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L’exploration de la capacité d’absorption : comment’opérationnalisation méne a une

Résumé

Mots clés

perspective dynamique du concept

Le but de cet article est d’analyser en profondiegoncept de capacité
d’absorption a travers une approche individuellett€perspective novatrice
permet de mettre en évidence une nouvelle condegatian de la capacité
d’absorption que nous considérons comme une cisatneentielle de
processus d’apprentissage encastres.

Capacité d’absorption, apprentissage organisatipmmevation.

Exploring absorptive capacity: how operationalizaton lead to a dynamic outlook of the

Abstract

Key words

concept

The goal of this paper is to analyze in depth thecept of absorptive capacity,
through an individual approach. This innovativespective highlights a new
conceptualization of ACAP as a time-sequenced cbhiiembedded learning
processes.

Absorptive capacity, organizational learning, inaten.



INTRODUCTION

Both in academic and industrial fields, knowledgenow recognized as one of the most
valuable resources for firms’ development and cditipeness. The Knowledge Based-View

(KBV) points out that strategic advantage depemdhow the firm is able to acquire and

exploit knowledge (Spender, 1996). “Firms are iasmegly relying on knowledge acquired

from other firms to facilitate the development béir own capabilities” (Lane and Lubatkin,

1998, p. 473). As a consequence, the importandebsbrptive CAPacity (ACAP) keeps on

growing since the first paper of Cohen and Levih{h890), who defined it as the ability of a

firm to value and recognize new external knowledigsimilate it and apply it. Whereas this
definition meets a global consensus in the numeressarches using this concept (Lane,
Koka and Pathak, 2006, p. 842), it is importanintde that ACAP was used in diverse
settings, conceptualized in multiple ways and messwith very different scales. But it has

always been considered as a source of sustainabigetitive advantage (Cohen and
Levinthal, 1990; Cockburn and Henderson, 1998; ritiag and Martin, 2000; Zahra and

George, 2002) through innovation (Tsai, 2001; Jaresed al., 2005), interorganizational

learning (Lane and Lubatkin, 1998) and knowledgmdfer (Szulanski, 1996; Gupta and
Govindarajan, 2000). This ambiguous situation leasl to new theoretical papers on ACAP
proposing a reconceptualization (Zahra and Gedg62), a rejuvenation of the construct
(Lane, Koka and Pathak, 2006) or again a new respioalization (Todorova and Durisin,

2007).

Whereas this interest toward ACAP is not new, aurkeowledge about this domain needs
more clarity. A major weakness highlighted by reéqgesypers (Lane and al., 2006; Todorova
and Durisin, 2007) lies in the fact that authod ot take advantage of past research. One of
the main reasons is the complexity to operatioraibsorptive capacity, except by using
proxy variables as R&D intensity for instance. Th@mplexity to establish a pattern of
ACAP resides first in the fact that some papersrréd the three dimensions of Cohen and
Levinthal (1990) and others to the four dimensibighlighted by Zahra and Gerorge (2002).
Moreover, gathering these dimensions in a singlecept or in a two-dimension one,
referring to Zahra and George (2002) Potential (RRLCand Realized Absorptive Capacity
(RACAP), without sacrifying the power of explanatiof each step, is not easy. However, the
need for a critical review and empirical test canosts one of the major research issues for

ACAP research nowadays.



Therefore, the goal of this paper is to build alesoaf absorptive capacity taking into
consideration past theoretical and empirical regearobilizing this concept. One of the main
Issues is that past research has failed to see AGAPmultilevel variable. In this perspective,
we propose to approach ACAP through an individwabkpective based on the idea that “an
organization’s absorptive capacity will depend ba absorptive capacities of its individual
members” (Cohen and Levinthal, 1990, p. 131). Five¢ build on previous papers to
determine precisely the scope of each dimensionore we do not use the conceptual
(Zahra and George, 2002) and recent empirical €raaad al., 2005) distinction proposed
with PACAP and RACAP. Even if this refinement malsemse, we prefer to consider each
ACAP dimension separately, as a time-sequenceadh cidearning processes that could take
place at different level of analysis (individuahiuand organization). Third, we propose a
new conceptualization of ACAP as a sum of differemtd complementary dynamic
capabilities, that enable a firm to reconfigure kteowledge base and to adapt to changing

environmental conditions.

L ITERATURE REVIEW ON ABSORPTIVE CAPACITY

Many researchers in different fields (industriabeomics, organizational learning, RBV,
dynamic capabilities, innovation...) mobilized ACAR brder to explain organizational
phenomena and performance. The main problem imgusis concept remains in the very
different approaches used by academics. NearlyAGIAP papers refer to Cohen and
Levinthal (1990) but they do not extensively usstpasearch to build on it. Lane and al.
(2006) indicate that 52% of the articles on ACARéaot been cited by any other paper.
Building on past research, we point out that thennthfferences in ACAP development
resides in three major elements that strengthendhmplexity of the concept: level of analysis
(1), operationalization (2) and dimensionality (Bhrough a deep literature review we first
define ACAP, and then we try to clarify our approat discussing the three issues mentioned
above.

Definition
Past research highlights a consensus in the definibef absorptive capacity, and also
concerning its roles and outcomes. Cohen and Leadiist (1990) definition of absorptive

capacity is the first and the more recognized diney define it as “the ability to value new



external information, to assimilate it and to apflyto commercial ends” (p. 128). Thus,

absorptive capacity is composed of three dimensions

In 2002, Zahra and George proposed a reconceptiahzof ACAP. They define it “as a set
of organizational routines and processes by whichsf acquire, assimilate, transform and
exploit knowledge to produce a dynamic organizatia@apability” (p. 186). While keeping a
great part of the original definition, they dep@om past research in two elements. First, they
identify a fourth dimension, transformation, betwéke assimilation and exploitation phases.
Second, they stress the importance of these dimenistonsidering them as dynamic

capabilities that are combinative.

At last, Lane and al. (2006) define ACAP as “a fgnability to utilize externally held
knowledge through three sequential processesetbgnizing and understanding potentially
valuable new knowledge outside the firm through legtory learning, (2) assimilating
valuable new knowledge through transformative Ile@ynand (3) using the assimilated
knowledge to create new knowledge and commercigdutsl through exploitative learning”
(p. 856). In this definition, they mainly refer @ohen and Levinthal (1990) but borrow the
dynamic capabilities perspective from Zahra andrGe¢2002).

These three definitions are very close togethénénway that the two last are clearly built on
Cohen and Levinthal's (1990) one. However, we dbstactly follow one of these for two

reasons. First, we believe that the transformagiep, between assimilation and exploitation,
is interesting because it strengthens the dynaraigallities perspective through the
integration of organizational learning mechanismasda partly on transformative learning
(Lane and al., 2006; Todorova and Durisin, 200 0h&h and Levinthal (1990) and Todorova
and Durisin (2007) definitions do not really corgidhis dimension. Second, Zahra and
George’s (2002) definition does not take into actdbe capacity to recognize and value new
external information which seem to be a criticaiivdy in external knowledge acquisition

(Henderson and Clark, 1990), while Cohen and L&eginand Todorova and Durisin clearly

point out this aspect in the first dimension.

Therefore, we keep for the time being the origihadinition of Cohen and Levinthal (1990)
while introducing the third dimension (transfornoafi highlighted by Zahra and George

(2002). After an operationalization of ACAP, a ndefinition is proposed and discussed at



the end of the paper. Before the description ofheditnension in this research, three

shortcomings relative to ACAP research are disalisse

Critics about ACAP research

The objective of this part is to clarify our appchaof ACAP taking into consideration the

main shortcomings in the study of this concept. $tracture of the literature review, that

includes the most central papers in ACAP literaii@i@hra and George, 2002; Lane and al.,
2006), is designed to get all the aspects of thigept in a progressive way. First, problems
concerning level of analysis are approached. Seaguefrationalization is addressed leading
to the description of ACAP dimensions in previotsdges. Third, the dimensionality of the

concept is discussed through two main points: tlesemtation in appendix 1 of the major
theoretical and empirical papers on ACAP regardimg unit of analysis, theoretical lens,

modeling, measurement and outcomes, and the divigidCAP in two subsets of Potential

Absorptive Capacity (PACAP) and Realized Absorptapacity (RACAP).

