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The debate on the competencies of firms and, iticpdar, the role that such competencies
play in innovation, has been drawn into a largecassion on the new conception of firms
and their frontiers. This new, competency-focuspgreach has generated a number of
theoretical studi€dealing with how to identify such aspects as tiversity of competencies,
their nature, role and manner of development. Thew, theoretical literature has emerged, in
which firms are viewed in terms of their resouraeesl competencies, as authors rely on the
insight offered by a long line of contributors (Pese, 1959; Nelson &Winter, 1982;
Wernerfelt, 1984; Teece, 1988; Hamel & Prahalad0)l99hese works have devoted
particular attention to firms’ in-house competesciteir capacity to develop new activities
and to tap new markets (Barney, 1986; Sanchez, &jei997). Among the firm’s various
resources, it is its core or strategic competeritiasset it apart from another firm and serve
as the source of its competitive advantage (Bart@91; Leonard-Barton, 1992; Amit &
Schdemaker, 1993). Quélin (2003:21) defines stimtegmpetencies as beinthé basis for
gaining competitive advantagerhe author also points out that these compegsnthave the
following four traits: sustainability, non-transparency, difficulty of msferability and
difficulty of replicability.” (Quélin, 2003:21). The concept of competenciesthas been
addressed in descriptive studies (making it posgibllook at inter-company competiveness
from a different perspective) as well as in prgdore studies, wherein it was seen as another
possible source of competitive advantage. Howeakhpugh the concept appears to offer
many promising strategic prospects, an observatiowork practices and an analysis of
literature showed that many difficulties and limitsits theoretical framework and concrete
practical application were encountered nonethelss result, a competencies-centered view
of firms has not yet led to an in-depth look at thcess entailed in new resources
deployment. Indeed, the fact remains that suchuress are subject to a high risk of market
failure or cannot be purchased or sold under i@dit contracts (Pisano, 1990; Quélin,

1996). Drawing on these insights, this study seeksast light on the notion of competencies

! This paper is a follow-up to the article “lmpaét@p-operation and Competences on the Innovatirttaier:
A Micro-econometric Study of the French Fiririaternational Journal of Economics and Financiadugs

2 The notion of competence has attracted increastegtion in recent economic studies, essentialiyark on
organizational theory. (Carlsson & Eliasson, 1994).



while focusing on potential links between competesicand innovation, with a view to
identify the core competencies that drive innovatio

First, in presenting an overview of the currentestaf understanding of key firm-specific
competencies, we shall identify one of the fouratetiof the core competencies theory. It is a
theory that suggests that a firm’s innovation-aeenbehavior involves more than merely its
R&D, and that its collaborative efforts are detered, notably, by its repertoire of
competences. We shall also consider the variousactaaistics of the core competencies for
innovation. Similarly, a discussion of the relagbips between competences and strategies in
firms will be undertaken. Then, we shall conduct empirical study to understand the
relationship established between competenciesraravation. Lastly, we shall conclude with
an overview of our findings.

1. Current state of understanding

1.1. From the notion of competencies to the theory of copetencies
What is a competence? What distinguishes it fromwkaedge? The latter question can be
understood as an allusion to “procedural knowled@=zal & Dietrich, 2003:242), whereas
the former is concerned with “individual and cotlee intelligence in production situations,
considered in all their complexity and their (rela) newness”. (Zarifian, 1995:18).
The concept of “competencies” has been widely agmhatotably in management science,
leading to the development of categories (Jeble 1) regrouping several types of
competencies: individual, collective, environmentajanizational, strategic, and territorial.

Table 1.Categories of competencies

Types of Definition Author
competences

Individual “A stock of resources — linked to thelividual’'s experience or training, butDefélix,
also to his work — which enable him to seize anoopmity in the context of Klarsfeld &
his specific workplace situation” Oiry (2006:2)

Collective The four main attributes of collectivengpetence are: “le common frame|ofKronmer &
reference, a common language, a collective memargl aubjectivel Retour, 2006
commitment ” 179-180)

Environmental | “the management of competencies @kettolders and multiple actors nofSanséau,

under the firms’ direct control, namely, customessppliers, institutional] 2009:4)
partners and all business actors whose actionshaag an impact on the
firm or the group ”

Organizational | “an organization’s capacity to coetpla task successfully ” (Michaux
2009 :17)
Strategic Strategic competencies consist of thaganizational competencies thatMichaux,
“enable the organization to achieve a competitieaatage” 2009 :18)
Territorial A territorial competence arises whenerth is “a combination of (Defélix & al.,

geographically close resources enabling a territorjhave a competitive 2009 :212)
specialization”

% In reference to Galbraith (1994)



