

intermediates over 

involvement in global value chains, based on data that can be retrieved both from detailed 

balance sheets and from accurate surveys. Nevertheless, given its nature, it mostly looks at 

backward linkages, being not entirely suitable to identify companies located upstream in 

the value chain. The proxy for (downstream) GVC participation used by Fauceglia et al. 

(Fauceglia, Lassmann, Shingal, & Wermelinger, 2018) present the same characteristic, but in 

this case the authors explicitly aim at investigating mostly backward GVC participation. 

Nevertheless, since it is computed as the ratio between intermediate inputs (sourced outside the 

it does not take into account 

 specifically, but it relies on the assumption that firms with a 

higher total input over sales ratio also have a higher imported inputs over sales ratio . 

The core of the analysis carried out by Veugelers et al. (2013), however, is based on an 

They work with data from the Efige survey (Altomonte & Aquilante, 2012) and construct seven 

categories pinpointing just as many internationalization strategies at the firm-level. After 

having identified ly internationally active  firms , they distinguish among three 



only 

domestically) based on three main international activities: imports, exports and international 

production, both through FDIs and global sourcing. Thus, companies pursuing a one-mode 

internationalization strategy are those  (since 

firms engaged only in global production, without importing or exporting, are very rare). Firms 

implementing a two-mode internationalization strategy are those carrying out two of the 

international activities, being them simultaneously (i) importers and exporters; (ii) importers 

and international producers; (iii) exporters and international producers. Finally, highly 

international companies are those following a three-mode internationalization strategy, being 

importers, exporters and international producers at the same time . Veugelers et al. (2013) 

identify as GVC participant those firms carrying out multiple internationalization mode, with 

the ones implementing a three-mode strategy as the most involved in global production 

networks. 

generated by producing to order for other firms; if the latter are located abroad, the intermediate 

firm can be said to be part of a global value chain. Accetturo and Giunta (2017), too, proxy 

GVC participation using two variables, one referred to upstream participation and one 

accounting for downstream participation. The former is, indeed, computed looking at the sales 

from produced-to-order goods over total turnover ; the latter is a dummy, which equals to one 

if the firm imports customized intermediate goods. 

at the source of their gross revenues is an investigation strategy already followed by Accetturo 

et al. (Accetturo, Giunta, & Rossi, 2011). Working on data collected through the Invid survey 

s 

from produced-to-order goods for other firms at least for a share equal to its 10%. On the 

contrary, firms generating more than the 90% of their gross revenues from sales to the final 

ma  

Razzolini and Vannoni (2011) take into account only intermediate firms  subcontracting 

firms, specifically -  

internationalization strategies and internal organizational choices. They work with firm level 

data provided by the 8th and 9th Unicredit-Capitalia survey and they are able to distinguish 



among six categories of companies, according to their international (exporters vs. non-

exporters) and subcontracting (pure subcontractors vs. firms producing also for other purposes) 

activities: (i) manufacturers selling also (but not exclusively) via subcontracting in the domestic 

market and (ii) abroad; (iii) exporters, working as subcontractors only for the foreign market; 

(iv) domestic firms using the subcontracting channel only in the home market; (v) exporters 

that are subcontractors only domestically; (vi) exporters and subcontractors for both the foreign 

and the domestic market. Giunta et al. (Giunta, Nifo, & Scalera, 2012), too, focus on 

intermediate firms, investigating the impact of subcontracting on the growth of Italian 

companies operating in the manufacturing industry. Relying on the unique dataset built on the 

7th and 8th waves of the Capitalia Survey on Manufacturing Firms, they distinguish companies 

in four categories, based on the share of total sales generated by subcontracting: (i) non-

subcontractors, being firms selling directly to the final market; (ii) weak subcontractors, as 

companies owing up to 50% of their total sales to subcontracting; (iii) strong subcontractors, 

being firms whose majority of sales is due to subcontracting; (iv) absolute subcontractors, for 

companies producing exclusively for other firms  Agostino et al. (Agostino, Giunta, Nugent, 

Scalera, & Trivieri, 2015) investigate whether intermediate firms differ from final ones in terms 

of labor productivity and total factor productivity and whether this gap (if present) can be 

. They work on data on Italian 

manufacturing companies collected through three waves of the Unicredit Survey on 

Manufacturing Firms s looking at the source of their 

sales. In fact, the information provided by the survey allows distinguishing 

revenues are generated by sales (to order) to other firms or by selling directly to the final market. 

Their empirical strategy consists of first considering only firms selling exclusively to either 

to other firms, computed as the ratio of sales of intermediates to other companies over total 

revenues. Siedschlag and Murphy (2015) gement in global 

value chains using Efige data, but they do not define a GVC participation index. In fact, their 

strategies (foreign sourcing, exports, FDIs or a combination of the three), which are, 

undoubtedly, typical activities carried out by firms operating in international production 

networks. A similar point can be raised about the recent work by Meliciani and Tchorek (2017), 



within global production networks. In fact, they do not attempt at measuring GVC participation, 

but they look at the various internationalization strategies that companies can implement (and 

that only in some cases signal an involvement in global production networks). 

 

Table 1.2 GVC participation: how it is measured in the literature 

 

Baldwin and Yan (2014) 

by looking at their internationalization strategies and consider as involved in global production 

networks those who engage simultaneously in importing and exporting activities. Studying the 

 

production networks,  Accetturo et al. (Accetturo, Linarello, & Petrella, 2017) rely on the 

information provided by the 2011 9th Italian Census of Industry and Services. They take into 



account only manufacturing firms and consider as GVC participants those who have declared 

to be suppliers of customized inputs  to foreign independent companies. In fact, given the 

purpose of their work, they exclude from their sample those firms who provide inputs to 

affiliates belonging to their same group. Nevertheless, such measure of GVC participation 

appears to be more of an indication of GVC positioning, since it identifies only intermediate 

firms and does not consider companies located downstream in the value chain.  

Using the same data but restricting the analysis to firms located in Tuscany, Giovannetti and 

Marvasi (2017)  together with the type 

of governance of the chain they are active into (cf. section 5)  

performance and productivity. Giovannetti and Marvasi (2017) develop a taxonomy of GVC 

positioning encompassing three kinds of firms, taking into account whether or not they produce 

- the 

authors consider three characteristics: (i) the production of intermediate goods; (ii) the status of 

result, they identify three kinds of firms: 1. upstream producers (or pure suppliers), which are 

companies making intermediate goods that then are sold to other firms; 2. midstream producers 

(or mid-suppliers), who make intermediate goods to be sold to other firms but they also buy 

inputs; 3. downstream producers (or pure buyers), which are firms making final goods and 

selling them to households. 

Brancati et al. (Brancati, Brancati, & Maresca, 2017) formulate a more conservative 

approach to identify companies participating into global value chains. Relying on extensive 

quanti-qualitative firm-level information retrieved by the MET survey, they consider as being 

part of international production networks three kinds of firms: (i) exporters of semi-finished 

goods and components; (ii) exporters of final goods that import production inputs; (iii) either 

importers of inputs or exporters of final goods h

 The wide range of information provided by the MET survey about 

also other researchers to carry out investigations concerning 

Giovannetti et al. (Giovannetti, Marvasi, 

& Sanfilippo, 2015) and Giovannetti and Marvasi (2016), for instance, study the links between 

the probability to export and the value chain participation of firms, with the former work 



focusing on SMEs while the latter investigates companies operating in the food industry. The 

authors are interested in mere VC participation, regardless its international dimension. 

Giovannetti et al. (2015) measure it directly, taking into ac -assessments, while 

Giovannetti and Marvasi (2016), specifically, consider companies declaring to be involved in 

a VC which satisfy three requirements: (i) being specialized in a particular production within a 

VC; (ii) being involved in the VC continuatively; (iii) having the majority of their turnover 

coming from VC production. Giovannetti et al. (2015), however, also consider heterogeneity 

ing among three types of companies: 

(i) final good producers, whose revenues consist entirely of sales of final goods to the final 

market; (ii) subcontractors, working exclusively for other firms to which they are tied by a 

-  final or intermediate - are self-designed 

(and industrial property is retained by the firms themselves).  

Del Prete et al. (Del Prete, Giovannetti, & Marvasi, 2017) use data from the World Bank 

Enterprise Panel Survey to focus on North African firms and investigate to what extent they 

participate into GVCs and whether that has implications for their productivity. They rely on 

evidence showing how companies  especially those operating in developing countries  are 

likely to get a certification when they have to meet some specific requirements in terms of 

quality and reliability, and that is often the case when they belong to international production 

networks (e.g. Beghin, Maertens, & Swinnen, 2015). Therefore, Del Prete et al. (2017) identify 

companies participating into GVCs as international traders  that have received an 

internationally recognized quality certification.  

 

 

Table 1.3 GVC positioning: how it is measured in the literature 



 



Other studies match firm-

Montalbano et al. 

(Montalbano, Nenci, & Pietrobelli, 2018), who match firm-level data on companies located in 

Latin America and the Caribbean with OECD-TiVA data providing country-industry measures 

of GVC participation and positioning. They compute the former considering both the indirect 

domestic VA incorporated in intermediate exports (IVA, which proxies forward participation) 

and the foreign VA present in gross exports (FVA, proxying backward participation). The latter 

is measured through the IVA/FVA ratio: if higher (lower) than 1, it indicates that a country is 

positioned upstream (downstream) in the global value chain.  

Del Prete and Rungi (2017) work on a database providing information about multinational 

enterprises, which are, by definition, undoubtedly part of an international production network. 

Therefore, knowing that the firms of their samples participate to global value chains, they try 

to determine their positioning along it by matching firm-level primary activities at the 6-digit 

of the NAICS classification with industrial metrics of positioning within supply chains, 

computed at the same disaggregation level. They measure the latter referring to both the 

Upstreamness indicator presented by Alfaro et al. (Alfaro et al., 2015). Rungi and Del Prete 

take into account the former approach even in a more recent work (2018), where they aim to 

test where the value added is produced along the value chain. They do so also applying a second 

methodology, consisting in classifying firms according to the business function they carry out 

in order to understand where they are located along the VC.  

The latter strategy is in line with the framework developed by Sturgeon (2008), advocating, 

as anticipated (cf. section 3), the study of the value and the geographical distribution of 

performed with  as the best way 

to assess GVC participation at the enterprise level. The first works applying this strategy dealt 

with investigating outsourcing and offshoring dynamics at a company-level, as in Huws et al. 

(Huws, Dahlmann, & Flecker, 2004), studying the outsourcing of ICT-related activities, or in 

Lewin et al. (Lewin, Massini, & Peeters, 2009)

offshoring strategies regarding R&D tasks. In these cases, the lists of business functions 

employed to perform the surveys were not exhaustive, but included only commonly outsourced 

activities (e.g. call centres, IT services). Later on, studies became more comprehensive, such as 

the European Union Survey on International Sourcing (Nielsen, 2008; cf. section 3). Referring 

to the same framework, Brown et al. (C. Brown, Sturgeon, & Cole, 2014) investigate the 



relationships b 26 international sourcing strategies and its domestic 

employment and job quality. They rely on the information provided by the 2010 National 

Organizations Survey (NOS), which is modelled similarly to the European one, envisaging a 

list of seven supporting functions and a core one. Ali- Rouvinen (2015) analyze the 

distribution of value added along 45 GVCs, using detailed and company-confidential invoice 

data collected through in-depth case studies carried out in 2008-2014. They identify each GVC 

function, considered as a link in the value chain, and examine the VA produced looking at the 

performing companies and host location. They highlight how intangible tasks are able to capture 

a higher share of VA within international production networks.   

 

 

1.5 The governance of firms in value chains 

Undoubtedly, instruments and data to assess whether and how firms participate in global 

value chains are essential tools for researchers. Nevertheless, an additional dimension of 

analysis ernational 

production networks, i.e. their type of governance. As anticipated (cf. section 2), the governance 

of global value chains can be defined as hips that determine 

 (Gereffi, 

1994, p. 97). It appears to be shaped by three determinants: the complexity of transactions 

within the value chain; the possibility to codify information; and the capability of the suppliers 

along the chain (Gereffi et al., 2005).  

The governance patterns characterizing international production networks are decisive in the 

construction of information  thus, of knowledge  transmission mechanisms, which, in turn, 

are crucial for the purposes of  growth and upgrading. Nevertheless, despite its 

-specific; 

research aiming at its understanding requires information that goes beyond mere balance sheet 

data and it is often more qualitative. Hence, the majority of studies investigating GVC 

governance patterns are based on the analysis of one (or a few) case(s).  

Drawing from several sources, Gereffi (1999), for instance, focus on the apparel industry in 

East Asia, characterized by buyer-driven commodity chains, to investigate the mechanisms and 

the organizational conditions that allow for learning and upgrading.  Similarly, Dolan and 



Humphrey (2004) retrace the evolution of the governance patterns characterizing the trade in 

fresh vegetables between Africa (mostly Kenya) and the United Kingdom over twenty years. 

They underline how large retailers have become dominant in said market, signalling the 

emergence of a tendency towards production and processing concentration in Africa. Schmitz 

(1999) highlights the patterns of cooperation among companies located in the Sinos Valley 

(Brazil) and operating in the footwear industry, relying on quanti-qualitative information 

collected through surveys, interviews, participation to industrial meetings and local press. 

Sturgeon (2002) illustrate the emergence of a new model of industrial organization among firms 

in the electronics sector, the modular production network, whose design depends on the degree 

of knowledge codifiability at each stage of the VC. In fact, the modular production network is 

made by nodes  i.e. companies  functionally specialized, whose activities are integrated and 

 i.e. linkages among companies  are 

based on flows of codified knowledge. Such relations are quick and flexible, since they are 

performed 

information among companies. Ivarssin and Alvstam (2010) investigate the relations between 

affiliates of Swedish transnational companies and their local suppliers in a number of 

developing countries (Brazil, China, India, Mexico, Thailand, Indonesia, Vietnam), collecting 

data through several interviews. 

linkages between the international buyers and their domestic suppliers, but they observed what 

- the buyers actively pursued 

a strategy aimed to not becoming the main client of their suppliers, while fostering mechanisms 

of product and process technology transmission through both local and global business ties. In 

a more recent work, Magnani et al. (Magnani, Zucchella, & Strange, 2018) illustrate six case 

studies focusing on the dyadic outsourcing relationship between three lead firms and, for each 

one, two suppliers. The authors consider dependence and power asymmetries as crucial in 

shaping these relations and they assess that the former are determined by four factors: (i) 

mechanisms mpanies; (iii) number of alternative suppliers (buyers) 

for the lead firms (suppliers) and potential switching costs; (iv) investments in assets specific 



to the relation. Magnani et al. (2018) find that power dynamics are complex and not always 

asymmetric, exercised and in favour of the lead firm. 

As already mentioned, research based on case studies suffers from several limitations, 

although being rich in details and, therefore, particularly suitable for investigations focusing on 

GVC governance. To overcome such drawbacks, recent works have been trying to identify 

GVC governance patterns resorting to firm-level datasets, often assembled through surveys. 

Pietrobelli and Saliola (2008), for instance, investigate the governance patterns 

characterizing 

data from the Productivity and the Investment Climate Private Enterprise Survey (PICS), 

carried out by the World Bank from 2001 to 2003, providing both quantitative and qualitative 

plant-based information for each firm. Thus, they can formulate a measure of value chain 

governance based on four variables: (i) 

requests; (ii) whether the buyer has imposed quality standards and has established specific 

product characteristics (e.g. design or quality); (iii) whether the buyer has involved the supplier 

in process or product R&D activities; (iv) whether personnel exchange has occurred from the 

buyer to the supplier, in order to bring new technologies into the production plant. Based on 

different degrees of these variables, the authors have singled out five types of VC governance, 

as illustrated in table 1.4. 