Level of analysis
Cohen and Levinthal (1990) considered ACAP as garurational level construct residing in
firms and also in organizational units. Among thaséhors, absorptive capacity depends on
the level of prior related knowledge of the firmmdat evolves “in a history-dependent fashion
as the firm accumulated (or failed to accumulatedwidedge critical to its later growth”
(Autio and al., 2000, p. 911) If we take a closaoK to appendix 1, three units of analysis
have been used in ACAP research: country, intenizgion and organization. However, a
great majority of papers use ACAP as an organimatitevel variable This approach does not
allow to take into account the richness of theaddéht ACAP components symbolized partly
by the embeddedness of multiple levels of analysideed, past research has failed to see
ACAP as a multilevel variable.

While Cohen and Levinthal (1990) argue that orgaiional absorptive capacity is a function
of individuals absorptive capacity, no research basn realized at the individual level of
analysis which is really surprising. This tendemylso highlighted by Lane and al. (2006):
“The lack of attention to the process aspects ebgiiive capacity has also led researchers to
overlook the role of individuals in developing, ttipng, and maintaining absorptive
capacity” (p. 853). Indeed, a firm’s absorptive a&epy reflects both the implications of
individuals in managing and transferring knowledigeysing some processes and tools and



also in integrating the specificities of an indystFurthermore, Dyer and Singh (1998)
indicated that knowledge sharing routines condtitat critical mechanism in ACAP
development relying on individuals’ actions. Whilee organizational learning literature is
often based on the study of individuals’ actiond amechanisms, there was no influence on
ACAP research. This aspect is called to changeaa® land al. (2006) suggest: “individual
cognition is a critical internal driver of absormicapacity” (p. 857). As a consequence, we
approach ACAP from an individual perspective irsthésearch for three reasons. First, the
development of ACAP relies on the knowledge cajgasl of individuals. This perspective
gathers an individual and a collective dimensioekd, knowledge capabilities reflect both
the capacities of individuals to acquire, assimsildtansform and exploit knowledge but also
the organizational routines associated with knog#edharing processes and information
flows. Second, the complexity and ambiguity of twncept has led to a misuse with few
generalizable results. Third, the creation of highie products and services is dependent on
the creativity of individuals. “It is the firm’s dividual members who add the creativity
needed to help the firm uniquely create value froew knowledge” (Lane and al., 2006, p.
854). Thus, using an individual level of analysisdeepen our knowledge concerning ACAP

seems relevant.

Operationalization
The main problem concerning ACAP studies lies sndperationalization. While we nearly
reach twenty years of absorptive capacity resedeshpapers try to operationalize it except
with objective variables. Indeed, ACAP was ofterasweed with proxies like R&D intensity,
patents, number of scientists working in R&D demamnts, number of publications, number
of new projects, development length of a new prtdacvice... As Lane et al. (2006, pp.
854) argue “most studies have operationalized AGH# R&D-related proxies, such as
R&D intensity or patents [...] leading us to questighether these studies actually measured
absorptive capacity at all”. In our view, theseeaubive measures of ACAP have six main
shortcomings:
= First, proxy measures of ACAP have a weak expliegpower regarding to the strength
one of its dimensions. Indeed, the concept of giis@r capacity is much more than just
R&D intensity or number of patents. These kindsnefasures were often used because
such R&D or patent data are quite easy to obtaihthey “have been rudimentary and

do not fully reflect the richness of the constru@ahra and George, 2002, p. 199).



= Second, if we consider ACAP as a dynamic capabiliy Zahra and George (2002)
argue, using such objective measures is totallgdgaate. R&D intensity or number of
patents display a static view of absorptive cagadihey do not take into account all
the knowledge processes and flows inside and @tk organization, nor the classical
path of knowledge development.

= Third, these measures neglect the role of indivglira organizations although Cohen
and Levinthal (1990) highlighted the sociocognitigspects and processes of this
concept. Indeed, innovation or new product devekunperspectives rely mainly on
the capabilities of individuals. Thus, taking irdonsideration the role of individuals in
knowledge activities appears fundamental for ACARrationalization.

= Fourth, proxy measures related to knowledge cneadie R&D intensity or patents for
instance, have some accuracy problems accordil8pémder and Grant (1996). They
argue that patents can better reflect a strateggitipning more than a real innovation.

= Fifth, if we take a look to prior research on ACAPappears that some results are not
consistent. Some papers argue that ACAP (R&D ii@nss a predictor of
interorganizational learning whereas others notWkly and al., 1996; Tsai, 2001).
Thus, the adequacy and validity of proxy measure®CAP are really questionable.

= Sixth, considering the context of this researchg tgpects confirm the inadequacy of
proxy measures. From one hand, there is not aleaig&D department in SME'’s.
Therefore, costs allocated to research activitresdaficult to assess. From the other
hand, several managers told us that patent refyistrés too expensive and time-

consuming for their organizations.

For these reasons, we argue that the use of preagunes for ACAP operationalization is not
appropriate. The few research (Szulanski, 1996el&hubatkin, 1998; Jansen and al., 2005)
that applied other kinds of variables for ACAP, lksowledge sharing mechanisms,
organizational routines, capacities, dominant lagiccompensation policies show that such
factors explain more variance than R&D intensithisTissue emphasizes the richness and
complexity of ACAP, that have to be recorded inojperationalization.

Taking into consideration both Cohen and Levinthabnsideration that individual cognitions
are the basis of a firm’s absorptive capacity aadd.and al., (2006) limiting assumptions in
current ACAP research, we decide to display anviddal approach of ACAP. This

perspective allows to bypass several shortcomihgast research that are discussed in next



sections. Our objective is to emphasize the roleindividuals in the development of
absorptive capacity through the use of some org#oizal learning mechanisms. This
approach is based on three main reasons. Firstjdodls are at the basis of learning theories
and they are responsible for the identificatiorffugion, development, transformation and
exploitation of knowledge assets. Second, acadermphasize the role of ACAP in
promoting innovation (Appendix 1). This perspects@nnot be explored only through an
organizational lens. Indeed, the innovative powleAGAP is contingent upon individuals’
creativity and dynamic capacities. Employees bkngwledge within the firm and create
unique value from that knowledge through their cetapce and experience in knowledge
activities. “This uniqueness arises from the peatd&mowledge and mental models of the
individuals within the firm, who scan the knowledgevironment, bring the knowledge into
the firm, and exploit the knowledge in productggasses, and services” (Lane and al., 2006,
p. 854). Third, ACAP is definitely a multi-level struct that can be approached through an
individual, a unit, an organizational or even aterarganizational perspective. However, if
the goal is to make a deep analysis of ACAP funatigp and development within a firm,
taking into consideration both dynamic aspectsthedole of social integration mechanisms,
the individual level of analysis is, according & the more pertinent.

Before introducing the problems related to ACAP elirsionality, we present the content of

the four dimensions based on past research thatineotnis concept.