This overview of the various types of competeneiksws us to understand the difficulty of
defining the concept of “competence,” which is veglvas “a complex and multi-faceted
reality in that it brings together knowledge, skiland aptitudes, etc. Moreover, as a result,
competence is never achieved once and for aleqtires continual work ancefinement”
(Baruel Bencherqui et al., 2011:15). What link dan established between competencies,
cooperation and innovation activity? The latter eleps a variety of competencies,
particularly those promoting relationships withrthparties in order to appropriate outside
knowledge and attract more resources. It is in théy, states Zarifian (1995:19) that
“underpinning what may be termed cooperation, & ‘thllest” sense of the term, is exactly
what underpins the growing use of the word “compet& the current social conditions
favoring efficient production”. The relationshiptbeen competence and cooperation leads us
quite naturally to the notion of inter-organizabicompetence taken to mean “a combination
of organizational and strategic resources enalilings or organizations, in a specific context,
to jointly complete an activity or operation sucfedly” (Defélix et al 2009:212). The
cooperative efforts between firms enable them togt&e more rapidly a complex set of
competencies, in order to produce new technologatser than merely amass existing
knowledge”(Delapierre, 1991:141). Thus, the importance of petencies lies, in particular,
with the relationships formed between the firm @sdutside partners. This phenomenon is
described by Cohen & Levinthal (1990) as ttasorptive capacity. This term can be
defined as the firm’s abilityi.e. its competence) to tap into vital outside knowledg®abling

it to develop innovation. The firm is therefore mar less “competent” to seize technological
opportunities and facilitate external interactiomsth a view toward creating knowledge.
What contributions, then, can be attributed to cetapce theory? The notion of competence
and the associated theory (s€able 2) help give shape to a new conceptual model of
strategic analysis for understanding more and maoreertain and complex competitive

environments.



Table 2. The Competence-based Theory of the Firm

Basic Concepts Objectives Features

Firms are seen asThere are 9 main objectives: The theory takes into account
strategic goal-seeking - propose alternative solutions to the limits|adrganizational dynamism. In this
“open system$ traditional strategic thinking and to theway, the concept of competence
(Heene & Sanchez, resource-based approach makes it possible to analyze the
1997) - build a conceptual framework “consistgntarious modes of interaction
with” organizational practices (Heene [&between the individual and

Sanchez, 1997) groups within the firm; between

- integrate the “content” and “process ‘the firm and resources provided

approaches to organizational practice (He
& Sanchez, 1997)
focus closely on how industrial and servig

ebg other enterprises; between the

firm and its clients; between tw
dirms competing on one proje

o
Ct

sector firms are affected by dynamic marketnd acting as partners on

changes another)
The term ‘competenceg’ - examine (competition versus cooperatiorjhe firm is viewed as an “open
corresponds to the scenarios existing simultaneously betweesystem”. Accordingly, the same
firm’s ability to deploy two firms exercising complemental amount of importance is
its resources to meet activities attributed to in-house and
its strategic objectives| - emphasize the systematic interdependenciegernal relationships  and

between partner firms and strengthen thmpetencies.
The contents of a competency-creation process developathowledge-creation i
strategy should defing under the partnership encouraged. Major importance|is
the manner in which - actively promote the growing use of interplaced on  building new
the firm intends to firm networks and alliances knowledge, which generates
create capacities and- promote learning as a strategic variable| igonditions favorable to creating
obtain any necessaty competency development (individual/organizational) new

information instead o

focusing solely on among researchers and decision-makers
controlling its through “double-loop learning “ (Heene &
industrial  production Sanchez, 1997), with a view toward giving
facilities and produc theoretical concepts a direct practical

distribution

develop sustainable, strategic relationsh

ig®mpetencies.

application (and vice versa)

Two basic competency-management models can beafiddnT he first consists in using firm-

based competencies as “levers éwganizational change” (Heene & Sanchez, 1997)t Tha
entails deploying resources without making any ¢jtetive change in terms of the firm’s
assets, capacities or means of coordination. Toensemodel arises when the firm acquires
or uses new assets, new capacities or new modssoadination to enable it to implement a
“competency creation process”. As regards the frobjectives (sedable 2), if they are
actually put into practice, they will allow the cpatency theory to stand as a true strategic
alternative. It will be endowed with its own thetical structure and empirical methodology
in line with current economic constraints. The cetepcy theory emphasizes that the
organization must learn to identify and inspire thdevelopment of new
(individual/organizational) competencies. In thisayw partnership, alliance or network
strategies are one of the sources of building newpetencies, which leads us to our analysis

of these competencies.



1.2. The vario

us types of economic competencies

By drawing on various organization-focused arti@dad empirical statistical studies, it is also

possible to establish a typology of economic compeaes (sedable 3). The integration of

firms into a competence-based perspective is aiatetbroadening the firms’ fields of

competency, while seeking more efficient manageneériechnological and organizational

complexities. Indeed, as the competency-based apprshows, a firm’s competitiveness is

tied more to its capacity to find the right mixresources and competencies and, above all, to

master the inter-firm and extra-firm knowledge-dinly process, rather than simply to its

reliance on its capacity to adapt to environmeojpglortunities.

Table 3. Types of economic competencies

Type of competencies

Content

The firm's transformative
capacity

The firm seeks to transform itself and developearthable) core competen
oriented toward transformation and thus toward wation. What Leroy (1998
defines as “making innovation an integral part ted firm's overall strategy’
covers all competencies enabling the firm to asigegsotential transformativ
capacity

LY

1%

Capacity to take action o
the market

n “Monitor, predict and act upon change within maskemeans the firm’s

products, patents and publications.

capacity to monitor change within relevant markatsl analyze competitors

D

Competence at producin
innovation and capacity t
acquire technology

g‘develop innovations”: this entails designing aatgy for acquiring an
0 mastering resources and skills that will enablefittme to set itself apart from it
competitors and above all, engage in innovationay@pent activities

Knowledge creatiorn
capacity and capacity

evaluate and interpre
knowledge productior
efficiency

p That knowledge production cannot thrive in an ajphese where competenc
talready acquired are disregarded. As a resultutiterstanding of knowledg
production and innovation processes also entail@nge on the concept o
organizational learning. Organizational learningitees on the production g
new knowledge.

