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subcontractor’s ability to innovate in process anutuct. In order to measure the “full”
impact of subcontracting relationships on innovatiwe make the distinction between
process and product innovations, taking into actdhair possible interaction. The
empirical test is based on 93 small firms operaimfpure subcontracting industries”
meaning that their turnover is carried out minim80P6 in this field (Sessi, 2006).
Using a bivariate probit model, we have made sé\ataances. Firstly, in line with
previous empirical studies, we give evidence that@ss and product innovations are
not independent choices. Secondly, the test cosfirthe positive impact of
collaborative outsourcing agreement on the subaoturs probability to innovate
whatever the type of innovation. Finally, the résuhow that process and product
innovations are reinforced by different inter-orgational practices and tools as well as
distinct absorptive capabilities. This suggestsartgmt implications for subcontractors’
competitive position.
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1. Introduction

The new context of knowledge-based economy has riamoimplications for companies
operating in “pure subcontracting industrie¢Amesse and Cohendet, 2001, Amessal.
2001, Smith and Tranfield, 2005, Lehtinen, 1999nhang, 1993). Due to new outsourcing
practices that no longer involve exclusively thdeexal boundary functions of the firm,
subcontracting relationships have changed. Sulexions are not required to simply produce
what they are asked to. Often, they are urged nerg¢e the technological knowledge which
fuels new product and process development. Sireedhly 90’s, a growing body of research
has endeavoured to depict this new “collaborativis@urcing mode” based on interdependent
and long-term relationships (Cohendet and Lleref@52 Baudry 2004, Takeishi 2002;
Amesseet al. 2001; Amesse and Cohendet 2001; Nonaka and TakeE&; Langlois and
Foss 1996; Foss 1993). Quite surprisingly, theeevary few empirical studies which provide
direct information on innovation and technologynster capabilities of subcontractors
associated with this new mode (Takeishi 2002; @yal. 1998; Amesset al. 2001, Baudry
2003). In this paper, we would like to assess tatvéxtent “talented suppliers” (Smith and
Transfield 2005; Lamming 1993) that are placeddtaborative relationships might be more
innovative or at least more actively involved imavation than traditional subcontractors.

Besides, we know very little about the type of awation (process and/or product)
although it may be a key aspect for a better utaledsng of firms’ competitive position
(Weiss, 2003). With that in mind, what is the “trg®tential of collaborative outsourcing and
its consequences for subcontractors: process itinogzor product innovations, or both? This
study takes into consideration the possible interac between product and process
innovations. In this way, it differs from a greatmber of studies that focus only on product
innovation or sometimes on process innovation.

The objective of the paper is to assess the fupaich of the type of subcontracting
relationships on the ability of a subcontractomt@ovate in process and product. To do so, we
first specify two types of subcontractors accordingthe nature of their subcontracting
agreements, their inter-organizational practiced #@ols, and their absorptive capacities
(Cohen and Levinthal 1990). Secondly, we measuige ithpact according to the type of
subcontractors’ innovation (process and/or prodlgke many studies, we define innovation
in a comprehensive way (OECD/Eurostat 1997, Sni®42. There will be innovation when
the firm considers that it has made an improveroeiat development on a product or process
in the last three years.

The empirical analysis is based on data colleatech fSubcontracting firms in May 2007
with a specially designed questionnaire. All firmvere operating in “pure subcontracting
industries”. In these industries, firms are by maguasi-firmsinsofar they are more or less
dependent on other firms. Pure subcontracting tniégsare also made up of a large number
of small independent companies operating in trawldi or low-tech activities (Sessi 2007). If
the application of data from these particular indas reduces the number of observations,
the advantage is that firms are relatively homogaseThe study was conducted in a region
of the French Alps, the “Sillon Alpin”, which isefbiggest industrial subcontracting region in
France.

Estimating a bivariate probit model we have madesis# advances. Firstly, in line with
previous empirical studies, results show that mscand product innovations are not
independent of each other. Secondly, the test mosfithe positive impact of collaborative
outsourcing agreement on the subcontractor’'s pibtyato innovate whatever the type of

2 Pure subcontracting industries are considered tmoadich 80% of the turnover derives from subcaating
activity (Sessi 2006). These industries are nandeted according to a sectoral base (nature dirthEoutput)
but to a destination base (volume of the colleetetility).



innovation. Finally, we give evidence that prodacid process innovations are associated
with differentiated inter-organizational practiced tools and distinctive absorptive
capabilities.

The paper is organized as follows: Section 2 ptsstre theoretical foundations of the
research; Section 3 sets out the empirical proeedmd describes the dataset; Section 4
discusses the empirical results. In Section 5 weeloole with some theoretical implications
and primary conclusions for policy makers.

2. Innovation in subcontracting firms

To provide a better understanding of the innovasigavity of subcontracting firms on two
main aspects, we start to discuss two theoretigaést of subcontracting relationships
(traditional subcontracting versus collaborativesourcing) and their potential impact on
subcontractors’ innovation (2.1). Then, we preciee “true” impact of subcontracting
relationships by differentiating product and pracé@snovations, taking into consideration
their possible interaction (2.2).

2.1. Subcontracting relationships and innovation

A close examination of the transactional and thevkadge-based perspectives allows us to
differentiate two types of subcontracting relatiops (2.2.1) and indicate how they can be
linked to a subcontractor’s innovative activiti@s(2).

2.2.1. Subcontracting considered as a mere contract

In transaction cost theory (Williamson 1975 19899)9 subcontracting is merely a practice
driven by reducing costs. This interpretation doed mean that there is no room for
knowledge creation or innovation but as these m®eE® are a by-product of the division of
labour (Williamson 1999; Cohendet and Llerena 2088pcontractors are left with little
incentive to make the effort to innovate.

According to Baudry (2003), two types dfédditional” subcontractors can be determined
from this view: subcontractors of economy and suabrectors of specialization, which differ
mainly in their degree of dependence and the usicgytlevel of their relationship. However,
both types share the same objective of produciragfig@nd services under the guidance of
large firms that have a detailed knowledge of dmetions. Traditional subcontractors
produce peripheral products that do not involvecdjgeassets. This makes it more cost
effective for a contractor to outsource if marketantives can be maintained and bureaucratic
distortion avoided (Williamson 1991). The challenfye the contractor is to avoid any
situation of dependence for capacity. Subcontrgctelationships are therefore based on
arm’s length contracts which are uncertain by reatamd dependent on the subcontractor's
performance. Furthermore, the degree of interdepael is generally low because the
activities in question are peripheral. In this wlgnsaction cost theory is useful to describe
non innovative or less innovative subcontractingng. As suggested by Cohendet and
Llerena (2005), ih terms of technology transfer, what is at stakéhis zone (of quasi-market
relations) is the exchange of artefacts, rathemtlanovative ideas or new tacit knowletige
(Op. Cit., 182-183). In most cases, subcontracéwesrarely in charge of product design,
which is too specific or risky to be subcontractalthough their advice is sometimes called
upon. Thus, if we consider the nature of this Hfiten relationship, subcontractors have no
incentive to innovate in process or product. Nénaddss, subcontractors might be able to
improve their processes because of passive |leaefiags.