Dimensions of ACAP
Table 1 displays the four ACAP dimensions relafingp its components, themes and main
authors.
Table 1: composition of ACAP dimensions in previousesearch
Dimensions Components Themes & Main authors
measures
Know!ed_ge Dyer (1996); Szulanski
Prior knowledge IrEGXpOeSrlitgrr]feS of R&D (1996); Autio & al., (2000);
9 SeR/ice Van Wijk & al. (2001);
. Zahra & George (2002)
Acquisition Last diploma
q Cohen & Levinthal (1990);
Risk tolerance Mowery & al., (1996); Kim
Prior investments| CEO support (1998); Lahti & Beyerlein
R&D investment | (2000); Zahra & George
(2002)




Recoanizing the Cohen and Levinthal
Motivation to valueg 9 (1990); Zahra & George
acquire and share Commitment (2002); Mahnke & al.,
knowledge Intensitv and speed (2003); Lane & al. (2006);
y b Todorova & Durisin (2007)
Cohen & Levinthal (1990);
Knowledae Interpretation Dodgson (1993); Szulansk
Assimilation understa?ldin Comprehension (1996); Lane & Lubatkin
9 |Formalization (1998); Jansen & al. (2005);
Todorova & Durisin (2007)
Knowledge Recodification (Slgugg?sélrgleigfsl)d l;' r:|
Transformationconversion & Questioning ' ' )
internalization Integration (2000); Jansen &'al. (2005);
Todorova & Durisin (2007)
Knowledge Cohen & Levinthal (1990);
Knowledge use & intensity Harvesting Dodgson (1993); Lane &
Exploitation || g€ u y Y Lubatkin (1998); Autio &
implementation |resources )
. |al. (2000); Lane & al.
Core competencies (2006)

As we follow both a dynamic and individual approathe literature on organizational
learning was explored to build each of the four elsions of ACAP. Thus, several
knowledge processes and routines were used thaturpigr consideration the numerous
interactions between individuals. This aspect tyeaupports a dynamic view of ACAP.
“Critical to the advancement of the absorptive céyditerature is the need to move away
from a structural perspective of absorptive capatota view of it as more of a dynamic
capability. Such a shift in perspective focuse®rdaibn on the structure, policies, and
processes within the organization that affect keaolge transfer, sharing, integration, and
creation” (Lane and al., 2006, p. 857). Accordindhe development of ACAP depends on
the ability and motivation of firms’ members to shaintegrate and exploit new external
knowledge (Szulanski, 1996; Lane and Lubatkin, 19%he, Salk, and Lyles, 2001; Zahra
and George, 2002). Considering ACAP as a set oamyn capabilities, knowledge-based
mechanisms are used to operationalize each dimerdi@n individual level of analysis,

which clearly lead to a processual analysis of giis@ capacity.

Acquisition
This process refers to the Cohen and Levinthal&siarrecognizing and valuing new external
knowledge. It deals with three main components ierpmvestments, prior knowledge,
commitment to gather knowledge — as shown in tdbkbove (Zahra and George, 2002).

Prior investments deal with the efforts of a firm éncourage knowledge acquisition and

10



transfer. Prior knowledge is considered as thel lef/@xpertise of the firm. “The ability to
evaluate and utilize outside knowledge is largelfuaction of the level of prior related
knowledge. [...] Prior knowledge confers an ability tecognize the value of new
information, to assimilate it, and to apply it tonemercial ends” (Cohen and Levinthal, 1990;
Dyer and Singh, 1998). Commitment to gather knogdedetermines the motivation of firms’
members in identifying and acquiring knowledge. v adopt an individual approach of
ACAP, it is important to note that a rich sociahtext improves the communication between
individuals (Verona, 1999) through the creationctifsed relationships (Tsai and Ghoshal,
1998; Hansen, 1999) and enhance a unit’'s abilitgciguire, assimilate and exploit external
knowledge (Jansen and al., 2005). Moreover, ColnenLavinthal (1990) indicate that “an
organization’s absorptive capacity does not simggpend on the organization’s direct
interface with the external environment. It alspeleds on transfers of knowledge across and
within subunits” (Cohen and Levinthal, 1990, p. 13Ihis perspective sheds light on the
external and internal aspect of the acquisitioneslision. From one hand, new knowledge can
be acquired through interactions with externalsuriftom the other hand, new knowledge can
be acquired through internal interactions with fimembers. This aspect has two main
consequences. First, it clearly makes more complex construction of a knowledge
acquisition variable in gathering the three subsatisions indicated before. Second, this
consideration underlines the fact that acquisitan be considered as the first step to develop
a new knowledge basis within the firm. Thus, atiradividual level of analysis, we suggest
that knowledge identification and acquisition degeon the degree of knowledge access and

flow.

This perspective emphasizes the role of knowledwesters inside and outside the company.
Szulanski (1996), studying transfers of best pecasti highlighted the fact that a lack of
absorptive capacity constituted a barrier to irdeknowledge transfer. Moreover, Dyer and
Singh (1998) pointed out that the development oARGs dependent on knowledge sharing
routines inside and outside the firm. Building dmsttwo results, a great part of external
knowledge acquisition can be considered as a psdz&@sed on knowledge sharing. A strong
intensity of knowledge flows within and betweenm g constitutes a clear support to external
knowledge acquisition. If firm members are acquaintabout organizational and

environmental changes, it suggests a dynamic psocke&nowledge acquisition based on

individuals interactions.

11



Assimilation
“Assimilation refers to the firm’s routines and pesses that allow it to analyze, process,
interpret and understand information obtained frexternal sources” (Zahra and George,
2002, p. 189). This second dimension of absorptapacity deals with individuals’
knowledge interpretation and understanding. Thiagsphof absorptive capacity is far more
individual than collective. Indeed, knowledge asktion describes the capacity to
understand new external knowledge and to link these pieces to the existing knowledge
basis. In this perspective, a scale of assimilagioould measure the capacity of individuals to
learn and understand new knowledge, and also tanputguestion existing processes, ways

of doing or products and services.

Transformation
Transformation is the internalization of new ext&drknowledge in existing firms’ processes
and products. “Transformation denotes a firm’'s &éjg to develop and refine the routines
that facilitate combining existing knowledge ande thewly acquired and assimilated
knowledge” (Zahra and George, 2002, p. 190). Inogfifpn to Todorova and Durisin (2007),
we do not believe that “transformation represemtsakernative process to assimilation” (p.
778) for three main reasons. First, transformatioghlights the process of knowledge
creation which is a fundamental step before exatioih. Second, knowledge transformation
is not individual. It is a collective activity diceed towards improvement perspectives based
on individuals’ interactions and complementarityhisl phase is important because it
constitutes a strong link between assimilation exploitation. Third, this step is relevant at
an individual level of analysis because it links AMZresearch with organizational learning

literature (Lane and al., 2006).

Exploitation

This phase has often been considered as the mosttamnt one. If we look at Cohen and
Levinthal’'s definition, employees must be able tpplg new external knowledge to
commercial ends. “Exploitation as an organizatioceggability is based on the routines that
allow firms to refine, extend, and leverage exggtoompetencies or to create new ones by
incorporating acquired and transformed knowledde its operations” (Zahra and George,
2002, p. 190). Routines that allow the implemeatatf new knowledge into products or
services are very precious ones (Spender, 1996hidrperspective, exploitation should not

be neglected because it brings all the outcomé&amivledge identification, capitalization and

12



integration efforts. Previous scales of ACAP paitady focus on this dimension, using
objective metrics as patents number or the lauhclew products or services. Moreover, they

do not take into consideration the importance ofisooutines in knowledge exploitation.

Dimensionality

As we already noted, Cohen and Levinthal (1990yested that ACAP has three dimensions:
the ability to recognize and value new externalvidedge, the ability to assimilate it and the
ability to commercialize it, which can be resumeg A&acquisition, assimilation and
exploitation. Whereas many authors refer to Cohed kevinthal’s paper, few of them
display these three dimensions in their researahdland al., 2006). Indeed, they do not take
into account the richness of the construct by @mpgrationnalizing ACAP through proxies
measures as R&D intensity for instance. This pa@ndeveloped in a further section. As a
result, no papers really consider the dimensionalftthe concept before Lane, Salk and
Lyles in 2001. They were the first to destructure tinity in absorptive capacity in indicating
that “the first two components, the ability to uretand external knowledge and the ability to
assimilate it, are interdependent yet distinct fittwa third component, the ability to apply the
knowledge” (p.1156). This proposition was reallyrtpeent in moving forward a deep

exploration of ACAP dimensions.