When firms innovate, they create new knowledge @an& Takeuchi, 1997).

Internal R&D capacity &
absorptive capacity an
external R&D capacity

The ability to absorb and assimilate outside tetdgies (a notion borrowe
dfrom Cohen & Levinthal, 1990) considers the facattlexternal knowledg
sources play an increasingly critical role in thedvation process, making
possible to assess the firm in light of its abitilyapprehend, assess and exp
outside knowledge. That ability is known as its amgational absorptive
capacity. Internal R&D capacity and absorptive cityanvolve firms engaging
in R&D activities,
absorptive capacities. As for external R&D capaditys seen as involving th
firm’s sub-contracting/outsourcing relationships.

recruiting highly skilled emplegs, and possessing

UL

—

i
loit

n}

e

Capacity to  assimilatg
innovation and innovatior
competency

> These capabilities consist of those relating toabidity to identify knowledge
n strategic know-how, knowledge strategies, and iddials possessing strated
know-how. This also entails making staff awareh# strategic and confidenti
nature of this knowledge and monitoring communaagi relating to suc
strategic knowledge.

ic

0

Capacity to manage humd
resources

indentifying competencies held by employees, meaguand comparing suc
competencies, with a view to achieving the firmisategic objectives an
establishing an action plan to address any negessfnstments. These effor]
fall within the firm's Workforce and Competency Riang and Developmer
(or SWP, Strategic Workforce Planning) approach.

p i

ts

—

Capacity for selling

3 competencies are featured in this regard: desigai promotional strategy

innovative products

establishing the target, and investing in commuiooanetworks.




In this study, the focus was placed on firrmb5orptive capacity As observed by the OECD
(1996), firms that produce the most rapid and sousthinnovation are those that have the
largest number of employees, require the highestesttials or qualifications, pay the highest
salaries and offer their workforce the most stataldook. And although a firm’s absorptive
capacity is determined by individuals, which expsaivhy the focus is placed on the cognitive
aspects of how an organization operates in a aethgtehanging environment, it is quite
different from the simple act of aggregating indivals and depends on the prior knowledge
at the firm’s disposal (for example, technologikabwledge developed by competitors or
future technologies or knowledge incorporated eqaipment or facilities, etc.). The success
of innovative organizations would seem to be depahds much on their capacity to acquire
new internal knowledge as upon their capacity snaisate outside knowledge. Accordingly,
internal R&D and thecapacity to absorb technologhould be viewed as competencies that
enhance a firm’s ability to assimilate and expé#ditkinds of new knowledge and not merely
technological expertise (OECD, 1997). It is thipmach that we will emphasize and which
will lead us to define the firm’s objective of s&&dk to achieve cooperation, innovation and
learning (Cohen & Levin, 1989; Cohen & Levinthal909 Foray & Mowery, 1990). In that
light, the innovation process may be viewed asaaniag procedure guided by the firm’s
innovative choices and sustained by the expertis¢ it has acquired, resulting in the
appearance of new knowledge and the acquisitiameof capabilities and competencies, not
to mention the development of new activitiesWe shall pay particular attention to
(technological, strategic and industriaoperation agreements as vectors for developing
resources. Thus, we shall attempt to incorporagentition of the capacity to innovate, as a
way of providing insight into innovation-oriente@hmavior. The questions that arise are as
follows: What competencies are required to stineutathnological innovation? How are such
competencies measured? Are certain competencgreater, direct strategic importance than
others, in terms of offering the potential for catipve advantage? These are questions that,
until now, have received limited attention in stiat literature compared to studies on the

implication of the possession of competencies.

2. Empirical Analysis of competency-based systemswithin French firms

The stated objective of this analysis is to shawst,fthe importance of competency in the
innovation process and, secondly, to provide emglitiesults to substantiate these analytical

insights. Our study deals with business firms amdhat respect, we are close to the work in
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management science on competency models, whereetenay is attributed to firms and not
to the individuals working there. However, a ralagship of mutual dependence links the
organization’s competencies and its innovationraad behavior. More specifically, the firm
develops innovation competency, and innovation ggas still further possibilities for
innovation. That is, innovation creates a feedblack, involving inter-company and extra-
company interactions, as knowledge-acquisition oathdevelop according to a twofold
principle: knowledge is acquired while the orgatima capitalizes on the very competencies
and skills so acquired. Thus, all competenciesl|ding productive, marketing, human
resource, and financing competencies) must be takenaccount because they reflect the
firm’s ability to assimilate internal or externahformation, to create knowledge and to
develop problem-solving approaches, all of whichimeed at seeking new solutions, whereby
innovation is fostered. And so, two crucial quassi need to be addressed: What are the
competences required to innovate? To what extera filon’s competencies have an impact
on the choice of innovation? The answers will énten our approach, identifying the
competencies underlying the development of innowatiriented behaviors by relying mainly
on statements made by companies regarding the esowfctechnological knowledge they
draw on to innovate. Consequently, if we defin@mpetence as a firm’s capacity to perform
an elementary action, then firms’ statements raggrdhe (internal/external) source of
technological knowledge, effectively express théstexce of competencies. In that case,
given the questions posed to firms in the variausesys CI1S2, CFl, etg we looked at, it is
possible to detect the presence of these competesnice most questions deal waittual
behaviorand potential behaviarlt is generally agreed that the positive effaaftsnnovation
are largely linked to the effective disseminatidntlmat innovation into the economy. By
disseminationwe mean the manner in which innovations are spbgacharket mechanisms
or otherwise. Without dissemination, an innovatwould have a limited economic impact.
The way innovation spreads into the economic systertherefore crucial for economic
progress. An important aspect of the disseminatibinnovation involves “organizational
absorptive capacity”. Bybsorptive capacity we mean firms’ ability to learn to exploit
technologies developed elsewhere, often by relginga process that entails tangible and
intangible investments. Empirical studies dealinghvabsorptive capacity are few and far
between. There are no established standards ofunegasnt for assessing this area of
competency. Contrary to research by Veugelers (188 Flemish firms, absorptive capacity
is not identified by the existence of an R&D centEne specific feature of our research

