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Researchers have used the absorptive capacity construct to explain various organizational phenomena. In this article we review the literature to identify key dimensions
of absorptive capacity and offer a reconceptualization of this construct. Building upon
the dynamic capabilities view o( the firm, we distinguish between a firm's potential
and realized capacity. We then advance a model outlining the conditions when the
firm's potential and realized capacities can difierentially influence the creation and
sustenance of its competitive advantage.

In recent years researchers have used absorptive capacity (ACAP) in their analyses of diverse, significant, and complex organizational
phenomena. The importance of ACAP has been
noted across the fields of strategic management
(Lane & Lubatkin. 1998; Nahapiet & Ghoshal,
1998), technology management (Schilling, 1998),
international business (Kedia & Bhagat, 1988),
and organizational economics (Glass & Saggi,
1998). Despite growing use of the construct, the
study of ACAP remains difficult because of the
ambiguity and diversity of its definitions, components, antecedents, and outcomes. These issues highlight a need for greater clarity about
the domain and operationalization of this construct (Joglekar, Bohl, & Hamburg, 1997; Matusik
& Heeley, 2001).
In this article we propose a reconceptualization oi ACAP as a dynamic capability pertaining
to knowledge creation and utilization that enhances a firm's ability to gain and sustain a
competitive advantage. Research on the dynamic capabilities of the firm (Eisenhardt &
Martin, 2000; Raff, 2000) offers new insights into

the study of ACAP. Researchers argue that dynamic capabilities are embedded in organizational processes and are directed toward enabling organizational change and evolution
(Zott, 2001). These capabilities enable the firm to
reconfigure its resource base and adapt to
changing market conditions in order to achieve
a competitive advantage.
Here we suggest that ACAP exists as two subsets of potential and realized absorptive capacities. Potential capacity comprises knowledge
acquisition and assimilation capabilities, and
realized capacity centers on knowledge transformation and exploitation. Reviewing prior research, we observe that most empirical studies
show significant relationships between ACAP
and innovative output and other outcomes that
pertain to creating a competitive advantage.
These outcomes reflect a firm's realized capacity. The potential capacity component, however,
has received disproportionately less empirical
scrutiny when compared with realized capacity.
In this article we posit that potential capacity
provides firms with the strategic flexibility and
the degrees of freedom to adapt and evolve in
high-velocity environments. By doing so, potential capacity allows firms to sustain a competitive advantage even in a dynamic industry context.
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gratitude to Bert Cannella and three anonymous AMR reviewers for their developmental feedback. We thank Pam
Barr, Steve Floyd, Mike Hitt, Mike Lubatkin, and Patricia H.
Zahra for their comments, which strengthened the manuscript. Gerard George acknowledges the support of the
Weinert Center for Entrepreneurship at the University of
Wisconsin-Madison.

We make three contributions to the literature
in this article. First, we recognize ACAP as a
dynamic capability that influences the nature
and sustainability of a firm's competitive advantage. This distinction facilitates analysis of
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ACAP by enabling researchers to explore its
different antecedents and consequences. Viewing ACAP as a dynamic capability also makes it
amenable to change through managerial actions that effectively redefine and deploy the
firm's knowledge-based assets (Floyd & Lane,
2000). Also, we broaden the theoretical interpretation of the ACAP construct by presenting it as
a dynamic capability that influences the creation of other organizational competencies and
provides the firm with multiple sources of competitive advantage (Barney, 1991), thereby improving economic performance.
Second, we recognize the roles and importance of different components of a firm's ACAP,
setting the stage for future research on the relationships among these components and their
influence on a firm's strategic choices. By specifying and examining these dimensions, we
clarify the development and evolution of dynamic capabilities that determine the pathways
of organizational change.
Third, by identifying conditions under which
the components of ACAP create value, we provide some insights into the questions "What
drives performance differences within the same
industry?" and "How do firms sustain such differences over time?" These issues are central to
the analysis of a firm's evolution, knowledge
management, and development of dynamic capabilities.
PAST RESEARCH ON ACAP

Researchers have used the ACAP construct to
explain organizational phenomena that span
multiple levels of analysis by invoking the organizational learning (Huber, 1991; Kim, 1998),
industrial economics (e.g., Cockburn & Henderson, 1998), resource-based (Lane & Lubatkin,
1998), and dynamic capabilities (Mowery, Oxley,
& Silverman, 1996) perspectives. Table 1 summarizes representative empirical studies using
ACAP, showing that researchers have studied
the effects of ACAP at different levels of analysis while adopting multiple measures of this
construct. However, it is unclear if these measures converge to capture similar attributes of
the same construct, indicating a much-needed
dialogue on the definition and dimensions of
ACAP. Below we address both these issues.
Past research indicates an implicit consensus
of the role and outcomes of ACAP as a set of firm
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abilities to manage knowledge. Yet definitions
and operationalizations of this construct vary
widely. Some researchers have used the term
ACAP without a definition (e.g.. Glass & Saggi,
1998; Keller, 1996), whereas others have invoked
the term broadly to indicate a firm's receptivity
to technological change (Kedia & Bhagat, 1988)
or to gauge the ability of a firm to use outside
knowledge (Koza & Lewin, 1998). Analysis of
past research reveals three definitions that have
dominated the literature on ACAP. These definitions converge to some extent but also differ in
major ways and highlight different dimensions,
as summarized in Table 2.
Cohen and Levinthal (1990) have offered the
most widely cited definition of ACAP, viewing it
as the firm's ability to value, assimilate, and
apply new knowledge. Mowery and Oxley (1995)
offer a second definition of ACAP as a broad set
of skills needed to deal with the tacit component
of transferred knowledge and the need to modify
this imported knowledge. Kim (1997a,b, 1998) offers a third definition of ACAP as the capacity to
learn and solve problems. As Table 2 indicates,
there is agreement that ACAP is a multidimensional construct involving the ability to value,
assimilate, and apply knowledge (Cohen &
Levinthal, 1990) or is a combination of effort and
knowledge bases (Kim, 1998; Mowery & Oxley,
1995). However, as summarized in Table 1, empirical studies do not always capture the rich
theoretical arguments and the multidimensionality of the ACAP construct. To improve future
measures, we need to reconceptualize the various dimensions of ACAP and clearly define
each.
A RECONCEPTUALIZATION OF ACAP