In 2002, Zahra and George introduced a fourth dsimento ACAP with transformation that
takes place between assimilation and exploitattepss This new dimension is said to help
the combination of newly acquired knowledge witkhomuse knowledge. The integration of
this dimension presents three advantages. Firdtelgs to introduce some organizational
learning mechanisms in ACAP development. Secondakes a clear differentiation between
diverse knowledge activities that could not be get in the same dimension. Third, it
highlights a dynamic capabilities perspective. Batra and George (2002) go further the
introduction of a fourth dimension. They more glibpareconceptualize ACAP in
differentiating two subsets: Potential Absorptivap@city (PACAP) and Realized Absorptive
Capacity (RACAP). PACAP is the ability of the firto acquire and assimilate new external
knowledge, and RACAP the ability to transform amgleit it. With this contribution, Zahra
and George (2002) want to highlight both the commgletarity between PACAP and RACAP,
but also the different roles of each subset inipgéneration. These authors indicate that
firms differ in their approach of ACAP whether théycus on exploration (PACAP) or

exploitation (RACAP) perspective. In their viewrnfis concentrating on PACAP are able to

13



renew their knowledge basis but they face problgrasprevent exploitation benefits, mainly
due to the costs dedicated to this explorationthénopposite, firms concentrating on RACAP
may generate short-term benefits but would not lide & bring new ideas into the firm.
Therefore, “firms need to manage these dimensidrabsorptive capacity successfully to
obtain superior performance” (Jansen and al., 200999).

However, Zahra and George (2002) stressed thatffitprare created primarily through
RACAP” (p. 191), which suggest a kind of hierardbgtween the dimensions. Even if this
consideration is quite logical from a practicalmgadf view, it totally reduces the influence of
knowledge acquisition and assimilation mechanismfirm performance. In our view, this
perspective has to be put into question for seveesons. First, if we consider ACAP as a set
of dynamic capabilities as Zahra and George (2Q08jed, it is not relevant to consider that
only RACAP generate profits. Indeed, this dynamiew of ACAP highlights a kind of
sequence of organizational learning routines andham@sms, each step building on the
previous one, acquisition being the first actitibybring value into the firm. Second, RACAP
is totally dependent on PACAP performance and iesdmot exist without knowledge
identification and capitalization efforts. In thatay, we could even consider that ACAP
development is more relying on exploratory actestiwhich is consistent with Cohen and
Levinthal (1990) or Lane and Lubatkin (1998). Thitdese four dimensions represent very
different learning activities as shown in tableAtquisition is based on relational exchanges
as knowledge sharing. Assimilation is a deep irtligl activity of knowledge internalization.
Transformation can be described as a set or org@mmal mechanisms in order to link in-
house with newly acquired knowledge, which suggesteral collective aspects. Exploitation

describes the unit capacity to value its productsservices in the market.

For these reasons, we consider that the PACAP /ARAEategorization is not relevant from a
theoretical perspective. Thus, we think that ACAPnehsions should be approached
separately in order to take into considerationribleness of each step. This point is in line
with Lane and al. (2006): “We believe that expliciseparating them is necessary, because
each of these dimensions requires different presesathin the organization. Explicitly
separating the dimensions forces researchers egmeze the different nature of the processes
underlying these constructs, as well as the ineromships among them” (Lane and al.,
2006, p. 857).
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Two recent researches also put into question thisnpial and realized absorptive capacity
conceptualization.

First, the empirical research of Jansen and al0Fp@ndicated that “the four dimensions
underlying potential and realized absorptive cagaere’ not only theoretically, but also
empirically distinguishable” (p. 1005). They shdvat a four-factor model of ACAP is better
that the classical two-factor model with PACAP &WCAP. This contribution is central to
the question of dimensionality of absorptive cafyaci

Second, Todorova and Durisin (2007) presented @ecf model of ACAP where
transformation is no more a dimension of the cohc&ffe suggest that transformation is
regarded not as a consequence but as an alterpaiticess to assimilation” (p. 778). This
proposition is based on the fact that knowledgenaksdion is not always reached after
acquisition. Consequently, firms must change thegnitive structures before assimilation,
which allows to internalize new acquired knowledtd®t is incompatible with prior
knowledge. This reflection is really interesting dansidering some backward and forward
loops between assimilation and transformation meeg highlighting therein a dynamic
relation between these two dimensions. Howeverbaleeve that this proposition has two
main problems. First, it does not really take iattzount the content of each dimension. As
we already noticed, assimilation and transformatiepresent very different knowledge
activities: assimilation is focused on knowledgetetinalization while the goal of
transformation is to link prior knowledge with n@wequired knowledge. Moreover, these two
dimensions are also different in substance, assimil being an individual activity while
transformation being a more collective one. Secaralpelieve that Todorova and Durisin’s
(2007) proposition is incomplete. While we agre¢hwhe authors in integrating some loops
in ACAP development, we believe that some can algst between others dimensions of
absorptive capacity, as acquisition and assimitator instance. Indeed, when they indicate
that transformation can be alternative to assiimiiabased on cognitive structure changes
issues, they do not take into consideration the ebindividuals in knowledge assimilation. If
newly acquired knowledge is too far from in-housewledge and prevent its transformation,
individuals have also the possibility to get baoktlte knowledge source, that is to say to
acquisition, in order to clarify some ambiguousexsp. Thus, knowledge assimilation can be
realized through transformative learning but aleoough a backmove to the knowledge
source. In this perspective, we do not follow Tadar and Durisin (2007) who gather
assimilation and transformation. As a conclusioe, eensider in this paper that ACAP is
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composed of four distinct and complementary dimamsi (acquisition, assimilation,

transformation and exploitation) that represeny@atchic model of organizational learning.

RESEARCH METHODOLOGY

Sample

French high-tech SME’s were chosen to participatehis study. The selection process
mainly resides in the use of criteria that measheetechnological performance of firms. In
this perspective, some indicators used by the OBEi2 identified. Four elements were used
in this research to determine the “degree” of tetbgy of firms, that is its technological
performance: R&D investment, sales per employdessaowth and patents. Thus, among 19
firms, 10 were kept accounting for their adequatieith the technological performance
criteria. These SME’s are in different industriagtomatic, robotic, electronic, computer and

telecommunications.

Data collection

A first exploratory research concerning the mecsmmsifor promoting organizational learning
was initiated by regional institutions and assaeaie, interested in the development of high-
tech SME'’s. This study allows to clarify our appebaf absorptive capacity in the context of
small companies. In this perspective, we decidetbliow Van den Bosch and al. (2002)

recommendations who suggested to distribute quesices to all the employees of the
sample. Thanks to the support of top managemeist,rédsearch benefits from very good
survey conditions in the way that we had a tot&@leas to the whole staff of the 10 firms.
Thus, all the employees completed and returnedgtlestionnaire. 246 were collected, 36
being not usable (too many missing values), forotltof 210 valid questionnaires.

Confidentiality was ensured by asking employeeslitectly send us the questionnaire by

mail or email, instead of dispatching it througmgany headquarters.

Validation of constructs

Few studies try to operationalize ACAP except wathjective measures as we already
indicated. Moreover, no research approached abgerpapacity at an individual level of
analysis to our knowledge. Therefore, specific rogtwere created for three dimensions:

acquisition, assimilation and transformation. A Wihexge intensity scale (Autio and al.,
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2000) is used for exploitation. Before introducidigectly the validation of constructs we
discuss the operationalization of the four dimensim this research. ltems are available in
table 3.

Acquisition
As we adopt an individual approach of ACAP, considgthe identification and acquisition
of new external knowledge as a process based owl&dge sharing seems to be relevant.
Moreover, it emphasizes the importance of individuaotivation to recognize the value and
acquire new external knowledge. We follow seveeakearches (Szulanski, 1996; Zahra and
George, 2002; Jansen and al., 2005; Lane ando&i6; 2 odorova and Durisin, 2007) to build
items that symbolize this first dimension.