resides in our analysis of this particular variafdle construct ourabsorptive capacity” (abs
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cap) variabk, we have drawn on the work of Cohen & Levin (198B)e assimilation of
outside technologies is the most important compmsteflactor in organizational projects
seeking to promote innovation. One of the advarstagfeourabs cap variable is that it is
constructed from a set of qualitative variableseldagn several competencies: (Jedble 1.
annexes). Ouraps cap variable reflects both the firm’'s R&D activitigsuch as internal
R&D and the recruitment of highly qualified indiwdls) as well the methods used to absorb
outside technologies (testing of rival technologiese of third-party inventions, monitoring of
technological developments, etc.). It constitutresame ways the aggregation of the different
individual measurements. Another advantage ofnibtgon of absorptive capacity is that it
takes into account the increasingly important rileexternal sources of knowledge in the
innovation process and makes it possible to anaylzen from the perspective of its ability
to apprehend, assimilate and exploit newly acquiremiviedge. In that light, we have chosen

to adopt this particular approach in our empiricaldel Model 1:(seeTable 4).

2.1. Statistical sources mobilized for the empirical stdy

To our knowledge, there are very few large-scaleliss (especially qualitatively oriented
ones) addressing the issue of organizational campigs on this particular subject. The firm-
level “Survey on Innovation Capacityl.’eénquéte sur les capacités pour innoveonducted
by the SESSI survey and industrial statistics serun 1997, was a first in the French
industry. It spanned the period 1994-1996 and @m/er sample of 5000 firms out of 22000
with a workforce of more than 20 persons in thenEheindustry. It presents cross-sectional
data at the firm level, covering various categoriels competencies (technological,
organizational, financial, market awareness, efthjs Survey presents certain advantages
from a methodological point of view, as regards tlevelopment of the questionnaire
(Francois et al., 1998). To avoid the problemiased data, SESSI opted for a diversification
of respondents (Chief Financial Officer, DirectdrResearch, etc.). The firms replied to a
guestionnaire regarding 73 competencies (so-cdllmbkic competencies”) which were
classified in a repertoire of 9 "major competentie "complex competencies”
(incorporating innovation into the firm’s overalirategy; monitoring, predicting and acting
on changing markets; developing innovation cap@gbitirganizing and managing knowledge
production; appropriating external technologies;naging and safeguarding intellectual
property; managing human resources for innovatidimancing innovation; selling
innovation). This set of 73 competencies constittitefirm’s overall competency. For each

basic competency the organization was surveyed hoeetlevels: the exercise of the
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competency - the procedures - the outsourcing/ealigation of competency. The objective
was to determine whether a firm possessed a comgetelated to the innovation process.
The survey was chosen to inquire into the relatignbetween competencies and innovation,
i.e. to determine the extent to which firms hawe ¢hpability to innovate. In the framework of
that study we also drew on 2 other surveys: Clh@ Gommunity Innovation Survegarried
out in 1997 covering the same period (1994-1996)ckv produced cross-sectional data. It
was conducted among 5000 industrial firms with mthran a 20-person workforce and
offered the advantage of providing direct measurgmef innovation. Lastly, we relied on
the annual business surve¥enquéte Annuelle d’Entreprig&AE), which was conducted by
SESSI and covered all industrial firms.
For the purposes of constructing oabSorptive capacity variable, we drew upon the work
of Cohen & Levinthal (1990) (s€Bable 1. annexes). As a result, the absorptive capacity in
relation to external technologies was calculatedhenbasis of several competencies set out in
The Firm-level Innovation Survey*Do you know your competitors’ technologies?”; 6D
you stay abreast of future technologies (technolegptch)?”; “Do you test outside
technologies?”; “Do you conduct R&D activities?'Do you sub-contract or acquire R&D?”;
“Do you conduct R&D activities in cooperation withher firms?” ; “Do you conduct R&D
activities in cooperation with public research itgions?”; “Do you use third party
inventions (patents, licenses)?”; “Do you recrhighly qualified scientific personnel for
innovatior?” ; “Have you acquired firms, in whole or in paxt, promote innovation?” ; “Do
you participate in joint ventures, strategic altes and other forms of cooperative
collaborations to promote innovation?” ; “Are yousab-contractor for high technology
components?”’; “Do you assimilate know-how contained innovative equipment and
components?” ).