2.1.2. Subcontracting considered as a process

From the knowledge-based approach, subcontract@sseen as partners or suppliers
(collaborative outsourcing) characterized by a nel& in knowledge creation. Subcontracting
relations are derived from the needs of contradimraccess the complementary knowledge
required to make their own skills valuable. Thisrgpective emphasizes the dynamic
efficiency of capability building rather than th&atsc efficiency of individual transactions.
Subcontracting relations no longer involve the exdeboundary functions of the contractor.
Subcontractors are considered tdénted suppliefs(Smith and Transfield 2005; Lamming
1993) that produce components or systems that taseegic for the contractor. They
contribute to build the knowledge base of the @witrs and benefit from their accumulated
absorptive capabilities (Cohendet and Llerena 208bice the subcontractor’s resources are
essential, the innovation is also derived fromititernal organization of the firm (Nelson and
Winter 1982; Teece 1996). Here, competence haweialature and they are contained in
routines that ay extend outside the firm to embrace parth€rseceet al. 1997). The key
point here is that the learning process is intcaldy social and collective. It occurs not only
through imitation, but also because of joint cdnitions to the understanding of complex
problems which are based on relational long termtregsts and coordinative routines for an
efficient circulation of creative ideas and knowgedTeece (1996) has shown that these kinds
of external links are major determinants of innawat “Compared to arm’s length market
contracts, such an arrangement is more structuradolves constant interaction between
participants, more open information channels, geeatrust and reliance and puts less
emphasis on pri¢gOp. cit, p. 207).

At this stage, three main arguments should berredafor the present discussion. The first,
which differs drastically from both interpretationsoncernsthe type of contractual
agreementwhich in the case of collaborative outsourcingas a matter of dependence but of
co-specialization (Teece 1996). Contractual mechanisms have to gigraincentives
necessary for innovation. Thethe length of the contragmiddle/long term) andts explicit
character becomes a guarantee if compared to a short-teren, agpetitive order, which
characterizes traditional subcontracting contra€tee subcontractor will be encouraged to
innovate in order to reap future benefits over teme especially benefit from the renewal of
the contract to enjoy the fruit of the quasi-rent.

The second argument relates to the weakness afotfiteactual dimension to qualify the
full potential of subcontracting relationships. Thknowledge-based approach to
subcontracting is comparable to a process ratlagr dahcontract, and depends both on the type
of agreement and the quality of interaction betwelea contractor and subcontractor.
Learning is not an automatic process. In ordeiitfts be accumulated and coordinated, it is
necessary to build routines as well as incentiveeses and information sharing rules. From
this perspective, characterization must inclunter-organizational practices and tools and
absorptive capabilitiesf firms(Cohen and Levinthal 1990).

Two types of practices and tools can be considasedeterminants of thanhovation
learning process(Lundvall 1988), insofar as they guarantee thtegmation of activities and
flow of knowledge between subcontractors and cetidra. The first are practices dedicated
to the coordination of quality, such as insurangahty procedures, just-in-time or lean
supply (Baudry 2003). Since the outcome of the argk is difficult to predict, these
practices are defined as necessary to make sure thigduct or process will meet quality
requirements. Although this sometimes involves tieed for modernization, training and
human resources, they also facilitate the reneWabotracts and promote the subcontractor’s
technological potential. Therefore, they do notyoalm at reducing costs or improving



efficiency. In the case of the network-firm, Baud(§995) shows that the closest
subcontractors are characterized by coordinatiochar@sms thatare no longer reduced to
price mechanisms but require practices and tocdd thveal the ability of a subcontractor to
deliver goods in due quality and time and to inrteVdp. 106). Studying the case of the lean
supply model, Lamming (1993) suggests that thesge practices and tools foster the ability
of the subcontractor to innovate.

Logistical integration tools, such as Electronictddnterchange (EDI) or Enterprise
Resource Planning software (ERP), have becomeegitatesources in the development of
new forms of subcontracting that include the sliaand diffusion of knowledge, especially
in a network firm (Baudry 2003; Raymond and BIi@97). According to Information System
literature, EDI and ERP are interdependent teclyiedo EDI implementation helps the
sharing of data and applications (such as ERP) gmgers in different organizations
(lacovou Charalambost al. 1995). According to Zhu (2002), EDI is often conthd over
propriety value-added networks and controlled bg @rge firm. An IT application such as
EDI crosses organizational boundaries, linking vidlial value chains to create a virtual or
meta-value chain. The presence of an EDI can lerprdted as the signal of a network
organization in which a “hub” firm decentralizestiaities to subcontracting firms (Baudry
1993; Raymond and Blili 1993). Andersen (1999) shomat the use of EDI depends on the
subcontracting type. On the basis of 445 subcaimtrsdn the Danish industry, he gives
evidence that development-oriented subcontraciarbdth product and process) are more
likely to use EDI than other types of subcontragimon innovating firms).

In its claim for a re-thinking of subcontractingpetknowledge-based literature considers the
subcontractors’ absorptive capacity as a key factosuccessful partnership. The absorptive
capacity of firms, defined by their ability to albks@utside knowledge, reflects the cumulative
nature of knowledge which is largely a function mfor related knowledge (Cohen and
Levinthal 1990). At its lowest level, this prior dwledge includes basic abilities or shared
language, but also refers to an awareness of tis¢ ieent technological advances in a given
field. In the case of collaborative outsourcingsupplier's absorptive capacity is seen as a
pre-requisite to building the knowledge base otdstractors. But, as suggested by Cohendet
and Llerena (2005),it‘is also important for the firm to enhance abdore capacities of the
suppliers themselve$p.182). This poses that a contractor does nbt assist in the areas of
cost reduction, quality, factory layout and invegtananagement but also in increasing
technological competence and research. In contBrate and Moger (1999) argue that an
excessively close relationship between supplier aodtractor may limit a supplier's
absorptive capacity, leading to a failure to absandl benefit from external sources that
should lead to innovation. Though “talented”, sugmsl can find themselves in a vicious circle
situation where technological opportunities are sedis Therefore, it is important to
concentrate on theway communication between the firm and its exteemlironmerit is
organized (Cohen and Levinthal 1990, p. 544). is plerspective, the use of external links to
extend a firm’s base has been frequently relateshitcessful innovation. This is particularly
important for smaller firms,Wwhich have to compensate for small internal resesiioy being
good at interacting with the outside wdrl(Fagerberg 2005, p. 11). Empirical studies show
that the use of external knowledge sources aloitBput investing in internal factors, do not
lead to better innovation. Some empirical studiggysst that some firm’s characteristics, like
being a subcontractor or a small firm, affect tharses of innovation. For instance, focusing
on innovative activities in 143 small non-R&D-parfung firms in Italy, Sterlacchini (1999)
shows significant differences in internal technatafjsources of knowledge between firms
working mainly as subcontractors and other firmg@®ntractors are smaller and spend less
on design, engineering and trial production thdreofirms. Veugelers and Cassiman (1999)
use data from the Eurostat Community Innovationv&ur(CIS) in Belgium to study the



