Knowledge-Based View:

A New Theory of Strategy?

Kathleen M. Eisenhardt Filipe M. Santos

kme@ldand.ganford.edu fsantos@stanford.edu

Dept. of Management Science and Enginesring
Stanford University, CA 94305-4026 USA?

Forthcoming
In A. Pettigrew, H. Thomas, and R. Whittington (Eds)
Handbook of Strategy and Management

Sage Publications

Verson: July 27, 2000

Characters count (no spaces): 101 966



Introduction

The knowledge movement is sweeping through the field of strategy. The last severd years have witnessed
the widespread use of a knowledge perspective for research on a variety of topics within stirategy, including
dliances (eg. Mowery, Oxley et d., 1996; Simonin, 1999), cgpabilities trandfer (e.g. Zander and Kogut,
1995; Szulanski, 1996), acquistions (e.g. Ranft and Lord, 1998; Zollo and Singh, 1999) and product
development (e.g. Hargadon and Sutton, 1997; Hansen, 1999). An emerging Knowledge-Based View
(KBV) of grategy underlies this research. This perspective considers knowledge as the most strategicaly
significant resource of the firm (Grant, 1996), and its proponents argue that heterogeneous knowledge bases
and capabilities among firms are the main determinants of sustained competitive advantage and superior

corporate performance (Decarolis and Deeds, 1999; Winter and Szulanski, 1999).

What is the impact of this focus on knowledge for the field of strategy? The answer is unclear because
agreement on the nature of organizationa knowledge, the specifics of the knowledge-based view (KBV),
and whether such aview congtitutes a theory of strategy, atheory of the firm, or both, has yet to emerge.
Additiondly, empirical research based on the knowledge perspective is extensive, but thereis no consensus
understanding on whether that research supports the existing theory (Petriotta and Pettigrew, 1999), or adds

predictive power to other theories of strategy.

Some researchers argue that KBV is an outgrowth of resource-based thinking where the concept of
resources is extended to include intangible assets and, specificaly, knowledge-based resources (Grant,

1996; Decaralis and Deeds, 1999). But then, is KBV redly just arelabeling of resource-based thinking that
adds little to our current understanding of the sources of superior performance? Other researchers see KBV
as aussful extension of organizationa learning to strategy and organization theory, an extension thet is
capable of informing research and providing new indgghtsinto organizationd functioning (Kogut and

Zander, 1992; Kogut and Zander, 1996). Still others argue that knowledge should be treated as a process of



ongoing socia congtruction and not as a resource (Spender, 1996). Findly, some believe that a theory must
contain atheory of the firm if it isto be a theory of strategy at dl (Conner and Prahalad, 1996). Given this
variety of perspectives, is the knowledge movement just afad? Or does it represent the emergence of anew
theory of gtrategy, contributing to our ability to understand the sources of superior firm performance? Or is

it more accurately a new theory of organization? The purpose of this chapter is to address these questions.

The chapter is organized into four sections. We begin with atheoretical discussion of KBV that covers
varying views on the nature of knowledge, severa streams of thinking that underlie KBV, and a variety of
theoretical statements about what a knowledge-based theory of strategy might be. We then examine the
empiricd literature on KBV, within strategy and closdly related fields, by focusing on four mgor streams of
research on knowledge: sourcing, internd transfer, externd transfer, and integration. We end by addressing

the questions that we posed at the beginning of this chapter and offering some directions for future research.

We have severd mgjor conclusions. First, KBV offers a number of useful and empiricaly grounded insights
into the multi-level socia processes through which knowledge is sourced, transferred, and integrated, within
and across organi zations. Second, since the empirica research indicates that these knowledge processes are
largely smilar within and across organizetions, KBV is not as yet atheory of organization. Thereis,

however, some exciting new theoretica work emphasizing organizationd identity and ‘knowledge as
knowing' that may become such atheory. Findly, when KBV is used as atheory of strategy, knowledgeis
conceptualized as a resource that can be acquired, transferred, or integrated to achieve sustained competitive
advantage. In our view, KBV thenreduces to smply a specia case of resource-based thinking, rather than a
unique theory of strategy. Further, it rests on the tenuous assumption that knowledge is the firm’'s most
important resource. Therefore, knowledge-based thinking is enormoudy important for understanding a
number of centrd topicsin strategy, including acquisitions, aliances, and strategic choice, but it isnot as

yet a unique theory about how firm managers create competitive advantage. It is not as yet a new theory of

strategy.