2.2. Econometric Modeling
The database information (CFl, CIS, EAE, etc.) eévehe complexity of the mechanisms
under study and, consequently, suggests why itneaipossible for us to apply several classic
methods directly. That is why we have looked mdosealy at a number of new issues that
arise when econometric methods are applied to ata th competency-based studies on
organizational innovation-oriented behavior. A catgmcy study offers the possibility of
developing a measurement tool for evaluating thieoua qualitative aspects of competencies.
In focusing on the manufacturing industry, and igkinto account the cross-referencing of
survey data CFI, EAE, CIS2, R&D our sampling include2547 firms. This database

provided a large part of our explanatory variables.
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2.2.1. Explanatory variables for absorptive capacity
We have classified explanatory variables into twajan categoriestraditional variables
(size, group membership, self-financing capacitfFGy intensity of R&D spending) and
sector specific variableftype of sector, which is, in this case, a multipbminal variable
with 14 modalities, based on level 36 of the INSH4Ssification of the nomenclature). Other
variable$ will be included in the significance level of tldogenous variable, such as

market demandnfarket denseeTable 2.annexes) and patent applicatigatent appl.

2.3. Description of the Model
The empirical model we have examined consists sesmsng the likelihood of possessing a
competency (absorptive capacity of external teabgiek: abs cap according to several
exogenous variables (vizable 1 annexes). Our endogenous variabldi¢h is a binary
variable) possesses 2 modalities: yes/no. Taking into adcthe nature of our endogenous
variable, a logistic regressibmodel was used to conduct our empirical study.
Let:
Y, =abs cap

Where: i = is the firm index.
Y, : is an observation on the endogenous variablerofif

Its general formulation is as follows:y, = Zk,[z’ik Xy + &
X, , kK is the index of the exogenous variabedf firm i.
i.e. the variableabs cap which represents the competence possessed orosségsed, SO

that:
P,=P [abscap;, =1] =F [ B, size+ [, sectof + [, cafx + S, irdix + S, market demy +

s patent appk+ f3; groupk] (1)

WhereF represents the distribution whose probability dsitiion is known. We consider that
the probability distributior follows a logistic curve.

* These variables are taken into account with reégpeseveral previous empirical research studies.
®Logistic: F(X) =1/[1+exp(-x)] ; V¥, = Zk Bi X &

Wheneveré; follows a logistic curve, we find that:

F(-xb) =expExb) /[1+expExb)] =1/[1+exp(xb)] thus:p, =exp(xb) /[1+exp(xb)]; this
function may be inverted, givindog(p; /[1- p,] = xb.

p, =1/[1+expy,].

11



B, Represent, respectively, the estimated coeffisiehtariables<,, .
In shorter form, the model reads:
P. =P [abscap, =1]=F (B8 X ) and (1- p) = profabscap=0]=1-F(8X )

The MaximumLikelihood Estimation(MLE) method has been used to estimate tfie
coefficients. The model’s likelihood function is fadlows:

1-cap_abs

Fa-R) ' 2)

cap_ab

n
=P

In taking the log of, we obtain the function log-likelihodd which is maximized in relation
tof3:

L= Zn:[cap_abs INF(BX )+ (L-cap_abs)InF(-8 X )] (3)

i=1
The maximization of this function yields the esttoravalue B of the maximum likelihood

of [ verifying the equation system[m%l'('g) =0]

According to C. Gourieroux (1989)the function is strictly concave, which makepassible

to ensure a single maximum likelihood for thagit model.

3. Analysisand discussion of results
The Logit estimation method (using the maximumiltkeod method) applied to identify the
explanatory factors of absorptive capacity of exaétechnologiesaps cap) yields the results
set out inTable 4 The latter summarizes the estimated coefficientselation to each

variable, the Wald and Student tests, as well @s kvels of significance.

® Gourieroux(1989 :19-20) has demonstrated that the maximusiiti&od estimator has good asymptotic
properties: it is convergent to the true valugfdfand follows normal distribution, average of theetvalue

of £ and the variance-covariance matrix inverting Fishi@atrix
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Table 4. Estimation of the Explanatory Factors for Frenam§' absorptive capacity of
external technologies

Variables Model 1-1 Modell- 2 Model-3
(Without interaction) (Interaction with a general| (Interaction with a university
public group) group)
Coef Student | Wald Test Coef Student | Wald Test Coef Student Wald e
Test Test Test Test
Constant -2.9373 12.4581 -3.0437 | 12.7831 -2.8833 | 12.1961
1.020%** 1.026***
SECTOR 0.0196 2.2902 0.0252 1.9344 0.0165 | 1.6193 1.017%**
1117 1.137
SIZE 0.1105 3.3361 0.1281 3.8388 0.1198 | 3.5428 1.127
1.000 1.000
CAF 1.315E-6 3.1968 1.686E- | 3.6292 1513E- | 3.0894 1.000
1.007 6 1.007 6
IRD 0.0709 4.3302 00724 | 4.3278 0.0718 | 4.3283 | 1.007
29.864 29.498
market dem 3.3966 14.0374 3.3843 13.9024 32790 | 135011 | 26.549
1.566 1528
PATENT APPL | 0.4486 45794 0.4242 4.3108 0.3865 | 3.9223 1.472
Group: 2 407+
Gr_fr 0.8784 59651 | 1.812
Gr usa 0.5946 3.1456
- 0.449
Gr_jap -0.8009 24122 | 1434
Gr ue 0.3603 2.6149
_ 3.468**
1.2437 79182 | ns
Gr_fr_pub 147351 | ns
Gr_usa_pub ns
. ns ns ns
Gr_jap_pub 153694 | ns
Gr_ue pub
Gr_fr_univ
Gr Usa univ 0.8713 | 6.8403** | 2.390
- = 13.3152 | ns ns
Gr_jap_univ
Gr ue univ 13.3557 | ns ns
- 15964 | 4.3697 4,935
-2log 3356.305 3356.305 3356.305
likelihood
Maximum X% =605.9899* (> X (10)) X7 =665.9725*(> X (10)) X% =662.0096* (> X (10))
Likelihood
ratio Test du
ratio
Concordance | 779 & ”
rate
0.261 0.271 0.271
R*(McFadden)