Building upon the research summarized in Tables 1 and 2, we define ACAP as a set of organizational routines and processes by which firms
acquire, assimilate, transform, and exploit
knowledge to produce a dynamic organizational
capability. We believe that these four capabilities represent four dimensions of ACAP and
play different but complementary roles in explaining how ACAP can influence the organizational outcomes reported in Table 1. Our definition departs from past research in two ways.
First, ACAP is viewed as a dynamic capability
embedded in a firm's routines and processes,
making it possible to analyze the stocks and
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TABLE 2
Past Conceptualization of ACAP
Definition

Dimensions

Illustrative Studies

The ability to value, assimilate,
and apply new knowledge
(Cohen & Levinthal, 1990)

Ability fo value knowledge through past
experience and investment
Ability to assimilate
• based on knowledge characteristics
• based on organizational or alliance dyad
characteristics
• based on technological overlap
Ability to apply
• based on technological opportunity
(amount ol external relevant knowledge)
• based on appropriability (ability to
protect innovation)

Boynton, Zmud, & Jacobs (1994);
Cohen & Levinthal (1989, 1990);
Cockburn & Henderson (1998);
Lane & Lubatkin (1998); Mowery,
Oxley, & Silverman (1996);
Szulanski (1996)

A broad array of skills, reflecting
the need to deal with the tacit
components of transferred
technology, as well as the
frequent need to modify a
foreign-sourced technology for
domestic applications (Mowery
& Oxley, 1995)

Human capital:
• skill level of personnel
• trained R&D personnel as percent of
population
• trained engineering graduates
• R&D spending

Glass 8f Saggi (1998); Keller (1996);
Kim & Dahlraan (1992); Liu &
White (1997); Luo (1997); Mowery
8t Oxley (1995); Veugelers (1997)

ACAP requires learning
capability and develops
problem-solving skills;
learning capability is the
capacity to assimilate
knowledge—for imitation—<ind
problem-solving skills to
create new knowledge—for
innovation (Kim, 1998)

Prior knowledge base; intensity of effort

Kim (1995, 1997a,b); Matusik &
Heeley (2001); Van Wijk, Van den
Bosch, & Volberda (2001)

flows of a firm's knowledge and relate these
variables to the creation and sustainability of
competitive advantage. Second, this definition
suggests that the four capabilities that make up
ACAP are combinative in nature and build upon
each other to produce a dynamic organizational
capability.
It is important to distinguish between capabilities and dynamic capabilities in order to appreciate the merits of our proposed definition.
Winter views a capability as "a high level routine that, together with its implementing input
flows, confers upon an organization's management a set of decision options for producing
significant outputs of a particular type" (2000:
983). Winter also notes that a capability is reflected in an activity that produces outputs that
clearly matter to the organization's survival and
prosperity. Examples of capabilities are Dell's
streamlined production capabilities and Coca-

Cola's global marketing capabilities. Dynamic
capabilities, however, are geared toward effecting organizational change; they are essentially
strategic in nature (Teece, Pisano, & Shuen, 1997)
and, therefore, define the firm's path of evolution and development. Our definition suggests
that the four organizational capabilities of
knowledge acquisition, assimilation, transformation, and exploitation build on each other to
yield ACAP—a dynamic capability that influences the firm's ability to create and deploy the
knowledge necessary to build other organizational capabilities (e.g., marketing, distribution,
and production). These diverse capabilities give
the firm a foundation on which to achieve a
competitive advantage that yields superior performance (Barney, 1991).
Thus, our definition subsumes the three definitions reported earlier in Table 2 and accounts
for all their subcomponents. Mowery and Oxley
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(1995) and Kim (1998) stress the importance of
importing new knowledge, which forms the acquisition dimension. Cohen and Levinthal's
(1990) definition highlights the assimilation and
exploitation dimensions. Kim (1998) suggests
that the ability to solve problems comes from
modified knowledge, which is the basis for the
transformation dimension. In Table 3 we relate
each of the four dimensions that compose ACAP
to its respective components, roles, and importance. These dimensions are discussed next.
Dimensions of ACAP
Table 3 highlights four distinct but complementary capabilities that compose a firm's
ACAP: acquisition, assimilation, transformation, and exploitation. Following Eisenhardt and
Martin (2000), we argue that although these capabilities have some commonalities across different firms and attain equifinality, they are idiosyncratic in the specific ways firms pursue,
develop, and employ them. This variability
gives firms a basis to develop different types of
competitive advantage. Below we explain each
capability and how they are combined to produce a firm's ACAP.
Acquisition. Acquisition refers to a firm's capability to identify and acquire externally generated knowledge that is critical to its operations. Effort expended in knowledge acquisition
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routines has three attributes that can influence
ACAP: intensity, speed, and direction. The intensity and speed of a firm's efforts to identify and
gather knowledge can determine the quality of
a firm's acquisition capabilities. The greater the
effort, the more quickly the firm will build requisite capabilities (Kim, 1997a,b). Obviously,
there are limits to a firm's ability to achieve this
speed, because learning cycles cannot be shortened easily and some of the resources needed to
build ACAP are not quickly assembled (Clark &
Fujimoto, 1991). The direction of accumulating
knowledge can also influence the paths that the
firm follows in obtaining external knowledge.
These activities vary in their richness and complexity, highlighting a need to have different
areas of expertise within a firm to successfully
import external technologies (Rocha, 1997).
Assimilation. Assimilation refers to the firm's
routines and processes that allow it to analyze,
process, interpret, and understand the information obtained from external sources (Kim,
1997a,b; Szulanski, 1996). Ideas and discoveries
that fall beyond a firm's search zone are overlooked because the firm cannot easily comprehend them (Cyert & March, 1963; Rosenkopf &
Nerkar, 2001). Externally acquired knowledge
may embody heuristics that differ significantly
from those used by the firm, delaying comprehension of the knowledge (Leonard-Barton,
1995). External knowledge is also context spe-