decision of innovative firms to produce technolaigelf (make) and/or to source technology
externally (buy). They give evidence that smalinrare less likely to combine both internal
and external technological sources of knowledge theger companies in the sample. In the
same vein, drawing upon a large-scale survey ofldimas in Northern Britain, Freel and
Harrison (2006) show that innovation is, primardyprocess built upon internal resources that
can moderate the requirement to engage in extecoalperations. In the case of
manufacturing firms, novel innovativeness in bothoduct and process (relative to
incremental innovation) is significantly associateith the employment of technicians and
with R&D expenditure (up to a point).

Another way to estimate the absorptive capacitiesubcontractors is to consider the
firm’s strategic positioning as a determinant efability to learn (Fiol and Lyles 1985). Many
authors state that strategy influences learningséftging limits on the decision making
process. Most of the empirical studies on subcotitg emphasize that cost-driven
objectives prevail in all types of subcontractingrements and tend to blur all other
objectives. In their qualitative study about sulicacting in the aeronautical industry in
Quebec, Amesset al. (2001) show that subcontractors perceive all agess as a result of
the main contractor’'s cost-driven strategy, althoube latter is looking for technology
transfer. They also observe thtlte absorptive capacity of a subcontractor is obsel only
in terms of control and maintenance of the techgwpldransferred for most of the
agreements”(Op. Cit, p. 566). Their results are similar to 4boof Dyeret al. (1988) who
show that partnering does not differ significarftym arm’s length contracts because a cost-
driven objective prevails. In her study of 18 Fsmmisubcontractors from 1988 to 1990 and
1995 to 1996, Lehtinen (1999) provides new evideAdthough she observes an increase of
stable, commitment-based supplier-customer relsiis, partnerships involving integrated
R&D processes or mutual sharing strategic visiorsséll very few. The study by Smith and
Tranfield (2005) in the UK aerospace industry pded further findings: new subcontracting
practices based on lean supply give the opportioisubcontractors to have a new status and
role. They can use their expertise and experienceffer a broader range of services. But,
their ability for innovation is less apparent asyawo subcontractors out of ten are engaged
in innovation.

To sum up, the few studies that deal with knowledggation and innovation through
subcontracting relationships tend to confirm thaheav type of subcontractor does exist.
Theoretically, these “suppliers” differ from tradial subcontractors because of the structure
of the contractual agreement, the nature of thesogptive capabilities and the inter-
organizational devices by which they are commitiedhe contractor. However, empirical
results concerning the supplier’s ability to innevare still ambiguous. Some studies give
evidence of the impact of certain practices andstom innovation, while others are more
pessimistic, concluding that the so-called “taldrdappliers” are an ideal image rather than a
reality (Amesseet al. 2001). In this perspective, we try to understananid to what extent
these suppliers are more talented when develogngpnocesses as well as new products.

2.3. The ability to innovate in process and product

To assess the ability of subcontractors to innowaenow focus on the type of innovation:
process and product. Innovation can be classifigd basic purpose (innovation in
products/services or production process) and degfreevelty (new to the firm and/or new to
the industry) (Freel and Harisson 2006; OECD 199i7).our study we do not try to
differentiate subcontractors by the intensity afamation since this is mainly incremental in
traditional and low-tech industries under studyofbugiet al. 1991, Sessi 2007). Then, it is
not essential for an innovation to be a true ngvdtir the industry as long as the



corresponding product, service or process is detlaew (or improved) by the subcontractor.
We feel it more important to focus on product amdcpss innovations and their potential
interaction.

The clear-cut distinction between product and mscennovations has important
implications for a better understanding of the dateants of innovation and for firms’
competitive position (Weiss 2003). Some empiridaldes show that product and process
innovations are closely interlinked in many firmst lare driven by different industry and/or
firm level variables (Vaona and Pianta, 2008, Roari 2002) or different organizational
capabilities (Ettlieet al. 1984, Damampour and Gopalakrishnan 2001). UsiagtEPI-CIS2
database, Vaona and Pianta (2008) provide evidéateroduct and process innovations are
present together in many firms: 31% are both prbdad process innovators. In the case of
small firms, they show that process innovatids reinforced by strategies for production
flexibility while product innovatiofiis explained by patenting. In their comparativedgtof
small manufacturing firms in Germany and the Uniédgdom, Whiteet al. (1988) note that
process innovatiohtends to be pursued independently of product iatiof when the
motive is likely to reduce costs. In contrast, @sx innovation tends to be more related to
product innovation insofar as the level or intgngif the latter is high or requires similar
technical expertise (this is often the case withdpcts involving microelectronics).

Other empirical studies test if one type of innamaimay drive the other type or if they may
complement each other. Here, the objective is sesssthe impact of process and product
innovations on firms’ competitive position sinceniay differ at company level. From the
Milgrom et Roberts’ (1990) complementarity hypoike#they and Schmutzler (1995) built
a two period model to test the complementaritigsvbéen product and process innovations.
They show that the returns to implement a producovation are higher when the firm also
implements a process innovation in the short ruheyT also demonstrate that these
complementarities between product and process atioms (short-run decisions) lead to
complementarities between the firm’s long term chsi of flexibility and research
capabilitied. Other researchers assert a positive impact ofystoinnovation on process
innovation and vice versa. kraft (1990) estimatesnaultaneous equation model using data
from 56 German firms operating in metal-productusiy. The results show that product
innovation has a significant impact on process wation but no evidence for the reverse can
be found. In contrast, Martinez-Ros (2000) demass that product and process innovations
are complement after controlling for the presentermbserved firm effects as managerial
ability, experience, or other factors that remainstant along the period 1990-1993.

