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1. INTRODUCTION

Over the last twenty years the fragmentation of production processes in
manufacturing industry, which had already started in previous decades,
gathered new momentum, strongly characterised by the international reach
of decentralisation, as documented by a great deal of evidence (e.g. van
Welsum, 2004; Havik and Mcmorrow, 2006; OECD, 2007; Cattaneo et al., 2013).
Thanks to the increasing possibility to separate production stages in time
and space, the production process of almost every good (from computers to
retail trade services) has been progressively disaggregated into a coordina-
ted series of distinct “tasks” (Grossman and Rossi-Hansberg, 2006; Miroudot
and Ragoussis, 2009), located outside the final assembling firm, either in the
home country or abroad, thus originating a new model of the international

*
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division of labour, initiating a growing variety of relationships among firms,
and spurring the development of global value (or supply) chains’.

Global value chains (henceforth, GVCs) “encompass the full range of acti-
vities” carried out in different firms, often located in different countries,
“that are required to bring a good or service from conception through
the different phases of production [...] to delivery to final consumers”
(Cattaneo et al., 2010, pp. 3-4). As they have become a widespread organi-
zation mode of production both in developing and advanced countries, a
large number of economists and social scientists have been dealing with
many different implications of GVCs upsurge. First of all, the impact of
GVCs development on international trade flows has been so massive to
push authoritative economists to point out the need of “a new paradigm
for studying international trade that emphasizes not only the exchange
of complete goods, but also trade in specific tasks” (Grossman and Rossi-
Hansberg, 2006, p. 60; Baldwin and Robert-Nicoud, 2010). Secondly, the
effects of GVCs rise on developing and emerging countries, and specifi-
cally on firms' technological skills (Morrison et al., 2008; Winkler, 2013)
and capability to move up in the international hierarchy of value-added
activities (Humphrey and Schmitz, 2002), productivity, export, econo-
mic growth (Havik and Mcmorrow, 2006; Gereffi and Frederick, 2010)
and workers’ social upgrading (Barrientos et al., 2o11; Planck and Staritz,
2013) have been extensively investigated. A wide strand of the literature
has also focused on large firms’ motivations to externalise stages of pro-
duction through outsourcing and/or offshoring, and take part in GVCs
as large buyers (Antras, 2003 and 2005; Antras and Helpman, 2004 and
2008; Melitz, 2003; Helpman et al., 2004; Greenaway and Kneller, 2007).
Others (Dries and Swinnen, 2004; Hanson et al., 2005) have in particular
emphasized the role played by multinational firms locating input proces-
sing in their foreign affiliates, thereby creating global vertical production
networks.

1 Different terminology has been used by authors in dealing with the phenomenon we
describe. Examples include: new international division of labour (Frébel et al., 198r;
Marin, 2006); disintegration of production (Feenstra, 1998); fragmentation (Arndt
and Kierzkowski, 2001); vertical specialization (Hummels et al., 2001) and interna-
tional technological diffusion (Frantzen, 2000). The evolving model of division of
labour among firms and countries has called into question the appropriateness of
the traditional concept of comparative advantage, possibly to be replaced by the
concept of “vertical comparative advantage” (Beaudreau, 201r1).
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Conversely, specific research on suppliers, which represent the bulk
of firms participating in GVCs is scant (exceptions being, for example,
Kimura, 2002; Innocenti and Labory, 2004; Agostino et al., 2011; Giunta
et al., 2012). Suppliers are those firms (especially small and medium sized
firms) selling intermediate inputs to other producers. In many (both deve-
loped and developing) countries, they account for a high percentage of
total firms (Barba Navaretti et al., 2011) and constitute the backbone of
GVCs. However, although a rather natural conjecture is that functioning
of GVCs and suppliers’ performance and survival are closely intertwined,
the issue has been almost neglected by the literature.

A relevant exception is represented by the Global Value Chain Approach
(henceforth GVCA), a strand of literature initiated by Gereffi (1994), and
subsequently enhanced by Gereffi (1999), Kaplinski (2000), Henderson et
al. (2002) and Humphrey and Schmitz (2002), which has proposed a theo-
retical framework focused on the governance of chains, the coordination
of participants’ activities, the features of relationships among firms inside
the network. In this view, GVCs are meant not merely as the sum of bila-
teral connections among firms but rather as a complex set of relationships
coordinated by key agents and based on some mixed form of hierarchy
and/or cooperation among participants. In particular, the governance of
GVCs is believed to be essential in defining incentives, constraints and
therefore the behaviour and performance of participants in the chain.

This latter remark is the GVCA insight more relevant to this paper. The
working hypothesis of our analysis is that crucial factors to explain sup-
pliers’ productivity are the insertion of suppliers in global (rather than
local) value chains and the type of governance of the GVC which supplier
firms are inserted into. In GVCs with advanced governance relations (the
ones defined “relational” GVCs in section 2), suppliers are able and pro-
bably even required to become directly involved in strategic stages of pro-
duction and therefore to be endowed with adequate technical and rela-
tional capabilities. In “captive” GVCs, the ones with the least advanced
type of governance, several suppliers source the same intermediate good
and the competition among them is fierce, based merely on price. In this
framework, heterogeneity of suppliers (i.e. different productivity perfor-
mances) naturally correspond to different endowments of capabilities
and in turn to diverse models of chains’ governance, where suppliers in
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relational GVCs are expected to be more skilful and show higher producti-
vity than others.