TABLE 3

Dimensions of ACAP: A Reconceptualization of Components and Corresponding Roles
Dimensions/Capabilities

Components

Role and Importance

Citations

Acquisition

•
•
•
•
•

•
•
•
•
•

Scope oi search
Perceptual schema
New connections
Speed of learning
Quality of leaming

Boynton, Zmud, & Jacobs {1994); Cohen &
Levinthal (1990); Keller (1996); Kim
(1998); Lyles & Schwenk (1992); Mowery,
Oxley, & Silverman (1996); Van Wijk,
Van den Bosch, & Volberda (2001);
Veugelers (1997)

Assimilation

Understanding

Transformation

• Internalization
• Conversion
• Use
• Implementation

Inferpretation
Comprehension
Learning
Synergy
Recodification
Bisociation
Core competencies
Harvesting resources

Dodgson (1993); Fichman & Kemerer
(1999); Kim (1998); Lane & Lubatkin
(1998); Szulanski (1996)
Fichman & Kemerer (1999); Koestler (1966);
Kim (1997b, 1998); Smith 8f DeGregorio
(in press)

Exploitation

•
•
•
•
•
•
•
•

Prior investments
Prior knowledge
Intensity
Speed
Direction

Cohen & Levinthal (1990); Dodgson (1993);
Kim (1998); Lane & Lubatkin (1998);
Szulanski (1996); Van den Bosch,
Volberda, & de Boer (1999); Van Wijk,
Van den Bosch, & Volberda (2001)
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cific. which often prevents outsiders from understanding or replicating this knowledge (Szulanski, 1996). Comprehension is especially difficult
when the v a l u e of knowledge d e p e n d s on the
existence of complementary a s s e t s that may not
be a v a i l a b l e to the recipient firm (Teece, 1981).
Comprehension, however, promotes knowledge
assimilation that allows firms to process a n d
internalize externally generated knowledge.
Transformation. Transformation d e n o t e s a
firm's capability to develop a n d refine the routines that facilitate combining existing knowle d g e a n d the newly acquired a n d assimilated
knowledge. This is accomplished by a d d i n g or
deleting knowledge or simply by interpreting
the s a m e k n o w l e d g e in a different m a n n e r .
Transformation c h a n g e s the character of knowle d g e through bisociation, which occurs w h e n a
situation or i d e a is p e r c e i v e d in "two selfconsistent but incompatible frames of reference" (Koestler, 1966: 35). Thus, the ability of
firms to recognize two apparently incongruous
sets of information a n d then combine them to
arrive at a new s c h e m a represents a transformation capability. This capability, which a r i s e s
from the bisociation process, s h a p e s the entrepreneurial mindset (McGrath & MacMillan, 2000)
a n d fosters entrepreneurial action (Smith & DeGregorio, 2002). It yields new insights, facilitates
the recognition of opportunities, a n d , at the
s a m e time, alters the way the firm sees Itself
a n d its competitive l a n d s c a p e . It is in t h e s e varied activities that the genesis of new competen-