*: Coefficient significant at the 10% threshold.

** . Coefficient significant at the 5% threshold.

*** - Wald chi-squared: coefficient significant éte of 1% threshold.

ns : whenever the variable is a multiple nominla foint significance criterion of the variable (ahodalities taken simultaneously) is
yielded by the likelihood applied to a sub-setaifables. Whenever the variable is not significar), it is pointless to draw up the list of
coefficients and (Student, Wald) tests on therdiftenodalities, especially as the results tabléaisle to become overcrowded.

Models 1-1, 1-2, 1-3eveal, respectively, a highly significant likelinb ratio and a strong
categorization rate (i.e[7.9%; 79%; 79%). The specification of the models is therefore

significant overall. In other words, all of the \ables under consideration in the models point
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to the presence, in all of the firms, of a capactdyassimilate external technologies for
promoting innovation. Among the significant variedlmarket demand (market demhas a
positive effect on the likelihood of assimilatingternal technology. Here, we observe an idea
put forward by Cohen & Levin (1989), whereby thes@iptive capacity in relation to an
external technology does not depend solely on the&e f scientific and technological
knowledge, but also on market demand. Stated otbenthe firm will exhibit innovation-
oriented behavior according to the demand expressedhe market, and that demand
determines, in turn, how the firm will orient thgoes of innovation it pursues. We also noted
the importance of thesector in determining the firm's capacity to acquire ertd
technologies. Our results show thafimn’s capacity to absorb external technologies is
strongly associated with its R&D initiative$RD). As a result, firms with a capacity to
acquire external technologies tend to be those itinast in their own R&D activities
(significance of the variabléRD). And so, as underscored by Cohen & Levin (198@ys
conduct R&D not only with a view to innovate bus@lto improve their absorptive capacity.
A firm’s capacity toapply for patents (patent appl and safeguard its intellectual property
constitutes an important variable in explainingaapsve capacity of external technologies
(abs cap. On that point, it should be noted that the fgncapacity to assimilate external
technologies increases in correlation with the ‘Brmaize. This reinforces, indirectly, the
assertions made in Schumpeter’s findings: techmodbginovation increases, first, according
to the size of firms and, secondly, accordingly they collaborate under cooperation
arrangements. Absorptive capacity thus constitaté®y elementof the firm’s strategy
(Cohen & Levinthal, 1990). In that regard, the emoetric study based on the notion of
competency in relationship building for innovatigrelded rather interesting results. The
findings take into account the variety of innovatiariented behaviors where R&8rictly
speakingwas merely one domain of competency among otfédrs.results also shed new
light on empirical approaches centered on the @utliexamination of the rapport between size
and innovation. The findings showed that the vaeialzehas a far greater positive impact on
the assimilation of external technologies for bimdd innovation-oriented relations.
Competencies also stand at the same level of importance asfith®s capacity for
relationship building with outside partners. Themfis capacity (or competency) for
exploiting external knowledge is crucial for deyelmy an innovation (Cohen & Levinthal,
1990). A relationship of mutual dependence tiesfilme’s competencies to its innovation-
oriented behavior. More specifically, the firm deps competencies to promote innovation

and innovation, in turn, generates new possikdlitagg innovation. In this way, the capacity to
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absorb innovation translates into the ability teimdate internal and external information, to
build knowledge and to develop problem-solving apphes, all of which is aimed at seeking

new solutions, i.etp promote innovation.

Conclusion

The move to factor inter-firm relationships intooeomic analysis has led to a dramatic
rethinking of a certain number of well-establistikdoretical premises and has brought about
a gradual shift in the theoretical object examingtdsting with the market, moving to the
organization, and, ultimately, to inter-firm coopgon. Cooperation agreements are, by their
very nature, plagued by conflict; however, whendiat knowledgeably and efficiently, they
can turn cooperation into a weapon of conquestsanek as an impetus for technical resource
creation and the transfer of competences. A firp@dicipation in collaborative efforts is no
longer merely a costing exercise, but, rather, ratexjy for mobilizing and building
competencies. As a result, building in-firm competes through (external or internal)
absorptive capacity is indispensable, especiallgrwthe activities underlying the firms’
operations rely on a variety of technologies thatsmngle firm can ever master in their
entirety. Reliance on collaboration therefore makg®ssible to gain access to certain know-
how without having to develop it in-house. On th@nt, Quélin (1996) has stated: “a firm
may want to create its new competency internallfhwia single domain, but doing so may
leave it bound by past choices or constrained imgeof gaining access to competencies
required for its future development.” Whereas tetbgical competency entails resource-
based technological learning, organizational coemp@és are cognitive in nature and are
based essentially on teamwork and an organizatiteaahing process. In order to view
collaborative relationships as an integral pantesiource creation, it is necessary to recognize
cooperation as an alternative means of using ecimnooordination to achieve innovation,
thereby making it possible to put an end to thelpn@nance of the resource-allocation-based
approach. Our results have shown that firms typjicaiter into cooperation agreements with
others in order to innovate, and they generallyspses most of the associated key
competencies (Patent applications; Knowledge af fiempetitors’ technology; Familiarity
with Future Technologies (technology watch); tegtoi External Technologies; third party
inventions (patents, licensing agreements, etsginalation of equipment and installations
technology). This study has made it possible thligot the fact that firms invest in R&D not

only with a view to acquire competencies but atsdrive innovation.