Testing this hypothesis, or otherwise giving an answer to the question
“Does participation in global value chains matter?” is the main purpose
of this paper. To do that, we carry out an econometric investigation by
employing data on a representative sample of 3,904 Italian manufactu-
ring firms, drawn from a unique database spanning the period 1998-2006.
In the absence of direct information on the kind of governance of GVCs
to which the suppliers of our sample belong, we identify the suppliers joi-
ning advanced-governance GVCs as the ones with higher propensity to
export and innovate. These peculiar skills look particularly important
because on one side joining a global (rather than local) value chain requires
organizational capabilities sufficient to establish and maintain long term
relationships with foreign buyers, while on the other the complexity of
relationships involved by the participation in relational GVCs implies ade-
quate technical skills and innovativeness.

Then, after splitting our sample in two subsamples, including respecti-
vely a) exporting and innovating and b) non-exporting and non-innova-
ting firms, we test whether statistically significant differences in Total
Factor Productivity (TFP) and labour productivity (LAPR) arise between
suppliers and final firms in each subsample. Consistent with suggestions
of GVCA, we expect to find evidence showing that the productivity of sup-
pliers is closer to that of final firms in the subsample of innovating and
exporting firms (to which suppliers of relational GVCs belong) than in the
other subset.

The results we obtain are pretty clear and robust. When comparing pro-
ductivity in the subsample of non-innovating and non-exporting, sup-
pliers (supposed to be the ones prevalently belonging to captive chains)
show a statistically significant gap with respect to (non-innovating non-
exporting) final firms. Conversely, in the comparison made for the sub-
sample of exporting and innovating firms, no significant differences
emerge between suppliers (very likely, the ones belonging to relational
chains) and final firms. Our conclusion is therefore that as a consequence
of their participation in GVCs with advanced type of governance, these
latter suppliers benefit from the incentives and seize the opportunities to
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raise their productivity to the extent that the gap between suppliers and
final firms can be eliminated. Notably, the gap is filled not by the acqui-
sition of abilities in itself (comparisons are made between groups of firms
with the same level of ability) but rather by participation in relational
GVCs.

The paper is organised as follows. After this introduction, Section 2 recalls
the recent evolution of Italian industrial suppliers and reviews the most
relevant insights and contributions of GVCA, to highlight why joining,
maintaining participation, and moving up global value chains may be
seen as vital intermediate targets for suppliers in the face of the threats
and opportunities brought about by globalization. Section 3 is devoted to
the empirical investigation: section 3.1 presents data and some basic des-
criptive statistics; section 3.2 illustrates aims, strategy and methods of
estimation, considering both Total Factor Productivity (TFP, section 3.2.1
and 3.2.2) and LAbour PRoductivity (LAPR, section 3.2.3); section 3.3 shows
the results of the empirical investigation by comparing suppliers and final
firms’ productivity. Finally, section 4 collects the main conclusions and
summarizes the central result of the paper: participating in GVCs matters
to the extent that chains give incentives to suppliers in terms of capabili-
ties’ enhancement and skills’ upgrading.

2. ITALIAN INDUSTRIAL SUPPLIERS
IN GLOBAL VALUE CHAINS

The Italian industrial structure has been traditionally characterised by a
fairly small average firm size and a widespread presence of suppliers. The
international fragmentation of production of the last decades has trigge-
red a series of relevant consequences, especially for small and medium
sized suppliers. In the industrial districts of Central and North-Eastern
Italy the globalisation of the intermediate factor markets has caused a
heavy blow for this model of productive organisation. In fact, resort to the
offshoring has been driving the larger firms to quest outside the districts
in search of low supply costs in Central-Eastern Europe, the Balkans, the
Mediterranean basin and Southeast Asia. Even for the South of Italy (the
less developed area of the country), dispersion of production beyond the
country’s borders has brought in its share of worrying consequences, as
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Southern suppliers, usually less efficient, productive and inclined to grow
have proven to be also the least equipped to stand up to the pressure of
low-cost international competition (Giunta and Scalera, 2007; Giunta et al.,
2012).

Trying to cope with the shock of globalisation, Italian industrial suppliers
have changed their behaviour and features. The traditional supplier typo-
logy, prevalent in the period of production decentralisation brought on
by the crisis of the Fordist firm in the 1970s, has in the last decade prac-
tically disappeared?. In order to survive the globalisation of the interme-
diate factor markets or even find in it an opportunity for consolidation
and growth, suppliers have been called to set out along a virtuous path of
evolution in terms of market, functions and characteristics. As described
in detail by the managerial literature (for example Camuffo et al., 2007),
suppliers have tried in the first place to extend their own market, ser-
ving a relatively high number of clients, not only local nor only national.
With its clients they have developed relations on a steady footing, no lon-
ger characterised by relations of technological and economic subordina-
tion, merely carrying out the clients’ orders, but rather by collaboration
and complementarity, taking the form of participation in the decisions
relevant to production and proposing models and solutions to address the
clients’ problems. Often, a supplier firm of this type has in turn become
itself client to a group of other suppliers, normally operating on a smaller
scale and with less advanced characteristics3.

All this has significant repercussions in terms of the functions perfor-
med. The need to extend the range of clients (in particular abroad) implies
arriving at levels of productivity sufficient to cover the fixed costs of
access to foreign markets, while the need to serve buyers whose demand is

2 We refer to the character of captive supplier, greatly dependent on a single monopso-
nist or very few clients, physically close to the final market and admitted to a part
in the value chain thanks to the capacity to reduce costs rather than specialization
and technical knowledge. This kind of supplier has been studied for many countries,
including France (Sallez, 1977), Japan (Aoki, 1988; Kimura, 2002) and Italy (Innocenti
and Labory, 2004). For reconstruction of the role played by traditional suppliers, see
Taymaz and Kilicaslan (2005).