cies can be found. Research into strategic
change highlights the importance of new knowledge for reframing the firm's definition of the
industry and competitive strategy (e.g., Christensen, Suarez, & Utterback. 1998). In research in
entrepreneurship and the growth of firms, including new ventures, scholars make a similar
claim (e.g., Zahra, Ireland, & Hitt, 2000). Recognizing the transformation component of ACAP,
therefore, helps to open the black box that has
dominated prior research on organizational
transformation and strategic change.
Exploitation. Cohen and Levinthal's (1990) definition of ACAP emphasizes the application of
knowledge. We build on this insight by incorporating exploitation as a dimension of ACAP. Exploitation as an organizational capability is
based on the routines that allow firms to refine,
extend, and leverage existing competencies or
to create new ones by incorporating acquired
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and transformed knowledge into its operations.
The primary emphasis is on the routines that
allow firms to exploit knowledge. Firms may be
able to exploit knowledge serendipitously, without systematic routines. However, the presence
of such routines provides structural, systemic,
and procedural mechanisms that allow firms to
sustain the exploitation of knowledge over extended periods of time. Exploitation reflects a
firm's ability to harvest and incorporate knowledge into its operations (Tiemessen, Lane, Crossan, & Inkpen, 1997; Van den Bosch et al., 1999). It
requires retrieving knowledge that has already
been created and internalized for use {Lyles &
Schwenk, 1992). The outcomes of systematic exploitation routines are the persistent creation of
new goods, systems, processes, knowledge, or
new organizational forms (Spender, 1996). Exploitation is evident, for example, in new ventures that capture knowledge from their market,
competition, and customers, and then in which
knowledge is used to create new competencies.
Similarly, successful established companies are
likely to establish routines that target and deploy their knowledge to enhance existing initiatives or encourage new initiatives within a
firm (Rumelt. 1987).
The above discussion clarifies the four dimensions of ACAP. We now turn our attention to how
these dimensions build upon each other to make
ACAP into a coherent dynamic capability that
fosters organizational change and evolution. To
do so, we posit that acquisition and assimilation
capabilities are dimensions of "potential" capacity and that transformation and exploitation
capabilities are dimensions of "realized" capacity. We suggest that potential and realized capacities are two components of ACAP. Below we
discuss their role and importance. ,
Potential and Realized ACAP
Potential ACAP (PACAP) makes the firm receptive to acquiring and assimilating external
knowledge (Lane & Lubatkin, 1998). It captures
Cohen and Levinthal's (1990) description of a
firm's capability to value and acquire external
knowledge but does not guarantee the exploitation of this knowledge. Realized ACAP (RACAP)
is a function of the transformation and exploitation capabilities discussed earlier. RACAP reflects the firm's capacity to leverage the knowledge that has been absorbed.
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PACAP and RACAP have separate but complementary roles. Both subsets of ACAP coexist
at all times and fulfill a necessary but insufficient condition to improve firm performance. For
example, firms cannot possibly exploit knowledge without first acquiring it. Similarly, firms
can acquire and assimilate knowledge but
might not have the capability to transform and
exploit the knowledge for profit generation.
Therefore, a high PACAP does not necessarily
imply enhanced performance. RACAP involves
transforming and exploiting the assimilated
knowledge by incorporating it into the firm's
operations, thereby improving its performance.
We term the ratio of RACAP to PACAP as the
efficiency factor (TJ). The efficiency factor suggests that firms vary in their ability to create
value from their knowledge base because of
variations in their capabilities to transform and
exploit knowledge. In firms with a high efficiency factor. RACAP approaches PACAP. Given
that profits are created primarily through
RACAP (Grant. 1996a,b). firms that achieve or
maintain a high efficiency factor are positioned
to increase their performance.
Baker. Miner, and Eesley (in press) conclude
that firms develop Improvisational learning
skills that differ from their innovation execution
skills. These authors found that some firms possessed a strong ingenuity to understand complex technical problems but were not as effective in translating such knowledge into product
innovation strategies. This corroborates the
need to distinguish between the capabilities to
acquire and assimilate knowledge (PACAP) and
the capabilities to transform and exploit this
knowledge (RACAP) and to account for the efficiency with which organizations leverage both
PACAP and RACAP.
The theoretical distinction between PACAP
and RACAP is important in evaluating their
unique contributions to a firm's competitive advantage. First, this distinction helps explain
why certain firms are more efficient than others
in using ACAP. Despite the importance of
PACAP. RACAP is the primary source of performance improvements. Distinguishing between
PACAP and RACAP shows that some firms are
inefficient in leveraging their PACAP and therefore cannot improve performance. It also shows
the different ways these two components contribute toward building the firm's competitive
advantage. Second, exogenous and endogenous
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forces, which we discuss later, may differentially influence potential and realized ACAP. indicating that different managerial roles are
necessary to nurture and harvest these two components of ACAP. And third, distinguishing between PACAP and RACAP provides a basis for
observing and examining the fluid and nonlinear paths that organizations may follow in developing their core competencies. Making the
distinction between PACAP and RACAP can allow researchers to study why some firms fail
because of changes in the external environments, such as technological lockout or industry
shocks (Bower & Christensen, 1995). while others
thrive under the same conditions.