Assimilation
Concerning the second dimension of ACAP that isgiged in this study as a real individual
activity, we create items that assess individuai®wledge understanding, interpretation and
integration, based on several studies (Powell &nd$06; Lane and Lubatkin, 1998; Zahra
and George, 2002; Jansen and al., 2005).

Transformation
In following an individual perspective of absor@ieapacity, transformation should measure
the involvement of individuals in combining exigliknowledge with the new one and in
improving some processes or ways of doing in tb@mpany. Szulanski (1996) developed a
“retentive capacity” measure which was definedhas ability of a recipient to
institutionalize the utilization of new knowledgg@d. 31). According to us, this variable is
partly reflected in the transformation dimensiorZzahra and George (2002). Therefore, we
refer to this scale to build our items that suggelstowledge change and integration
perspective in order to improve processes throwyhsolutions, new ways of doing, or the
use of new tools (Gruenfeld and al., 2000; Jansdmah, 2005).

Exploitation

As we try to develop a global scale for absorptigpacity, it is impossible to use objective
measures as mentioned before in the descriptitimofourth dimension. As a consequence,

we look for another solution that give more impodato individuals’ actions and

17



perceptions. Thus, at an individual level of analythis exploitation stage should reflect the
performance of learning that could be understoaérnms of employees’ perception of
knowledge intensity. This variable highlights tlentribution of the knowledge of employees
for the realization and commercialization of higiltie products and services. We use a scale
of Autio, Sapienza and Almeida (2000) to assessitiygee of technology, knowledge and

know-how delivered in the firms’ products and seeg.

It is important to note that some components obglisre capacity described in table 1 are
not included in this operationalization. Two reasaan be advanced. First, past research
mainly displayed an organizational level of anayssing objective measures for ACAP that
have no sense at an individual level of analyseso8d, the multiplicity of themes owned by
this concept makes its construction quasi impossablfirst try. For this reason, this paper,

while building on past studies, is still explorator

All items of the four dimensions were measured @eween-point Likert scale, where 1 was

defined as “strongly disagree” and 7 as “totallye&. We partially draw on past research to
build our scales, mainly on ACAP papers (Szulank896; Zahra and George, 2002; Jansen
and al., 2005; Lane and al., 2006), but also oamigational learning literature. Based on this
work, we consider ACAP as a set of distinct but ptamentary dynamic capabilities

following Zahra and George’s (2002) arguments. tAk measures were presented during
research workshops and tested by several profeasdr&®hD students. The objective was at
the same time to control the content of each dimersnd to check that there is no ambiguity
in the formulation of the items. Valuable commeetd us to make some changes to the first

version.

It is important to note that this research is sommvexploratory. Following the objective to
examine in depth absorptive capacity, this resegoes further than the strict development of
scales for each dimension. It also analyzes twerotlays of structuring ACAP. First, we test
the empirical relevance of splitting ACAP in twobsets - PACAP and RACAP - following
Jansen and al. (2005) recommendations. Second,|lseeaaalyze the global concept, in
considering it as a unified block composed of fdistinct dimensions, which remains the
more classical way to perceive and use absorptapadty. In this perspective, this research
tries to make a first move in developing diffictd-measure constructs. A focus is clearly put

on the reliability of our scales as Lane and &Q0@, pp. 854) suggest: “While the small
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number of empirical studies limits how much we say about the validity of these studies,
our review suggests that scholars should be coedeatout threats to construct validity,

internal validity and external validity”.

Content reliability was checked at the beginninghef study in two ways. First, the structure
and formulation of the questionnaire was testeihduesearch workshops. Second, an expert
group, composed of professors and managers imgdiéatthe project, analyzed the relevance
of the content of the four ACAP dimensions. Thisugy has validated the content of the four
dimensions as indicated in table 2 below. A desiompof all items is available in table 3.
Some items were removed, either because they dtgdicthe content of another item or
because they were ambiguous. This work providelihgirery support to the content validity
of our ACAP scale.

Reliability was first analyzed through an explorgtéactor analysis, which assess the fit of
items in a scale and help to identify factors afrelated items. The 21 items were subjected
to a principle component analysis with varimax tiota Only items with a factor loading

greater than 0.40 were considered in the analy@isnbach alpha is used as internal
consistency reliability indicator. Nunally (1978¢commended to apply a 0,70 level of

acceptance. They are available in table 3 andlbseagerior to 0.76.

We pursue with a confirmatory factor analysis. Toembination of exploratory and
confirmatory methods is frequently used when boddimeasurement scales (Valette-
Florence, 1993; Roussel, 1996). Indeed, the carttab of structural equation modeling after
a principal component analysis is twofold: asskescbntent of a questionnaire and determine
the best factorial structure in terms of adjustmergmpirical data. Amos 5 used a covariance
matrix as input to test the model, which allowsstody the underlying causal relationships.
Structural equation modeling method allows to chdek stability of the scales’ factorial

structure, their homogeneity and their discriminamd convergent value.

Table 2: content of ACAP dimensions in this reseatt

) . Number
Dimensions . Theme Measure
of items

Prior knowledge and flow of
Acquisition 6 Knowledge flow information about internal and
environmental changes
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Discovering of new practices
Knowledge technologies, actors, product

understanding and reconsideration of the

current way of working

[72)

Assimilation 6

Improvement of procedures and
practices, use of new tools and
speed

Knowledge

Transformation 6 . N
internalization

Contribution of the knowledge
of employees for the realizatign
and commercialization of high

value products and services

Exploitation 3 Knowledge intensity

Convergent validity has been assessed through ommplementary criteria: a significant t-
statistic for each item level path (t>1,96 and p80.and each path loading must be greater
than twice its standard error (Fornell and LarcH&81; Anderson and Gerbing, 1988). Each
ACAP dimension succeeded the two convergent vgltdits, as shown in table 4.

The quality and validity of our scales is checkhtbtigh five adjustment indicatorg/df,
GFI, AGFI, RMSEA and CFl.

Results of the principal component analysis areudised first and then those of the
confirmatory factor analysis. These analyses follbis order:

1. We test each dimension of ACAP separately;

2. We test the PACAP / RACAP distinction;

3. We test the global concept of absorptive capacity.
RESULTS
The following table presents the items of each disien of absorptive capacity, and also the
main results of the principal component analysis.

Internal consistency reliability indicators are izated, either for the four ACAP dimensions,
the classical PACAP and RACAP model and for thégl@oncept.
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Table 3: items, means, standard deviation and factdoadings

ACAP M | SD | Factor loadings* Cronbach
alpha
1] 2] 3| 4] a] b| c
<ReC|p|er_11> is informed about. 491! 1.64| 0.74 - -
changes in products and services.
<ReC|p_|en1>_|s qurmed about new 4.4 1.87] 0.77
strategic orientations.
<Recipient is informed about
technological transformations and |4.94|1.75/0.74 5
innovations. 0.87:
<ReC|p|e,n1> is informed about 520! 1.47]0.72 '
partners’ changes.
<Recipient is mformed abqut a 447 1.83| 0.84
change of suppliers or distributors.
<ReC|p|en’1> is informed about 426! 1.86| 0.76 | :
employee’s change. : :
- 1 0,771
When meeting external actors : ; ;
<Recipient learn new management| 3.66| 1.77 0.65
methods and processes.
<ReC|p|en1> discover new suppliers 413|188 0.84
and distributors.
<Recipient acquire knowledge about ;
external technical processes and | 4.84|1.73 0.85 0.85!
technological innovations. !
<Rec_|p|en1> reconsider the way of 3.84| 1.66 053! 0.47 ' 0.83
working. e
<ReC|p|e_ni> discover new products 468 1.72 0.80
and services.
<Recipient have new ideas. 4.57|1.59 0.79
<Recipient improve current methods
and practices in proposing new 4.65|1.55 0.79
solutions.
<Recipient improve current methods
and practices in finding ways to go | 4.62| 1.61 0.84 5
faster. 0.84!
<Recipient improve current methods '
and practices in changing old 4.91/1.69 0.76 . .
processes. i i
— : 10.81:
<Recipient improve current methods ; ;
. ! . 4.99| 1.65 0.77
and practices in using new tools.
We have a strong reputation of 536/ 1.60 091
technological excellence.
Knowledgg intensity is characteristi 5 70/ 1.13 0.77
of our business. 0.85!
There is a strong knowledge :
component in our products and 5.82| 1.27 0.79
services.