3 Taking the example of the Italian fashion system (textiles, clothing and leather), “a
proportion of suppliers ranging from year to year between 45% and 55%... in turn
makes use of external manufacturers” (Comitato Network Subfornitura, 2008).
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differentiated and increasingly complex in technological terms calls for a
significant step forward in project and design skills. Moreover, active pur-
suit of market outlets implies the appropriate development of functions in
terms of product promotion and positioning, research and defence of pro-
fitable market niches. Finally, it has become important for suppliers to be
able not only to participate in the production network but also to contri-
bute to its governance. The example of the “platform firms” in the textile
industry is illuminating in this connection*.

However, according to an increasing number of studies, only a part of
Italian industrial suppliers have been able to follow the described vir-
tuous path’. One of the main motivations of this paper is to understand
which suppliers have been successful in adapting to the new competitive
context and why. Our conjecture are that suppliers’ individual capabili-
ties matter, but that also the nature of relations with their partners in

4 As is well illustrated in Comitato Network Subfornitura (2008), “In clothing and
the leather/skin value chains four stylised categories of suppliers emerge showing
increasing organisational complexity: stylist outside contractors, advanced out-
side contractors, coordinators and platform firms. The stylist works on a single
stage, usually sewing, with limited investment in a highly competitive market. The
advanced outside contractor completes sewing with industrial services such as cut-
ting, finishing and ironing, quality control and raw material logistics; it may be the
leading stylist workshop making use of other outside contractors for the services.
The coordinator may carry out the cutting and finishing stages directly, but more
often coordinates these activities, managing stylists, suppliers of industrial services
and high value-added services. It also deals with the raw material logistics. It must
have a good knowledge of materials, the manufacture stages and the intermediate
markets. In addition, it also performs marketing activities. Its financial manage-
ment is more complex, as is the firm organisation. The platform firm has an inter-
nal structure for the production of immaterial services: modelling, style and design.
It works equally in the fields of production and marketing. The platform firm shows
considerable organisational and coordination skills since large firms with their own
commercial trademarks delegate to them manufacturing activities and the mana-
gement of a high number of subcontractors [...]. Once the buying office of a large
firm would have had no choice but to coordinate many subcontracting firms directly
to obtain the finished articles for a season’s order. Nowadays the activities of the
buying offices have been simplified and relieved of many tasks thanks to the work
of the platform firms specialised in supply chain management”.

5 Evidence in this direction is offered for example by Amighini and Rabellotti (2003),
MET (2009), Razzolini and Vannoni (2011), Accetturo et al. (2011), Toschi (2012),
Accetturo et al. (2012) and Giunta et al. (2012).
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GVCs are important. More precisely, we believe that the GVCs development
has triggered powerful incentives for Italian (as well as other developed
countries’) suppliers to upgrade their skills in order to fulfil the require-
ments of global buyers. This has happened in particular in chains (or seg-
ments of chains) characterised by more complex relationships among the
participants and a more advanced model of governance.

This interpretation is consistent with the theoretical framework proposed
by the GVCA. In this view, relations among participants to GVCs are sha-
ped by the type of chain governance adopted by lead firms. Three distinct
types of governance (i.e., relational, modular and Captive)6 have been sin-
gled out by Gereffi et al. (2005) and many others (e.g. Gereffi, 1999; Bair
and Gereffi, 2001; Dolan and Humphrey, 2000; Galvin and Morkel, 200r;
Sturgeon, 2002; Humphrey, 2003; Sturgeon and Florida, 2004; Pietrobelli
and Rabellotti, 2007). Relational value chains are characterized by close
relationships between suppliers and lead firms wherein the former become
directly involved in strategic stages of production, such as design and pro-
duct development. In modular value chains, lead firms provide design spe-
cifications to supplier firms that manufacture components, modules and/
or subsystems (Sturgeon and Lester, 2004; Gereffi et al., 2005). Finally, in
captive value chains, several suppliers can source the same intermediate
good and the competition among them is fierce, mainly based on price.

According to GVCA, participation in GVCs can affect the behaviour and
the performance of suppliers in several ways, providing them with a
potentially valuable opportunity to obtain managerial expertise, techni-
cal knowledge, innovation channels, and new markets, thereby enhan-
cing their productivity, efficiency and growth. GVCA scholars (Dolan and
Humphrey, 2000; Bair and Gereffi, 2001; Bazan and Navas-Aleman, 2004;
Giuliani et al., 2005) identify four distinct channels for suppliers’ upgra-
ding and improved performance: (a) product innovation (increasing the
ability of supplier firms to supply higher value added, more sophistica-
ted products); (b) process innovation (increasing the technical efficiency
of the production process); (c) functional upgrading (improving the qua-
lity of supplier’s operations along the GVCs, or moving to higher quality
functions, e.g., from production to design); and (d) inter-chain upgrading

6 In their study of the value chain led by IKEA, Ivarsson and Alstam (2010) add one
more type, the “developmental” governance structure.
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(applying the competence acquired in a particular function so as to move
into a new chain)’.

Value chain governance, incentives to GVCs participants and suppliers’
capabilities are closely connected to each other. The type of value chain
governance is related to the complexity of inter-firm transactions and the
capabilities of suppliers to codify specifications for complex transactions
and to assure that all the requirements needed for such transactions are
satisfied (Gereffi et al., 2005). As a consequence, suppliers with low capa-
bilities usually participate in captive GVCs, gain only thin margins and
are exposed to the risks of being crowded out. Conversely, suppliers with
high capabilities take part in relational GVCs where transactions are com-
plex and cannot be fully specified. Finally, those with intermediate capa-
bilities usually operate in modular GVCs, characterized by codified speci-
fications of standardized modular goods. It follows that the technical and
relational abilities of the individual firm can be important determinants
of supplier performance by themselves and also because they allow sup-
pliers to join the most advanced chains or segment of chains and bene-
fit from the incentives and rewards in terms of efficiency and producti-
vity. In particular, the propensity to penetrate foreign markets, on the one
hand, and the ability to introduce process and product innovations, on the
other, are consistently viewed as the most important determinants of a
firm’s ability to exploit the opportunities offered by participation in GVCs.