Despite the fact that these empirical studies ui$ereiht methodologies, they show that
product and process innovations may not be indegenchoices and the possibility of an
interaction between the two types of innovations mat be rejected priori. Besides, product
and process innovations are driven by differentofac In the case of subcontracting firms,
the pattern of interaction between product and gsscinnovations is still unclear. The
literature about subcontracting relationships i$ @ conceptual (Takeishi 2002). One
important question that remains is the “true” patnof collaborative outsourcing and its
consequences for small manufacturers: process atioo or product innovations, or both ?

® measured as the share of firms introducing a pi@ovation from 1994 to 1996

* measured as the share of firms introducing a midnovation from 1994 to 1996

® measured by the use of Computer Numerically Ctiattanachine tools and/or the use of computerbots
in production

® measured as any change in products over the tars peeceding the survey

" The firm makes long-term decisions in terms ofdoii flexibility, product research process flexiiland
process research.



3. Method

In this section, we present the data (3.1), theigoap procedure (3.2) and the variables used
in this study (3.3).

3.1. Data

The empirical analysis is based on data colleatenh firms in May 2007 using a specially
designed questionnaftewhich was e-mailed to companies with more thaeni@ployees
operating in “pure subcontracting industries” ($@€96). In these industries, all firms are by
naturequasi-firmsinsofar as they are in a state of dependence (prdess favourable) with
regard to their contractors, particularly with rsj#o equipment and car manufacturers who
constitute the main customer sector. In the sartipdeaverage volume of subcontracting
activity collected by firms reaches 88%. Anothemoaon characteristic of the firms under
study concerns their size. Pure subcontractorarergtly small (micro) independent firms.
The sector-based data established on a natiorlal lsg&essi (2007) reveal that a majority of
them (59,8 %) have less than 10 employees. Is@sthe case in our sample of regional firms
in which more than one subcontractor out of twa micro firm.

The data was collected from firms situated in ti&&l6n Alpin” region of the French
Alps. This is the biggest industrial subcontractiegion in France, employing 25% of the
people working in the metal cutting and formingteec75% of the country’s mechanical and
bar turning industries are concentrated in thisasttuated for the most part in “Technic
Valley”. In the sample, the great majority of subtactors (80,6%) belongs to the metal
cutting and forming sectdrin contrast, the other pure subcontracting iniestdo not use
metal but plastic and rubber (See Table Al in agpgnAs Sessi (2007), we distinguish the
activities of subcontracting according to the materused by firms because the evolutions of
production and employment are dissimilar, with statice growing since the beginning of the
decade in favour of the plastic (Sessi 2007).

Senior managers were asked to provide informatlmyuawhat type of subcontracting
agreements they had, paying particular attentionthé® one with the most important
contractor. We obtained details about their degoéedependence, their role in the
subcontracting relationship and the level of uraety they face. Another part of the
guestionnaire was devoted to obtaining informatibout their ability to innovate in product
and process, their organizational competenciesy gtetegic priorities and the different
sources of technical knowledge they use to supipotvative activities. We collected 93
exploitable questionnairgs and the final data is representative of subcetitr@ firms
situated in the “Sillon Alpin” for the 3 sectorsdathe 2 size classes (See Tables Al and A2 in
Appendix).

8 The accuracy of the questionnaire was first testedng preliminary interviews with firms’ manageris.
enabled to clarify the questions, to detect possibtabulary ambiguities and to identify the resgobiases that
could arise from inappropriate question formulation

° Metal cutting and forming sector (Bar Turning, Maaical, Forge, Samping, Cuting) also represermditst
group of subcontracting activities at the natiotalel (1/5 of the total volume of subcontractingiaty
collected by firms) (Sessi 2006).

19 The sampling ratio appears to be somewhat smaltah be explained by the strategic nature of the
information collected and the culture of secrecycltis dominant in subcontracting activities.



3.2. Empirical procedure

Subcontracting firms innovate because it is prbfagor them to do so (expected returns
exceed associated costs). Expected profits of movatori must be higher with innovation
(1) than without innovationr(;), ie:

yi= @) - @) >0 (1)

A latent regression can be specified as:
Yiza+B'c Xc+PoXot+ B's Xs + P soXso+ B co Xcot & (2)

Where: X represents the types of the subcontracting agmsmeX, captures the
organizational practices and tools stated in theeasntracting firm, X captures its strategic
orientation, Xo characterises the sources of knowledge used fwosuimnovative activities,
Xco represents the control variables and the error term which is assumed to be normally
distributed.

Unfortunately, the subcontractors’ profits with anidhout innovation can not be observed.
We only observe whether it innovates or not. Theeoled counterpart to yfs y, which
takes a value of 0 (no innovation) or 1 (innova}joroted as follows:

1if and only ify ;> 0
yi= (3
0 otherwise

Table 1 indicates that 16 subcontractors (17%)ifyusdr the title of highly innovating
firms as they have made innovations in both productspancesses in the three years prior to
the survey. However, estimating the probabilitynimovate using a probit model is restrictive
as this supposes that the two processes are indlperAs we have already shown this
hypothesis is not adapted because previous enlpstigdies show that product and process
innovations can be linked. It is therefore morerappate to estimate a system of equations
rather than separate estimations for each typenaivation.

Table 1. Product and process innovations of subachars

INOPROC
INOPROD 0 1
0 26 29
1 22 16

For the two types of innovation, process and prgdespectively notepandk, we have:

P(yj=1) =@ (B'jXj + &)

P(yik=1) =@ (B'kXik + €ik) (4)
Wherep is a vector of coefficien; denotes the vector of explanatory variables, grahd

eik the error terms which follow a bivariate normaltdisution with zero mean, unit variances
andp is the correlation coefficient of the error terridge used a bivariate analysis to test the



correlation between the types of innovation. Thet teas carried out with a simple t test on
the p coefficient. Ifp is statistically different from zero, the two inradion processes are not
independent and cannot be estimated separatelyndiistg this system of equations requires
maximum likelihood techniques.

Before presenting the econometric results, we fiesscribe the variables used in the
regressions (see Table 4).

3.3. Measures
3.3.1 Dependent variables

Following the Oslo Manual and the Community InnamatSurvey, we privilege the “subject”
approach of innovation (Archibugi and Pianta 199®&)e information is collected at the firm-
level. Process innovation is examined as a binagsure (INOPROC) of whether or not new
or modified production processes were introducethen3 years prior to the survey. Product
innovation is measured by a binary variable (INOBROf whether or not new or modified
products were introduced in the 3 years prior eodhrvey.