Originsand Development of the Knowledge-Based View

Researchersin the strategy field have traditionally used a concept of knowledge thet is grounded in Western
epistemology’. Knowledge is considered as “justified true belief” and the focus of theories is on the explicit
nature of knowledge (Nonaka and Takeuchi, 1995). In other words, knowledge is modeled as an
unambiguous, reducible and easily transferable construct, while knowing is associated with processing
information. This gpproach to knowledge has given rise to several theories that suggest a machine-like
functioning of organizations. For example, scientific management theories posit that the organization of

work should be entirely determined by codified knowledge, and that the knowledge of the firm isheld by a
sdect number of individuds. Smilarly, the information-processing perspective treats organizations as
machines that use rules and routines to address the individua information processing requirements caused

by interdependent work and environmenta uncertainty (Santos, 1999).

In contrast with this traditional conception, a newer view of knowledge, based on the distinction between
explicit and tacit knowledge (Polanyi, 1962), has emerged. Tacit knowledge is linked to the individud, and
is very difficult, or even impossible, to articulate. Only through observation and doing isit possible to learn
this type of knowledge. As knowledge is explored, put into action and socidly judtified, some part of it may
be codified (i.e., made more explicit), by being converted into messages that can then be processed as
information and transmitted. Nonetheless, information and explicit knowledge are considered distinct
congtructs, since there is dways a certain degree of interpretive ambiguity due to specific contextsand
individua perspectives (Tdl, 1997). The process of knowledge codification requires the development of
mental models and the existence of alanguage in which knowledge can be articulated. In addition, since
codification entails a transformation in the organization of knowledge, it is dways a process of creation
(Cowan and Foray, 1997) and does not replace entirely the more tacit knowledge on which it is based. This

digtinction between tacit and explicit knowledge has proven to be particularly important in the dominant



knowledge-based approach to strategy (e.g. Kogut and Zander, 1992; Grant, 1996). That gpproach identifies
tacit knowledge as the most strategic resource of firms. The argument is that, since tacit knowledge is
difficult to imitate and relatively immohile, it can condtitute the basis of sustained competitive advantage

(Grant, 1996; Decaralis and Deeds, 1999; Gupta and Govindargjan, 2000).

Y et even as mainstream sirategy scholars began emphasizing the implications of tacit vs. explicit
knowledge, a more recent epistemology has emerged in the strategy and learning literatures, particularly in
Europe (Blackler, 1993; Weick and Roberts, 1993; Blackler, 1995; Spender, 1996; Von_Krogh, Rooset d.,
1998; Cook and Brown, 1999; Petriotta and Pettigrew, 1999). The foundations of this gpproach are deeply
rooted in cognitive psychology and sociology. As such, this gpproach focuses more on the process of
knowing than on knowledge as an objective and transferable resource. Knowledge is consdered socidly
congtructed and the creation of meaning occurs in ongoing socid interactions grounded in working practices
(Weick and Roberts, 1993; Cook and Brown, 1999) and the specifics of the socid and culturd setting
(Blackler, 1995; Gaunic and Rodan, 1999). Instead of a cognitive representation of redlity, knowledgeisa
cregtive activity of congtructing redity (Von_Krogh, Roos et d., 1994). Thus, truth should be considered

more as agoa of the knowledge creation process than an absolute characterigtic of knowledge (Tell, 1997).

Overdl, this approach goes beyond the dominant conception of knowledge as a resource that can assume
tacit or explicit forms. In this newer epistemology, knowledge is associated with a process phenomenon of
knowing that is clearly influenced by the socid and culturd settingsin which it occurs. With these varying

views of knowledge in mind, we turn now to the streams of thinking that underlie KBV.

Organizational Learning asa Foundation for the Knowledge-based View

Organizationd learning is part of the foundation that underlies knowledge-based thinking. Learning can be

defined as the process by which new information isincorporated into the behavior of agents, changing their



patterns of behavior and possibly, but not aways, leading to better outcomes. The initid focus of learning
theory was on individuas, using the mechanism of stimulus-response (Weick, 1991). More recently, it has
been conceptuaized at the organizationa level aswell, whereit is viewed as a key processin the adaptation

of organizations to the environment (Argote, 1999).