 

Table 1.4 Classification of VC governance in Pietrobelli and Saliola (2008) 

 

Dallas (2015) uses standard trade data combined with those encompassing millions of lines 

of export transactions carried out by 439 of the largest Chinese exporting firms over 18 sub-

industries belonging to the electronics and light industries sectors. He distinguishes three types 



of inter-firm governance patterns: modular, relation-captive, and market . In order to assess 

which type of governance characterizes the relations of each firm, he combines four indicators, 

two measured at the firm level and two computed at the product level (table 1.5). Among the 

former,  is calculated as riving from its 

primary HS code. A low export specialization is associated with pure market relations, since it 

is consistent with product and industry diversification strategies; a high export specialization is 

linked to relational-captive relations among firms, given that they entail deeper ties between 

companies and they require firms to concentrate resources on specialized products. The second 

firm- s to its buyers and it 

HS category. Transactional stability especially characterizes modular relations, since they are 

typical of companies having linkages with multiple buyers across multiple products, while 

market relations are, by definition, unstable under this point of view. Halfway between these 

two extremes lie relational-captive governance ties. As anticipated, these indicators are 

combined with other two 

 The former is proxied using inflation-adjusted and trade weighted annual 

export data for China, considering only those years registering a real decline in Chinese exports 

in the HS code (thus, increasing the competitive pressure on suppliers); contrary 

ar governance linkages, and 

vice versa for relational-captive and market ones . Finally, Dallas (2001, p. 891) argues that 

. The latter is 

proxied as the share of total exports by HS code conducted by foreign-invested companies; a 

high level of export barriers is associated to modular relations and vice versa for relational-

captive and especially market linkages .  



 

 

 

 

Table 1.5 Governance types and indicators in Dallas (2001) 

 

 (section 4), Brancati et al. (2017) 

focus on the governance characterizing production networks. As already mentioned, they can 

rely on both qualitative and quantitative data collected through the MET survey. In accordance 

with GVC theory (Gereffi et al., 2005), the authors are able to distinguish among four types of 

relationships in value chains: hierarchical, quasi-hierarchical, relational and market (table 1.6). 

The former and the latter represent the two extremes of the taxonomy: inter-firm relations 

characterized by market ties are simple arm  length transactions, while hierarchical ties are 

those linking companies belonging to the same group, identified through a legal requirement 

(i.e. being a subsidiary of corporate group). Both quasi-hierarchical and relational ties refer to 

- fundamental feature. In fact, 

Brancati et al. 

final good to proxy for their specific skills and their participation to the decisional process in 

the value chain. Thus, suppliers having stable relations with their main buyer and carrying out 

production activities merely following its specifications, with no active role in the definition of 

being subjected to a quasi-hierarchical form of 

governance. On the contrary, suppliers that, thanks to their peculiar set of competences, 

contribute to the conception of the final good are considered to be involved in a relational VC. 

Table 1.6 Governance types as identified in Brancati et al. (2017) 



Wynarczyk and Watson (2005) focus on SMEs located in the United Kingdom and engaged 

in subcontracting activities . They differentiate companies into two groups, distinguishing 

between those that have developed inter-firm relations with their main buyer and those that 

have not. In order to belong to the former category, subcontractors should have established 

partnerships with their main customers having the following three characteristics: (i) 

representing the primary type of inter-firm lin

being governed both by formal contracts and by mutual trust and interpersonal relationships; 

(iii) involving a high degree of knowledge transfer, resource sharing and cooperation. 

Altomonte et al. (2012), too, studying firm-level transactions, distinguish between two types of 

GVC organizational forms: one refers to the internalization of activities, where, therefore, 

transactions take place at the intra-group level; in the other one trade happens between unrelated 

 

Giovannetti and Marvasi (2017) are able to exploit information provided by the 2011 9th 

Italian Census of Industry and Services 

decisional power in order to distinguish among three types of governance: market, relational 

and hierarchy (table 1.7). As seen in Brancati et al. (2017), hierarchical ties are considered to 

be those linking companies belonging to the same corporate group. Among the rest of 

independent firms, market and relational types of governance are distinguished by looking at 

dataset contains information about the 

subject in charge of 

strategic decisions (market governance), while in others, although formally holding decisional 

responsi

others concur, too (e.g. other internal and external managers and, sometimes, the employees). 

 

Table 1.7 Governance types as identified by Giovannetti and Marvasi (2017) 



 

Looking at the power distribution along the value chain to determine its governance is a 

strategy also proposed by Kaplinsky e Morris (2001) 

 theorization  distinguishing between buyer-driven and 

producer-driven GVCs (e.g. Gereffi, 1994) 

picture, taking into account additional elements such as information codifiability and 

transaction complexity (e.g. Gereffi et al., 2015). Nonetheless, Kaplinsky and Morris (2001, 

p.67) provide several useful indications regarding possible measures to evaluate the governance 

of production networks. However, although some indicators appear to be easily computable 

resorting to balance sheet data (e.g

weakest ones. The most suitable measures of GVC governance

require detailed and often confidential information, 

thus being obtainable almost exclusively through firm interviews. This bring us back to the 

issue of data availability at the firm level and their degree of detail. If case studies, the richest 

in terms of information collected, are useful but by definition provide a very specific analysis 

of the GVC governance phenomenon, investigations based on surveys, although stronger in 

terms of generalizable results, suffer from being highly dependent on the type of information 

available. In fact, as highlighted in this section, different indicators of GVC governance can be 

found in the literature, since researchers try to measure such phenomenon looking at the data 

they have access to through the lenses of GVC theory and finding, in every case, the best indices 

computable with the information at their disposal. Detailed and accessible firm-level databases, 

internationalization strategies and inter- and intra-firm relations, would certainly facilitate GVC 

investigation and allow building a less diversified analytical framework.  

 

 

1.6 Performance and upgrading of firms belonging to GVCs 

The majority of research focusing on GVC participation, positioning and governance at the 

micro level 



the organization and the mechanisms characterizing international production networks. It is 

known that only the most efficient and productive firms engage in international activities 

(Melitz, 2003). Thus, empirically, several works investigate whether playing a role in a global 

value chain is related to can stimulate or facilitate their upgrading 

process along the chain (cf. section 2).  

Giovannetti et al. (2015) and Giovannetti and Marvasi (2016), for example, focus on the link 

between being part of a value chain and being able to implement internationalization strategies. 

They find that there is a positive and significant association between participation into VCs and 

both the probability of export and the intensive margin of trade, especially for downstream 

firms. 

Siedschleg and Murphy (2015) illustrate how the propensity of firms to implement 

internationalization strategies is positively related to their age, size, productivity and product 

innovation. Agostino et al. (Agostino, Giunta, Scalera, & Trivieri, 2015) find a positive 

association total factor 

productivity (TFP) terms. 

significantly related to importing intermediate goods. Results are stronger for companies 

, for exporters and for firms with higher absorptive capacity 

sourcing customized inputs from advanced countries. These latter findings suggest the presence 

of learning-by-importing mechanisms, activated by technology transfers embedded in the 

intermediate goods imported. Montalbano et al. (2018), on the other hand, first focus on 

exporting firms, showing that they are more productive than those not selling abroad. Then they 

take into account GVC participation, which also appear to be positively associated with 

elying on industry-level GVC positioning indicators, they 

find that firms operating in sectors located upstream in international production networks (i.e. 

 appear to be more productive 

than those belonging to downstream industries. 

Badwin and Yan (2014) not only find a positive association between GVC participation and 

labor productivity, size, wages and sales per worker, 

but they are also able to single out the impact of entering into an international production 

-selection problem  and 



pos

considered, the type of internationalization strategies and the import sourcing and export 

destination areas . Del Prete et al. (2017), too, are able to single out the impact of GVC 

participation. They exploit a longitudinal set of data and, by carrying out an impact evaluation 

analysis, they are able to show that firms entering into global value chains show both higher 

productivity levels ex-ante and extra productivity gains afterwards. 

Veugelers et al. (2013) find that firms involved in GVCs are large, intensively active in 

trade, more innovative and more productive. In particular, although representing only the 5% 

of the study sample, companies involved the most in international production networks (i.e. 

-mode  firms) account for about the 27% of total value added, 24% of total employment 

and 30% of total trade of the group. These companies also have a higher total factor 

productivity, whose positive relation with complex internationalization strategies has been 

proven econometrically significant. Higher levels of TFP are especially associated with being 

downstream in value chains, while, when considering intermediate firms, the picture is harder 

to interpret. Generally, companies producing for other firms are less productive than final firms, 

but this is true mostly for companies operating only in the domestic market; in fact, even in the 

case of intermediate firms, more complex internationalization strategies are associated with 

higher productivity levels. 

pattern: not only higher GVC involvement is associated with better innovation performance, 

but triple-mode firms are less likely to introduce (usually cost-cutting) process innovation only; 

on the contrary, they appear to be more inclined to innovate both at the product and at the 

process level. When taking into account intermediate firms, it is necessary to distinguish again 

between those operating only domestically and those supplying foreign companies. The former 

appear to be less inclined to implement innovation strategies and, if they do, they are mostly 

process innovators exclusively; the latter, in contrast, are more likely to introduce innovations 

and, in doing so, to implement product ones. Agostino et al. (2016) also find similar results in 

labor productivity. They rely on 

an updated version of the Efige database and focus in particular on Italian firms, showing that 

there is a positive association between the degree of GVC involvement (e.g. single, dual or 

triple mode internationalization strategies y: the stronger the former, the 



higher the latter. Moreover, they show once again that positioning matters, since suppliers 

appear to be characterized by lower productivity levels. This confirms what Accetturo et al. 

(2011) find studying the performance of Italian firms participating in GVCs during the first 

years of the recent economic crisis. In fact, they observe that intermediate firms, on average, 

tend to be smaller (in terms of labor force), to have a lower export propensity and lower 

productivity levels (proxied by the share of turnover per employee) . 

. In fact, the authors find that subcontractors are smaller and 

characterized by lower productivity (measured as TFP, both in absolute and relative terms ) 

when compared to firms not engaged in production-to-order activities. Even among exporters, 

those supplying only foreign companies (i.e. not selling to other firms domestically) are less 

productive than exporters not involved in subcontracting activities at all (either at home or 

abroad). Agostino et al. 

characteristics. Indeed, they find non-exporting and non-innovative subcontractors to be less 

productive (in terms of both labor productivity and TFP) than final firms having the same 

features, but such gap can be reduced for intermediate firms that have acquired greater 

competences. In fact, results show no significant differences in productivity between final firms 

and subcontractors when the latter are capable to both export and innovate. Positioning within 

value chains (specifically, being an intermediate or a final firm) has also been proved relevant 

Giunta (2017 s dynamics during the 2008-2009 crisis is 

related to their role within VCs. They find that intermediate firms tend to be smaller and they 

appear to have experienced a greater decrease in sales during the 2008-2009 crisis. Also, they 

privilege process rather than product innovation and have less human capital. Nevertheless, 

fact, suppliers whose main customer is located abroad engage also in product innovation and 

their export share over total sales is similar to the one of downstream firms. Moreover, 

comparing Italian and German firms, Accetturo and Giunta (2017) underline how the former 

have been characterized by much lower growth in sales with respect to the latter and, among 

them, there is a larger presence of small, fully intermediate companies. The authors find that 



such difference in the positioning within GVC explains on fifth of the performance gap between 

Italy and Germany in terms of firm performance. 

Giunta et al. (2012), too, focus on subcontracting activities of Italian manufacturing firms, 

carrying out, however, a dynamic analysis. In fact, the authors investigate the impact of such 

They find that, in innovating 

firms, a rise in the subcontracting activities entails higher growth and that innovation is 

fundamental for the growth of subcontracting companies. 

The performance of intermediate firms is also at the center of the investigation conducted by 

Wynarczyk and Watson (2005). In this case, the performance of a sample of 211 subcontractors 

located in the United Kingdom is studied in association with the type of relations they have 

established with the other players in their supply chain. In particular, the authors look at the 

growth rates of sales and employment of firms distinguishing between those having established 

relations entailing resource sharing strategies and mutual trust) with other 

members of their production networks and those that have not. Results show that companies 

having established inter-firm partnerships grow at higher rates than the others do. This 

conclusion is similar to the one reached by Pietrobelli and Saliola (2008), who analyze whether 

the productivity (measured as TFP) of Thai suppliers is related to the type of relations linking 

them to their buyers, i.e. to the governance characterizing the value chain they are involved in. 

The authors find that intermediate firms show higher levels of productivity when they are 

deeply connected to their buyers. In particular, this happens when the final firm is highly 

involved with its main suppliers in a relation that is not limited to cooperation and co-design in 

the making of the final products, but that entails knowledge sharing in terms of technology 

dissemination and R&D activities. Moreover, they find that the relevance of the types of 

linkages connecting the players of a value chain is higher in domestic production networks, as 

GVC governance affects less the productivity of suppliers that export or sell to MNEs.  

Giovannetti and Marvasi (2017) take into account both GVC positioning and governance 

. 

international production networks, final firms appear to be the most productive, followed by 

the midstream ones and, lastly, by those located upstream in the chain. This is somehow 

the largest part of the value added produced along fragmented production processes are those 



located at the extremes of the chain, namely those upstream and downstream. Looking at the 

type of relations linking the players within the VCs, Giovannetti and Marvasi (2017) find that 

market relations, although representing the way most firms operate, entail lower productivity 

level with respect to relational and especially hierarchical links. When considering the two 

dimensions  GVC positioning and governance  together, the most productive firms appear to 

be those located midstream in the production processes and engaged in hierarchical relations. 

researchers, mostly because, if (as often pointed out so far) firm-level data are scarcely 

available, even fewer datasets provide longitudinal information allowing to retrace how 

most of the literature covering the subject consists in case studies. 

For instance, in one of his seminal works, Gereffi (1999) investigates the evolution of the 

apparel industry especially focusing on East Asia. Relations between international buyers and 

local sellers have been crucial in fostering the industrial upgrading of the apparel sector in the 

region, since they allow for knowledge transmission. The type of information acquired by local 

suppliers depends on the typology (i.e. the GVC positioning) of their local buyers: the higher 

the complexity of activities carried out by the buyer (e.g. manufacturers vis- -vis retailers and 

marketers), the more sophisticated are the requirements they ask to local suppliers. Therefore, 

the latter not only have the opportunity to enhance their organizational skills - since they often 

have to subcontract part of their orders to other local firms  but they also learn about the 

marketing side of the industry. These learning mechanisms, together with other factors , 

favored an upgrading of the apparel East Asian companies, from original equipment 

manufacturers (OEMs) to original brand name manufacturers (OBMs) . Investigating how 

leather footwear producers located in the export-oriented Sinos Valley (Brazil) have responded 

to the new challenges posed by the increasing global competition, Schmitz (1999), too, 

highlights how relations among firm have proved to play an essential role in the evolution of 

the cluster. The author underlines how cooperation among companies has allowed them to 

upgrade in the production activities, but no advancements have been made in tasks with a higher 



value added content (e.g. design, marketing), despite the efforts planned in a mutual cooperation 

pact. In fact, conflicts have arisen between different associations, the state proved incapable to 

mediate, and some major companies of the cluster preferred collaborating with foreign large 

players rather than cooperating with local firms. 