3. AN EMPIRICAL INVESTIGATION
ON SUPPLIERS’ PRODUCTIVITY

The aim of this investigation is to evaluate on the empirical ground whe-
ther and how much suppliers’ capabilities and participation in GVCs mat-
ter in determining their productivity performance. To this end, we will
begin by carrying out some descriptive statistical analysis, to highlight the

7 Ponte and Ewert (2011, p. 1647) argue that long-established terms in such literature
such as ‘process, product, functional and inter-sectorial upgrading’ “should be used
only as partial guides to arrive at a more complex and fine-tuned picture of supplier
firms' upgrading”. For example, in the case of South African wine producers, it may
be appropriate to apply upgrading to firms involved in GVCs, even if they thereby
manage to “reach a better deal”, or a better balance between risks and rewards.
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characteristics of the firms under investigation and point out possible dif-
ferences in the propensity to export and innovate among different groups
of suppliers and between suppliers and other firms. Subsequently, the eco-
nometric estimation will be devoted to assess the role of firms’ capabilities
in determining firms’ performance (in terms of both TFP and labour pro-
ductivity), distinguishing between the group of suppliers and final firms
in order to evaluate possible peculiarities. To estimate the effect of par-
ticipation in GVCs, firms will be split in subsets of different capabilities
to test whether taking part in advanced type GVCs (the ones entered by
the most capable suppliers) permits them to fill the productivity gap with
final firms.

3.1. Data and descriptive statistics

Table 1 displays some relevant features of our sample of 3,904 industrial
firms drawn from the 8 (1998-2000), 9" (2001-2003) and 10" (2004-2006)
waves of the Unicredit three-year “Survey on manufacturing firms". In
Table 1, as well as in the rest of the paper, we use the information provi-
ded by each firm on its sales-to-order over total-sales ratio as an indicator
of the supplier firm status. This because selling to order is the most com-
mon channel of sales among suppliers of intermediate goods (Unicredit,
2008),as most of these inputs are customized for specific productive pro-
cesses and client firms. In particular we consider suppliers the firms sel-
ling only to order since: a) this choice permits us to avoid the puzzling pro-
blem of determining a threshold of the sales-to-order over total-sales ratio
to distinguish suppliers from other firms, and b) the number of firms sel-
ling to both accounts for only about 20% of the overall sample.

8 Since 1982 the Italian financial Unicredit Group (formerly Capitalia and Mediocredito
Centrale) has conducted three-year surveys on Italian industrial firms with at least
11 employees, concerning a large number of variables relative to firm size, finance,
investments, innovation, internationalization and other issues. The sample contains
about 12% (in terms of both turnover and employment) of the total population of
firms with 11 or more employees. The stratification variables are size, industry and
geographical location. The shares of each stratum are determined by the Neyman
allocation method. Each surveyed firm is asked to provide a 1o-year time series for
a selected number of balance sheet variables and, more importantly, the values of a
large number of organizational, structural and performance variables for the cur-
rent year and, in some cases, for the previous year or two. For further information
on the Unicredit Survey sample and sampling method, see Unicredit (2008).
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Table 1. (Panel A) - Firms distribution for level of abilities,
industry and size

ABILITIES = o ABILITIES =1 ABILITIES = 2 ABILITIES = 3 TOTAL
1998-06 2004-06 1998-06 2004-06 1998-06 2004-06 1998-06 2004-06 1998-06 2004-06

Traditional 30.48% 29.22% 29.33% 27.60% 26.99% 28.65% 13.20% 14.44% 100%  100%
Scale intensive  31.68% 30.84% 29.12% 27.74% 26.95% 28.24% 12.25% 13.18% 100%  100%
Specialized 20.89% 19.90% 29.35% 29.98% 27.47% 26.11% 22.20% 24.01% 100%  100%

Science based 20.52% 17.06% 32.79% 33.69% 26.01% 26.35% 20.68% 22.89% 100%  100%

Total 27.61% 26.47% 29.44% 28.58% 27.07% 27.78% 15.87% 17.17% 100% I100%
1I—49 33.83% 31.57% 30.33% 29.93% 25.46% 26.96% 10.37% 11.53% 100%  100%
50—149 19.62% 17.50% 29.96% 28.21% 29.50% 29.94% 20.84% 24.25% 100%  100%
150—250 14.62% 14.53% 28.55% 24.08% 30.19% 28.63% 26.64% 32.75% 100%  100%
>250 15.00% 14.94% 22.20% 20.74% 29.23% 28.09% 33.57% 36.23% 100% 100%
Total 27.61% 26.47% 29.44% 28.58% 27.07% 27.78% 15.87% 17.17% 100% I100%

Table 1. (Panel B) - Suppliers to total number of firms for level
of abilities, industry and size

ABILITIES = o ABILITIES =1 ABILITIES = 2 ABILITIES =3 TOTAL
1998-06 2004-06 1998-06 2004-06 1998-06 2004-06 1998-06 2004-06 1998-06 2004-06

Traditional 69.37% 73.15% 67.69% 70.36% 65.72% 67.87% 62.38% 64.15% 66.71% 69.57%
Scale intensive  68.62% 69.38% 70.31% 71.38% 61.69% 63.33% 65.71% 66.44% 66.50% 67.84%
Specialized 78.36% 80.19% 73.97% 74.89% 70.25% 70.92% 69.85% 70.93% 72.24% 73.96%