3.3.2 Independent variables

The covariatesised in the regression correspond to four seriesmpébles. The first series
records the types of subcontracting contractuateagents (traditional subcontracting versus
collaborative outsourcing). The second series de=tithe organizational practices and tools
that guarantee the integration of activities aoavfof knowledge between subcontractors and
contractors. The third and fourth series repreetibsorptive capabilities of subcontractors
according to their strategic objectives and thecsiof knowledge they use to support their
innovative activities.

Types of subcontracting agreemeritke type of contractual agreement is recordeah filree
dimensions derived from studying the literaturee(section 2): the role played by the
subcontractor in the relationship, the degree gleddence from its main contractor and the
level of uncertainty. The operationalization ofgbelimensions has been accomplished with
seven “core variables” that have been applied bedod are defined in Table 2 below.

Table 2. Definition of the variables used in thestér analysis

Variables Définition

REAL =1 if the subcontractor manufactures prodocty (0= otherwise)

CONCEPT =1 if the subcontractor participates (gvartially) in the development of the products /
processes (O=otherwise)

NDO = Total number of contractors

VOLP = Part of the collected subcontracting acggifiibm the main contractor / total volume of

production of the subcontractor
CONTRACT =1 if the contract is written (= O othése)
DUREE1 = 1 if the duration of the agreement is @ssqual to 1 year (= O otherwise)
RENEG = 1 if the agreement is systematically sutaaito renegotiation (= 0 otherwise)

A principal component analysfs(PCA) was conducted on these seven binary vasable
To test if our variables were suitable for a PCAlgsis, we calculated measures of sampling
adequacy (MSA) for each variable (Hairal. 1998). All the variables were good candidates
for a PCA (MSA values>0.5). In addition, KMO andrBett’s test of sphericity met common
standards (KMO = 0.55 and p < 0.001). The PCA uamey three factors giving a good

1 All the results of the cluster analysis are av®égrom the author on request.
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summary of the theoretical dimensions (accountorgs9.8% of the total variance). A non-

hierarchical cluster analysis (SUBC) was then edrout on the factor scores. To determine
the final number of clusters, we used three usdtria: (i) the statistical accuracy of the

classification measured by the ratio of within dedween cluster variances (Fisher’s test), (ii)
the number of firms per cluster, and (iii) the emmc significance of the clusters identified.

According to the criteria, the version with two sfers of subcontracting firms was

preferred”. To interpret these two clusters, we calculatedrttean of each indicator in each

cluster (Table 3). The variable DUREEL could notused to describe the profile of clusters
as there was no significant effect. The two clisstérsubcontractors are defined as follows:

In Cluster 1, 41 subcontractors (44,1%) manufagoelucts only and do not have a free
hand in product or process development. They anedependent on their contractors (due to
the small number of contractors, and the authaitthe main one). The presence of arm’s
length contracts, which are continually in the baly conforms to traditional subcontracting
based on the authority of customers.

In Cluster 2, 52 subcontractors (55,9%) participate product/process conception.
Subcontractors are linked to a larger number oftractors and the weight of the main
contractor is weaker than in Cluster 1, althoughsitstill 22% of the total volume of
production. Contracts are established (written) ksd risky than traditional subcontractors
(not systematically renegotiated), which refle@ktionships based on trust and reciprocity.
This type of agreement corresponds more to col&har outsourcing based on incentive
schemes as well as routines for the coordinatidinofledge and learning process.

The two dummy variables (C1 for traditional subcaating and C2 for collaborative
outsourcing) used in the econometric analysis,ltrésum this classification procedure. They
represent the two types of subcontracting agreesmbetween subcontractors and their
contractors.

Table 3. Interpretation of the two subcontractiggeaments

NDO VOLP CONTRAT CONCEPT REAL RENEG
C1: Traditional Mean 28,00 37,88 ,02 12 95 71
subcontracting N 21 21 a1 a1 a1 a1
C2: Colla_lborative Mean 86,9( 22,3% 31 37 ,6E ,54
outsoureing N 52 52 52 52 52 52
Total Mean 60,94 29,1¢ ,18 ,2€ 78 ,61

Organizational practices and tool# section 2, we have shown that organizationatices
and tools can reveal how much integration therbetsveen subcontractors and contractors
using two series of variables. The first is relatedthe existence of a shared information
system through the use of the EDI network and/oP Eplications. The second series of
variables aims at identifying the presence of prastdedicated to the coordination of quality
in new forms of subcontracting (Baudry 2003): FORAes the value 1 if there are formal
agreements between subcontractors and their stgppliecontractors (0O otherwise), QUALI
equals 1 if subcontractors have adopted organizatiqractices centred on quality
management (such as certification; Total Productid@ntenance or Value analysis) (O
otherwise); LPJAT equals 1 if subcontractors hawplémented a “just-in-time” logistical
organization (0 otherwise).

12 For all comparisons of variances, Fisher’s testgaificant at the 0.000 level and indicates adyoo
differentiation of the subcontracting firms.
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Sources of knowledgédike many authors, we consider the sources ofwkedge used by
subcontractors to support their innovative actgtio be suitable proxies to measure their
absorptive capabilities. This strategy seems paaity convenient for small firms since
traditional R&D measures are not sufficient (Stectani 1999, De Jong and Marsili, 2006).
In our study most subcontractors are not involveR&D themselves, and for this reason, our
survey collected information on alternative measufeour variables were used to make it
possible to distinguish external sources from mdeones. The external sources are defined
as follows: PREST stands for firms that collabonatth external providers to acquire new
knowledge (private firms specialized or not in R&Dd innovation, technical centres, public
research centres, associations). ACTIFS identffress that buy specific assets to innovate
such as patents, licences or machines. As fart@al sources are concerned, we distinguish
firms that rely on their own R&D or engineering deggments (BERD) from those that recruit
new workers or train staff to support their innavatactivities (RH).

Strategy variables To complete the specification of the absorptivapabilities of
subcontractors, we have included additional vaesipélated to their strategic objectives. The
guestionnaire proposed a menu of classical stegeginong which the respondents had to
choose. This provides the following explanatoryialsles DEVINOV (development of R&D

or innovation), RATION (cost-reduction), REDUCDEPeduction of dependence from
contractors), DIVER (market diversification).