Brancati et al. (2017) are among the few that can exploit a large firm-level dataset, covering 

several years and providing both qualitative and quantitative information. They look at 

upgrading trajectories of Italian firms between 2008 and 2013, taking into account not only 

standard measures, such as productivity and sales dynamics, but they also consider ex-ante 

e related to innovation 

and R&D. Investigating how companies participating to global production chains have fared 

during the recent global crisis, they obtain heterogeneous results. In fact, they illustrate that, 

after the 2009 trade collapse, merely being part of an international production network is not 

enough to be successful for a firm. Specifically, they find that skilled firms involved in 

relational GVCs do have a higher probability of engaging in innovation and R&D activities, 

showing a higher propensity to upgrade as signaled also by their higher productivity (measured 

as the ratio between value added and the number of employees) and sales growth. Nevertheless, 

companies involved in GVCs characterized by other forms of governance do not appear to have 

any significant advantage compared to exclusively domestic ones. Moreover, in 2008-2009, 

firms involved in GVCs do not show a decrease in productivity, although experiencing a 

reduction in sales growth that has affected mostly suppliers with low skills

firms in relational GVCs. 

 

1.7 Concluding remarks 

The international fragmentation of production processes is one of the strongest and most 

pervasive phenomena having impacted on the global economy in the last decades. Its effects 

can be noted (and, therefore, studied) at the macro, meso and micro level. Having a clear 

understanding of whether and how companies participate into global production networks 

appears imperative, since they are the actual players within GVCs and policies addressing firm-

level issues must take into account how they move in this new competitive arena. More 

importantly, it appears crucial to identify what are the consequences of GVC participation for 

companies and understand whether different type of GVC involvement, in terms of both 

positioning and governance, can entail different effects on firms. 



In this work, we have tried to systematize a large body of literature investigating companies 

within international production networks. We have shown how GVC participation, positioning 

and governance have been studied so far at the micro level and what their impact appears to be 

on fi Enterprises belonging to a global production networks generally show 

higher levels of productivity, especially when located downstream in the chain. Nevertheless, 

intermediate firms, too, seems to benefit from GVC participation, particularly when they are 

able to export and innovate. Moreover, the presence of inter-firm linkages allowing for 

performance. 

This evidence, although precious, leaves ample room for further research. In fact, 

investigating GVCs at the micro level is a complex task due to the lack of good quality data at 

the firm level. As shown in this work, scholars usually resort to a few information sources, each 

one having pros and cons which influence the quality of their research. More data are needed, 

both quantitative and qualitative, ideally covering several countries and years. That would allow 

for longitudinal, cross-country comparisons, yielding generalizable results.  
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2. 

Recession 

The aim of this analysis is to empirically investigate whether and how GVC participation and 

ast economic crisis. We work on 

EFIGE data providing information about companies located in France, Germany, Italy and 

Spain. We run two kinds of models: a probit model and a Cox duration model. Both techniques 

provide results denying any significant advantage or disadvantage for companies engaged in 

international production networks in terms of survival. Nevertheless, VC positioning proves to 

matter. In fact, intermediate companies show a higher risk of failure compared to final ones. 

We perform robustness checks that confirm our results. 

  



2. 

Global value chains participation and positioning a

Great Recession 

 

 

2.1 Introduction 

The recent economic recession has had a huge impact of the productive fabric of 

European countries. Looking at Eurostat data, Landini et al. (Landini, Arrighetti, & Lasagni, 

2015) signal that the number of active manufacturing companies in the Eurozone has decreased 

by 7% between 2008 and 2012. Countries located in the Eurozone periphery have been hit 

particularly hard, with Italy and Spain recording a reduction in the number of active firms 

between 6% and 9%. The drop of manufacturing companies was even bigger, concerning the 

9% of Italian firms and the 17% of the Spanish ones.  

When investigating why companies fail, the dominant literature looks at a number of 

Nevertheless, few 

contributions take into account compa  international activities, which could be significantly 

since they should be carried out only by the most efficient and 

productive enterprises (Melitz, 2003).  

However, (R. Baldwin, 2011), by fostering a process 

of fragmentation of production activities, has provided firms with the possibility to implement 

(VC) of a product, i.e. the series 

of tasks necessary to bring it from conception to final use (Kaplinsky & Morris, 2001; Porter, 

1985), nowadays can be split among companies (not necessarily located in the same country), 

which in turn can carry out their production activities choosing among several organizational 

structures; they can produce in-house or outsource, upon their affiliates or external suppliers, 

in their home country or abroad. This has lead value chains to being more and more global. 

Given the pervasiveness of its economic (but also social and environmental) impact, the global 

value chain1 (GVC) phenomenon has 



firm level, despite the lack of good quality data, studies have found that GVC participation is 

usually associated with higher productivity (e.g. Veugelers, Barbiero, & Blanga-Gubbay, 

2013)

networks, since intermediate firms appear to perform worse than the final ones (e.g. Agostino, 

Giunta, Scalera, & Trivieri, 2016). Considering all this information, it would seem reasonable 

to assume that companies participating to GVCs tend to be more resilient, therefore to have a 

higher chance to survive periods of economic downturn, with respect to those not engaged into 

international production networks. This hypothesis could be reinforced considering that at least 

part of the transactions happening within GVCs occurs on the basis of contracts, such as the 

 

during the recent recession, 

engagement into global production networks could have played a negative role. In fact, for 

various reasons, global value chains are believed to have acted as propagation agents of 

economic disturbances, contributing to the so-  (e.g. Altomonte, Di 

Mauro, Ottaviano, Rungi, & Vicard, 2012).  

Working on EFIGE data, Meliciani and Tchorek (2017) attempt at assessing whether 

modes of international operations and positioning within GVCs have contributed to determine 

 some GVC participation and 

positioning indicator2

strategies (e.g. exporting, being a passive outsourcer) separately. 

international 

production networks and their position within them has influenced their probability to survive 

the Great Recession. We do so relying on EFIGE data, too, but we exploit a new measure of 

GVC participation built on Veugelers et al. (2013), applying both a probit model and duration 

models. 

 

The rest of the paper is structured as follows. Section 2.2 deepens the study of the 

relevant literature to our investigation. Section 2.3 presents the data we use and provides some 

descriptive analysis. Section 2.4 illustrates our empirical strategies and their results (2.4.1 probit 

model, 2.4.2 duration models). Section 2.5 concludes. 

 



2.2 Literature review 

es on the role of 

size and age. 

siz (Geroski, 1995, p. 434). There is general 

agreement on the fact that such correlation is positive: the larger and/or the older a company, 

the higher its chances to survive (e.g. Agarwal & Gort, 1996; Dunne, Roberts, & Samuelson, 

1988; Sutton, 1997). The seminal work by Jovanovic (1982) also belongs to this strand of 

literature. The author provides a theory of selection with incomplete information consistent 

with the fact that smaller firms are more likely to fail than bigger ones. In fact, new firms learn 

by producing, so they acquire experience and grow. Therefore, in presence of market selection, 

the chances of surviving increase along the life cycle of a company (thus, with its age), as the 

company itself gets larger and larger. This thesis has been empirically tested in several works. 

(e.g. 

Audretsch, 1995)  size, as in Doms et al. (Doms, 

Dunne, & Roberts, 1995) or as in Hall (1987), who finds 

does grow with their size, but at a decreasing rate. However, the significance and the sign of 

(e.g. Agarwal & Audretsch, 

2001).  

role in determining 

 to survive increases with the share of accumulated 

R&D expenditures over their total capital. In more recent years, Cefis and Marsili (2005) and 

Buddelmeyer et al. (Buddelmeyer, Jensen, & Webster, 2010) both identify a positive impact of 

vative capacity on their probability to stay in the market. 

Another feature characterizing firms has drawn much attention recently, due to the 

financial nature of the origins of the last economic crisis. In fact, several researchers have been 

investigating Claessens et al. 

(Claessens, Tong, & Wei, 2012), for instance, single out two main channels through which the 

2008-

trade and the internal demand, and a financial one, linked to higher difficulties for companies 

to access credit. Clarke et al. (Clarke, Cull, & Kisunko, 2012), focusing on companies located 

in Eastern Europe and Central Asia, observe that, during the crisis, financial constraints were 



less strong for firms located in countries characterized by the presence of well-established 

foreign banks. was reduced if 

they had access to external credit. Similarly, working on Portuguese firms and comparing a pre-

crisis (2004-2007) versus a crisis (2008-2012) period, Carreira and Teixteira (2016) underline 

that strictness of cr  failure.  

For the purposes of our analysis, we are interested in understanding whether there is a 

chains. The latter is a phenomenon emerged during the last decades of the 20th century, when a 

number of factors  among which a prominent role is played by the diffusion of the Information 

and Communication Technologies (ICTs)  allowed for the so-called globalization s second 

unbundling (R. Baldwin, 2011), with production processes  or, as Porter (1985) referred to 

them, value chains  becoming more and more fragmented among firms and countries, thus 

assuming a global dimension (e.g. Gereffi, 1994).  

Given the relevance of such phenomenon3, researchers have been very interested in 

understanding its mechanisms and implication, at both the macro and the micro level. 

Investigating the latter poses several challenges, exacerbated by the lack of good quality data 

at the firm level4.  

Meliciani and Tchorek (2017) are the only authors that  to the best of our knowledge 

 have tried 

Nevertheless, as already briefly mentioned, they do not identify a measure to assess whether a 

positioning within GVCs. In fact, looking at EFIGE data for French, German, Italian and 

Spanish firms, they take into account the various internationalization activities companies can 

carry out (e.g. exporting, being a passive outsourcers) individually. They find that merely being 

the market, while companies that have carried out foreign direct investments, those being global 

exporters and those belonging to foreign groups have a lower chance to fail. The opposite is 

observed for passive outsourcers. 

Attempting to formulate a hypothesis about whether and how GVC participation can be 

considerations must be contemplated. On one hand, researchers usually agree on companies 



belonging to international production networks as performing better than the non-participants 

under several aspects, such as productivity5 (e.g. Agostino, Giunta, Nugent, Scalera, & Trivieri, 

2015; J. Baldwin & Yan, 2014; Giovannetti & Marvasi, 2017), probability of exporting 

(Giovannetti & Marvasi, 2016), intensive margin of trade (Giovannetti, Marvasi, & Sanfilippo, 

2015). These investigations, however, are necessarily designed to take into account only active 

firms, that is to say those that already have managed to stay in the market, at least at the time 

covered by the research. On the other hand, several articles underline how the mechanisms 

linking firms within international production networks have intensified the shock transmission 

during the Great Recession, contributing to the so-called trade collapse (R. Baldwin, 2009). To 

explain this, a few reasons have been proposed, such as the increase in exchanges of 

components  very sensitive to variations in the final demand - enhanced by the development 

of GVCs (e.g Bems, Johnson, & Yi, 2009), or inventory adjustments carried out by final firms 

(to the detriment of the intermediate ones) in response to the crisis (Alessandria, Kaboski, & 

Midrigan, 2011). These mechanisms could have strengthened the negative impact of the great 

recession on companies engaged in international production networks, while non-GVC 

participants could have been more shielded by international disturbances. Formulating 

likelihood to survive the crisis is relatively more easy. In fact, researchers agree on final firms 

enjoying an advantage in terms of performance with respect to suppliers (Accetturo, Giunta, & 

Rossi, 2011; Razzolini & Vannoni, 2011), even if results might be dependent on the type of 

relations linking them to their clients (Wynarczyk & Watson, 2005). Moreover, intermediate 

firms appear to be the ones affected by the inventory adjustments carried out by final firms, 

more strongly the more they are specialized in production tasks far from the final market 

(Alessandria et al., 2011). Generally, intermediate firms have performed worse than the final 

ones during the recent economic crisis (Accetturo & Giunta, 201

. Thus, can it be assumed that suppliers have had a higher probability to fail 

during the crisis? If such hypothesis seems reasonable when comparing intermediate firms to 

the final ones, we do not have strong evidence to understand how the former fared with respect 

to exclusively domestic companies, not involved in global value chains. 

A few  into account their international 

dimension, comparing those that are internationalized to the ones that are only domestic. 



Giovannetti et al. (Giovannetti, Ricchiuti, & Velucchi, 2011), for instance, working on Italian 

firms, find that exporting firms have a higher chance to fail, given the increased competition 

they face in the global markets. Therefore, in order to survive and be successful, they should 

also be large and innovative.  Wagner (2013) focuses on German companies to signal that, 

and two-w

in the market. In another contribution together with Weche Gel  (Wagner & Weche 

cke, 2013), studying German manufacturing firms having more than 20 employees, the 

author observes that, while exporting is associated with higher risk of failure for firms, the 

opposite is true for importing, thus explaining why two-way trading is not significantly linked 

importing. Moreover, they do not find significant results for foreign multinationals. Godart et 

al.  ownership. Looking at the 

period between 2006 and 2009 they find a relevant difference between manufacturing and 

service companies in Ireland; among the former, there is no significant divergence in terms of 

probability to exit the market between foreign and domestic firms, while among the latter the 

resilience advantage owned by foreign firms before the crisis disappears with the start of it.  

  

 

2.3 Data and descriptive analysis 

Our research has been performed relying on data provided by the EU-EFIGE/Bruegel-

UniCredit dataset (in short, the EFIGE dataset), a database recently collected within the EFIGE 

project (European Firms in a Global Economy: internal policies for external competitiveness) 

supported by the Directorate General Research of the European Commission through its 7th 

Framework Program and coordinated by Bruegel. It provides information on almost 15,000 

manufacturing companies having at least 10 employees and located in Austria, France, 

Germany, Hungary, Italy, Spain and United Kingdom. Such sampling is stratified by sector and 

firm size, with an over-sampling for large companies. Data were collected in 2010, refer to 

years 2007-2009 and provide both qualitative and quantitative information on around 150 items 

related to: structure of the firms, workforce, investment, technological innovation and R&D, 

export and internationalization processes, market structure and competition, financial structure 



and bank-firm relationship . Moreover, balance sheet information was recently updated up to 

2014. 

In this study, we focus on French, German, Italian and Spanish firms. For the majority 

and inactive ones. Out of a total of 11,312 observations, however, obtained by cleaning the 

activity status in 2014), we are forced to further reduce our sample, mostly because of lack of 

Moreover, following Meliciani and Tchorek 

(2017), 

in 2014 following a merger or an acquisition process. In fact, their activity status appears 

ambiguous, since they might have been closed, but they might also be still operating owned by 

a different group.  

Such data cleansing leaves us working on a sub-sample of 6,385 firms. Figure 2.1 and 

table 2. nd size. 

German firms appear to be under-represented in our sample, consisting only of the 8.6% of the 

total. The majority of the companies taken into account are located in Italy (33.1%) and Spain 

(36.6%). 

 

Figure 2.1 Sample composition bas cation 
Percentages over total.

 

 
 



 
Table 2.  
Percentages over total in the same country. 

 

 

 
7, measured in terms of total turnover, France and Italy show 

more or less the same composition, while more than half of German firms are medium 

companies (54%) and more than 80% of Spanish enterprises are micro or small ones. Table 

2.

size and industries. 

participation and positioning within (global) value chains. In order to evaluate whether a 

company is part of an international production network, we build on Veugelers et al. (2013), 

since, by doing so, we are able to distinguish among three degrees of GVC participation. 