A MODEL OF ACAP

Here we advance a model that connects the
antecedents, moderators, and outcomes of this
construct (Figure 1). This model highlights external sources of knowledge and experience as key
antecedents of ACAP, It also suggests when certain triggers activate ACAP. The discussion indicates that both PACAP and RACAP differentially contribute to competitive advantage.
Antecedents of ACAP
External sources and knowledge complementarity. Figure 1 suggests that external knowledge sources, in various forms, significantly influence PACAP. Relevant prior knowledge forms
the content of a firm's ACAP (Ford. 1996; Schilling, 1998). External knowledge sources include
acquisitions (Chaudhuri & Tabrizi, 1999); purchasing, through licensing and contractual
agreements (Granstrand & Sjolander, 1990); and
interorganizational relationships, including
R&D consortia. alliances, and joint ventures
(Vermeulen & Barkema. 2001). A firm's exposure
to knowledge within its environment will iniluence decision making (March & Simon. 1993)
and the development of future capabilities
(McGrath, MacMillan. & Venkataraman, 1995).
Van Wijk and colleagues (2001) confirm that the
breadth and depth of knowledge exposure positively influence a firm's propensity to explore
new and related knowledge. Clearly, firms acquire knowledge from different sources in their
environment, and the diversity of these sources
significantly influences the acquisition and
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assimilation capabilities that constitute their
PACAP.
Exposure to knowledge per se does not guarantee that a firm will have higher levels of
ACAP (Matusik, 2000). Exposure to diverse
sources does not necessarily lead to PACAP development, especially If these sources have low
knowledge complementarity with the firm.
Lofstrom (2000) reports that knowledge complementarity, defined as the extent to which knowledge is related to and at the same time different
from the knowledge of contacts in their information networks, is positively related to a firm's
learning. This suggests that the diversity of exposure and the degree of overlap between the
knowledge bases of the external source and
the firm can enhance the firm's PACAP (Cockburn & Henderson, 1998; Lane & Lubatkin, 1998;
Matusik & Heeley, 2001). Therefore, we posit the
following.
Proposifion I: The greater a firm's exposure to diverse and complementary
external sources of knowledge, the
greater the opportunity is for the firm
to develop its PACAP.
Experience. Past experience defines the locus of a firm's technological search (Rosenkopf
& Nerkar, 2001)—firms search for information
in areas where they have had past successes
(Christensen, 1998; Cyert & March, 1963). By
directing knowledge search areas, past experience influences the development of future
acquisition capabilities. Firms gain experience through exposure to, impact of, and
knowledge of particular skills and capabilities (Hedberg, 1981; Herriot, Levinthal, &
March, 1985). Experience is the product of environmental scanning (Fahey, 1999), benchmarking (Garvin, 1993; Stata, 1989), interactions with customers (Nonaka & Takeuchi,
1995), and alliances with other firms (Lane &
Lubatkin, 1998). Some experiences are also
gained from learning-by-doing (Levitt &
March, 1988; Rosenberg, 1982), which enables
the firm to develop new routines (Nelson &
Winter, 1982) that influence the locus of a
firm's future search for knowledge.
Experience is also closely connected to organizational memory (Walsh & Ungson,
1991)—the depository of a firm's knowledge
(Herriot et al., 1985). Moorman and Miner (1996),
for example, conclude that organizational
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memory is closely related to new product development and product performance. Consequently, these authors posit that memory affects new product development by influencing
the process by which firms interpret incoming
information and act upon it. Similarly, Tripsas
and Gavetti (2000) observe that experience significantly influences managerial cognition,
which eventually determines a firm's ability to
manage knowledge. Thus, a firm's PACAP is a
path-dependent capability that is influenced
by its past experiences that are internalized
as organizational memory. As experience reflects a firm's successes and failures over time
(Nelson & Winter, 1982), it can also significantly determine how firms acquire and assimilate new knowledge, as well as the locus
of their future technological search. An outcome of continued exploration in a firm's
search zone is a more developed and refined
capability to acquire and assimilate external
knowledge, which increases PACAP.
Proposition 2: Experience will influence the development
of a firm's
PACAP. Specifically, experience influences the locus of search and the development of path-dependent
capabilities of acquisition and assimilation
of externally generated knowledge.
Activation triggers. As indicated in Figure 1,
we expect activation triggers to moderate the
impact of knowledge sources and experience
on ACAP development. Triggers are events
that encourage or compel a firm to respond to
specific internal or external stimuli (Walsh &
Ungson, 1991; Winter, 2000). Internal triggers
could be in the form of organizational crises,
such as performance failure, or important
events that redefine a firm's strategy (e.g.,
mergers). Kim (1998) illustrates that a crisis,
although a negative event, can intensify a
firm's efforts to achieve and learn new skills
and to develop new knowledge that increases
ACAP. Crises threaten a firm's existence, possibly stimulating learning (Winter, 2000) and
leading it to explore, acquire, and internalize
external knowledge (Kim, 1997a). External triggers are events that may influence the future
of the industry in which the firm operates
(Bower & Christensen, 1995). They include radical innovations, technological shifts, emer-
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gence of a dominant design, and changes in
government policy, among others.
Internal and external triggers induce or intensify a firm's efforts to seek external knowledge
(Huber, 1991; Winter, 2000). When triggers are
wide in their scope and potential impact or are
persistent, firms are likely to seek external
knowledge. However, some triggers may require
a different type of knowledge that is not available within the firm or is not easily acquired on
the market (Chaudhuri & Tabrizi, 1999). As the
intensity of triggers increases, the firm invests
heavily in building its ACAP. For instance, a
change in the dominant design within an industry will compel the firm to expend effort in acquiring the information necessary to develop
the new technology—a process that will
broaden its PACAP. Similarly, Kim (1998) provides the example of Hyundai's creating a sense
of crisis as an organizational response to galvanize the effort and investment necessary to acquire knowledge to develop its own innovative
lineup of automobiles. Therefore, as the intensity of a trigger increases, firms are likely to
allocate additional resources needed to develop
the capabilities to acquire and assimilate externally generated knowledge.
The source of a trigger is likely to influence
the locus of technological search (Doz, Oik, &
Ring, 2000). Radical technological shifts encourage a firm to invest resources in acquiring speciiic information relevant to the new technology,
thereby determining the locus of its search and
the content of information sought (Rosenkopf &
Nerkar, 2001). The intensity of the trigger will
influence a firm's investments in developing the
capabilities to acquire and assimilate this
knowledge, with the intention of exploiting it to
improve firm performance or avoiding a technological lockout (Tegarden, Hatfield, & Echols,
1999). This discussion suggests the following
proposition.

April

site acquisition and assimilation capabilities.
Social Integration Mechanisms and the
Efficiency Factor (i)) in ACAP
Knowledge exploitation requires the sharing
of relevant knowledge among members of the
firm (Spender, 1996) in order to promote mutual
understanding and comprehension (Garvin,
1993). Social integration mechanisms can facilitate the sharing and eventual exploitation of
knowledge. Firms do not always foster the effective sharing or integration of knowledge, however. Structural (Garvin, 1993), cognitive (Garud
& Nayyar, 1994), behavioral (David, 1985), and
political (Foster, 1986) barriers may stifle knowledge sharing and integration. Nahapiet and
Ghoshal (1998) suggest that structural, cognitive, and relational dimensions of social interaction also influence the creation of intellectual
capital.
Social integration contributes to knowledge
assimilation, occurring either informally (e.g.,
social networks) or formally (e.g., use of coordinators). Informal mechanisms are useful in exchanging ideas, but formal mechanisms have
the advantage of being more systematic. Formal
social integration facilitates distributing information within the firm as well as gathering interpretations and identifying trends. For example, Sheremata (2000) observes that certain
organizational structures increase employee interaction, promoting problem solving and creative action. Firms that use social integration
mechanisms that build such connectedness are
therefore positioned to make their employees
aware of the types of data that constitute their
PACAP. These mechanisms also facilitate the
free flow of information (Sheremata, 2000), allowing the firm to transform and exploit this
information (Chaudhuri & Tabrizi, 1999). These
observations suggest the following.

Proposition 3: Activation triggers will
influence the relationship between
(he source of knowledge and experience and PACAP. Specifically, the
source of an activation trigger will influence the Jocus of search for external
sources of knowledge while the intensity of the trigger will influence the
investments in developing the requi-

Proposition 4: Use of social integration
mechanisms reduces the gap between
PACAP and RACAP, thereby increasing the efficiency factor (r)). Social integration mechanisms lower the barriers to information sharing while
increasing the efficiency of assimilation and transformation capabilities.