Science based  70.87% 72.15% 70.94% 71.15% 68.94% 71.31% 65.63% 63.21% 69.14% 69.55%

Total 71.15% 73.72% 70.09% 71.90% 66.36% 67.890% 65.99% 67.05% 68.72% 70.44%
II—49 33.83% 31.57% 30.33% 29.93% 25.46% 26.96% 10.37% 11.53% 100%  100%
50—149 19.62% 17.50% 29.96% 28.21% 29.50% 29.94% 20.84% 24.25% 100%  100%
150—250 14.62% 14.53% 28.55% 24.08% 30.19% 28.63% 26.64% 32.75% 100%  100%
>250 15.00% 14.94% 22.20% 20.74% 29.23% 28.09% 33.57% 36.23% 100%  100%
Total 71.15% 73.72% 70.09% 71.90% 66.36% 67.80% 65.99% 67.05% 68.72% 70.44%

ABILITIES=3 means that the firm is an exporter (i.e. the share of its exports in total sales exceeds 15%, which
is the sample median) and has achieved both product and process innovations. ABILITIES=2 means that the
firm is either an exporter that has carried out only one kind of innovation or a non-exporter that has car-
ried out both kinds of innovation. ABILITIES=r if the firm is an exporter but has not achieved innovations
or, alternatively, one kind of innovation but is not an exporter. ABILITIES=o takes place when the firm is
neither an exporter nor has achieved any kind of innovation. The ability to innovate is stated by firms res-
ponses “yes” or “no” to the questions: “Have you made a product (process) innovation during the last three
years?” in the Unicredit questionnaire. The total number of firms is split into suppliers (selling to order to
other firms) and final firms (selling only to the market). Firms selling to both are omitted.
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In accordance with other recent surveys (Altomonte and Aquilante, 2012),
the data presented in Table 1 show that in Italy the relative weight of sup-
plier firms is high. Indeed, the last two columns of Panel B show that,
on average, suppliers account for about 70% of the total number of indus-
trial producers, with only relatively small differences among industries?
and over time. The share of suppliers is about 4 percentage points above
the average in “specialized sectors™®, but very close to the mean value
in “science based industries” and “traditional industries” (particularly in
2006). As expected, these differences are somewhat larger across different
size groups, with the share of suppliers being higher among SMEs than
among large firms. Suppliers account for 71-72% of the firms in the smal-
lest size class (11-49 employees) but for still well over 50% of those with
over 250 employees.

The first four pairs of columns of Panel A of Table 1 report the distribu-
tion of all firms across the four different values of abilities, overall and by
industry group and size class. The four ABILITIES categories (o-3) repre-
sent different levels of capability, as explained in the note to the Table.
The figures in the first column for each of the four ABILITIES classes
represent the averages over the entire 1998-2006 period, while those in the
second column represent the corresponding averages for 2004-2006. The
entries in Panel B of Table 1 represent the percentages of supplier firms in
each such category.

From Panel A it can be seen that a relatively large share (almost 75%) of
producers export and/or innovate (the sum of the percentages of firms in
ABILITIES categories 1-3) and about 45% both export and innovate and/or
make both product and process innovations (the sum of the ABILITIES cate-
gories 2 and 3). These percentages vary considerably, however, over indus-
tries and firm size. Firms in traditional and scale-intensive industries
have somewhat higher shares of firms in ABILITIES=0, while firms in

9 For conciseness of presentation, in Table 1 we classify industries into the four groups
of the Pavitt taxonomy, i.e., traditional, scale intensive, specialized, and science-
based. In the econometric investigation of Sections 3.3 and 3.4, we make use of a
more detailed industry classification.

10 Not surprisingly, an especially high share of suppliers occurs in industries typically
characterized by producer-driven chains, i.e., machinery and mechanical appara-
tus, electric appliances and electronics.
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specialized and science based sectors have larger shares in ABILITIES=3.
The distribution of firms across these ability classes varies more sharply
by size of firm group; around 1/3 of the smallest firms are neither expor-
ters nor innovators (ABILITIES=o0), whereas among large firms (more than
250 employees) that share was less than 10% in 2004-2006. Conversely,
the share of large firms in the highest ability category ABILITIES=3 was
almost 42% in 2004-2006 and averaged over 37% over the 1998-2006 period.
Trends over time are noticeable from comparisons between the entries
for the whole 1998-2006 period and that for 2004-2006 only. For each size
class and industry group, the entries for highest ability (ABILITIES=3)
group are larger for 2004-2006 than for the 1998-2006 average. While the
increases in the shares of firms in the ABILITIES=3 category are larger for
firms with 50 or more employees than for those in the 11-49 size class, even
for these latter there was an upward trend.

Finally, Panel B shows that the percentage of suppliers in all firms is
some 6% higher among non-exporters and non-innovators (ABILITIES=0)
than in the groups of higher ability producers (ABILITIES categories 2 or
3). Note also that this difference is greater among firms in traditional,
specialized and science based industries. With regard to size, the data
show that suppliers are relatively more numerous (constituting about
75% of the total) among non-exporting and non-innovating SMEs (up to
250 employees), while in the group of firms with over 250 employees that
same share is below 60%. While this evidence seems to point out a rela-
tive disadvantage of suppliers in terms of abilities, especially with res-
pect to the ability to export and innovate, note that of the smallest firms
(11-49 employees) with ABILITIES=3 more than 2/3 of all firms are sup-
plier firms.