Control variables Two control variables have also been introdudkd:size of the firm is
measured by EFF1 (less than 10 employees) and Efeéif2 10 or more employees). As far
as industrial affiliation of subcontractors is cented, we have undertaken some regrouping
inside the SI&® four digit level, in order to acknowledge the twain activities of the metal
cutting and forming sector in the “Sillon Alpin”"abturning (DEC) and mechanical (MECA).
The other subcontracting activities are noted aB2AP

13 Standard Industrial Classification
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Table 4. Definition of variables

Dependent variables Definition

INOPROC =1 if the firm has achieved a process awpment or development in the last three
years (= 0 otherwise)
INOPROD =1 if the firm has achieved a product ioy@ment or development in the last three

years (=0 otherwise)

Independent variables Definition

Subcontracting agreements (Ref. C1= 1 if the type of subcontracting agreentemtesponds to traditional

subcontracting)

Cc2 =1 if the type of subcontracting agreementesponds to collaborative outsourcing
(= 0 otherwise)

Organizational practicesand tools

QUALI =1 if the firm has adopted organizational gfiees centred on quality management
such as certification, total productive maintenawedue analysis (= 0 otherwise)

LPJAT =1 if the firm has adopted a “just-in-timegistical organization (= 0 otherwise)

EDI =1 if the firm has adopted an Electronic Diizerchange (EDI) system (= 0
otherwise)

ERP =1 if the firm has adopted an Enterprise RessuPlanning (ERP) software (= 0
otherwise)

EDI_ERP =1 if the firm has adopted an EDI systewham ERP planning software (=0
otherwise)

Strategy variables

DEVINOV =1 if the firm aims at developing R&D amrniovation (= O otherwise)

RATION =1 if the firm aims at reducing costs (otherwise)

RATION_DEV =1 if the firm aims at developing R&D @movation and aims at reducing costs (=0
otherwise)

REDUCDEP =1 if the firm aims at reducing the degmnce from its contractors (= 0 otherwise)

DIVER =1 if the firm aims at selling on new markét 0 otherwise)

Sour ces of knowledgeto support innovative activities

BERD =1 if the firm resorts to its research or protibn engineering departments to
innovate (= O otherwise)

PREST =1 if the firm turns to external provideysrtnovate (= 0 otherwise)

ACTIFS =1 if the firm buys specific assets to ikate (such as patents, licences, machines)
(= 0 otherwise)

RH =1 if the firm recruits new competences ontsahe staff to innovate (= 0
otherwise)

Control variables

Firm size (ref. EFF2= 1 if the firm has 10 employee more)

EFF1 =1 if the firm has less than 10 employeeB8 ¢therwise)

Industrial sector (ref. MECA= 1 if the firm operatim the mechanical industry)

DEC =1 if the firm operates in the bar turningustty (= O otherwise)

APE2 = 1 if the firm operates in other pure subraxting industries (= 0 otherwise)
4. Results

We estimated the system of equations defined idEgith a bivariate probit model. As far

as the robustness of the model is concerned, we theeWhite’s procedure (1982) to deal
with any potential heteroscedasticity problems. parcentage of correct predictions (60,2%)
suggests that the model has a good explanatory rposrapared to the “naive prediction

ratio” of 25%*,

4 Four probability scores can be compuRggt probability of no innovationP,,= probability to innovate in
product only;P;= probability to innovate in proced3;,= probability to innovate in process and product.
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Table 5. Results of the bivariate probit model.

INOPROC-INOPROD

INOPROC (y) INOPROD (y) Marginal effects

Variables (x) B Op B Op yi=l; Y=l yi=l;  Ywx=0;
Yi=0 Yik=1 yi=0 ;=0

Constant -2.28%* 0.95 -0.60 0.78
C2 0.90** 0.91 0.69** 0.30 0.17 0.18** 0.07 -0.42%+*
QUALI 0.90** 0.40 -0.40 0.37 0.29**  0.04 -0.20 -0.14
LPJAT 0.05 0.37 0.39 0.32 -0.03 0.05 0.08 -0.10
EDI -0.29 0.42 0.03 0.41 -0.08 -0.02 0.03 0.07
ERP 1.95%** 0.61 -0.71 0.55 0.50*** 0.09 -0.33%*  -0.26***
EDI_ERP -2.56*** 0.94 2.44%* 0.82 -0.47%* -0.04 0.70**  -0.18**
RATION -0.46 0.67 -0.47 0.53 -0.03 -0.14 -0.03 0.21
DEVINOV -2.31%** 0.78 0.11 0.58 -0.54** -0.18 0.22 0.50
RATION_DEV 2.67** 0.89 -0.50 0.69 0.48*  0.18 -0.35%**  -0.31***
REDUCDEP  -0.82* 0.45 -0.45 0.37 -0.20 -0.10** -0.06 0.37*
DIVER -0.90 0.61 -0.25 0.38 -0.16 -0.24*  0.15 0.25***
BERD 2.66%+* 0.38 0.17 0.42 0.34**  0.37** -0.31"* -0.40%*
PREST 1.08** 0.44 0.16 0.37 0.20 0.19* -0.13 -0.26%**
ACTIFS 0.72 0.50 0.72 0.52 -0.02 0.30** -0.02 -0.25%+*
RH 0.46 0.33 0.77* 0.33 0.05 0.13* 0.14 -0.32%+*
EFF1 1.52%** 0.43 -0.42 0.33 0.44*=* 0.10* -0.26*%**  -0.28**
DEC 1.02%* 0.38 0.26 0.40 0.20 0.18* -0.08 -0.30*+*
APE2 1.63*** 0.39 0.46 0.39 0.27** 0.31** -0.13 -0.44%+*
P -0.94* (0.38)
Number of 93
observations
Log-likelihood - 80.6
Wald test ofp 6.01*
Rate of good 60,2%
predictions

Estimated coefficients are rounded to the secowihdd number. Robust standard errors [using hetedsstic-
consistent errors from White’s procedure] are reggbin italics.
Estimated coefficients are statically differentfr@ at 10% (*), at 5% (**), at 1% (***)

The first important result concerns the statisticed between the two innovation choices.
As we can see in Table 5, the correlation coefficRhois significantly different from zero,
suggesting that process and product innovationsnateindependent choices. Thus, the
estimation of two separate models would lead tosa bf efficiency and possibly misleading
results (Rouvinen 2001).