Nevertheless, the measure proposed by the authors might single out as GVC participants 

companies that, although internationalized, cannot be considered as part of an international 

production network. Therefore, we apply a stricter definition of firm-level GVC participation 

with respect to Veugelers et al. (2013), while still looking at the various international activities 

companies can carry out.  

(1) Importing: we view as GVC participants those firms importing intermediate goods or 

services. 



(2) Exporting: we consider as GVC participants companies exporting intermediate goods 

(thus, selling to other firms) or final goods produced as passive outsources for foreign 

clients. In fact, firms exporting exclusively final goods produced at home to sell them 

to foreign final customers cannot be viewed as part of an international production 

network. 

(3) Producing abroad: we single out as GVC participants firms producing abroad (through 

either FDIs or outsourcing contracts) intermediate goods or final goods not destined to 

the local market. By doing so, we exclude from our taxonomy companies making their 

products entirely abroad and selling them to local customers, as this does not indicate 

the existence of a global value chain. 

The EFIGE dataset allows to retrieve the information needed to distinguish companies 

participating to international production networks according to our classification. Since in the 

EFIGE survey firms were requested to indicate the type of goods imported, it is possible to 

easily identify those belonging to the first category. Among exporters, it is possible to 

distinguish the passive outsourcers, which are undoubtedly part of a GVC. Concerning the rest 

of them, we do not have information about the type of goods sold abroad, but we have data 

indicating the share of their turnover resorting from sales to other firms8. Therefore, relying on 

a proportionality hypothesis, we assume that exporting companies selling intermediate goods 

(i.e. selling entirely or partly to other firms) do so also abroad, thus engaging in an international 

production network.  

Finally, in order to single out companies belonging to category (3), we look at the 

destination of the goods produced abroad

outsourcers. Companies are considered as part of a GVC when the products made abroad are: 

1. intermediate goods imported in their home country to be used in their production 

processes; 

2. final goods imported in their home country to be sold in the domestic market; 

3. goods imported in their home country to be then exported to third countries. 

According to the number of GVC-related international activities companies engage in, 

we distinguish among single, dual and triple mode GVC participation, with the zero mode 

indicating non-participants. Also, as long as companies are involved in international production 

networks through one of the three modes, we consider them as GVC participants. 



and Giunta (2017), we look again at their turnover, taking into account the share generated by 

selling produced-to-order goods. When such portion is equal to 100%, we identify companies 

produced-to-order goods to other companies, it is possible to state that the former are 

exclusively final firms, i.e. selling to final customers.  

Figures 2.2 gives some insight about the firms of our sample and their engagement 

within international production networks. Almost one-third (32%) of the companies we take 

into account does not participate in a global value chain, with Spanish firms particularly absent 

from international production networks (the 40% fall into the zero-mode category). French and 

Italian firms show the same degree of GVC participation (more than 70%); the former, however, 

privilege a dual engagement, while the latter mainly favour a one-way engagement (41%). This 

is true for German firms, too, which also present the highest triple GVC participation 

engagement (6.4%), together with their French counterparts (6.3%). Such involvement, 

however, characterizes the lowest share of companies, being the one implying commitment in 

three different international activities. 

 

Figure 2.2 GVC participation modes at the country level and sample average 
Percentages over total in each country and on average in the whole sample. 
 

 
Source: author  

 
 



Figure 2.3 Pure suppliers and GVC participation modes 
Percentages over each GVC participation category and over total, calculated over the whole sample. 

 
    

 

The 54.7% of the firms in our sample are pure suppliers (figure 2.3). Their concentration 

is especially high among companies dually engaged in international production networks 

(59.8%); however, they represent always more than half of the companies, even among non-

GVC participants (50.6%). Table 2.

to and positioning within GVC, taking also their size into account. Moreover, an industry-based 

picture of the phenomenon is provided by figure 2.2A in the Appendix. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2.2 size, GVC participation modes and GVC positioning 
Percentages over same country-size category. 

  

 

 



Regardless of -GVC participants over total decreases as 

we move from a smaller size class to a bigger one, with very few large companies absent from 

international production networks (less than 10% in France and Italy). The exact opposite can 

be observed with regard to the triple mode involvement in GVCs, with the highest shares 

recorded among the biggest companies, from the 9.5% of the Spanish ones to the 16.5% of their 

French counterparts. Medium and large firms, however, mainly implement a two-way 

engagement strategy when participating to international production networks, except for 

German firms that favour a single mode involvement in GVCs. Pure suppliers represent a 

considerable share of firms everywhere, especially in France (70.3%) and Italy (63.7%). In 

Germany and Spain, they are mostly present among companies carrying out more sophisticated 

participation strategies to international production networks.  

Among industries, some of those recording a higher involvement in international 

participation rates are above 80% in all the countries considered except for Spain (figure 2.4). 

Spanish firms are engaged in global production networks especially in the electrical machinery 

and apparatus industry (82%).  

 
Figure 2.4 GVC participation rates in industries 
Percentages over same industry-country category. 

 
 

 



Figure 2.5 confirms that among French and Italian firms there is a largest share of pure 

suppliers in almost all industries. Germany is the country where companies tend to be located 

downstream in global value chains in the majority of the sectors, except for some of them such 

as chemicals and rubber, plastic and non-metallic mineral products, where Spanish firms record 

the lowest percentages of pure suppliers. 

 
Figure 2.5 Pure suppliers  
Percentages over same country-industry category. 

 
 

 

looks at how they have fared during the crisis, specifically considering if they have been able 

to survive  it. As anticipated, thanks to a recent update, the EFIGE dataset provides 

 concerning 

by stating whether they are still active or, on the contrary, that they have become inactive during 

the years following 2008-2009. As a result, we know that 786 companies in our sample, around 

the 12.3% of the total, appear not to be active anymore. There is a striking difference between 

the performances of German firms with respect to those of the rest of the company in the 

sample, as shown in figure 2.6. While the percentage of French, Italian and Spanish firms that 

have not been able to survive the crisis is around 13-14%, in Germany only the 2.4% of the 

firms in our sample has exited the market in the same period (2010-2014). Again, French and 

Italian companies show similar patterns, with exit 



enterprises in France show exit rates much closer to their German counterparts). In Spain, 

however, the recent economic crisis seems to have affected companies with more or less the 

same intensity, with the medium-sized ones recording the highest inactivity rate of our sample 

(17%). Looking at what happened inside each industry (table 2.3), it appears that, in all the 

countries considered, one of the most affected in terms of firm exit is the one producing 

machinery and equipment, together with the sector of wood, paper, furniture and recycling. 

Another industry hit very hard by the Great Recession is the one of basic metals and fabricated 

metal products, recording inactivity rates higher than 4% among French and Spanish companies 

(corresponding to around 30% among inactive firms) and around 2.4% among Italian ones 

(20.2% of the inactive enterprises), with the German firms not affected. A similar scenario, with 

slightly lower exit rates, concerns the rubber, plastic and non-metallic products industry, where, 

again, German companies appear to have been sheltered by the crisis.  

 

Figure 2.6 Inactive firms 
Percentages over same country-size category. 

 
 

 

 
 
 
 
 
 
 
 
 
 



 
 
Table 2.3 Inactive firms  distribution over countries and industries 
Percentages over same country-industry category, calculated over the total of firms in each country and over the 
inactive ones in each country alternatively. 

 

 

 



In figure 2.7 we start investigating the presence of a 

participation and their ability to survive to the economic crisis. In our sample, the highest rate 

of failure is recorded among companies not involved in international production networks 

(13.4%). Nevertheless, the difference with GVC participants is not that pronounced, given that 

the latter, too, have recorder almost a 12% rate of exit from the market. Taking into account 

GVC participation modes, the dual one is related to a higher chance of survival, while firms 

implementing a one-way or a three-way engagement strategy in GVCs both show failure rates 

around 12%.  

 

Figure 2.7 Inactivity rates and GVC participation 
Percentages of exited firms over same category, calculated over the whole sample. 

 
 

 
 

Further insights can be gained by table 2.4, showing the percentage of inactive firms 

over those in the same industry-GVC participation category. In some cases, such as in the 

electrical machinery sector or in that of wood, paper, furniture and recycling, being involved in 

an international production network is related to higher failure rates. Overall, the picture is very 

heterogeneous, with higher engagement in GVCs being associated to lower failure rates in some 

industry (e.g. chemicals), while the opposite is recorded for others (e.g. textiles, apparel and 

leather). Hence, the relation between 

to be further investigated. In figure 2.

In this respect, we distinguish among final firms (share of turnover generated from produced-

to-order goods = 0) and pure suppliers (firms whose share turnover originated from sales to 



other companies is 100%)9. In each category, we measure the percentage of firms exited from 

the market.  

 
 
Table 2.4 Inactive firms and GVC participation modes at the industry level 
Percentages of inactive firms over total in the same industry-GVC participation mode category. 

 

 elaborations based on EFIGE data. 

 

 
 
 
 
 
 
 
 
 
 



Figure 2.8 Inactive firms and GVC positioning 
Percentages over total country-GVC positioning category 

 
 

 

In all the countries taken into account except for Germany, suppliers have been the most 

affected by the crisis, registering an average failure rate of 14%. The gap with the other firms 

involved in value chains is considerable in Italy and most of all in Spain. On the contrary, final 

firms appear to have been more sheltered by the disturbances brought about by the Great 

Recession.  

As anticipated, the EFIGE database also provides some information about what lead to 

2.9. More than one-third of the inactive 

companies underwent a liquidation process, while another considerable share (31.8%) failed 

following bankruptcy. Further details resented in tables 2.3A and 

2.4A in the Appendix. 

 

 
 
 
 
 
 
 
 
 
 
 



 
 
Figure 2.9 market 
Percentages over total inactive firms. 

 
 

 

 

 

 

2.4 Empirical analysis and main results 

2.4.1 Probit model 

The first part of our empirical analysis consists in a binary response model. As such, we 

focu as a function of several 

variables, relying on a probit model10 estimated using the standard maximum likelihood 

procedure. The first specification of our model considers the main characteristics of companies, 

together with industry and country dummies to control for sectoral and geographical effects.  

Formally, the baseline model we estimate is the following: 

                                                        

         (1) 

 



where SURVIVAL takes the value 1 if firm i is still active after the crisis (in 2014, equal to t + 

6) and  indicates the cumulative distribution function for the standard normal. 

The explanatory variables we rely on are the following: 

-  is a dummy = 1 if firm i belongs to an international production networks (as 

defined in section 2.3) in 2008 (= t); 

-  measures total factor productivity (tfp) for firm i in 2008; 

-  accounts for the size of firm i in 2008, measured as the log of total assets11; 

-  refers to the age of firm i in 2008, measured in logs;  

-  is a dummy = if firm i has implemented product, process or market innovation 

in 2008; 

-  is the set of country dummies; 

-  is the set of industry dummies. 

We enrich our analysis by adding further explanatory variables, in order to assess 

whether some characteristics of the labour force and additional aspects of companies can 

increase their resilience, boosting their probability to survive. Such variables are the additional 

ones presented in equation (2), specifically: 

-  is a dummy = 1 if workers in firm i got trained in 2008; 

- is a dummy = 1 if the share of the workers with a graduate degree in firm i was 

higher than the national average in its industry in 2008; 

-  is a dummy = 1 if firm i has used part-time or fixed term employment 

contracts in 2008; 

-  is a dummy = 1 if firm i belonged to a group (either domestic or foreign) in 

2008; 

-  is a dummy = 1 if firm i has obtained any quality certification in 2008; 

-  is a dummy = 1 if (in 2008-2009) the firm i has declared of having 

competitors abroad; 

-  is a dummy = 1 if the firm i has recurred to external 

financing in the period 2008-2009 

 



                              (2) 

 

Table 2.5A in the Appendix presents the correlation matrix among the independent 

variables, while table 2.5 shows the results of our estimations for equations (1) and (2). 

 

Table 2.5  

 

Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 



Our analysis shows that GVC participation has had no statistically significant influence 

vive the great recession (table 2.5, first row). This is striking, 

considering that the literature agrees on companies involved in international production 

networks as generally performing better than non-GVC participants (e.g. J. Baldwin & Yan, 

2014; Veugelers et al., 2013). However, such findings can be consistent with the role played by 

global value chains in the 2008-2009 big trade collapse (e.g. Altomonte et al., 2012). In fact, as 

already underlined (cf. Section 2.2), the mechanisms linking companies within GVCs might 

have acted as transmitters of economic disturbances during the recent crisis. Therefore, 

although usually characterized by better performances, GVC participants might have been more 

exposed to the international shocks brought about by the Great Recession; these considerations, 

together, might explain why companies involved in international production networks show no 

significant advantage  in terms of probability to survive  with respect to the non-GVC 

participants. This is also in line with what Meliciani and Tchorek (2017) find about firms that 

o significant 

influence on their chances to survive the crisis. Looking at the rest of our estimation, we can 

A positive influence on 

skilled labour (HK) and, most of all, by their productivity (second row). Thus, less productive 

firms had a bigger probability to fail during the years of the crisis. This confirms what 

Casacurberta and Gandelman  (2015) observe among Portuguese manufacturing and service 

companies: even an economic crisis originated in the financial sector seems to have produced 

exit from the market. Table 2.5 also provides insights about how the impact of the crisis has 

been much harder for French, Italian and Spanish firms with respect to the German ones. In 

fact, the coefficients relative to the three country dummies are very significant and negative. 

s to survive 

are EXTERNAL_FINANCING and GROUP. Since these characteristics, as the others, are 

referred to the early years of the crisis, we can assume that firms having recurred to external 

financing right then have found themselves facing a period of economic downturn with a certain 

amount of liabilities in their accounts, which might have represented a burden and, thus, 

decreased  Concerning being part of a group, a further analysis 

has been carried out. First, we have looked at the group nationality, distinguishing between 



probability to fail. Furthermore, we have taken into account the role that companies play within 

groups (both domestic and foreign), singling out purely controlling firms, purely controlled 

ones and hybrids (i.e. both controlling firms and controlled by others). It appears that the former 

have no significant advantage in terms of survival, while the latter and especially the 

exclusively controlled companies suffer from a higher chance of exiting the market. 

crisis, by taking into account the various modes through which companies can be engaged into 

international production networks, we estimate again our model  presented in equations (1) 

and (2)  substituting the single dummy GVC with the three ones controlling for as much GVC 

participation modes, as illustrated in equations (3) and (4). Results are shown in table 2.6. 

 

                

(3) 

 

 

                  

(4) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 2.6  survival 

 

Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 

The estimations of equation (3) and (4) confirm that being engaged in a global 

degree of involvement. The other results, as expected, are confirmed. Larger firms, older ones, 



those recording higher productivity, implementing innovation strategies or employing more 

skilled human capital have had a greater probability to stay in the market during the great 

recession. On the contrary, being part of a group and having resorted to external financing right 

when the crisis hit (2008-  

Aiming at investigating also whether VC positioning has played a role in influencing 

Great Recession, we repeat our probit estimations adding alternatively the 

two variables we have identified as signalling companies location within production networks: 

PTO_turnover and PURE_SUPPLIER (equation (5), (6), (7) and (8)). As already mentioned, 

the former indicates iginated from sales of goods produced to 

satisfy my = 1 when said share is 100%, 

singling out enterprises that sell exclusively to their counterparts. Results are shown in table 

2.7. 