3.2. Firms’ capabilities, participation in GVCs and
firms’ productivity

3.2.1. Estimating TFP

To measure TFP at the level of the single firm, the literature proposes
a variety of methodologies (index numbers, data envelopment analysis,
parametric and semi-parametric methods), based on various assumptions

REVUE D'ECONOMIE INDUSTRIELLE = N° 144 = 4E TRIMESTRE 2013 97



THE PRODUCTIVITY OF ITALIAN INDUSTRIAL SUPPLIERS (1998-2006)

and various estimation strategies, each inevitably showing both strong
and weak points". In this investigation we choose to adopt a parametric
approach that assumes a Cobb-Douglas production function for the indivi-
dual firm with four factors of production. In the linearized version with
logarithmic transformation, our function of production is:

G = a+ Pk, + Bl + By + Bsy, + v, te, (1)

where g, represents the natural logarithm of output, k, I, r and s respec-
tively the physical capital inputs, labour, raw materials and services (in
logs)* and the error term consists of a factor determining productivity,
specific for each firm (v, ), known to the firm itself and unknown to the
econometrician, plus an idiosyncratic part unknown to either (e,). We esti-
mate the coefficients of (1) separately for each of nine industrial macro-
sectors, obtained by aggregation of the 2-digit ATECO 1991 classification
industries™. A measure of TFP is then obtained as follows:

11 For a review, see for example Van Biesebroeck (2003) and Van Beveren (2007).

12 Given the lack of data on the prices charged by the individual firms, the model
variables — which originally represented the total revenues (dependent variable)
and the costs of the capital input, raw materials and services (explanatory variables)
in Euro — have been deflated making use of (annual) deflators of the industrial sec-
tor the firms belong to (base year 1995; source: EU Klems, 2008). The labour variable,
i.e. the number of employees, is obviously not affected by this adjustment. We also
attempted to include human capital among the regressors by exploiting the data
on the educational level of the employees, distinguishing between graduates, those
with school leaving certificate, and those who left school at the earliest school-lea-
ving age. However, since this information is available only for the last years of the
three surveys (i.e. 2000, 2003 and 2006), and many firms omitted the answer, the
number of observations proves to be too small to be used.

13 The macro-sectors are: 1) food products and beverages + tobacco and tobacco manu-
factures; 2) textile and clothing + leather and leather manufactures; 3) paper pulp,
paper and articles of paper and paperboard + printing and publishing; 4) coal and
coke, petroleum and petroleum products, treatment of nuclear fuel + chemicals, che-
mical products and synthetic and artificial fibres + rubber and plastics products;
5) non-metallic mineral manufactures + metalworking + manufactures of metals,
excluding machinery and equipment; 6) machinery and mechanical apparatus;
7) office and computing machinery + electrical machinery + TV and communication
equipment + precision, medical and optical instruments; 8) motor vehicles, engines
and trailers + other transport equipment; 9) wood and products of wood and cork,
excluding furniture + furniture and parts thereof + recycling + other manufactures.
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TFP, =q, —(Bk, + Al + Br, + s, (2)
it it kit 1%it rlit sVt

In estimating the parameters of the production function (1), the pro-
blems of endogeneity and non-random selection have to be recko-
ned with. Regarding the problem of endogeneity (or simultaneity), it
is likely that each firm may be aware of factors (v,) contributing to
determining its productionbut unknown to the econometrician, as sug-
gested by the specification of the error term in equation (1). In the pro-
fit maximising process, this information affects the firm'’s choice regar-
ding the quantity of other inputs present in the production function.
As a consequence, the hypothesis of exogeneity of regressors is no lon-
ger valid, thus distorting the results obtained with the adoption of a
simple OLS estimator.

The problem of non-random selection (or attrition) arises when using
balanced data panels, as attention is limited to firms that have always
been active in the considered time span, whereas those that have started
or terminated activity in the same period are excluded. By so doing, it is
disregarded that, as Van Beveren (2007) sums it up, “several theoretical
models (e.g. Jovanovic 1982; Hopenhayn 1992) predict that the growth and
exit of firms is motivated to a large extent by productivity differences at
the firm level”.

In our case, the problem of non-random selection is to some extent
reduced by the use of an unbalanced panel. Moreover, to tackle the pro-
blem of simultaneity illustrated above, use is made of the estimator pro-
posed by Blundell and Bond (1998), applied by the authors themselves to
estimate production functions (Blundell and Bond, 2000)™. This estima-
tor, also known as the System-GMM (SYS-GMM), is based on a GMM proce-
dure which makes use, on the one hand, of lagged explanatory variables
as instruments for the model in first differences (under the assumption
of white noise errors, like the GMM-difference of Arellano and Bond,

14 Olley and Pakes (1996) and Levinsohn and Petrin (2003) propose a semi-parametric
approach to solve the problem of simultaneity. Olley and Pakes (1996), moreover,
introduce an explicit correction for the selection problem, considering the likeli-
hood of survival for each firm. Some extensions of their model have recently been
introduced (for example, De Loecker, 2007).
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1991), and, on the other hand, of lagged first differences (of the regres-
sors) as instruments for the model in levels. These additional conditions
of orthogonality “remain informative even for persistent series, and
(the system estimator) has been shown to perform well in simulations”
(Bond et al., 2001, p. 4), enhancing efficiency in estimation.