Penrose’ s ssmind work on the growth of the firm (1959) is an important starting point for understanding
organizational learning. Penrose describes how learning processes create new knowledge and form the basis
of the growth of organizations through the recombination of existing resources. Shortly thereafter, Cyert

and March (1963) developed significant thinking around the concept of organizationa routines.
Organizationd routines form the basis of collective learning in organizations. They are seen as executable
capabilities for repeated performance that have been learned by an organization in response to selective
pressures (Cohen, Burkhart et d., 1996). These routines represent a manifestation of organizationa memory
in that they encode inferences from history, and guide individua and group behavior in organizations.
Organizationd learning is thus percelved as an adaptive change process that is influenced by past
experience, focused on developing and modifying routines, and supported by organizationa memory
(Nonaka and Takeuchi, 1995).

Nelson and Winter (1982) were among the firgt to integrate organizational knowledge and routines with the
notion of dynamic competitive environments. In their gpproach to evolutionary economics, the firmis
understood to be arepository of knowledge, which is represented by routines that guide organizationa
action. The authors see individuds as responding to information complexity and uncertainty through their
own skills and routine organizationd activity, in line with the behaviord tradition (Smon 1965; Cyert and

March 1963).

Cohen and Levinthd (1990) related organizationd learning and innovation to the evolving knowledge base

of thefirm. The authors define aosorptive capacity as the ability to recognize the value of externa



information, assmilate it and gpply it to commercid ends. According to the authors, aosorptive capacity is
largely afunction of the levd of the firms prior knowledge (which emphasizes the cumulative nature of
knowledge) and is history or path dependent (which emphasizes the importance of earlier decisons).
Important determinants of absorptive capacity are the interna channels of communication, the distribution
of knowledge in the environment and in the firm, and the pattern of R& D investment decisions.
Specificdly, in an environment where knowledge development is widdly dispersed and learning requires a

strong knowledge base, internd R& D efforts will more significantly contribute to absorptive capecity.

Brown and Duguid (1991) proposed a unified view of working, learning and innovation, which links
individud and organizationd levels of knowledge. The authors start by pointing out that codification of

work procedures can be quite different from actual working practices, and sometimesit is even
contradictory. They argue that learning theory should be distanced from codified, transferable and objective
notions of knowledge, and focus instead on knowledge in context. In their view, meaningful knowledge is
deeply related to daily work, and the acquisition of new knowledge (i.e., learning) is socidly constructed
from working practices. This socia congtruction of knowledge occurs within informal communities-of -
practice, where knowledge is fredy shared through collaborative mechanisms such as narration and joint
work. The authors aso argue that these communities-of-practice are likely to engage in innovative activities
because their view of the world is constantly chalenged by the demands of daily work. The informal
character of these communities and their fluid membership facilitates innovation and mitigates the ossifying
tendencies of large organizations. The dysfunction of this ossification has been clearly demonstrated by
Leonard-Barton (1992). She found that, when the level of congruence between capabilities and an
innovation project is low, the core capabilities of afirm could become core rigidities and hinder innovation.
An organization composed of communities with a certain degree of autonomy and legitimacy to enact new
experiments might be able to overcome these rigidities and engage in innovation (Brown and Duguid,

1991).



This perspective on organizetiond learning and innovation implies aview of organizations as multiple
communities-of -practice. Each community-of-practice is engaging in experimental and interpretative
activities with the environment from which sensemaking emerges, leading to adaptive behavior.
Organizations thus evolve based on the competing perspectives of different communities-of -practice
(Martin and Carlile, 1999). A number of authors (Lave and Wenger, 1991; Blackler, 1995; Whitaker, 1996;
Nahapiet and Goshdl, 1998; Galunic and Rodan, 1998) have extended this emphas's on communities-of -

practice, recognizing knowledge as contextual and Situated in a broader range of settings.

Dynamic Capabilities as a Foundation for the Knowledge-Based View

The dynamic capabilities gpproach is a second foundation that underlies knowledge-based thinking. In the
traditional economic vison of the firm, managers decisions are based on a set of productive and
environmenta conditions. Since thisis an equilibrium-based perspective, theory does not need to explain

how knowledge in organizations is cregted or how it changes over time (Nonaka and Takeuchi, 1995).
Managers need not change their firms routingly because the basic characteritics that define the
environment and the structure of competition are stable, or at least predictable. Given these assumptions, a
strategic theory that addresses the cross-sectiond problem of explaining superior performance a agiven
point in time is hepful in addressing the more important longitudina problem of explaining how firms
achieve superior performance over time (Porter, 1991). In other words, competitive advantage is sustainable

in getic or dow-moving environments.