 

     (5) 

 

     (6) 

 

 

            (7) 

 



  

            (8) 

Table 2.7  

 

 Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 

These last estimations provide interesting results. As acknowledged in the literature, 

intermediate firms tend to perform worse than final ones (cf. section 2.2). Here, we find that 



 the recent economic crisis. Pure 

suppliers have a lower chance to stay in the market compared to companies selling at least 

partly to final customers (table 2.7, row 6).  

 

 

2.4.1.1 Robustness checks 

In order to check for the robustness of our model, we have repeated our estimations on 

three sub-samples of our original data, selected in different ways. Specifically, we focus on: 

- sub-sample A, obtained by excluding German firms from our original sample; it consists 

of 5,837 observations; 

- sub-sample B, obtained by excluding from our sample those firms that, albeit identified 

observations; 

- sub-sample C, obtained by combining the two previous criteria, that is to say by 

excluding from our original set of firms both the German ones and those involved in 

 

We borrow the latter criterion again from Veugelers et al. (2013). In fact, the authors 

label as internationally active those companies (i) whose trade turnover (i.e. turnover generated 

from imports, exports or international production activities) is above the 25th percentile in their 

sector, and (ii) whose share of trade turnover over total turnover is above the 25th percentile in 

their sector. Due to data availability, we can apply only the second criterion. Since we aim at 

identifying substantially internationalized companies in each sector, we measure the 25th 

threshold by considering the whole set of information available in EFIGE.  

The results of our additional estimations are showed in tables 2.6A, 2.7A and 2.8A in 

the Appendix. Again, our initial findings hold. While engagement in international production 

networks did not appe

crisis, intermediate firms and especially pure suppliers had a lower probability to stay in the 

market with respect to the rest of the companies.  

 

 

 

 



 

2.4.2 Duration models 

In this second part of our empirical analysis we look at the relation between GVC 

(or survival) models12.  

These models investigate how long it takes for a certain event to happen. Usually, a 

change of status (e.g. an unemployed person finding a job). Duration models can tell us whether 

happening and, by splitting the subjects who failed into two groups according to a dychotomic 

variable, they can also assess whether for the group of subjects presenting a specific 

characteristic the event is more likely to happen. 

In our case, the sample is made by the 6,385 firms, which are the subjects of our analysis. 

We know that, at time t0 (=2008) they were all active in the market, while at time t1 (=2014), 

some of them failed, i.e. exited the market. 

say that, at time t1, we know the status (active or inactive) of all the firms in the sample. The 

event under investigation  contrary to section 2.4.1  

we must take into account an occurrence that implies a change of status (therefore, in this case, 

an active company becomes inactive). 

Since, after the start of the observation period, we have only one point in time in which 

we look at the firms of the sample and check whether they are still active or not, building the 

hazard function (and, consequently, the survival function) is pretty straightforward (table 2.8). 

As already underlined, around the 12.3% of the companies considered failed to survive the 

crisis, exiting the market by 2014.  

 

Table 2.8  

Source: calculations based on EFIGE dataset. 

 



As anticipated, the group of companies that has exited the market can be divided into 

two parts according to a specific characteristic that must be indicated by a dychotomic variable, 

taking values 0 or 1. By doing so, we can carry out a log-rank test for equality of survivor 

function, to verify whether the presence of such feature has significantly increased or decreased 

the probability of failing. We have performed this test twice, taking into account our GVC 

participation dummy (GVC) and our GVC positioning dummy (PURE_SUPPLIER) 

alternatively. Results are shown in table 2.9.  

 
 
Table 2.9 Log-rank tests for equality of survivor function: GVC participants vs non-GVC 
participants; pure suppliers vs. other firms. 
 

  

 

Among both non-GVC participants (table 2.9, 1st row, GVC=0) and pure suppliers (table 

2.9, 5th row, PURE_SUPPLIER=1), the number of events (that is, the number of companies 

exited from the market) is higher than the one expected. However, concerning exclusively 

intermediate firms, the difference between the number of failures observed and expected is 

statistically significant (Pr>chi2 = 0.0000), therefore signalling that VC positioning, contrary 

to GVC 

since those purely intermediate failed statistically more than expected 

After having performed this check, we run a Cox duration model. The event analysed, 

as alre

same presented (and used) in the previous section (cf. 2.4.1). The model chosen is different 

with respect to the probit or logit approach  as well as from other standard parametric models, 

such as log-normal or log-logistic) because the form of the baseline hazard rate is not specified. 

Therefore, the hazard rate can take the form suggested by the data13 (Jones & Branton, 2005). 

The Cox model is run four times. During the first two of them, we aim at singling out whether 



GVC participation and GVC positioning (measured, alternatively, through the variable 

PTO_turnover and the dummy PURE_SUPPLIER) have played any role in influencing 

s been done in equations (5) and (6)); 

during the other two, we aim at doing the same, while accounting for the various GVC 

participation modes (same investigation strategy implemented in equations (7) and (8)).  

 

Table 2.10 GVC participation and positioni  
 

Notes: calculations based on EFIGE dataset. Cox duration models estimations. Standard errors in parenthesis. * 
significant at 10%, ** significant at 5%, *** significant at 1%. 



Table 2.10 presents our results, not reporting the coefficient of our estimations but 

showing the hazard ratios provided by the model. In fact, together with the former, duration 

models provide also the latter that, when statistically significant and higher than 1, indicate that 

the corresponding variables increase the risk of failure. This is the case, for example, of the 

variable indicating the share of turnover generated by selling produced-to-order goods, whose 

corresponding hazard ratio appears statistically significant and higher than one. The same can 

be observed for the dummy PURE_SUPPLIER, signalling the disadvantage of exclusively 

intermediate firms in terms of increased risk of failure (table 2.11, row 6). The other results 

confirm what we have observed running the probit model. Higher productivity, bigger size and 

 fail, while 

to exit the market. Furthermore, as robustness checks, we have performed the same estimations 

relying on the exponential and Weibull specification of the duration model, and they both 

provide the same findings. 

 

2.5. Concluding remarks 

Considering the generalized strong negative impact the recent economic crisis has had 

portant to 

Together with taking into account the features of companies usually examined in the literature, 

such as size, age or innovative capabilities, we focus 

chains and on their positioning along production networks. So far, very few contributions have 

in influencing their chances to survive 

in the market, and even fewer have considered GVCs. The literature agrees on recognizing a 

performance, measured in various terms such as productivity, innovativeness and intensive 

margin of trade. Nevertheless, it has been underlined how the GVC mechanisms have 

contributed to the transmission of the economic turbulences associated to the crisis, contributing 

to the big trade collapse occurred in 2008-2009. Moreover, intermediate companies are 

recognized, on one hand, as performing worse than final firms and, on the other hand, has 

having suffered the most from the adjustments strategies implemented by final companies after 

the great recession hit.  



Relying on EFIGE data on French, German, Italian and Spanish firms, we have analysed 

Great Recession. By performing a probit model we note how being involved in an international 

production network is not statistically significant for the purposes of our analysis, while being 

an intermediate firm matters, with pure suppliers particularly being at higher risk of failing. In 

the second part of our empirical analysis, we have repeated our investigation by relying on 

duration models, specifically on the Cox duration model. Results confirm that higher share of 

turnover originated from produced-to-order goods appear significantly related to higher hazard 

ratios. Being a pure supplier statistically implies lower probability for firms to survive during 

periods of economic downturn. 
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Table 2.4A Inactive f , GVC participation modes, GVC positioning and 
modes of exit from the market 
Percentages over same country-GVC participation mode category. 

  

Source: ions based on EFIGE dataset. 
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Table 2.6A GVC participation and positioning an sub-sample A

 

Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 

 

 

 

 



Table 2.7A. GVC participation and positioning an sub-sample B

 

Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 

 

 

 

 

 



Table 2.8A GVC participation and positioning an sub-sample C

 

Notes: calculations based on EFIGE dataset. Maximum likelihood estimates. White-robust standard errors in 
parenthesis. * significant at 10%, ** significant at 5%, *** significant at 1%. 

 

 

 

  



 



 

 

3.  

GVCs, in 

terms of both participation and positioning, is related to the variation in employment that they 

experienced during the Great Recession. Working on EFIGE data, we focus on French, German, 

Italian and Spanish firms and look at their employment variation rate calculated between 2008 

and 2014 in relation to their GVC participation and positioning. We propose a measure to 

evaluate the former building on Veugelers et al. (2013), restricting the scope of the indicator 

used by the authors. W

generated by sales of producing-to-order goods. Besides estimating our model relying on OLS 

and quantile regression, we also borrow from the impact evaluation techniques and apply a PS 

growth, while no role appears to be played by GVC positioning.  



3. 

participation to global value chains and employment growth 

 

 

3.1 Introduction 

(R. Baldwin, 2011) has seen production processes 

of goods and services being split into a series of tasks, with firms confronted with new 

organizational choices. In fact, they can decide whether to carry the various production 

activities out in-house or through outsourcing contracts, at home or abroad. Therefore, value 

chains  (VCs) have become more and more fragmented and internationally spread, reaching a 

global  dimension (GVCs). Such process of international fragmentation of production has been 

pointed out as being one of the main changes the global economy has experienced during the 

last decades of the 20th century (Krugman, 1995) and it has emerged as a topic of great interest 

for researchers, especially in recent years. In fact, the fragmentation of production activities has 

deep economic (but also social and environmental) implications for countries, both on a macro 

and on a micro level. For instance, the development of GVCs has reshaped international trade 

 with exchanges in intermediate goods representing its largest share (e.g. UNCTAD, 2013)  

and national comparative advantages  with specialization happening more and more at the 

could be measured at a level smaller than the one concerning 

whole industries, since countries can rather exploit competitive advantage niches referred to 

individual activities within production processes (e.g. Cheng, Rehman, Seneviratne, & Zhang, 

2015). This could represent an opportunity for growth especially for developing countries, 

which could enter the international competitive arena through GVC participation focused on 

one or a few productive tasks.  

Nevertheless, in a highly interconnected world, disturbances propagate faster and more 

easily. In this regard, a number of studies points at the linkages building international 

production networks as being one of the determinants of the big trade collapse experienced 



during the immediate aftermath of the 2008-2009 crisis (e.g. Altomonte, Di Mauro, Ottaviano, 

Rungi, & Vicard, 2012; Baldwin, 2009). In such circumstances, in fact, firms involved in GVCs 

may have with internationalization strategies potentially 

increasing vulnerability when dealing with shocks affecting international trade 

. Despite being the main players within global 

production networks, however, firms and their GVC participation has not been much studied. 

As underlined in the first article of this work, this is mostly due to the lack of good quality 

micro data, which makes it also difficult to set a unique framework of analysis to investigate 

international value chains at the enterprise level and to carry out studies aiming at dynamic 

and/or cross-country comparisons. Despite these issues, researchers have been able to find 

evidence of a positive re

performance, measured resorting to a variety of indicators, e.g. labour productivity, total factor 

productivity (TFP), intensive margin of trade, propensity to innovate (cf. section 2). 

This work, too, focuses on firms and their engagement into global production networks. 

In particular, it takes into account the employment variation occurred at the firm level between 

2008 and 2014 and investigates nt and 

role within GVCs. We use data from the EU-EFIGE/Bruegel-Unicredit Survey (EFIGE) and 

compare manufacturing enterprises located in France, Germany, Italy and Spain. 

Hence, the main contribution of this work is twofold. First, it enriches the literature 

dealing with international production networks from a micro point of view; second  and most 

importantly , it focuses on employment growth, a variable mostly overlooked when 

investigating the relation between firm performance and GVC participation.  

The rest of this article is structured as follows. The next section provides a literature 

review of the most relevant works related to our investigation. Section 3.3 presents the data and 

the variables we use and shows some descriptive analysis, dealing also with the 

representativeness issue of our sample (section 3.3.1). Section 3.4 represents the core of our 

research, illustrating the three parts of our empirical investigation (3.4.1 OLS regressions; 3.4.2 

quantile regressions; 3.4.3 impact evaluation analysis) and presenting our results. Section 3.5 

concludes. 

 

 

 

 



3.2 Literature review 

The Great Recession of 2008-09 has been the most severe economic crisis the world has 

vere 

(R. Baldwin, 2009), with exchanges of manufactured goods 

(measured in current dollars ) decreasing by around 30 percent between the first semester of 

2008 and the first semester of 2009. In volume terms, world GDP, exports and imports fell by 

2.3, 12.2 and 12.9 percent respectively, while the European Union (EU) countries were even 

more affected by the crisis, recording a reduction of 4.2 percent in GDP, 14.8 in exports and 

14.5 in imports  (WTO, 2010). 

Several researchers have indicated global value chains as being one of the causes of this 

so-called big trade collapse, responsible of having strengthened the transmission of the shocks 

of the 2008-09 crisis (e.g. Cheung & Guichard, 2009; Freund, 2009).  One explanation resides 

in vertical specialization and in the increase in trade of intermediate goods generated by the 

development of international production networks. In fact, exchanges in components  which 

can take place several times between countries before they are included in final goods  are 

very sensitive to variations in final demand, and this affects trade, especially in those industries 

more vertically specialized internationally (e.g. Bems, Johnson, & Yi, 2009; Yi, 2009). 

Inventory adjustments carried out by final firms have been identified as another possible shock-

transmitting mechanism. In short, companies producing final goods experiencing demand 

reductions find themselves holding too much inventory; therefore, they cut their orders to their 

to intermediate firms, which are more affected the more they are specialized in production tasks 

far from the final market; it is the so- (Alessandria, Kaboski, & 

Midrigan, 2011).   

What happened to firms involved in international production networks during the crisis? 

Altomonte et al. (2012) distinguish two types of relations connecting firms within GVCs: intra-

group links, where transactions happen between companies belonging to the same group, and 

Focusing on French firms, they find that intra-

group exchanges in intermediate goods fell faster  and recovered faster  

trade. Such higher GVC-related trade elasticity seems to confirm the bullwhip effect. Using 

EFIGE data referred to the first phase of the crisis (2008-

detailed picture showing how firms were affected by the recession and how they reacted. The 

portrait appears very heterogeneous. Looking at internationalization strategies, the authors 



noted how exporters contracted more than non-exporters, while importers and outsourcers  

although performing slightly worse than non-importers  showed a minimal reduction in 

revenues. 

other ones have fared better during the crisis, together with those selling final goods and 

employing skilled workers. On the contrary, intermediate firms and those controlled by other 

companies have shown a higher reduction in employment. The financial position of the firms 

mattered, too, since companies having reported financial constraints have also contracted more. 

Finally, firms selling to public clients had a lower sales decline. Accetturo and Giunta (2017) 

also rely on EFIGE data to investigate how the crisis has affected German and Italian firms by 

taking into account their participation and positioning within GVCs. The authors show that 

companies located in Italy have been characterized by much lower growth in sales with respect 

to those operating in Germany and underline that, among the former, there is a larger presence 

of intermediate companies. Accetturo and Giunta (2017) also find that the latter  regardless of 

their location  tend to be smaller and they appear to have experienced a greater decrease in 

sales during the 2008-2009 crisis . Nevertheless, such gap between intermediate and final firms 

is reduced in the case of suppliers whose main customer is located abroad; in fact, they engage 

in product innovation and their export share over total sales is similar to the one of downstream 

firm. Accetturo et al. (2011) illustrate a similar picture, albeit characterized by a high degree of 

heterogeneity. Overall, intermediate firms, on average, tend to be smaller (in terms of labour 

force), to have a lower export propensity and lower productivity levels (proxied by the share of 

turnover per employee). 

pursued no upgrading strategies) fared worse than those having implemented both relational 

and functional upgrading. Firms carrying out only relational upgrading, however, appear to 

have been more exposed to international shock, thus performing worse than those implementing 

functional upgrading only. Brancati et al. (2017), too, investigate how Italian firms participating 

to GVCs fared during the great recession relying on the MET database. They detect great 

they show that high-skilled 

suppliers involved in relational GVC appear to be more innovative, while other GVC 

participation modes give firms no premium compared to exclusively domestic ones.  