Note:

1 = acquisition; 2 = assimilation; 3 = trangfmation; 4 = exploitation;

a = 4 dimensions; b = PACAP / RACAP; ¢ = ACAP * Ordgtbr loadings superior to 0.4 are indicated
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ACAP dimensions

The four scales that represent the dimensions sfrpbive capacity are satisfactory. Indeed,
the Cronbach alphas indicate very good internakistency reliabilities for acquisitior. (=
0.87), assimilationo( = 0.85), transformatioru(= 0.84) and exploitatioru(= 0.85). However,

it is important to note that two items of the tdfamshation phase do not appear on the same
dimension than the four other items when using rBmax rotation. Moreover, the rotated
component matrix reveals very different valuestf@ase two items in comparison with others.
For these reasons, we decide to remove them frentrémsformation scale, that will be
composed of four items in forthcoming analyses.allekplained variance is also important
for each factor: 62% for acquisition, 58% for asktion, 68% for transformation and 78%

for exploitation.

Confirmatory analyses indicate that the scalesMOAP dimensions are reliable (acquisition,
Rho = 0.87; assimilation, Rhd = 0.86; transformatiBhd = 0.86; exploitation, Rhd = 0.86)

with satisfactory results as shown in the followtagle.

Table 4: results of the confirmatory analyses forhe four dimensions of ACAP

Dimensions of absorptive capacity
Indicators Acquisition Assimilation Transformation Exploitation
v2df 1.312 0.906 2.855 2.086
GFlI 0.983 0.985 0.993 0.994
AGFI 0.86 0.93 0.93 0.96
RMSEA 0.038 0.000 0.093 0.071
P 0.543 0.785 0.177 0.253
CFlI 0.989 1.000 0.995 0.996
;'ZZ'ggreskg 0.872 0.860 0.862 0.864
Convergent
validity 0.53 0.51 0.61 0.68
pVC

Pacap / Racap
After analyzing each dimension separately, wettestlassical model proposed by Zahra and
George (2002) with PACAP (acquisition and assinatgt and RACAP (transformation and
exploitation). The objective of this analysis is deepen our understanding of absorptive

capacity, and more precisely of the relations betwehe four dimensions. Principal
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component analysis shows satisfactory resultshfese two subdimensions. Cronbach alphas
indicate quite good internal reliability for PACAR = 0,77) and RACAP« = 0,80). Total
explained variance is acceptable with respectié€% and 72% for PACAP and RACAP.
However, confirmatory analyses reveal some probldnteed, while results are acceptable
for RACAP (Rhé = 0.50), they are quite bad for PAZith a very weak Rh6 (0.10) and a
non-significative RMSEA as shown in the table beldverefore, results for PACAP and

RACAP scales are ambiguous.

The global ACAP model

The third analysis is related to the global conceptabsorptive capacity. A principal
component analysis is launched on the 19 items ustids research after the suppression of
two items of the transformation phase. Items redpam the four dimensions of absorptive
capacity. First, results of the principal componanalysis show a good reliability of the
ACAP scale ¢ = 0.83). Second, the extraction through a varimatation provides four
factors that are conformed to our expectations sl ACAP conceptualizations (Table 3).
Total explained variance is satisfactory with so®8e4%: 19.5% for acquisition, 18.5% for

assimilation, 15.2% for transformation and 13.1%eiploitation.

The objective of the confirmatory factor analysis the global ACAP concept is twofold:

investigate the measurement model of absorptiveadgigp and examine the structural
relationships between the four dimensions. Fitsis important to note that a second order
model could not be validated, because of weak ssgre weights (<0.5). Second, while
ACAP has a satisfactory Rhd (0.85), results of ¢hafirmatory analysis are ambiguous.
Values for GFI and AGFI are quite satisfactory basults present a non-significative

RMSEA and a very weak value for the CFI.

The following table shows the main results of tlemfocmatory analysis for the PACAP /
RACAP constructs and the global absorptive capaatgcept.
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Table 5: results of the confirmatory analyses for RCAP / RACAP and the global
concept of absorptive capacity

Indicators PACAP RACAP ACAP

v2df 2.836 1.174 8.146
GFI 0.879 0.982 0.909
AGFI 0.787 0.902 0.815
RMSEA 0.092 0.028 0.182
P 0.000 0.707 0.000
CFI 0.691 0.997 0.485

Results of these analyses are interesting in sewaygs. While the scales representing the
dimensions of ACAP are satisfactory, the classilistinction of Zahra and George (2002) -
PACAP / RACAP — displays some ambiguity, as for ¢fhebal measure of ACAP. These
results deepen our understanding concerning thernialt structure of ACAP in clearly

differentiating the four dimensions. Moreover, thegll for a reconsideration of absorptive

capacity as a unified concept.

DISCUSSION AND THEORETICAL IMPLICATIONS

This research puts into question two fundamentslieas concerning absorptive capacity
research while proposing a scale to measure timseqd. Neither the classical categorization
of ACAP in PACAP and RACAP (Zahra and George, 20fX2he consideration of ACAP as

a unified concept appear relevant in this studwesehfindings are explored further below.

First, principal component analysis through a vasimotation indicate the existence of four
distinct factors and not the two dimensions of ptiéé and realized absorptive capacity.
Moreover, confirmatory factorial analyses strengtlieese outcomes in pointing problems of
reliability with PACAP and, to a lesser extent, RA Indeed, the PACAP scale displays a
bad discriminant validity with a very weak Rhé (@ 1and a non-significative RMSEA.

Results for RACAP are better but not really satisfey (Rhd = 0.50). At last, this two-factor

model has the worst results in comparison withahe-factor and the four-factor models. For
these reasons, we suggest that the consolidatioabsbrptive capacity in PACAP and

RACAP is not empirically relevant, which is in limath the results of Jansen and al., (2005).
Approaching ACAP through potential and realized cap8ve capacity may cause some
problems of accuracy in the identification of thendnsions that remain clearly distinct and

also concerning the mechanisms that can impact gaate.
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Second, exploratory factor analysis reveals that AKAP scale, as a unified concept, is
reliable. Four dimensions appear as shown in taldad the Cronbach alpha indicate a good
internal consistency (0.83). However, results oé tbonfirmatory factor analysis are
ambiguous. While ACAP has a satisfactory discrimtnezalidity (Rhdé = 0.85), the model
displays some problems of adjustment with a noniggative RMSEA and a weak CFI.
These issues ask questions concerning the comdrtha relations between each dimension
and their gathering in one whole scale. In thaspective, our research reveals that a four-
factor model provided the better fit to the dathisToutcome is not really surprising. First,
results are conform to those of Jansen and al05)2d pointing out that a four-factor model
constitutes a better ACAP scale than the two oppasedels considering ACAP as a unified
concept or as a two-dimension one with PACAP andCRR. Second, we believe that the
content of the four dimensions of absorptive cayaaie really different and that it prevents
from measuring it in one global scale. Indeed, msearch suggests, either in the literature
review through the description of each dimensionirorthe results of the confirmatory
analyses, that the four ACAP phases imply veryimigar learning activities and processes.
Moreover, the competences for acquiring, assimigtiransforming or exploiting knowledge
remain intuitively quite different, either at andimidual or organizational level of analysis.

We believe that these elements could help to expie rejection of the one-factor model.