- •),
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ACAP and Sustainable Competitive Advantage
One source of intraindustry performance
variations lies in the differences in firms' utilization of organizational resources and capabilities (Spender, 1996; Teece et al., 1997).
When resources are valuable, rare, inimitable,
and nonsubstitutable, they can give the firm a
competitive advantage (Barney, 1991). A firm's
capability to effectively create, manage, and
exploit knowledge is one such critical resource (Matusik & Hill, 1998). As a bundle of
knowledge-based capabilities, therefore,
ACAP can be a source of a firm's competitive
advantage.
While there are many ways a firm can
achieve a competitive advantage, two of the
most important in dynamic markets are innovation and strategic flexibility (Barney, 1991).
The transformation and exploitation capabilities that RACAP comprises are likely to influence firm performance through product and
process innovation. For instance, Kazanjian,
Drazin, and Glynn (in press) observe that firms
require knowledge leveraging and recombining skills to pursue product line extension or
new product development. RACAP includes
transformation capabilities, which, through
the process of bisociation, help firms to develop new perceptual schema or changes to
existing processes. Exploitation capabilities
take this a step further and convert knowledge
into new products (Kogut & Zander, 1998).
Given that RACAP is based on knowledge exploitation (March, 1991), it enhances performance (Liebeskind, 1996) and yields a competitive advantage.
In explaining why firms exhibit performance
differences, Eisenhardt and Martin (2000) note
that firms begin their capability development
from different starting points. Over time, however, these capabilities converge to an industry
standard wherein competitor capabilities are
similar in key attributes. This equifinality
makes sustaining a competitive advantage difficult, because capabilities may be fungible and
easily substituted owing to commonalities in
their key attributes.
Using a simulation study, Zott (2001) departs
from this conclusion by suggesting that the timing of capability deployment and the differential costs associated with organizational change
among firms will sustain performance differ-

195

ences across firms. Similarly, in a study of pharmaceutical firms, Cockburn, Henderson, and
Stern (2000) conclude that although there may be
equifinality in capabilities, the key to a competitive advantage lies in the firm's ability to identify and respond to environmental cues well in
advance of performance-oriented payoffs. This
indicates that firms may possess similar capabilities, but performance differences arise
from the different developmental paths firms
follow and the timing of deployment of these
capabilities.
In Proposition 2 we note that the development of a firm's PACAP is path dependent and
influenced by its past experience. This path
dependence in developing capabilities can
determine a firm's success or failure. For instance, Ahuja and Lampert (2001) observe that
firms may fall into three types of competence
traps: familiarity, maturity, and propinquity.
Familiarity traps result from an overemphasis
on refining and improving existing knowledge, preventing the firm from exploring alternate knowledge sources and limiting the organization's cognitive schemas. Maturity
traps result from a need to have reliable and
predictable outputs, which can limit knowledge exploration, Propinquity (nearness) traps
reflect a firm's disposition to explore knowledge in areas closest to its existing expertise,
precluding an examination of radical shifts in
the industry. These competence traps cause
firms to get blindsided by radical innovations
that can transform their industry, leading to
the firms' failure (Christensen, 1997; Zajac &
Bazerman, 1991). Some scholars have highlighted the importance of overcoming such
competence traps in organizational learning
or risk missing the window of opportunity during industry upheaval (Tyre & Orlikowski,
1994; Winter, 2000).
Firms with well-developed capabilities of acquisition and assimilation (PACAP) are likely to
be more adept at continually revamping their
knowledge stock by spotting trends in their external environment and internalizing this
knowledge, thus overcoming some of the competence traps discussed above. Being adept has
two dimensions: timing and costs. First, a developed PACAP helps firms track changes in their
industries more effectively and therefore facilitates the deployment of necessary capabilities,
such as production and technological competen-
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cies, at the opportune moment. For example. Lei,
Hitt, and Bettis (1996) argue that core competencies that are grounded in learning form the basis of sustained competitive advantage.
Second, given that capabilities are captured
in a firm's routines, as the firm gains experience
and manages its routines more effectively, the
costs associated with capability development
decrease over time. A developed PACAP reduces sunk investments in changing the firm's
resource positions and operational routines. The
costs of change are likely to be low when firms
have accumulated adequate knowledge and
prior experience with the new knowledge or
skill base (Teece et al., 1997; Zander & Kogut,
1995; Zott, 2001).
PACAP plays an important role in renewing a
firm's knowledge base and the skills necessary
to compete in changing markets. Firms that are
flexible in using their resources and capabilities can reconfigure their resource bases to capitalize upon emerging strategic opportunities
(Raff, 2000). These opportunities may help the
firms sustain superior performance because of
first mover a d v a n t a g e s (Ferrier, Smith, &
Grimm, 1999), responsiveness to customers (Matusik & Hill, 1998), or other strategic advantages.
Thus, the components of ACAP could lead to and
sustain a competitive advantage when deployed judiciously and in combination with a
firm's other complementary assets and resources.
Proposifion 5; Firms with well-developed capabilities of knowledge transformation and exploitation (BACAP)
are more likely to achieve a competitive advantage through
innovation
and product development than those
with less developed capabilities.
Proposition 6: Firms with well-developed capabilities of knowledge acquisition and assimilation (PACAP) are
more likely to sustain a competitive
advantage because of greater flexibility in reconfiguring their resource
bases and in effectively timing capability deployment at lower costs than
those with less developed capabilities.
One factor that can affect a firm's sustained
competitive advantage is the regime of appropriability that dominates its industry. Regime
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of appropriability refers to the institutional
and industry dynamics that affect the firm's
ability to protect the advantages of (and benefit from) new products or processes (Antonelli, 1999; Buzzacchi, Colombo, & Mariotti,
1995). When appropriability is low (i.e., there is
a high level of knowledge spillovers), investments in ACAP are likely to be low (Spence,
1984). These investments might be unwise, because imitation by rivals might be widespread
(Boisot & Griffiths, 1999). However, Cohen and
Levinthal (1990) note that the positive absorption incentive associated with spillovers may
be sufficiently strong in some cases to offset
the negative appropriability incentive. This
indicates that when regimes of appropriability
are strong, the payoff from RACAP will be
high, because firms can protect their knowledge assets and continue to generate profits
from such inventions. When strong appropriability regimes exist, firms will patent their
innovations and protect revenue streams arising from innovations (Anton & Yao, 2000).
These strong regimes imply that imitation is
likely to be more difficult because of the increased costs incurred by rivals for knowledge
replication, leading to performance differences across firms.
Under weak regimes of appropriability, dynamic capabilities may sustain performance
differences in the presence of isolating mechanisms, defined as idiosyncratic features of a
firm's management that create impediments to
imitation (Rumelt, 1987). Zott (2001) notes that
barriers to imitation do not serve to create a
competitive advantage. He argues instead that
these barriers are purely defensive in nature
and contribute to sustaining and possibly
reinforcing an already existing competitive
advantage.
One such isolating mechanism is secrecy in
routines and processes. A survey of manufacturing firms by Cohen, Nelson, and Walsh
(2000) shows that some firms prefer secrecy
over patenting, which may provide competitors with too much information. Inventions often have limited legal protection, because the
information disclosure within patents may
provide enabling information for other firms to
circumvent the process and yet achieve the
desired output (Anton & Yao, 2000). Thus, under weak regimes of appropriability, firms are
likely to sustain performance differences by
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instituting isolating mechanisms, potentially
decreasing knowledge spillovers.
Implicit in the definition of ACAP is the notion that such capabilities may be socially
complex and difficult to imitate (Teece et al.,
1997). The above discussion suggests that
firms can sustain performance differences under differing regimes of appropriability when
they institute and use isolating mechanisms.
In industries with low appropriability regimes, firms have to exert more effort into
building their ACAP to develop their own innovation capabilities, rather than depend
upon information disclosure and possible
knowledge spillovers from other firms. These
investments generate positive economic returns over the long run by allowing firms to
develop breakthrough inventions.
Proposifion 7; The regime of appropriability moderates the relationship between RACAP and sustainable competitive advantage, specifically as
described below.
Proposition 7a: Under strong regimes
of appropriahility, there will be a significant and positive relationship between RACAP and a sustainable competitive advantage because of the
higher costs associated Tvith imitation.
Pioposition 7b: Under weak regimes of
appiopriability. there will be a significant and positive relationship between RACAP and a sustainable competitive advantage only when fiims
protect their knowledge assets and capabilities through isolating mechanisms. If not, such a relationship is
likely to be weak or nonexistent.