Other research not focused specifically on the great recession period and investigating 

in relation to their participation to international and/or domestic production 

networks usually takes into account productivity indicators (both in terms of TFP and labour 

productivity) or other variables, such as export propensity or innovativeness. Concerning the 

latter, for example, Giovannetti et al. (Giovannetti, Marvasi, & Sanfilippo, 2015) and 

Giovannetti and Marvasi (2016) find that there is a positive and significant association between 

to VCs and both their probability of export and their intensive margin 

of trade, especially for downstream firms. In general, the literature agrees on GVC participants 

being more productive (e.g. Agostino, Giunta, Scalera, & Trivieri, 2016; J. Baldwin & Yan, 

2014; Veugelers, Barbiero, & Blanga-Gubbay, 2013), with final companies usually performing 

better than intermediate ones (e.g. Agostino, Giunta, Nugent, Scalera, & Trivieri, 2015; 

Giovannetti & Marvasi, 2017; Wynarczyk & Watson, 2005).  

What about employment growth?  

Theoretically, according to Taglioni and Winkler (2016), global value chains offer 

countries the opportunity to boost employment in agricultural, manufacturing and services 

activities. In particular, engagement in international production networks would benefit the 

labour market through three channels: 

1. Demand effect: companies involved in international production networks 

are usually characterized by a higher demand of skilled labour, especially multinational 

enterprises (MNEs). Moreover, the latter may try to acquire human capital by offering 

higher employment benefits.  

2. Training effect: workers employed in local firms participating to GVCs 

are more  

3. Labour turnover effect: movements of workers from GVC participating 

companies to exclusively domestic ones can facilitate knowledge flows among firms. 

Nevertheless, we found little research investigating the link between GVC participation 

and positioning and employment growth at the firm level. 

international production networks, mostly in intermediate companies. Arnold (2010), for 

example, investigates the cases of two export-oriented centres, one in Turkey (Denizli) and one 

in India (Tiruppur), mainly engaged in the apparel and textile industries. The author illustrates 

how the development of GVC participation, mostly by large firms located in the two areas, has 

changed the organization of production, affecting also employment practices. In fact, firms 



directly connected to the international buyers have adapted to the volatility of the global demand 

by resorting to a number of smaller subcontractors, to which they rely when production 

increases are required. This strategy shields bigger firms during periods of lower demand, while 

transferring all the insecurity to smaller firms and their employees, who can find themselves 

working for huge amount of hours during peaks in production and being unemployed for several 

months afterwards. Subcontractors, in fact, implement more insecure employment 

arrangements and resort more to recruiting rural and female workers, considered more tolerant 

of long shifts. Dolan (2004) reaches a similar conclusion, albeit concerning a different industry 

and country. In fact, she finds that Kenyan firms operating in the fresh vegetables commodity 

chain (which is dominated by UK retailers) adopt a strategy based on organizational flexibility 

in order to cope with competitive pressure. Therefore, although said companies offer 

arrangements. A different point of view is provided by Beerepoot and Kumar (2015), who 

investigate employment in the security services in Mumbai, India. Demand in such industry has 

increased with firms located in the city having become more and more internationalized and 

involved in GVCs, therefore attracting an increasing amount of foreign clients. The latter 

demand mostly trained and educated workers, leading to an average increase in the salary and 

in the skills possessed by employees in the security service sector. The International Labour 

Organization (ILO) recognizes both pros and cons about GVCs development and employment 

creation (ILO, 2016). In fact, it underlines the positive impact of global value chains on job 

creation, whose importance is even more relevant when considering the demographic changes 

labour market). Nevertheless, it signals that GVC mechanisms have contributed to a worsening 

of working condi  That is 

(Gereffi, 1999; Humphrey & Schmitz, 2002), researchers 

are starting to focus also on the so-  the improvement of 

former (Barrientos, Gereffi, & Rossi, 2011). 

internationalization strategies that can be associated to engagement in global production 

networks, namely offshoring. In particular, there has been much investigation on the effect of 

foreign direct investments (FDIs) on employment in their home country, 

to understand whether such strategy substitutes or complements the latter. Concerning the 



manufacturing industry  the one our analysis takes into account  results vary. Focusing on 

the United States, for instance, some contributions seem to exclude a negative impact of 

offshoring on domestic employment (Desai, Foley, & Hines, 2009; Mankiw & Swagel, 2006). 

Hijzen and Swaim (2007), taking into account 17 high-income OECD countries, also find that 

labour intensity is not affected by offshoring, which appears to have a positive effect in the 

industry employment. However, an OECD study on 12 countries analysing material and 

services offshoring shows how the latter has a negative impact on employment at home (OECD, 

2007). Looking specifically at the type of tasks offshored and distinguishing among 

professional categories affected, Bramucci et al. (Bramucci, Cirillo, Evangelista, & Guarascio, 

2017) find that  in  five European countries  the cost reduction motive seems to be the major 

driver of offshoring strategies especially in the manufacturing industry, where employers 

carrying out less skilled or more routinized tasks are negatively affected.  

Moving away from the GVC focus, a rich literature has investigated the relation between 

employment growth and characteristics  especially size and age  , also looking 

at the recent years of the economic crisis. The link 

investigated to assess whether the Law of Proportional Effect is valid. Such rule, also known 

a firm is independent of its 

absolute size. The majority of the research seems to reject this thesis. Amorim Varum and 

Barros Rocha (2013)

variation in periods of economic downturn. Relying on a panel of micro data encompassing 

Portuguese firms, they illustrate how crises affect employment growth negatively, especially in 

larger firms, which are, however, faster to recover.  Bianchi and Biffignandi (Bianchi & 

Biffignandi, 2018) investigate the effect of the recent recession on employment growth at the 

firm level, focusing on the Italian case. They find that firm size has a negative effect on 

employment change only for the micro enterprises (with less than 10 employees), while it is 

positive for the other ones, with negative changes in these classes mainly attributable to 

unfavourable industrial composition and business cycle. Grazzi and Moschella (2017) look at 

the relation 

proxy productivity), with Working on Italian firms, they show how the positive 

association alization declines with age, and size 

keeps on being negatively associated with growth even when accounting for age, contrary to 

other evidence on the matter (e.g. Haltiwanger, Jarmin, & Miranda, 2013, on US firms). Barba 

Navaretti et al. (Barba Navaretti, Castellani, & Pieri, 2014) resort to quantile regressions and 



illustrate how, among French, Italian and Spanish firms between 2001-2008, younger 

companies grew more than older ones, especially in the highest growth quantiles. Heyman et 

al. , too, find that small young firms give the larger 

contribution in terms of net job creation; however, they underline that it is old large companies 

that are mainly responsible for the creation of productivity gains. 

growth, other characteristics may play a role. Schreyer (2000), for instance, analyses fast 

growing companies and points out that they are more R&D intensive and more common among 

firms partly of fully owned by others. Rahaman (2011) 

access to financing and their growth. While the latter is significantly influenced by the 

availability of internal financing, such effect decreases when bank credits (i.e. external 

financing) become more accessible. This suggests that, given a choice, companies prefer to 

fund their growth by recurring to external financing.  

 

 

3.3 Data, variables and descriptive analysis 

Our research has been carried out relying on data provided by the EU-EFIGE/Bruegel-

UniCredit dataset (in short, the EFIGE dataset), a database recently collected within the EFIGE 

project (European Firms in a Global Economy: internal policies for external competitiveness) 

supported by the Directorate General Research of the European Commission through its 7th 

Framework Program and coordinated by Bruegel. It provides information on almost 15,000 

manufacturing companies having at least 10 employees and located in Austria, France, 

Germany, Hungary, Italy, Spain and United Kingdom. Such sampling is stratified by sector and 

firm size, with an over-sampling for large companies. Data were collected in 2010, refer to 

years 2007-2009 and provide both qualitative and quantitative information on around 150 items 

related to: structure of the firms, workforce, investment, technological innovation and R&D, 

export and internationalization processes, market structure and competition, financial structure 

and bank-firm relationship . Moreover, balance sheet information was recently updated up to 

2014.   

For the purposes of our analysis, we focus on firms located in France, Germany, Italy 

and Spain, excluding the other three as they are economically smaller or different in terms of 



productive structure. The EFIGE database provides observations covering around 11,700 firms 

located in the four selected countries but, unfortunately, due to several missing data, our sample 

is restricted to 3,778 units, roughly one third of the original one. Figure 3.1 and table 3.1 provide 

. Lamentably, 

data gaps lead to an under-representation of German firms in the sample (3% of the total). 

Within countries and with the exception of Germany, small firms represent the largest share of 

companies, especially in Italy (around 82%) and Spain (almost 84%). Table 3.1A in the 

Appendix illustrates how firms are distributed over industries based on country and size. 

 

Figure 3.1  
Percentages over total. 

 
Source: author s elaborations on EFIGE data. 

 
 
Table 3.1  
Percentages over total in the same country. 
 

 

Sou  
 



 
The two key variables of our analysis are the variation rates of employment at the firm level 

at the former 

(figure 3.2) shows a considerable level of heterogeneity among countries and firm size, with Germany 

being characterized by a general employment growth (except for a slight decline in large firms), while 

Spanish companies have recorded a widespread decrease in the number of workers (almost -10% on 

average). Italy and France both show a decline in employment only within larger firms (medium and 

large sized).  

 
 
Figure 3.2 2008-2014 employment variation 
Variation rates over same class size and average. 
 

 
laborations on EFIGE data. 

 

In figure 3.3, we deepen our analysis looking at employment variation rates in each industry 

and country. Again, a heterogeneous picture emerges, with Spain suffering the most severe 

employment decrease in the majority of sectors. Among these, chemicals and food and tobacco are 

those showing higher employment growth at the firm level (with the exception of French companies), 

while in the industry of rubber, plastic and non-metallic mineral products firms have recorded a 

general fall in employment in every country.  

 

 
 
 
 
 
 
 



 
 
 
 
Figure 3.3 2008-2014 employment variation over industries 
Average variation rates in each country-industry category 
 

 
s elaborations on EFIGE data. 

 

A crucial aspect of our research concerns 

positioning. Since we are aware that firms can participate to international production networks 

through several channels, we account for such diversity by distinguishing among three alternative 

GVC participation modes. In doing so, as done also in the previous chapter of this work, we build on 

Veugelers et al. (2013), but we apply a stricter definition of GVC participation. Specifically, we take 

into account the three internationalization strategies available to firms. 

(1) Importing: we consider as GVC participants those firms importing intermediate 

goods or services. 

(2) Exporting: we recognize as GVC participants companies exporting 

intermediate goods (therefore, selling to other firms) or final goods produced for foreign firms 

through outsourcing contracts. In fact, firms exporting final goods produced at home to sell 

them to foreign final customers cannot be considered as part of an international production 

network. 

(3) Producing abroad: we view as GVC participants firms producing abroad 

(through either FDIs or outsourcing contracts) intermediate goods or final goods not destined 

to the local market. We do so in order to exclude from our taxonomy companies making their 



products entirely abroad and selling them to local customers, as this does not signal the 

existence of a global value chain. 

How to get this information from the EFIGE dataset? It provides data about the type of 

products firms import, therefore distinguishing companies belonging to the first category is quite 

straightforward. In order to single out exporting firms participating to GVCs, we look at their 

customers. Thus, we consider as GVC participants only those exporting companies: 

1. which are passive outsourcers, so they produce (intermediate or final) goods 

for foreign firms; 

2. whose turnover is generated (entirely or partly) by selling produced-to-order 

goods to other firms, since, according to a proportionality assumption, we can assume that at 

least part of their exports consists of such products. 

Finally, to understand whether companies producing abroad are part of an international 

production network, we take into account the destination of the goods produced abroad. National 

firms are considered as GVC participants when the goods produced abroad by their foreign affiliates 

or outsourcers are: 

1. intermediate goods imported in their home country to be used in their 

production processes; 

2. final goods imported in their home country to be sold in the domestic market; 

3. goods imported in their home country to be then exported to third countries. 

According to the number of GVC-related international activities a firm is engaged in, we 

distinguish among three mutually exclusive global value chain participation modes: single, dual or 

triple  participants). As long as a firm is part of an international 

production network through one of these strategies, we consider it as a GVC participant. Almost one 

third of the firms in the sample is not active within international production networks. Those 

companies which do are active in GVCs privilege being engaged in only one international strategy 

(single mode participation), except for French firms which mainly implement a dual GVC 

participation mode. Not surprisingly, the third mode GVC engagement  the most complex one  

concerns the lowest share of firms (figure 3.4).  

As widely recognized in the literature, participation to international production networks is 

ioning 

within production chains matters, too (cf. section 3.2). In order to account for it, as seen in Accetturo 

and Giunta (2017), we resort to the variable indicating the share of turnover generated by produced-



to-order goods6; firms whose entire turnover derives from the sale of such products are defined as 

 (PS).  The latter represent more than half of the firms in our sample, regardless of 

their involvement in an international production network; among dual GVC participant, however, the 

share of pure suppliers reaches the 60.1% over total companies (figure 3.5). 

 

Figure 3.4 GVC participation modes at the country level and sample average 
Percentages over total in each country and on average in the whole sample. 

 
s elaborations on EFIGE data. 

 
 
Figure 3.5 Pure suppliers and GVC participation modes 

ercentages over each GVC participation category and over total. 

 
s elaborations on EFIGE data. 

 
Table 3.2 shows the distribution of firms across countries according to their GVC participation 

and positioning. Irrespective of location, small firms record the highest shares in the zero-mode GVC 

participation category (i.e. absence of GVC involvement), suggesting, in line with the literature, that 

comp size matters when investigating the implementation of internationalization strategies. 

This, in turn, is confirmed by looking at data on triple-mode firms, which are mostly large. France 



and Italy are the countries with the largest share of pure suppliers over total companies, with only 

large Italian firms showing a lower proportion of them. Fewer German and Spanish companies sell 

exclusively to other firms; among the former, the highest share of pure suppliers is recorded for single 

and dual GVC participants, while, among the latter, intermediate companies are especially those 

involved in international production networks in dual and triple modes. 

 

Table 3.2  
Percentages over same country-size category. 
 

s elaborations on EFIGE data. 
 

Table 3.2A in the Appendix shows the distribution of firms over countries and industries, 

distinguishing among the 4 GVC participation modes (including non-participants) and illustrating 

also the share of pure suppliers in each industry. The picture is quite heterogeneous; therefore, we 

can resort to figures 3.5 and 3.6 to interpret it more easily.  Chemicals, machinery and equipment, 

and textiles, apparel and leather are the industries with the higher GVC participation rates in the whole 

sample. Spanish firms appear to be less active within international production networks with respect 

to the others, with the exception of the electrical machinery and apparatus industry, where they show 

GVC participation rates similar to their French counterparts.  Italian firms appear to be the most 

involved in global production chains within the sectors of food and tobacco and wood, paper, furniture 

 



 
Figure 3.6 GVC participation rates in industries 
Percentages over same industry-country category. 

 
Source: autho s elaborations on EFIGE data. 
 