Clearly, product and process innovation are aftebiedifferent factors. This is conforms
to the results obtained by previous empirical gsdhat make a clear distinction between the
two types of innovation. We note that process amdyct innovations only have the type of
subcontracting agreement in common. As predicted thy literature, the type of
subcontracting agreement explains the ability allsmanufacturer has to innovate. Suppliers
(C2) are more likely to innovate than traditionalbsontractors (C1, subcontractors of
economy or specialization). The results show that ¢ollaborative outsourcing agreement
(established, not systematically renegotiated, lom lbasis of a more equal relationship)
favours subcontractor’s ability to innovate both pmoduct and process. The fact that
arrangements are long-term contracts plus thetfi@attsuppliers are invited to play an active
role in design introduce new critical componentsustt and reciprocity) favourable to
innovation.
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As suggested by the knowledge-based perspectieenétture of the contract is not
sufficient to assess the full role of subcontragtialationships on innovation patterns. Other
factors are likely to impact the ability to innogatike the presence of organizational practices
and tools and the absorptive capacities of subaotuirs. It is interesting to observe the
positive impact of these variables on innovatiohe Tikelihood to innovate is higher if
subcontractors have adopted organizational practicentred on quality management
(QUALI) and logistical tools (ERP and EDI_ERP). $hestablishes the importance of the
“quality” of integration between contractor and sabtractor as argued by the literature on
new forms of subcontracting. However, only a snmalinber of variables have a positive
effect, meaning that innovation capabilities aré mecessarily sparked by all new practices.
This result matches the conclusions found in reseabout new practices in subcontracting
(including lean practices) which pinpoint their \Wesmpact on transfer technology and
subcontractors’ innovation capabilities. Furthereyoand more interestingly, process and
product innovations are not affected by the sargarozational practices or IT tools.

Process innovation is helped by the presence ofitgrasiented practices and ERP
software while the use of both EDI and ERP (crossable) diminishes the likelihood to
innovate in process. In contrast, product innovatepends on the sole combination of both
EDI and ERP technologies, and is not affected kslityuoriented practices. If we consider
the complementarity between ICT, we note that #oe 6f sharing an information system with
a hub firm has a positive effect on product innmratand an opposite effect on process
innovation. This result is in line with the recatdvelopments relative to the new forms of
subcontracting (in particular network forms). Theegence of such a logistic integration,
comparable to an irreversible organizational inmestt, consist in the implementation of a
common language between principals and subcontsadfi¢hat is at stake here is the mutual
exchange of complementary forms of knowledge (Cdaeand Llerena 2005) between firms
for the co-conception of new products (Baudry 20@8) opposition, process innovation is
associated with ERP and organizational practicedeced on quality management mainly
aiming at cost reduction. These devices do not e@wnthe technological potential of the
subcontractor.

As far as the impact of strategic variables is eoned, the formulation of a clear
objective oriented towards the development of R&Dnoovation (DEVINOV) decreases the
probability to innovate in process. Besides, precesiovation is not explained by cost-
cutting strategic objectives (RATION), as this ahie doesn’'t have a significant effect. As
expected, process innovation is explained by asceffect that measures the pursuit of cost-
driven and innovation objectives. This result is in line wighevious studies showing that
“even when the main contractor is concerned by t@olgy transfer, cost-driven actions blur
the technological objectives of any type of subeating agreemefit(Amesseet al. 2001, p.
568). Quite surprisingly, strategic objectives otesl towards the development of R&D and
innovation are not positively associated with prdinnovation. We expected to find a
positive impact of DEVINOV on product innovationuB the effect of this variable is not
significant. A candidate explanation for this réssilthat product innovation is a never ending
improvement process rather than an asserted stratdg&D or new product development.
As noted by Pavitt (1984), and contrary to largend, “Competitive succespf small
specialized suppliersjepends to a considerable degree on firm-speckilts sreflected in
continuous improvements in product design and indpct reliability’ (p. 359). This
explanation is reinforced if we consider the sosirad knowledge which support the
innovative activities of subcontractors. The rolefiom-specific skills is captured by the
significant and positive effects of the variable FHE (internal R&D and engineering
activities) on process innovation and the varig®k¢ (recruitment of new competence and
staff training) on product innovation. Though diffat, the internal sources play a significant
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role on both types of innovation. The significanklbetween process innovation and BERD
is well-explained by the fact that small subcortmes in metal manufacturing produce a
relatively high proportion of their own processheology (Pavitt 1984). Process innovation
is also driven by external sources of knowledgeuph the turning to external providers. This
result supports the absorption capacity hypothd€lshen and Levinthal 1990). By
opposition, product innovators solely rely on thaain contractor as a source of innovation.
Following Bruce and Moger (1999), the relationshgtween supplier and contractor seems
too close. This leads to the perverse effect aficed) the subcontractor’s absorptive capacity
and a failure to absorb and benefit from externatses of innovation.

We note two clear-cut innovation paths for all “kiedge-based” variables. Process
innovation is reinforced by the ability of a subtractor to combine different objectives with
different knowledge sources, and is based on irdtion systems circumscribed to a dyadic
relationship. Product innovation, on the other hameleds a network information system
(EDI) controlled by the contractor (proprietary t®m) and is not reinforced by external
sources of knowledge.

Considering the control variables, some results rgemeMicro-firms (less than 10
employees) are more likely to innovate in procdsntsmall and medium sized firms.
Consistent with the results of taxonomies of inrimeasmall firms, sectoral variables are
never related to product innovation only. Firms rapag in metal manufacturing sectors
belong to the cluster of “suppliers of intermedigi@ods” (Archibughiand al. 1991), or
“supplier-dominated firms” (De Jong and MarsiliGB) which are mainly small process-
oriented firms. The typology of De Jong and Mal&006) is particularly interesting since it
is based on firm level data and does not neglectarfirms (from 1 to 9 employees) as it is
usually the case in other empirical studies. Frbm typology, we observe that micro-firms
are also over-represented among supplier-dominfatad. Moreover, the fact that process
innovation is significantly associated with APERGKber and plastic products) matches well to
the behaviour of “science-based” firms. These fiimsovate both in process and product,
with a prevalence of process over product.

5. Conclusion

Innovation is seen as a crucial factor for the isahand competitive strength of small firms.
This paper shows that a small subcontractor’'stghlii innovate is a complex phenomenon
driven by multiple influences, including the typkesmbcontracting agreements, the nature of
inter-organizational practices and tools, and theafity” of the subcontractor’'s absorptive
capabilities. In contrast to the majority of stuigmat focus either on product or process
innovation, the results indicate that the inte@cthetween the types of innovation themselves
is also complex since they are not independentceloiThe clear-cut distinction between
product and process innovations in subcontractietptionships leads to important
conclusions.

Firstly, this study has revealed the impact oftipee of subcontracting agreement on the
subcontractor’s ability to innovate. Being a su@pl{collaborative outsourcing agreement)
rather than a traditional subcontractor (subcotitrgof economy or specialization) increases
the likelihood of innovation in both process anddarct. This supports the claim that
subcontracting relationships are not only a meatpre driven by cost-reduction. Today
subcontracting relationships are changing as cctotah agreements give more scope for
mutual commitment. Subcontractors can turn intertiEdd suppliers looking to develop their
ability to innovate. This result outlines both ttaée and the responsibility of the contractor in
relation to the future of traditional subcontrast@nd their survival. Bearing in mind that
44,1% of subcontractors operate in uncertain cmnditand strong dependence (arm’s length
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contracts), it is not surprising that these subemtors are less committed to innovation than
suppliers since their contractual arrangementsigeger seno incentive to innovate.