3.2.2. Comparing suppliers” and final firms" TFP

Once obtained the TFP estimates with application of the procedure descri-
bed above, they are used to carry out a series of comparisons between grou-
pings of firms singled out consistently with the purposes of our work™.
More precisely, for each industry or group of industries, we carry out the
following comparisons: 1) within the subset of low-capabilities firms, we
compare average TFP of final firms versus suppliers; 2) within the subset
of high-capabilities firms, we compare average TFP of final firms versus
suppliers; 3) within the suppliers’ subset, we compare average TFP of high-
capabilities and low-capabilities firms; 4) within the final firms’ subset, we
compare average TFP of high-capabilities and low-capabilities firms. The
notion of high- or low-capabilities is connected to the value of the index
ABILITIES defined above. More precisely, the high-capabilities subsample
is constituted by firms with ABILITIES=2 and ABILITIES=3; conversely,
the low-capabilities subsample includes firms with ABILITIES=o. The sta-
tistical significance of the differences between the average values of TFP
is then tested. We repeat three times this procedure by alternatively using
the standard one-step SYS-GMM estimation, the Windmeijer (2005) two-
step procedure for finite samples and a reduced sample with small and
medium-sized firms (not more than 250 employees) only. The results are
summarized in Table 2.

3.2.3. Comparing suppliers” and final firms’ labour
productivity

The procedure followed in Section 3.2.2 is then replicated to compare sup-
pliers” and final firms’ labour productivity. In this case, the calculation
of individual productivity is straightforward. Afterward, comparisons of
the average labour productivity of different groups are made. Exactly like

15 A similar approach is adopted for example by Gebreeyesus (2008).
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in the previous section, suppliers and final firms are firstly compared to
each other with distinct comparisons for the two groups of high capabili-
ties (ABILITIES=2 and ABILITIES=3) and low capabilities (ABILITIES=0)
firms and nine different industries (or sets of industries). Secondly, consi-
dering separately suppliers and final firms, and the usual nine different
industries (or sets of industries), the average labour productivity of expor-
ters and innovators (firms with ABILITIES=2 and ABILITIES=3) is compa-
red to that of non-exporters and non-innovators (ABILITIES=o0) and sta-
tistical significance of differences is tested. The results are reported in
Table 3.

3.3. Results

The coefficients shown in Table 2 are the differences in average TFP
between two subsets of firms for g different sectors or groups of sectors.

In particular, in columns 1, 5 and ¢ the subsample of non-exporting and
non-innovating firms is considered and firms are split into the groups of
final firms (group 1) and suppliers (group 2). Coefficients yield therefore
an estimated measure of the difference between the TFP of final firms
and suppliers. In 25 cases out of 27, TFP of final firms comes out to be
higher than TFP of suppliers (coefficients have positive signs); positive dif-
ferences are statistically significant 21 times at a level of significance less
than 5%, and 24 times at a level of significance less than 10%. Negative dif-
ferences (2 cases out of 27) are never significant.
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This outcome looks like an overwhelming evidence of a TFP advantage
for final firms with respect to suppliers in the subset of non-exporting
and non-innovating firms. Notably, the size of the gap is not uniform
across industries and firms’ size. The industries showing the most remar-
kable differences are the ones of: “paper”, “metal working”, “food” and
especially “motor vehicles and transport equipment”. Also, in “paper”
and “metalworking” industries a more significant disadvantage for small
and medium sized suppliers versus final firms of similar size is recorded.
Summarizing, when considering suppliers without skills in exporting and
innovating, (i.e. suppliers probably joining local value chains or GVCs with
less advanced governance and low-quality relationships among its mem-
bers), data confirm the traditional productivity gap of suppliers with res-
pect to final firms with the same level of capabilities.

The figures in columns 2, 6 and 10 of Table 2 represent the estimated TFP dif-
ferences between final firms and suppliers when only the subset of expor-
ting and innovating firms is considered. With respect to the previous com-
parisons, results are now clearly different. First of all, in 24 cases out of
27 the value of coefficients diminishes, while in 2 of the remaining cases
coefficients are insignificant. The reduction amounts to more than 50% in
14 cases and more than 35% in 21 cases. Although the coefficients are still
positive in most cases (22 out of 27), statistical significance at 5% or less is
detected only in 6 cases (in 10 cases at 10% or less of significance); conversely,
a negative significant gap (i.e. suppliers’ TFP turns out to be significantly
higher than final firms’ TFP) emerges for SMEs in the industry of “motor
vehicles and transport equipment”, the sector for which the sharpest dis-
similarity occurs when moving from the low-capabilities to the high-capa-
bilities subsample. While, for the entire sample of high capabilities’ firms,
final firms remain more productive than suppliers in two sectors (“paper”
and “petroleum, chemicals and plastics”), when considering the high capa-
bilities’ SMEs only, a modest but statistically significant (at 5% level) gap in
favour of final firms is recorded just for mechanical and electronic sectors.

Clearly, the picture derived for the subset of exporting and innovating
firms results to be dramatically changed in comparison with the conclu-
sions drawn above for the low-capabilities firms. The most capable sup-
pliers, i.e. the ones who are more likely to take part in relational GVCs
and thus are required to have export abilities (as buyers are “global” and
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so often located abroad) and adequate propensity to innovate (because of
more advanced modes of governance), in most cases perform as well as
final firms and do not suffer any longer from TFP gaps.

This result is to some extent corroborated by the subsequent comparisons. In
columns 3, 4, 7, 8, 11 and 12 of Table 2, the subsamples of suppliers and final
firms only are alternatively considered to test the impact of higher capabi-
lities on each subsample of firms. Again, within each subsample, firms are
split into two groups (exporting and innovating versus non-exporting and
non-innovating) and the difference in average TFP is calculated and statis-
tically tested against the null hypothesis of zero difference. The expected
result of a positive impact of greater skills on TFP is verified in 21 cases out
of 54 (statistical significance at least at 10% level). In 15 cases the improve-
ment in TFP concerns suppliers, while only in 6 cases regards final firms.
In addition, in the subsample of final firms, in 10 cases the group with grea-
ter capabilities surprisingly shows significantly lower (rather than higher)
TFP, while in the subsample of suppliers the same outcome takes place only
twice (never when only small and medium sized suppliers are considered).