FUTURE RESEARCH DIRECTIONS
Recent research highlights the role of a
firm's dynamic capabilities as a critical
source of its competitive advantage (Helfat &
Raubitschek, 2000; Teece et al., 1997; Winter,
2000). Eisenhardt and Martin (2000) note that
dynamic capabilities are essential, but how
such capabilities can help firms reconfigure
their resources to changing environmental
conditions is more important for sustaining a
competitive advantage. Other researchers ar-
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gue that the timing and costs of capability
deployment would help firms create and sustain performance differences (Cockburn et al.,
2000; Zott, 2001). We contribute to this growing
body of literature by unraveling how a firm's
ACAP could be a primary source of creating
and sustaining a competitive advantage—
opening the black box of the sustainability of
competitive advantage in dynamic markets
and thereby extending Eisenhardt and Martin's (2000) work.
ACAP provides rich and fruitful avenues for
future research. Although researchers have
used this construct in previous empirical work,
this article provides a foundation for future work
using ACAP, based on three primary contributions. First, by reviewing prior research (Tables
1 and 2) and delineating four dimensions, we
define and clarify the dimensionality of this
complex construct and the dimensions' respective roles and importance (Table 3). Second, the
distinction between PACAP and RACAP suggests that externally acquired knowledge undergoes multiple iterative processes before the
recipient firm can successfully exploit it to
achieve a competitive advantage. Distinguishing between PACAP and RACAP is useful as
well in explaining success levels with knowledge management. Although Cohen and
Levinthal's (1990) definition emphasizes the application of acquired knowledge, past researchers have overlooked PACAP. Our proposed reconceptualization corrects this oversight. Also,
the introduction of the efficiency factor may provide an explanation of why certain firms that
possess the potential do not maximize economic
value from knowledge management. Third and
iinally, this article makes clear that in past studies researchers fall short by overlooking the contingent conditions under which ACAP could
lead to a competitive advantage. To remedy this
situation, we offer a model (Figure 1) that links
the components of ACAP to value creation, highlighting potential sources, reasons, and conditions under which the components of ACAP create and sustain performance differences across
firms, which is a fundamental question in the
field.
Taken together, these three contributions represent a departure from the prevailing view of
ACAP. In Table 4 we contrast the traditional
view with our proposed reconceptualization.
Clearly, we make key distinctions with regard to
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TABLE 4
Comparing Conceptualizations of ACAP

Issue
Definition

Reconceptualization of ACAP

Traditional View oi ACAP
A firm's ability to value, assimilate,
and apply information toward
commercial ends
Emphasis on acquiring and
exploiting externally generated
knowledge

Dimensions and components

• Multidimensional definition with
three dimensions
• Operationalized as a single factor
component

Evolution and development

• Dependent on a firm's prior
knowledge base and skills
• Unidirectional and patterned
developmental path (prior knowledge
defines firm's ability to value,
assimilate, and apply information)

Contingent iactors and
managerial roles

• Exogenous (industry conditions
influence firm's investment in R&D)
• Managerial roles restricted to
environmental scanning and R&D
investment

Value creation

Value creation through innovation

ACAP definition, dimensions, evolution and development, contingent factors and managerial
roles, and value creation. A key difference lies
in our definition of ACAP as a set of knowledgebased capabilities embedded within the firm's
routines and strategic processes. We adopt a
dynamic view by suggesting that ACAP follows