Secondly, we have shown that subcontractors d#feording to the type of innovation
(process or product). Process innovation is supddoly the pursuit of two objectives: cost
reduction and innovation. Furthermore, subcontracéme more likely to innovate in process
when their activities have been integrated withirtkentractors in quality and information
sharing (QUAL and ERP). But, this operational imgipn is circumscribed to a dyadic
relationship to foster process innovation. In casiir product innovation is (only) influenced
by EDI and ERP tools that play a crucial role ie 8haring of information and diffusion of
innovation in a network-organization (Raymond anili B997). We also give evidence that
product and process innovations are not affectethbysame sources of knowledge. In the
case of process innovation, subcontractors are tikaly to innovate in process if they use
formal R&D and other lower sources of technical \kiezige such as engineering and external
providers. Product innovation is reinforced by tkeruitment of new competence and staff
training. The fact that external providers do ndéfiea product innovation means that
subcontractors rely heavily on the sole understandi contractors’ need to innovate. Even
though we must remain cautious, it seems that gtadanovation is more likely to emerge in
a network-organization under the control of themgari contractor. In this case, close
relationships may be a substitute rather than aptEmentary source to the innovation
process, with some risks of lock-in for the supplie

Thirdly, operating in pure subcontracting industrigas a strong impact on innovation.
Subcontractors are mostly process innovators, whatke activity they may be working in,
showing that cost-minimization and flexibility aséill major sources of competitiveness for
most small subcontracting firms.

The results of this explanatory research suggestapy conclusions for policy makers
and further theoretical implications. In Frances setting up of “competitiveness poles” is an
attempt to bridge the innovation gap of small firraed in the area under study, new public
policies are being implemented to help subcontradio innovate. However, although these
policies are useful, they often miss their goaley'lare too often directed to subcontractors
(without differentiating them) or certain contrastqthe most involved), so neglecting the
relationship itself. It is time that policy makeexognize that the ability of a subcontractor to
innovate depends on the nature of the subcontgaiationship and requires an alignment of
their organizational practices and tools (Cooke &mth 2007). Every attempt to bring a
contractor close to its subcontractors might preveiseful framework for creating true
partnership relations based on shared represemaiidie study shows that there is still a real
distance between the theoretical model of partierdiescribed by the knowledge-based
perspective and its practical expression in pubeantracting industries. Contractors are still
behaving cautiously, maybe for fear of becoming wWedge dependent on their
subcontractors (Amesst al. 2001).

The significant and positive impact of internal sms of knowledge on innovation is
another key point from this study. As pointed bgdtrand Harrison (2006), internal resources
are crucial and rfetworking is neither a sufficient nor, even, a essary condition for
innovatiorf (Op. Cit, p. 301). This conclusion is strengthére the case of collaborative
outsourcing as far as the potential of innovatibthe subcontractors is looked for. Following
Freel and Harrison (2006), we think that policy ex@kshould develop the internal learning
and absorptive capabilities of subcontractors. Sagteons in this way have already been
conducted. For instance, to compensate for res@mndecapability shortages of micro-firms,
diverse forms of groupings have been initiateddagrents of cooperation, economic interest
group). They allow firms to propose global solusoto customers and to reach new
(overseas) markets relying on their complemenégitNevertheless, these policy initiatives
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are not sufficient because they neglect the modhevable subcontractors: the small
traditional ones.

Finally, we acknowledge that there are some lingitet in our study. Firstly, the
specificity of the population under study redudes mumber of observations. But it has also
the advantage that firms are relatively homogenedusovation in pure subcontracting
industries has scarcely been a subject of intelestould be interesting to confront these
results with data from other regions which alsoetepon these particular industries since this
guestion has important implications for their cotitpeeness. Secondly, we know that
process innovation because of its cost-cuttingreatay have ambiguous effects on firms’
growth (Fagerberg 2005). The data collected aresufficient to assess the impact of process
and product innovations on subcontractors’ comgetposition. In the vein of the findings of
Kraft (1990) from 56 German firms operating in metarking industry, it would be worth to
study thoroughly the interaction between processmnduct innovations and assess to what
extent they may complement each other. Thirdlygesiaur study consists in a static cross-
sectional analysis, we can not identify any changethe subcontracting relationships over
time as well as their impact on innovation. Furtihesearch is yet needed to study the
interaction between product and process innovasonas to assess to what extent short term
decisions lead to complementarities between tha’dirlong term choices of innovation
capabilities.
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Appendix: Data descriptives

Table Al. Firms’ Industrial affiliation (SIC: 4 —digit)

Parent population Sample

Subcontracting industries N (%) n (%)

Metal cutting and forming 870 (77,3) 75 (80,6)

Bar Turning (28.5) 298 (26,5) 33 (35,5)
Mechanical (28.5) 355 (31,5) 24 (25,8)

Forge, stamping, cutting (28.4) 217 (19,3) 18419,

Other subcontracting industries: Plasticand 256 (22,7) 18 (19,4)

rubber

Technical pieces made of plastic (25.2),

Moulds and models (29.5), Springs and

manufacturing of other rubber items (25.1).

Total 1126 (100,0) 93 (100,0)

Table A2. Firms’ size

Parent population Sample

Size N (%) n (%)

Less than 10 employees 498 (44,2) 48 (51,6)

From 10 to 50 employees 505 (44,8) 38 (40,9)

More than 50 employees 123 (10,9) 7 (7,5)

Total 1126 (100,0) 93 (100,0)

Table A3. Descriptive statistics (%)

Variables Full sample INOPROC INOPROD
Clusters of subcontractors

C1 44.1 31.7 34.1
Cc2 55.9 59.6 48.1
Organizational practicesand tools

QUALI 60.2 58.9 42.8
LPJAT 30.1 53.6 53.6
EDI 194 38.9 55.6
ERP 18.3 58.8 41.2
Strategy variables

DEVINOV 38.7 44.4 47.2
RATION 72.0 53.7 35.8
REDUCDEP 28.0 42.3 38.5
DIVER 84.9 38.7 40.5
Sour ces of knowledge supporting innovative activities

BERD 22.6 76.2 54.0
PREST 23.7 63.6 45.5
ACTIFS 14.0 53.8 53.8
RH 60.2 58.2 50.9
Control variables

EFF1 51.6 43.8 33.3
EFF2 48.4 53.3 48.9
DEC 35.4 51.6 39.4
APE2 38.7 55.6 50
MECA 25.9 33.0 29.2
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