The latter evidence seems to indicate that export and innovation capabilities
are for suppliers more important (than for final firms) to get higher levels of
TFP. This finding, together with the previous one, describes a picture where
skill and capability upgrading are especially crucial for suppliers aiming at
increasing their productivity and filling the TFP gap with respect to final
firms. In this vein, belonging to an advanced relational GVC may be vital
for suppliers as the incentives and opportunities given by the global chain
can stimulate and support the upgrading effort of the firm. This result, even
if not invariant to the specificities connected to industry and size, appears
quite neatly and seems to be sufficiently robust, even when changing the
dependent variable, i.e. turning from TFP to labour productivity™.

Table 3 replicates the results displayed in Table 2 with reference to the
dependent variable LAPR (labour productivity).

16 A similar result is obtained by Accetturo et al. (2011), who show that firms’ strategies
based on enhancement of innovation and export abilities are more beneficial for
suppliers while strategies hinging on deepening human capital are more profitable
for final firms.
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Again, for each sector or macro-sector, productivity differences between
two groups of firms (final firms versus suppliers in columns 1, 2, 5
and 6; high capabilities versus low capabilities firms in columns 3, 4, 7
and 8) are reported for different subsamples (only low capabilities, i.e.
with ABILITIES=o, in columns 1 and 5; only high capabilities, i.e. with
ABILITIES=2 or 3, in columns 2 and 6; only suppliers in columns 3 and 7;
only final firms in columns 4 and 8). The figures refer to differences of
natural logarithms of original variables in order to make them comparable
with results of Table 2. Data concern either the whole sample (columns 1, 2,
3 and 4) or SMEs only (columns 5, 6, 7 and 8).

Like in the case of TFP, when moving from low capabilities to high capabili-
ties firms (i.e. when comparing coefficients of columns 1 and 5 respectively
with columns 2 and 6), we find that observed average differences between
final firms and suppliers clearly shrink (although less strongly than in
Table 2) in at least 2/3 of cases. The only relevant exception is that of the
“computing and communication machinery” industry, for which produc-
tivity differences between final firms and suppliers appear to be more
important in the subsample of exporters and innovators' than for others.
The reduction in the value of coefficients amounts to more than 50% in
g cases out of 18, and more than 30% in 11 cases. Although in columns 2 and
6 (high capabilities’ subsample) the coefficients representing productivity
differences between final firms and suppliers are still positive in most
cases (16 out of 18), statistical significance at 5% or less is detected only
in 4 cases (in 5 cases at 10% or less of significance); conversely, a negative
significant gap (i.e. suppliers’ LAPR comes out to be significantly higher
than final firms' LAPR) emerges for SMEs in the industry of “motor vehi-
cles and transport equipment”, exactly like for TFP in Table 2. While, for
the entire sample of high capabilities’ firms, final firms remain more pro-
ductive than suppliers in the sectors of “textile and leather”, “metal wor-
king” and “computing and communication machinery”, just this latter
industry keeps on showing a statistically significant gap in favour of final
firms when only (high-capabilities) SMEs are considered.

17 This happens also for “metalworking” and “paper and printing” sectors but in these
cases the productivity differences are significant (barely significant for “paper and
printing”) only for large firms (compare coefficients in columns 2 and 6).
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The remaining columns of Table 3 are devoted to comparisons between
high-capabilities and low-capabilities firms within the subsets of suppliers
and final firms, for both the whole sample and the SMEs subsample. Here
the evidence is even clearer than in Table 2: being capable yields a much
greater return in terms of labour productivity for suppliers than for final
firms (compare coefficients of columns 3 and 7 respectively with columns 4
and 8). The average gain in productivity connected to upgrading from
“non-exporter and non-innovator” to “exporter and innovator” status is
around 61% for suppliers (57% for supplier SMEs) and 43% for final firms
(38% for final SMEs)®. Moreover, the increase in LAPR is always strongly
statistically significant™ for suppliers, while for final firms upgrading has
a statistically significant (5% level) impact on labour productivity only in
8 cases out of 18, while in 2 cases (“textile and leather”) the observed effect
of upgrading is even negative.

4. CONCLUDING REMARKS

This paper partially fills a gap in the literature which has so far devoted
relatively little attention to suppliers (firms selling to other firms, usually
to order), even if these have long constituted the backbone of industrial
systems, in both developed and emerging countries, and more recently
the basis of the development of worldwide value chains. Unlike the tra-
ditional belief for which suppliers are relatively less productive than
final firms, our results show a strong heterogeneity in suppliers’ TFP and
Labour Productivity, which prove to be both highly variable within the
suppliers’ set and closely connected to individual capabilities and partici-
pation in advanced-governance GVCs. More precisely, the evidence points
out that suppliers with low export and innovation skills, usually joining
captive GVCs, show a pretty large productivity gap vis-a-vis final firms,
wider for TFP and SMEs. Conversely, suppliers with high capabilities, pro-
bably joining advanced-governance relational GVCs, show TFP and LAPR
levels on average not lower than final firms. Finally, the effect of export

18 These values are calculated as exp(d, ,pp ) » where d, ,,, is the simple average across
industries of coefficients in columns 3, 4, 7 and 8.

19 The t statistic exceeds the value 3 in 17 cases out of 18, and is about 2.7 in the remai-
ning case.
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and innovation abilities comes out to be more relevant for suppliers than
others, highlighting how important is upgrading for suppliers involved in
GVCs.

Thus we conclude that GVCs and particularly relational GVCs do matter
in determining suppliers’ performance, because the participation in glo-
bal chains imposes constraints and offers incentives, so forcing suppliers
to develop their capabilities, gain efficiency and close the productivity gap
with final firms.
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