15



References

Amit R., Schéemaker P.J1993), « Strategic assets and organizational ser8trategic
Management Journalol.14, n°1, pp.33-46.

Barney J(1991), « Firm Resources and Sustained CompeiNilv@ntage »Journal of
Managementvol.17, n°1, pp. 99-120

Barney J.(1986), « Strategic Factor Markets: Expectations;k, and Business Strategy»,
Management Strategyol.32, pp.1231-1241.

Baruel Bencherqui D., Le Flanchec A., Mullenbachrv@gre A. (2011), «La gestion
prévisionnelle des emplois et des compétencesneeffet sur 'employabilité des salariés »,
Management & Avenin°©48, pp. 11-33

Carlsson B., Eliasson G1994), « The Nature and Importance of Economic @etence »,
Industrial and Corporate Changeol.3, pp.687-711.

Cazal D., Dietrich A. (2003), « Compétences et Bavo quels concepts pour
guellesinstrumentations ? i Klarsfeld A., Oiry E. (eds)Gérer les compétences. Des
instruments aux processuWsRH/Vuibert, pp. 215-240

Cohen W.M., Levinthal D.A. (1990), « Absorptive eafily : a new perspective on learning
and innovation »Administrative Science Quarteriyol. 35, pp. 128-152

Cohen W.H., R.C. Levin R.C(1989), «Empirical studies of innovation and market
structure », inSchmalensee R. et R.D. Willig (eddjandbook of industrial organization,
vol. 2, North-Hollandpp. 1059-1107.

Defélix C., Picq T., Retour D. (2009), « Conclusigrin Defélix C., Picq T., Retour D.,
Gestion des compétences, Nouvelles relations, HesvdimensionsAGRH GRACCO
CNRS, Vuibert, pp.211-221

Defélix C., Klarsfeld A., Oiry E. (2006), «introdiien», in Defélix, Ch., Klarsfeld, A. et E.
Oiry, nouveaux regards sur la gestion des compétefaess, Editions Vuibert, pp.1-9
Delapierre M. (1991), « Les accords inter-entregmigpartage ou partenariat ?-Les stratégies
des groupes européens du traitement de linformatjdRevue d’économie industrielle,
vol.55, pp.135-161

Francois J.-P., Goux D., Guellec D., Kabla I., ippié Templé Ph. (1998).e développement
d’un outil pour mesurer les compétences : I'enqué@mpétence pour innover ECD
Foray D., Mowery D.C. (1990), « L'intégration derlecherche-développement industrielle :
nouvelles perspectives d’analyseRevue Economiqueol.41, n°3, pp.501-530

Gourieroux C. (1989Fconométrie des variables qualitatiyé&conomica, Paris

Hamel G., Prahalad C.K.(1990), «The core competence of the corporatidtexvard
Business Reviewol.63, n°3, pp.79-91

Heene, A; Sanchez, R, (1990pmpetence-based Strategic Manageméohn Wiley &
Sons, Chichester

Heene A., Sanchez, R (199¢Reinventing Strategic Management : New Theory amadid¢e
for Competence-based CompetitiorExropean Management journalpl 15, n°3, pp. 303-
317

Kefi, M.K. (2012), « Impact of Co-operation and Qmetences on the Innovating Behavior: A
Micro-econometric Study of the French Fismsnternational Journal of Economics and
Financial Issues (IJEFI) Novembregl. 2, n°4,http://econjournals.com

Krohmer C., Retour D. (2006), «la compétence ctile, maillon clé de la gestion des
compétences sin Defélix C., Klarsfeld A., Oiry E. (eds)Nouveaux regards sur la gestion
des compétencesd. Vuibert, pp.149-183

Leonard-Barton D. (1992 Core capabilities and core rigidities: a parasiomnanaging new
product development Strategic Management Journahl.13, pp.111-125

16



Leroy F. (1998), «Apprentissage organisationne$tedtégie»,in Laroche H., Nioche J.-P.
(eds),Repenser la stratégie, fondements et perspeciugisert, pp.233-274

Michaux V. (2009), « Articuler les compétences widiielle, collective, organisationnelle et
stratégique : les éclairages de la théorie desuesss et du capital social i, Defélix C.,
Picq T., Retour D.Gestion des compétences, Nouvelles relations, Hesivéimensions,
AGRH GRACCO CNRS, Vuibert, pp.13-33

Nelson R.R., S.G. Winter (1982)n Evolutionary Theory of Economic Chan@ambridge,
Harvard University Press

Nonaka |., Takeuchi H. (1997)La connaissance créatrice. La dynamique de I'emisep
apprenantePeBoeck Université