Figure 3.7 Pure suppliers  
Percentages over same country-industry category. 

 
s elaborations on EFIGE data. 

 

highest share of fully intermediate firms in every sector. Such result is in line with what Accetturo 



and Giunta (2017) observe investigating GVC participation and positioning of German and Italian 

companies, finding among the latter a larger amount of suppliers. German firms are positioned at the 

end of the production chain (i.e., they are mostly final firms) especially in the motor vehicles industry, 

very relevant in the German economy.   

  

Figure 3.8 Average percentage 2008-2014 employment variation and GVC participation modes 
Average percentages over GVC participation categories over the whole sample.  

 
s elaborations on EFIGE data. 

 

In figure 3.8, we start studying how our two variables of interest  employment variation and 

GVC participation  are related. A first look at the histogram would suggest that at higher levels of 

engagement within international production networks correspond higher employment growth (or 

lower employment decrease). Such descriptive analysis is repeated in table 3.3, considering the 

various industries individually. Apart from some exceptions (e.g. motor vehicles and textiles and 

apparel), firms involved in international production networks always show higher (lower) positive 

(negative) employment variation. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 3.3 Employment variation and GVC participation modes at the industry level 

verage variation rates in industry-GVC participation modes categories 

 

 
 
Figure 3.9 2008-2014 employment variation and GVC positioning 
Average variation rates in GVC positioning-country category 

 
s elaborations on EFIGE data. 

 

Finally, we look at the employment variation rate experienced by firms according to their 

position within international production networks. In order to do so, as anticipated, we take into 

-to-order goods Specifically, in 

figure 3.9, we look at the change in the number of employees recorded among pure suppliers and 

exclusively final firms7. It appears that, in all the countries considered, final firms are characterized 



by higher (lower) positive (negative) employment variation rate. This is in line with the literature 

observing a worse performance of intermediate firms as compared to the final ones (e.g. Razzolini 

 

 

3.  

As anticipated, the EFIGE database provides around 11,700 observations covering French, 

German, Italian and Spanish companies. Some of those miss basic firm-level information (e.g. age, 

industry), therefore the available data actually encompasses 11,547 firms. Due to additional missing 

 

(sample 1). We are aware that the original EFIGE dataset is representative of European firms located 

in the countries considered, therefore, before carrying out our empirical analysis, we have 

investigated whether our sub-sample can be considered representative of the original one.  

 

Table 3.4 Sample 1 - Composition 

s elaborations on EFIGE data. 
 

As perceivable by looking at table 3.4, our sub-sample is unbalanced with respect to the original 

-

 

performance during the crisis (i.e. higher average employment variation rates with respect to other 

countries), as a robustness check we are going to test our model by running it on another sub-sample 

(sample 2), obtained by excluding German firms from our initial one. 

 

 

 

 

 

 

 

 



Table 3.5 Sample 2 - Composition

s elaborations on EFIGE data. 
 

The 3,673 observations encompassed by sample 2 still show a larger presence of Italian and 

Spanish firms compared to the original population (table 3.5). 

tativeness, however, we have focused on the main 

variables of our interest: GVC participation, GVC participation modes (single GVC, dual GVC and 

triple GVC) and VC positioning indicators, i.e. the share of turnover generated by produced-to-order 

goods and being a pure supplier. We test whether our subsamples are significantly different from the 

original population as far as these variables are concerned, by using a z-test. Contrary to t-tests, most 

useful when comparing two independent samples with a limited number of observations (n<30), z-

tests can be used to confront samples belonging to a defined population when standard deviations are 

known. Thus, we test whether the means of our variables of interest in our two samples are 

significantly different from the correspondent ones measured over the whole population. If it so, we 

conclude that our sub-samples are not representative of the original population. The results of our 

analysis are shown in table 3.6. 

 

Table 3.6 Representativeness of sample 1 and 2 

 

s elaborations on EFIGE data. 
 

As expected, sample 1 is less representative of the whole population in terms of GVC 

participation with respect to sample 2. The latter, in fact, appears to be representative of the original 

population for all the GVC engagement modes. Nevertheless, only sample 1 is representative 



regarding GVC positioning, measured as either being a pure supplier or referring to the share of 

turnover generated by sales of produced-to-order goods. 

 

 

3.4 Empirical analysis and main results 

3.4.1 OLS regression analysis 

We now deepen our analysis concerning the relation between employment growth and GVC 

participation and positioning at the firm level relying on econometrics. First, we estimate the 

following equation (1), using  as done also for the rest of the estimations of this sub-section  

ordinary least squares (OLS) with robust standard errors. 

 

             (1) 

 

The variables appearing in the equation are the following: 

-  is the variation (in log scale) in number of employees between 2008 and 2014 for firm i; 

-  is a dummy = 1 if firm i is part of a GVC, as previously defined (cf. section 3); 

-  is the total factor productivity (tfp) of firm i in 2008; 

-  measures the age (in logs) of firm i in 2008; 

-  indicates the number of employees (in logs) of firm i in 20088; 

-  is a dummy = 1 if firm i has adopted product, process or market innovation in 2008; 

-  and  are, respectively, country and sector dummies. 

Equation (1) represents the baseline of our model, encompassing all the basic variables to 

control for in order to account for heterogeneity at the firm level, such as size and age. However, as 

done also in the second chapter of this work, we enrich our estimations (equation 2) by adding two 

other sets of controls.  

 

    (2) 

 



 

 

 

The first one comprises measures aiming at accounting for the quality of the labour force and 

its relation with the firm, specifically: 

-  is a dummy = 1 if the workers in firm i got trained in 2008; 

-  is a dummy = 1 if the share of the workers with a graduate degree was higher in firm i 

than the national average in its industry in 2008; 

-  is a dummy = 1 if firm i has used part-time or fixed term employment contracts 

in 2008. 

The second one aims at accounting for additional characteristics of the firms. In particular: 

-  is a dummy = 1 if firm i belonged to a group (either domestic or foreign) in 2008; 

-  is a dummy = 1 if firm i has gone through any quality certification in 2008; 

-  is a dummy = 1 if (in 2008-2009) the firm i has declared to have competitors 

abroad; 

-  is a dummy = 1 if the firm i has recurred to external financing in 

the period 2008-2009. 

 

Finally, we run our model again by adding the GVC positioning measures alternatively: 

produced-to-order goods share on turnover ( , equation 3) and being a pure supplier 

(equation 4). Table 3.3A in the Appendix presents the correlation matrix among the independent 

variables of our model, while in table 3.7 we show our results. 

 

  

             (3) 

 

               (4) 

 

 



Table 3.7 GVC participation and positioning and employment variation (2008-2014)

 

             Source: author calculations based on EFIGE data. OLS estimates. White-robust  
                          standard errors in parenthesis. * significant at 10%, ** significant at 5%, *** significant 
                          at 1%. 

 

 

To account for the various levels of engagement firms can choose within international 

production networks, in equations (5) and (6) we repeat the analysis carried out in the (1) and (2) ones 

respectively, but we substitute the dummy GVC with three GVC participation modes dummies: 

, and .  

 

 



     (5) 

 

            (6) 

 

In (7) and (8) we also account for GVC positioning, resorting to the variables PTO_turnover 

and PURE_SUPPLIER alternatively. The results of our estimations are shown in table 3.8. 

 

         (7) 

 

        (8) 

 

GVC participation seems to have had a positive and significant relation with employment 

variation at the firm level during the crisis. The employment variation rate of companies involved in 

international production networks is 6.5% higher than the one of exclusively domestic firms (table 

3.7, first row). In particular, firms participating to GVC in a dual mode appear to be the most favoured 

by GVC participation in terms of employment growth (table 3.8), recording a rate around 10% higher 

than non-participants. Being part of a global production network through only one internationalization 

activities also appears to be significantly and positively related to employment growth, which is 

around 5% higher for single-mode participant with respect to the zero-mode ones. Full involvement 

in GVC, however, does not seem to be significantly associated to an increase in employment for 

firms. That is also the case of GVC positioning, with pure suppliers apparently not favoured nor 

unfavoured with respect to final firms in terms of employment growth. Productivity and innovative 

capacity are also significantly and positively related to increase in employment, as well as a number 



recurred to external financial resources right before the crisis. 

and size appear to be significantly and negatively related to employment growth9. Nevertheless, the 

quality of the labour force employed or the type of contract binding it to the firm do not seem to have 

had any influence on the employment variation experienced by the companies during the crisis. 

 

Table 3.8 GVC participation modes and positioning and employment variation (2008-2014) 

 

                          s calculations based on EFIGE data. OLS estimates. White-robust  
                          standard errors in parenthesis. * significant at 10%, ** significant at 5%, *** significant 
                          at 1%. 
 



 

 

3.4.1.1 Robustness checks 

In order to assess the robustness of our results, we have performed a number of tests. First, 

we have restricted our sample excluding German firms (sub-sample a, corresponding to sample 2 in 

section 3.3.1) and we have run again our model.  Results are shown in table 3.9.  

 

Table 3.9 GVC participation modes and positioning and employment growth (2008-2014)  sub-sample a 

 

                            Source: author s calculations based on EFIGE data. OLS estimates. White-robust  



                            standard errors in parenthesis. * significant at 10%, ** significant at 5%, ***  
                            significant at 1%. 
 

The outcome of this first test confirms what we have observed over the whole sample both in 

terms of sign and in those of size of the coefficients. GVC participation  especially two-way, but 

also one-way  is positively and significantly associated to 

2008 and 2014. Triple mode GVC participation and GVC positioning, however, do not appear to have 

any significant relation with our variable of interest. 

As a second robustness check, we have run our model on another sub-sample of firms, 

identified by focusing - among the GVC participants - 

We have selected them building on Veugelers et al. (2013), who recognize as internationally active 

those companies (i) whose trade turnover (i.e. turnover generated from imports, exports or 

international production activities) is above the 25th percentile in their sector, and (ii) whose share of 

trade turnover over total is above the 25th percentile in their sector. Due to data availability, we can 

apply only the second criterion. Since we aim at singling out substantially internationalized 

companies in each sector, we measure the 25th threshold by considering the whole set of information 

available in EFIGE (11,457 observations for France, Germany, Italy and Spain). Our sub-sample of 

international firms (sub-sample b) is made by 3,307 companies. Table 3.10 shows the results of our 

analysis referred only to them. 

Again, our results are confirmed. There is a positive and significant relation between 

companies involved in global value 

chains ones. Positioning within 

international production networks, however, still appears to be not relevant on employment variation. 

Interestingly, when restricting our sample to encompass only the most internationalized companies, 

their age does not seem to matter anymore as far as employment growth is concerned. The other 

outcomes are in line with what previously observed.  

 

 

 

 

 

 

 

 

 

 



 

 

 

Table 3.10 GVC participation modes and positioning and employment growth (2008-2014)  sub-sample b 

 

                            s calculations based on EFIGE data. OLS estimates. White-robust  
                            standard errors in parenthesis. * significant at 10%, ** significant at 5%, ***  
                            significant at 1%. 
 

Finally, as a third check, we focus on another subsample (c) obtained by combining the two 

criteria previously applied: taking into account only French, Italian and Spanish firms and excluding 

running our model on sub-sample c are presented in table 3.11.  

 



 

 

Table 3.11 GVC participation modes and positioning and employment growth (2008-2014)  sub-sample c 

 

                            Source: author s calculations based on EFIGE data. OLS estimates. White-robust  
                            standard errors in parenthesis. * significant at 10%, ** significant at 5%, ***  
                            significant at 1%. 
 

Even by focusing on the strictest version of our sample, our results are confirmed. GVC 

participation  specifically single and double mode GVC participation  is positively and significantly 

associated to an increase in the number of workers (or to a lower decrease of the labour force) when 

compared to non-involvement in international production networks. Nevertheless, being an 

intermediate or a final firm is not relevant in terms of employment growth.  



characteristics, such as total assets to control for firm size or an increase in external financing (instead 

 

 

3.4.2 Quantile regressions 

As observed while performing our descriptive analysis, there is large heterogeneity among 

firms in terms of the employment variation experienced during the crisis. Using OLS regressions to 

investigate whether and how GVC participation  and especially GVC participation modes  is related 

to employment growth does not account for such diversity. In fact, estimates obtained by applying 

OLS refer to the average effect of the explanatory variables on the average unit (in our case, firm). 

As explained better by Mosteller and Tuckey in their widely cited paragraph

curve does is give a grand summary for the averages of the distributions corresponding to the set of 

x

percentage points of the distributions and thus get a more complete picture of the set. Ordinarily this 

is not done, and so regression often gives a rather incomplete picture. Just as the mean gives an 

incomplete picture of a single distribution, so the regression curve gives a correspondingly incomplete 

picture for a set of distributions (Mosteller & Tuckey, 1977, p. 266). Thus, we resort to quantile 

regression to get a better picture of the nature of the relation we are investigating. In fact, one the 

advantages of quantile regressions consists in the ability to describe the whole conditional distribution 

of the dependent variable (showed in figure 3.10) instead of focusing on its mean. Therefore, we can 

estimate coefficients at various quantiles of the conditional distributions, investigating more 

accurately whether the relation between GVC participation and positioning and employment growth 

differs if we focus on companies that have experienced severe fall in the number of workers (located 

at the left end of the distribution of our dependent variable) or on those having recorded highest 

increases in employment (positioned at the right end of the distribution).  Moreover, in quantile 

regressions the distribution of the error terms is not assumed to be identical at all points of the 

conditional distribution, so it is possible to contemplate that the estimated slope parameters differ at 

different quantiles of the conditional distribution of our dependent variable

heterogeneity (Coad & Rao, 2008).  

First proposed by Koenker and Basset (1978), the quantile regression model can be written 

as: 

 

                                               (9) 

 



   

 

where is a dependent variable,  is a vector of regressors,  is the vector of parameter to 

estimate and  is a vector of residuals.  th conditional quantile of  

given .  

 

 

Figure 3.10 Employment variation rate (2008-2014) 

 
s elaborations on EFIGE data. 

 

 

We have estimated the linear regression model presented in equation (1) and its following 

modifications (equation 2, 3 and 4) resorting to quantile regressions. Results are illustrated in table 

3.12a and 3.12b.  
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Even when applying the quantile regression technique, GVC participation still appears to be 

positively and significantly related to employment growth at the firm level. Nevertheless, when 

controlling for additional variables (eq. 2, 3 and 4), interesting results emerge. The coefficient related 

to GVC participation lowers while we move from focusing on the left end of the distribution of our 

dependent variable to concentrating on the right end, where the most performing firms (in terms of 

increase in employment) lay. Moreover, when the analysis is carried-out looking closely at the 90% 

quantile of the distribution, GVC participation loses its significance. This would lead us to conclude 

that, for those companies having recorded higher negative variation rates in employment, GVC 

participation actually shows a stronger, significant and positive association with it. In other words, 

among those firms whose employment has suffered a stronger negative variation, GVC participants 

have shown lower negative variation rates. Nevertheless, for the very best performers (belonging to 

the 90% quantile), GVC participation is not significantly related to employment growth. Moreover, 

it is worth noticing that very few variables are significant in relation to the employment variation rate 

when the latter records its highest negative values (10% quantile). In such condition, in fact, besides 

GVC participation, only 

variation, positively and negatively respectively. For instance, f

firm growth is often investigated, gets more significant and related (higher negative coefficients) to 

changes in employment while we move to the right end of the distribution.  