In line with our first argument that highlight theeed to “destructure” the classical and
empirical distinction between PACAP and RACAP, welidve that separating each
dimension should provide more accurate resultxptagning success levels in organizational
learning. Indeed, this perspective should allowfdous on some precise mechanisms and
processes according to the phase of developmeetoiing within firms. This issue is not
opposed to the one of Zahra and George when thigate that the four dimensions play
different but complementary roles. Recognizing ttia¢ four capabilities are combinative in
nature and build upon each other to produce a dynarganizational capability” (p. 188),

this element strengthens our approach that istd #ach dimension separately.

Based on the result that a four-factor model ctutsts a better ACAP scale than the one-
factor model, we propose to conceptualize ACAP dsna-sequenced chain of learning
processes that could take place at different lef/@nalysis (individual, unit, organization or
interorganization). This perspective is totallyadequation with the dynamic capability view

of absorptive capacity, suggesting that the sucoésgach ACAP phase lies on the efforts
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made in the previous step. This argument highlights fact that it exists a chronology
between each dimension, it means that one shouatunéize value and acquire knowledge
before assimilating, transforming and exploitingHbwever, while this order is necessary to
understand its development, we do not believe 1AGAP follows a multidirectional and
fluid path” (Zahra and George, 2002, p. 198). Imjese suggest that individuals remain
embedded in the different phases of absorptive aigpaNhile trying to assimilate new
knowledge, one can realize that it lacks some pietenformation and thus, getting back to
the first stage of knowledge identification and@sdion, before returning to the assimilation
step. This consideration comes close the percepfi®@CAP as a set of dynamic capabilities,
but puts into question the fluidity of its developmb. The intrinsic complexity of ACAP that
relies both on internal and external interactideading to the use of different knowledge
processes and mechanisms, calls for a reconsiieratia linear development. This aspect
could be approached through the analysis of eaclAFAdimension and content. Piaget
(1952) used the terms assimilation and accommadabialescribe the transformation phase
of Zahra and George (2002). In analyzing these taadivities, assimilation and
accommodation, he linked them to a change persggeatiainly concerning the knowledge
basis of a given firm. This change perspective appén the acquisition phase as a
complimentary process to “recognizing the value’itiMransformation, Zahra and George
highlight the fact that ACAP is dedicated to brisgme change within a firm. Quite
differently, Todorova and Durisin (2007, p. 778)y@e that “firms transform their knowledge
structures when knowledge cannot be assimilateginsformation represents an alternative
process to assimilation”. This idea suggests twanroents: first, assimilation and
transformation are dependent processes, and seassithilation and transformation occur
depending on the type of external knowledge. Wiwéeagree with the first proposition, we
definitely have problems with the second one. Idgdd@dorova and Durisin (2007) neglect
the fact that transformation is oriented towardsioac and not only reflection. When
assimilation appears as a deep internal procelssaviledge understanding, transformation is
more concerned with the test of some new thougased on acquired knowledge. In that
way, transformation can be approached as thesfiegt in a process of knowledge adaptation
or creation. Thus, we agree with Todorova and Durig007, p. 779) when they “propose
that pieces of knowledge that an organization toesbsorb may move backward and forward
between assimilation and transformation proceseéwd they are successfully incorporated
into the organizational knowledge structures aradlyefor exploitation”. We even go further

than this affirmation in arguing that it exists sotmackward and forward knowledge flows
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between all the phases of absorptive capacity. ,llwaghink that ACAP develops over time
through a series of embedded sequences of knowleslgguisition, assimilation,
transformation and exploitation that could be chemazed by the transition from an
individual level of analysis to an organizationaleo This perspective, while underlining the
complexity of ACAP development, enriches past redem three ways:

»= |t confirms ACAP as a dynamic capability;

» |t suggests that ACAP follows a nonlinear path efelopment through embedded
sequences of knowledge activities. This aspectdctmad to the consideration that
some individuals initiate the process through tlaentification of valuable
knowledge and that others focus only on assimitatidransformation or
exploitation issues for instance;

= |t confirms the relevance of the four ACAP dimemsiaunderlined by Zahra and
George (2002).

Drawing on past research and current results, wpgse a refined definition of absorptive
capacity. Both Cohen and Levinthal (1990) and Zamd George (2002) highlight the fact
that absorptive capacity is path-dependent. “Byirtaalready developed some absorptive
capacity in a particular area, a firm may more lgatcumulate what additional knowledge
it needs in the subsequent periods in order tooéxghy critical external knowledge that may
become available” (Cohen and Levinthal, 1990, &)13his element has been neglected by
academics as Todorova and Durisin (2007) point louthis perspective, they add feedback
loops in their refined model of absorptive capadibat clearly add a dynamic perspective to
ACAP research. “Although Zahra and George (2003ratterize absorptive capacity as a
dynamic capability that fosters organizational @deand evolution, they do not use thinking
in cycles typical of evolutionary approaches to agement studies and, thus, fail to capture
the dynamics and complexity of the phenomenon” ¢foda et Durisin, 2007, p. 776).
However, we believe that they do not extend endhegir idea. Indeed, in their model, the
feedback loop goes from the end of the processlogaion, to antecedents -knowledge
sources and prior knowledge. This representatioes daot really describe the evolving
process of knowledge change that characterize AJABSs, we propose a new definition of

this concept:

Absorptive capacity is a time-sequenced chain dbexided learning processes consisting in

four phases that imply backward and forward loopd that could take place at different
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levels of analysis: recognizing and acquiring nestemal knowledge (1), assimilating it in
the eyes of existing knowledge (2), transformingmiextending the current knowledge basis

frontier (3), and exploiting it to deliver high valble knowledge and commercial outputs (4).

The originality of this definition relies in thremain elements:

» the existence of a complex chronology, a first arldst phase with many backward
and forward learning loops to ease knowledge ifleation and acquisition,
assimilation, transformation and exploitation;

= the dynamic perspective of ACAP development throdigla role of different
individuals and groups all along its developmeratt imply continuous exchanges
that transcend the frontiers of the firm;

= achange perspective which is, according to useslsence of this concept.

CONCLUSION

Our exploratory approach of absorptive capacity wasonceptualize it as a series of four
distinct learning processes. Based on previousrghieal and empirical papers and future
research avenues (Lane and al., 2006), the fourerdimns of ACAP were clearly
distinguished and considered as interlinked bloaksle using an individual level of analysis.
The originality of this research design allows pprehend ACAP from another perspective

and to enrich past studies through three main iburions.

The first one lies in the construction of a measwaet scale of absorptive capacity that
respect established norms of reliability and vajidit reveals that the classical distinction of
ACAP in PACAP and RACAP is not relevant, which s line with previous theoretical

(Todorova and Durisin, 2007) and empirical issuégangen and al., 2005). Moreover, we
believe that labeling one factor “potential” anck tbther “realized” implies a performance
“trap” that direct more employees’ attention towsfdxploitation” activities in opposition to

“exploration” ones. It displays clearly a shortrewision which is quite in opposition with

the ACAP perspective according to us. At last, ltssshow that ACAP should be approached
in terms of four different and complementary capds and not as a unified whole concept.
Indeed, the four-factor model has the best resmltsomparison with the two other models.

This aspect underlines the importance of individualACAP measurement.
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The second contribution consists in the adoptioaroindividual level of analysis to develop
a scale of absorptive capacity based on indivifirals’ members. It allows to conceptualize
it as a time-sequenced chain of embedded learmowgepses that imply numerous interactions
between individuals and groups that come and godsat the different phases of absorptive
capacity, using specific knowledge processes anchamsms proper to these dimensions.
Thus, our results suggest the existence of backwad! forward learning loops and of
different levels of analysis that add some compyeta this research domain. These elements
underline an evolutionary perspective that is cstesit with latest ACAP research (Jansen
and al., 2005; Lane and al., 2006; Todorova andisidyr2007). Moreover, it offers an
accurate view concerning the articulation of th#edent dimensions and their respective
internal role.