OCDE (1997), Manuel d'Oslo. Principes directeurs proposés powr fecueil et
l'interprétation des données par I'innovation tedhogique Eurostat

OCDE (1996),Technologie, productivité et création d’emp|daris

Penrose E.T. (1959 he theory of the growth of the firi@xford University Press

Pisano G.P. (1990), «The R&D bundaries of the fiam:empirical analysis>administrative
Science Quarterlyol. 35, pp. 153-176

Quélin B. (1996), « Coopération interentreprisesréation de ressourcesmRavix J.L. (ed),
Coopération entre les entreprises et organisatimtustrielle CNRS Editions, pp. 111-140.
Quélin B. (2003), «Externalisation stratégique attgnariat: de la firme patrimoniale a la
firme contractuelle? >sRevue francaise de gestiar,143, pp.13-26

Sanséau P-Y. (2009), « la compeétence inter-orgémiselle : émergence et structuration du
concept a partir d'une étude de cas dans le sede=uhautes-technologiesAgtes du 20
congrés annuel de TAGRHpulouse

Teece D.J. (1988), « Technological change and aere of the firm »in Dosi G., Freeman
C., Nelson R.R., Silverberg G., Soete L. (ed®chnical change and economic theory,
Printers Publishers, London, New York, pp. 256-281

Veugelers R.(1997), «Internal R&D expenditures and externahtelogy sourcing »,
Research policyol. 26, n°3, pp.303-315

WernerfeltB. (1984),« A resource-based theory of the firnsttategic Management Journal
vol. 5, pp. 171-180.

Zarifian Ph. (1995), « Coopération, compétenceystesne de gestion dans l'industrie : a la
recherche de cohérencele Congres de ’AGRHRoitiers

17



Annexes
Definitions of the statistical variables used imigas models.
Table 1 Construction de la variable, absorptive capaci&p-ab3

Variable Name of variable Source of Calculation Method for variable Type of
variable variable
used in
models
Abs cap Absorptive capacity CFI (capacity Based on 13 competencies. Qualitative
for innovation)
Techconcurent competitors’ technologieq CFI “Do you know your competitors’ Yes or No
[Techcom] technologies?” Qualitative
Techfuture Future technologies CFlI “Do you stay abreast of future Yes or No
[FuTech] technologies (technology watch)?” Qualitative
Techext test outside technologies| CFI “Do you test outside technologies?” | Yes or No
[ExtTech] Qualitative
Invbreviic Licenses CFlI “Do you use third party inventions Yes or No
[InvPatLic] (patents, licenses)?” Qualitative
Connaissance Assimilation of CFI “Do you assimilate know-how Yes or No
[Knowledge] innovative know-how contained in innovative equipment and Qualitative
components?”
activ_rd R&D activities CFlI “Do you conduct R&D activities?” Yes or No
[RDactiv] Qualitative
soutez _rd R&D sub- CFlI “Do you sub-contract or acquire Yes or No
[RDouts] contracting/outsourcing R&D?"
Rdcoopese R&D with other firms CFlI “Do you conduct R&D activities in Yes or No
[RDcoop] cooperation with other firms?” Qualitative
Rdccooppub R&D with public CFlI “Do you conduct R&D activities in Yes or No
institutions cooperation with public research Qualitative
institutions?”
Emphautqualif High-qualified (highly- CFlI “Do you recruit highly qualified Yes or No
[Hgempl] skilled) employees scientific personnel for innovation?” | Qualitative
Achatese Acquisitionof firms CFlI “Have you acquired firms, in whole or| Yes or No
[Buyout] in part, to promote innovation?” Qualitative
Jvall Alliances CFlI “Do you participate in joint-ventures, | Yes or No
strategic alliances and other forms of | qualitative
cooperative collaborations to promote
innovation?”
soutraitant_tech | Sub-contracting for high-| CFI “Are you a sub-contractor for high Yes or No
| [subcont_tech] technology components technology components?” Qualitative

Table 2. Construction of the variable market demamdaket-dem

Variable Name of variable | Source of the Calculation Method for variable Type of variable used if
variable models
Dem_marche [dem Market demand CFI (capacity for | Based on 8 variables. Qualitative
Market dem] innovation)
prod_concycomp_prod] | Competitors’ CFlI “Do you study competitors’ Yes or No
Product products?” Qualitative

brev_concycomp- Competitors’ CFlI “Do you study the patents filed by Yes or No
patent] Patent competitors?” Qualitative
Publica_concu Competitors’ CFlI “Do you study publications by Yes or No
[comp_publ] Publications competitors’ engineers? Qualitative
besoin_cligcus needs] Customer needs CFlI Do you study customer type Yes or No

(segmentation) and needs?” Qualitative
reaction_clie Customer feedback CFlI “Do you collect customer feedback | Yes or No
[cus feedback] from afrersales service departments prQualitative

distributors?”
Satisfaction_clie Customer CFlI “Do you use product labels or Yes or No
[cus_satis] satisfaction packaging to present information Qualitative

about customer satisfaction surveys

(surveys contained on packaging

material)?”
test_consomrficons_ Consumer Test CFI “Do you conduct tests on end Yes or No
test] consumers?” Qualitative
consomation_pion Initiator consumer | CFI “Do you identify emerging needs or | Yes or No
[cons _initiators] behavior consumer behavior by initiators?”

Quilitative
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