• ACAP is a set of organizational
routines and strategic processes by
which firms acquire, assimilate,
transform, and exploit knowledge
for purpose of value creation
• Emphasis on dynamic capabilities
geared toward strategic change and
flexibility wherein firms create and
exploit new knowledge by
transforming acquired knowledge
• Multidimensional definition with
four dimensions
• Four dimensions form two distinct
components (potential and realized
capacities)
• Dependent on multiple factors,
including a firm's past experience.
knowledge complementarity, and
diversity of knowledge sources
• Multidirectional and nonpatterned
(fluid) developmental path (locus of
search is continually redefined)
Multiple exogenous and endogenous
contingencies:
• Exogenous contingencies
(appropriability, external triggers)
• Endogenous contingencies (internal
triggers, social integration
mechanisms)
• Broader managerial roles in
influencing knowledge search
patterns, activation of organizational triggers, and transformation of
organizational knowledge
Value creation differentially derived
from the dimensions that comprise
the two components: realized
capacity allows creation oJ a
competitive advantage; potential
capacity provides strategic
flexibility to change and reconfigure
firm operations, providing means to
sustain such performance
differences; presence of efficiency
factor between potential and
realized capacity

a multidirectional and fluid path, rather than a
patterned trajectory of knowledge acquisition
and exploitation. We also suggest that past experience, knowledge complementarity, and diversity of knowledge sources influence PACAP
development. However, activation triggers may
redefine a firm's locus of search, reconfiguring
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its PACAP over time and making developmental
paths fluid and multidirectional. This proposition moves us one step closer to understanding
the sustainability of competitive advantage
over time.
Table 4 also highlights the influence of contingent factors and managerial roles on ACAP
development. Although the model highlights
exogenous and endogenous variables that
may aifect ,^CAP or the value generated from
its exploitation, our discussion has not directly addressed the role of managers in ACAP
development. Prior prescriptions of managerial roles for developing ACAP have emphasized environmental scanning and changes in
R&D investments (e.g., Cohen & Levinthal,
1989, 1990). However, the proposed definition
and model of ACAP offer a more inclusive and
broader role of managers in developing ACAP.
Viewing ACAP as a dynamic capability suggests that it can be formulated and implemented with the specific intent to acquire, assimilate, transform, and exploit knowledge.
The process of bisociation also suggests that
knowledge transformation occurs when managers combine two incongruous frames of reference to arrive at new knowledge that can be
exploited for generating profits. This discussion is consistent with empirical research by
Hitt, Bierman, Shimizu, and Kachhar (2000),
who highlight the importance of having the
requisite human capital necessary to harvest
and exploit the firm's knowledge base—a process that gives the firm a competitive advantage that improves performance. Floyd and
Lane (2000) also discuss the various activities
managers at different organizational levels
can undertake to exploit the knowledge that
resides in the firm's operations, aiming to
bring about strategic renewal that improves
firm performance.
Through the definition, dimensions, and
model of ACAP advanced in this article, we
identify opportunities for future research.
First, there is a clear need to capture the individual capabilities that constitute a firm's
ACAP. Our review af empirical work indicates
that measures have been rudimentary and do
not iuUy reflect the richness of the construct
{Table 1). Clarifying and describing each dimension allow future researchers to isolate
and capture underlying dimensions. Second,
researchers need to recognize the temporal
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aspects of capability development. As capabilities develop over time, examining the origins, timing, and pacing of such development
would enrich the literature. Third, researchers
modeling ACAP would better serve us if they
considered the contingencies and boundary
conditions of ACAP development. Although
this issue has been partially addressed in past
work, we need to further expand our understanding of this construct. Finally, researchers
need to measure and relate the potential and
realized capacities to multiple outcomes. Payoffs from PACAP and RACAP offer interesting
combinations to investigate over time, as illustrated in studies on capability development
at Barnes & Noble (Raff, 2000) or at Hyundai
(Kim, 1998).
Future research needs to address the specific operationalization of the capabilities that
ACAP comprises. Substantial differences exist
among these dimensions, which allow them to
coexist and be measured and validated independently. Table 3 highlights the underlying
rationale for each dimension and could be a
useful tool to help develop measures. It is important to focus on the routines and processes
that organizations use to acquire, assimilate,
transform, and exploit knowledge. To complement the focus on underlying capabilities, researchers might use additional measures of
these dimensions. For example, researchers
might employ "years of experience of the R&D
department" or "amount of R&D investment"
as measures of knowledge acquisition. Assimilation can be measured by "the number of
cross-firm patent citations" or "the number of
citations made in a firm's publications to research developed in other firms" (Cockburn &
Henderson, 1998). Transformation could be
captured as "the number oi new product
ideas" or "new research projects initiated"
(Leonard-Barton, 1995). Finally, exploitation
could include intermediate outputs, such as
"the number of patents," "new product announcements," or "length of product development
cycle."
The efficiency factor, presented earlier, also
provides new opportunities for research. For instance, researchers might use survey instruments and interview data to capture the four
dimensions of ACAP, the magnitude of the efficiency ratio, and its effects on future performance. Archival data can capture historical ac-
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tivities, whereas survey and interview data can
gauge attitudes and ongoing activities. Data
collected and analyzed over multiple time horizons may also reveal the relative importance of
the efficiency factor at different points in time.
Firms with high efficiency ratios are also likely
to continually renew their operations and enjoy
superior performance, especially in knowledgeintensive industries.

Buzzacchi, L.. Colombo, M. G., & Mariotti, S. 1995. Technology
regimes and innovation in services: The case ol the
Italian banking industry. Research Policy. 24: 151-168.

CONCLUSION

Christensen, C, Suarez, F., & Utterback, J. 1998. Strategies for
survival in fast changing Industries. Management Science. 44(12): S207-S220.

Ten years after Cohen and Levinthal's introduction of the notion of ACAP in the management literature, it is prudent to redefine and
refocus research on this important construct. We
hope that this article encourages future research on the dimensions and contributions of
the construct. It is reassuring that researchers in
diverse organizational disciplines have recognized the explanatory power ol ACAP, and we
hope that their future uses of this concept will
show greater recognition of its multiple dimensions and their links to creating and sustaining
a competitive advantage.
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