A better grasp of the contribution of quantile regressions in analyzing a phenomenon already 

investigated by resorting to simple OLS regression can be gained by looking at figure 3.11, which 

confronts the results obtained by the former and the latter for equation (2). The black horizontal line 

indicates the coefficient linked to GVC participation as estimated by the OLS regression, therefore 

having the same level for all the firms, notwithstanding of their position within the distribution of the 

dependent variable. The red line, however, is the quantile regression curve, which illustrates how the 

value of the estimated coefficient for GVC participation differs over the employment variation rate 

distribution. As anticipated, the biggest contribution of GVC participation is detected for those firms 

having recorded highest decreases in their labour force. Being involved in international production 

networks, in fact, is most significantly and positively linked to employment variation rate for the 

companies that have performed worse in terms of the latter. 

 

 

 

 

 

 



Figure 3.11 Variation in the coefficient of GVC participation over the conditional quantiles

 
Source: author s calculations based on EFIGE data. Simultaneous quantile regressions performed on equation (2) using 

(Azevedo, 2004). The horizontal line represents 
the OLS estimate. 
 

We have repeated our analysis resorting to simultaneous quantile regressions to estimate also 

equations (5), (6), (7) and (8), in order to detect whether and how participation to global production 

chains is related to employment growth accounting for different degrees of involvement. Results are 

presented in table 3.13a and 3.13b and showed graphically in figure 3.12.  
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Figure 3.12 Variation in the coefficient of GVC participation modes over the conditional quantiles

 
tions based on EFIGE dataset. Simultaneous quantile regressions performed on equation (6) using 

(Azevedo, 2004). Horizontal lines represent 
the OLS estimates. 
 

Quantile regressions, while confirming the irrelevance of VC positioning for the purposes of 

our analysis, provide an interesting outcome concerning the relation between GVC participation 

modes and employment variation. It confirms the strong and positive significance of single and (in 

particular) dual mode participation modes, but results vary a lot, depending on which firms we focus 

on. Both one-way and two-ways involvement in international production networks record a decrease 

in the intensity of their relation with employment variation rates while we move our analysis from 

companies located at the left end of the distribution of our dependent variable towards those at the 

right end. Single-mode GVC participation, however, also loses its significance. The third-mode GVC 

participation shows quite an opposite dynamic. While being irrelevantly related to employment 

variation for those firms that experience the worst decrease of it, for the best performers the 

coefficient referred to the tree-way engagement in international production networks is significant 

and quite high. Among the enterprises that grew the most in terms of employment, those participating 

to GVC through imports, exports and international production recorded around 22% higher 

employment growth rate. Therefore, we can say that for the most growing firms, a full involvement 

in international production networks gives an additional contribution to their superior performance, 

together with other characteristics. Looking at the other variables of our analysis, we find that one of 



innovative capacity. We also observe that owing a quality certification is significantly 

and positively related to employment growth, with the highest coefficient referred to firms located at 

the right end of the distribution. This can imply that such credential is actually valid in signalling best 

performing firms. 

 

3.4.3 Policy evaluation techniques  Propensity Score (PS) matching 

The empirical analysis carried out so far, based on linear regressions estimated by the ordinary 

least square technique, presents two kinds of issues. First, due to the estimation method used, it can 

only provide information about the association between our two variables of interest  employment 

growth rate at the firm level and GVC participation  without allowing for interpretation concerning 

characteristics such as productivity, size or innovative capacity) might determine also whether a 

company is involved in an international production network.  

In order to overcome such limitations, we borrow from the field of policy (or impact

) evaluation analysis  and resort to the technique of the propensity score (PS) matching. 

In principles, impact evaluation analysis would aim at estimating the impact that a treatment (e.g. a 

policy or a medicine) has on some outcome variable of a subject by comparing it to the same variable 

measured in absence of treatment for the same individual. Such evaluation should be carried out by 

taking into account also all those 

the treatment and its effect on the outcome variable. The treatment effect (TE) on subject i should be 

measured as: 

 

                                                                                (10

    

where y is the outcome variable and the subscripts 

ses. Of course, measuring the TE properly is impossible, because of the missing 

observation problem (Holland, 1986). In other words, an individual can be either treated or untreated; 

therefore, it is possible to observe y1i or y0i alternatively, but not both of them at the same time.  

In our case, we consider GVC participation as a sort of treatment received only by some 

companies. Thus, we can distinguish between two groups of firms in our sample: those that have been 

 i.e. have received the treatment (GVC participants; GVC dummy = 1), and those that, 



having not been treated, form the so-called -GVC participants; GVC dummy = 

0). We are interested in assessing what (if any) impact the treatment (GVC participation) has had on 

i, from now on referred to 

as yi). We aim at measuring the average treatment effect (ATE), calculated as: 

 

                                                                                               (11)

     

where x is the set of confounders taken into account12.  

How to deal with the missing observation problem, consisting in the impossibility of 

witnessing a counterfactual? If the selection into treatment was random, it would be possible to 

measure the ATE by simply calculating the difference in mean between the treated and the control 

groups. not be considered as 

being randomly distributed. Based on the literature about international production networks, we know 

that some companies are more likely to participate to GVCs than others are; in other words, 

companies self-select into treatment. For instance, firms participating to GVCs are usually more 

productive and innovative then the merely domestic ones. However, if 

influencing their GVC participation strategy is known (i.e. selection to treatment based on 

observables), the random treatment assignment condition can be assumed to be valid again. Such 

hypothesis is the so-called conditional independence assumption (CIA ), first 

introduced by Rosenbaum and Rubin (1983); it states that, given that x are known, y1 and y0 are 

independent from the treatment (indicated with w). Formally, (y0; y1) _|_ w|x. In this case, it is 

possible to overcome the missing observation issue by resorting to a non-parametric approach which 

creates confrontable groups of companies: the propensity score matching (PSM) . This method 

generates the best combinations of treated and untreated subjects, so that by comparing the means of 

their outcome variables it is possible to compute the ATE. In order to do so, the PSM relies indeed 

on the propensity score, i.e. the probability for each subject to be treated conditional on a group of 

characteristics that influence the selection into treatment and the outcome. Therefore, such variable 

has the advantage of summarizing the multiple confounders in one single value. 

When performing our analysis, we have chosen to use the following variables as confounders: 



- tfp2008i

analysis; 

- size_classi ; 

- age_classi; ; 

- INNOi, a dummy = 1 if firm i has adopted product, process or market innovation in 

2008; 

- GROUPi, a dummy = 1 if firm i belonged to a group (either domestic or foreign) in 

2008; 

- country_codei  

- sector_codei  

Before performing our analysis, we test that our sample  split between treated and untreated 

unit  is balanced over each confounder; the test confirms that the balancing properties are satisfied . 

We also check that the overlap assumption is valid, testing whether each unit has a positive probability 

of being either treated or untreated (figure 3.13). 

 

Figure 3.13 Testing the overlap assumption 

 

 



We can confidently state that there is no evidence of the overlap assumption being violated, 

as most of the mass of the two estimated densities lies in areas where they overlap. Figure 3.14 

illustrates the PS distribution for the treated and control groups before and after the matching. The 

reduction of the differences between the two distributions signals, again, the good quality of the 

matching experiment. A similar information is given by figure 3.15, where the PS distribution for the 

treated and control groups is represented through box plots. 

 
Figure 3.14 Propensity score distribution for treated and control groups before and after matching 
 

 

 

Figure 3.15 Propensity score box plots for the treated and control groups before and after the matching 

 



 

which 

calculates standard errors conform to Abadie and Imbens (2012)

. Results are shown in table 3.14, while table 3.15 reports the results of our 

post-estimation check to test the good quality of the matching. 

 

Table 3.14 Average treatment effect of GVC participation on employment growth 

PS matching (nearest neighbour 2) performed using the Stata 
. Standard errors in parenthesis. * significant at 10%, ** significant at 5%, *** significant at 

1%. 
 

 

Table 3.15 Standardized differences and variance ratio of confounders before and after the matching 

 

 

Thanks to impact evaluation analysis, not only we can confirm that GVC participation is 

significantly associated with employment growth at the firm level, but we can state that the former 

has a positive impact on the latter, identified by the average treatment effect. We are confident that 

our estimation is correct since the standard differences of the confounders between the treatment and 

control group are much closer to zero after the matching, as well as their variance ratio are closer to 

one . 

 

 

 

 



 

3.5 Concluding remarks 

While several research acknowledges the propagation role played by global value chain during 

the recent trade collapse, fewer investigations have aimed at analysing what happened to firms 

involved in international production networks during the crisis. Those that have dealt with such 

research question have focused mainly on a few performance indicators at the firm level, namely on 

These appear positively 

related to GVC participation, although intermediate firms seem to perform worse than final ones. 

In this work, relying on the EFIGE dataset, 

performance by looking at the variation in employment they have experienced comparing the pre- 

and post-crisis data (2008-2014). During this period, the average number of employees per firm has 

decreased, but the average employment variation rate differs considerably if we compute it 

distinguishing among companies according to their level of engagement into international production 

networks, with exclusively domestic firms having suffered the most.  

In the first part of our empirical analysis, we have investigated the relation between GVC 

participation and positioning and employment variation at the firm level using simple OLS 

regressions. The results exclude any relation between VC positioning and employment growth, while 

the latter appears to be significantly and positively related to engagement into global production 

networks. Nevertheless, only some GVC participation modes seem to matter in terms of employment 

variation, namely single and dual modes, while a three-way involvement in international production 

networks resulted not significant.  

of our empirical investigation we resort to simultaneous quantile regression in order to assess whether 

the relation between GVC participation and employment variation differs according to the degree of 

the latter. We find that GVC participation is always positively and significantly related to employment 

growth, notwithstanding of the quantile we focus on, while the absence of any significance for VC 

positioning is confirmed. Nevertheless, interesting results emerge when taking into account the 

different GVC participation modes. While the two-way engagement in global production networks 

appears to be always significantly and positively associated to employment variation, the single GVC 

participation mode loses its significance for those firms showing the highest employment growth 

rates, which result strongly related to the triple-mode GVC engagement. Therefore, we can conclude 

that, among companies growing more in terms of employment, those fully participating to 

international production networks (i.e. by importing, exporting and producing abroad) show higher 

employment increase than those which do not.  



Finally, in the last part of our empirical analysis, we have resorted to impact evaluation 

techniques. This has allowed us to overcome two issues concerning the first part of our work. First, 

using OLS regressions does not allow any interpretation concerning the causal direction of the 

relation linking our two variables of interest  employment growth rate at the firm level and GVC 

participation. Second, some of the explanatory variables we have 

productivity, size or innovative capacity) might determine also whether a company is involved in an 

international production network. By relying on the propensity score matching method we are able to 

compare units (in our case, firms) similar under all the aspects considered as confounders (e.g. 

productivity, innovativeness), except for GVC participation. By doing so, we can isolate the impact 

 in global production networks on their employment growth, by 

 

The main contribution of our work consists in shedding some light on the relation between 

participation to global production chains and employment growth at the firm level, which is a subject 

that has been quite overlooked in the literature. However, there is large scope for further research, for 

instance by looking at the quality of jobs whose creation has been favoured by GVC participation 

(e.g. directed to skilled vs. unskilled workers; part-time or more stable work contracts), which we 

cannot take into account due to data limitations. 
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Scatterplot showing the relation between the number of employees firms recorded in 2008 (in logs) and the variation in 
employment they experienced between 2008 and 2014. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

Conclusions 

 

The international fragmentation of production processes has truly impacted the global 

and it has certainly opened a new paradigm in the light of which firms and their performance 

can be studied. Undoubtedly, it has been largely acknowledged that internationally active 

enterprises perform better than exclusively domestic ones, but looking at them through the 

lenses of global value chains allow to account for additional elements that can help to better 

understand how companies operate and what impacts on their outcomes, such as the relations 

with other firms, the importance of occupying a leading position along the chain or the 

incentives to innovate deriving from being part of a production networks.  

The main contribution of the first chapter of this work is to provide a systematic review 

GVCs. It has been underlined how several measures have been used to account for the latter, 

with researchers being limited by the lack of good quality micro data, which especially makes 

it hard to perform longitudinal and/or cross-country analysis. Despite such restraints, the 

research produced so far agrees on some key points

international production networks being positively related to their performance. Moreover, 

several studies remark the presence of a performance disparity between final an intermediate 

firms, where the latter are disadvantaged. However, such gap appears to be bridgeable 

 

The first empirical work of this dissertation (chapter 2) we investigate the relation 

survive the Great Recession. We focus on companies located in France, Germany, Italy and 

Spain, whose data are available in the EFIGE database, and we perform two kinds of empirical 

tests. First, we rely on a probit model, whose results show how merely being part of an 

VC positioning, on the other hand, matters a lot, with intermediate firms having a higher risk 

of exiting the market. We have also run a Cox duration model, which confirm our findings 

relatively to intermediate firms having a harder time surviving the crisis. 

 

 



In the third chapter of this dissertation, we investigate the relation between GVC 

quite overlooked in the literature: employment growth at the firm level. We maintain the focus 

on French, German, Italian and Spanish firms and the variation rate in the number of employees 

is measured comparing the size of companies before and after the recent economic crisis. The 

average number of employees per company has decreased between 2008 and 2014, but 

enterprises involved in international production networks show significant higher positive (or 

lower negative) variation rates. In particular, one-way and two-way modes of involvement in 

global production networks appear significantly and positively related to employment growth, 

while the three-way engagement results relevant only among those companies that have 

recorded the highest positive employment variation rates. Such findings have been confirmed 

owth has been 

tested resorting to the impact evaluation analysis techniques, specifically the propensity score 

matching. The latter allows for comparison among firms that are equal under many aspects, 

except fort their engagement in international production networks, which  in building the 

model  is considered as being a treatment . Again, being involved in a global production 

network impacts positively on the employment growth at the firm level, while GVC positioning 

appears not to matter as we find no relevant difference between intermediate and final firms. 

The results of our two empirical works might appear inconsistent with each other. 

However, it is worth reminding that they take into account two different groups of firms. In our 

last investigation (chapter 3) our sample of firms is  by definition  made only by those that 

have survived the crisis. Thus, it captures a relation which is subsequent to the one analysed in 

chapter 2.  

ecession, we can hypothesize that 

acknowledged in the literature), on the other hand it might have represented a feature increasing 

iven the role that international production networks 

have played in the 2008-2009 big trade collapse. Such contrasting aspects of the relation 

the former is not 

significant for the purposes ing within value 

chains, on the contrary, is related to a worse firm performance. Not only intermediate firms 

suffer from a performance gap with respect to the final ones, but they also were the most 

penalized by the organizational changes (such as the inventory adjustments) implemented by 



the latter to face the crisis. These considerations might explain why suppliers had a higher 

chance to exit the market during the years following the Great Recession.  

In chapter 3, however, such selection has already happened. Less productive firms and 

those located in an intermediate position have already exited the market in a higher share with 

respect to the rest, since we evaluate the relation between GVC participation and positioning 

and employment growth taking into account companies that are still active. Among them, being 

involved in an international production network is a feature positively related to growth, with 

no significant difference between the intermediate and the final ones. 

We are aware that our work presents some limitations; for example, we do not have 

information about the characteristics of the workers that have lost their job during the Great 

Recession (chapter 3

the crisis hit or after a few years?), nor we have data about companies that entered the market 

in the same period. Such limits, while leaving scope for further research, are due to the lack of 

information available. We are also willing to deepen the analysis carried out so far by 

distinguishing even more among the various internationalization activities through which firms 

can participate to international production networks, which might represent an interesting way 

to carry on our work.  
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