The third contribution resides in the assumpticat #ébsorptive capacity is a concept directed
towards an organizational change perspective, bottheoretical and operational issues.
Indeed, we believe that the essence of ACAP isiestipn existing knowledge processes and
mechanisms, to reconsider the current knowledges baasd to develop a new market
orientation. These elements appear in the diffeddmensions we develop in this article.
Even if the content of each dimension could be oupd or some items criticized, it
corresponds to our consideration on absorptive aigpaFor instance, we believe that our
exploitation scale through the use of a knowledgensity (Autio and al., 2000) measure
reflects better a dynamic capability in comparisath objective measures (R&D intensity,
number of patents...) or previous empirical onesgdarand al., 2005). Moreover, this scale

has very good statistical results and offers thgodpinity to use it in forthcoming studies.

Some limitations have to be noticed. First, as &wdies try to operationalize ACAP with
metrics, we needed to develop difficult-to-meastorstructs that could be discussed. In this
sense, this study, while confirming some resultdafsen and al., (2005), remains, to some
extent, exploratory. Indeed, a set of new scale® wleveloped both for ACAP dimensions
that could be improved. For instance, the acqorsitlimension does not take enough into
account external and relational characteristickradwledge identification and acquisition.
The second limitation lies in the specificity ofrosample, composed of high-performing
technological SME’s. Indeed, some recent artidles¢ and al., 2006; Todorova and Durisin,
2007) point out that ACAP was mainly approache#éiriowledge-intensive industries, which
could interfere with the identification of resultsat could be applied generally. Moreover,

questionnaires were analyzed jointly in this resieavithout taking into consideration some
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individual differences between respondents andlisinctive characteristics of participating
firms. For instance, small and large organizatidisplay different organizational structures
that deal with different problems and resourcesstramts (Aldrich, 2000), that could
obviously impact ACAP development. These elemertifustate current results. Third,
another limitation concerns the instrumentationtied organizational frontier of high-tech

SME’s which was not taken into account.

Drawing on this last limitation, one avenue foruig research could be to offer a better
representation of internal and external aspects thave to be included in the
operationalization of ACAP. It could enhance somteractions between, from one hand,
relational activities of knowledge acquisition afrdm the other hand, more internal learning
activities, either individual or collective. Makimgogress in addressing this issue could help
research on ACAP to overcome one of its main chgle about whether it constitutes a set
of embedded external or internal activities. Howewen considering the nature of different
knowledge operations, some problems arise in tesmmeasurement of the acquisition
dimension for instance. It deals with many différeaspects (prior knowledge, prior
investments, motivation, identification of valualideowledge...) that could not be included
in one single-dimension variable. This aspect cordiour results that is to conceive ACAP
as a set of four distinct dynamic capabilities thate to be measured separately. Indeed, this
approach favors both the richness and the suftigieh each dimension, and can also help to
identify accurately the scope of intervention otiab integration mechanisms. It could be
interesting also to replicate this study with amoteample. It will allow, first, to check the
reliability and validity of our ACAP scale and, sed, to control for the impact of a specific
industry in order to refine or detail past resulféhile this first attempt to operationalize
absorptive capacity at an individual level of as&yis quite satisfactory, its refinement

constitutes one of our main future investigations.

In conclusion, by drawing attention on the exiseentfour distinct and dynamic capabilities,
that co-develop through backward and forward leaynioops, this paper makes also a
contribution to managerial practice in underlinitige role of individuals that ease ACAP

development and the transition from one step talemo
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Appendix 1: major theoretical and empirical paperson ACAP

Unitof . -
. Study Sample / Data Theoritical lens Modeling Measurement OQutcome
analysis
Country Comparison of inward National ACAP as mode R R e . R . R Lo
A Investments in scientific and technical N ational innovation and productivity
Mowery and . technology transfer rator of inward technology P A L . N
Theoritical N N training and economic policies that are greater for countries thatinvest
O xley (1995) channels and national transfer and national L N S .
enforce com petition in building their ACAP

Liu & W hite

145 firms from 29
manufacturing

innovation systems

Innovation in developing

innovation systems

ACAP as predictor of

Investm

ents in R&D personnel

Innovation is driven by synergy
between investments in ACAP and

(1997) . . A . economies innovative output investment in sources of new
industries in China
knowledge
Interorga- 69 R&D nonequity . .
nization Lane &v alliances between 48 Organizational learning; ACAP‘as‘predlctorc}f Sm‘ea‘sures based on valulng(Z), ACAP best measured at the dyadic
Lubatkin harmaceutical and 22 resource-based theor organizational learning assimilating (5), and com mercia unit of analysis
(1998) p y in an alliance dyad lizing new knowledge (1) y

Dyer and Singh
(1998)

biotechnology firms

Theoritical

Resource-based theory
through a relational view;
organizational learning

ACAP as knowledge sharing
routines that ease the
identification and transfer of
valuable knowledge between
collaborating partners

Partner

ACAP is a function of (1) the

existence of overlapping knowledge
bases and (2) the developementof
interaction routines thatincrease
individuals interactions

Importance of overlapping
knowledge bases of partners

Role of individuals in ACAP
development through the creation of
interfirm routines that ease
knowledge sharing and increase
interactions

Organization

Cohen &
Levinthal
(1990)

Szulanski
(1996)

Cockburn &
Henderson
(1998)

Zahra and
George
(2002)

Jansen, Van
Den Bosch and
Volberda (2005)

Lane, Koka and
Pathak (2006)

Todorova and
Durisin (2007)

1719 business units from
318 firms in 151 lines of
business in US
manufacturing sector

271 respondents
comments on 122 transfers
of 38

practices, technologies

68186 publications in
scientific journal

Theoritical;
reconceptualization of
ACAP

769 general managers of
organizational units in a
m ulti-financial services firm

Theoritical; reification of
ACAP

Theoritical;
reconceptualization of
ACAP

Organizational learning;
economic theory

Organizational learning,
strategic management

Industrial / organization
economics

Organizational learning,
dynamic capabilities

Organizational learning

Conceptual and em pirical
review of pastresearch on
ACAP

Organizational learning,
dynamic capabilities

ACAP is used as predictor of
innovative activity

ACAP as predictor of effective
transfer of best practices within
the firm

ACAP as predictor of research
productivity

ACAP as a predictor of
innovation and strategic
fle xibility

PACAP and RACAP as 2
subsets of ACAP
Coordination, system and
socialization capabilities as
ACAP antecedents

Them atic analysis of 64 main
papers on ACAP

ACAP as a predictor of
innovation, flexibility and
performance

R&D intensity; responsiveness

of R&D

to learning incentives

9 measures thatcapture the
ability to value, assim ilate,
and apply new technology

Nota direct operationalization
of ACAP butis reflected by
number of scientific publications

Division of ACAP in PACAP (Potential),
"years of experience of R&D
department"and RACAP (Realized),
"number of new products ideas"...

9 items

for PACAP (6 for acquisition

and 3 for assimilation) and 12 for

RACAP

(6 for transform ation and

exploitation)

Forthe 64 papers, authors proceed
to (1) a summary of the main topics,
(2) groupmentof papers following
an iterative process and (3)
verification of the classification

A model

based on the 3 "original”

dimensions of ACAP

Integration of a value identification
variable before acquisition
Reconfiguration of transform ation as

a central mechanism

to ease

assimilation

R&D creates a capacity to
assimilate and exploit new
knowledge

Lack of ACAP of the recipientis a

m ajor source of "stickiness", defined
as difficulties in imitating best
practices within the firm

Developing ACAP is notadequate;
connectedness to scientific
community is a key factor in driving
a firm's ability to recognize and use
upstream research and findings

RACAP allows the creation of a
com petitive advantage through
innovation; PACAP provides
strategic flexibility

Organizational antecedents
influence a unit's potential and
realized ACAP in differentways;
managing levels of PACAP and
RACAP in a timely fashion

New definition of ACAP

Focus on ACAP antecedents and
outcomes considering internal and
external drivers

ACAP as a multidimensional
concept

Dynamic modelof ACAP with
feedback loops

Reconsideration of the role of the
transform ation dim ension and the
integration of "power relationships"”
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