Until the past decade, this equilibrium-based thinking dominated the mgor paradigms of strategy. For
example, according to the industria orgarization approach, sustainable competitive advantage can be
achieved by developing and defending profitable postions in atractive industries (Porter, 1985). According
to the resource-based view, vaduable, rare, inimitable and non-substitutable (VRIN) resources (Wernerfelt,

1984; Barney, 1991), and related sets of operationd routines and technologicd skills (Praahad and Hamd,



1990; Stalk, Evanset d., 1992) are sources of sustainable advantage for firms. Even strategy conflict
gpproaches, that use game-theory concepts to explore the dynamics of competition, argue that superior
performance can be sustained by competing through a clever sequence of strategic moves and counter-
moves in awdl-defined srategic game (Shapiro, 1989). This lagt gpproach can thus be described as

‘exploring the dynamics of alargely static world' (Porter, 1991 106).

The increasing dynamism of the environment, with its frequent and rapid changes in technology, customer
preferences, and competition, has led a number of researchers ( e.g., Eisenhardt, 1989; D'Aveni, 1994) to
question the sustainability of superior performance of any given strategic position, bundle of resources or
set of moves. This means that understanding superior performance at a point in time explains very little of
how superior performance is consstently achieved over time (Grant, 1996) or indeed, if it can be achieved
a dl (D'Aveni, 1994; Eisenhardt and Martin, 2000). In high-velocity environments, an extreme form of
dynamic markets where even basic industry characteritics such as boundaries, competitors and customers
arein flux, no specific advantages are sustainable. Rather, superior performance occurs by continuoudy
creating temporary advantages. In these situations, the ability to learn quickly in order to dter the resource

configuration in adaptation to market change becomes crucia to performance.

Given these observations, strategy theorists began a quest for a dynamic theory of strategy, atheory that
could reveal the sources of superior performance in dynamic environments (Porter, 1991; Spender, 1996;
Teece, Pisano et d., 1997; Brown and Eisenhardt, 1998). This quest was gpproached both by developing
new drategic paradigms like complexity approaches to strategy (Brown and Eisenhardt, 1998), aswell as
by extending existing ones, like the dynamic capabilities extenson to the resource-based view (Teece,
Pisano et d., 1997). The dynamic capabilities approach argues that competitive advantage is dependent on
particular organizationa and managerial processes, termed ‘dynamic capabilities, that are defined asthe
firm’ s ability to integrate, build and reconfigure interna and external competencies to address rapidly

changing environments (Teece, Pisano & a., 1997). The main challenges for strategy researchers have been



to define the congtruct of dynamic capabilities, test their contribution to performance, and understand the

evolution of capabilities over time (Eisenhardt and Martin, 2000).

Knowledge-based View of Strategy

A number of researchers have attempted to integrate the above ingghts into atheory of strategy and, in
some cases, atheory of the firm based on a knowledge perspective. One of the earliest attempts was by
Dierickx and Cool (1989). They conceptudized the knowledge of firms in terms of stocks and flows. Stocks
of knowledge are accumulated knowledge assets, while flows are knowledge streams within and across
organizations that contribute to the accumulation of knowledge. Superiors stocks and flows are seen as

sources of sustained competitive advantage and superior performance.

Kogut and Zander (1992) also emphasized the strategic importance of knowledge as a source of advantage
and established the foundation for a theory of the firm. They posited that what firms do better than markets
isthe creation and transfer of knowledge within the organization. In their view, knowledge is held by
individuds (know-what and know-how), and yet it is dso embedded in the organizing principles by which
people voluntarily cooperate in an organizational context. Because the creation of new knowledge depends
on exigting capabilities and organizing principles, the knowledge of the firm evolves in a path-dependent
way, through the replication and recombination of existing knowledge. In what could form the basisfor a
theory of strategy, the authors also argue that the ability to replicate knowledge determines the firm'’ s rate of
growth, but that such replication aso facilitates imitation by competitors. Therefore, firms are able to grow
and deter competitive imitation only by continuoudy recombining their knowledge and gpplying it to new
market opportunities. That is, in a competitive environment, superior performance can only be sustained

through continuous innovation.



Nonaka and Takeuchi (1995) complement the work of Kogut and Zander by providing a framework for
understanding the integration of individua and organizationd knowledge. Consigtent with their
observations of Japanese companies, the authors argue that organizationa knowledge should be understood
as the processes that amplify the knowledge created by individuals and crystdlize it as a part of the
knowledge network of the organization. These processes condtitute a knowledge spira, which is highly
iterative and occurs mainly through informal networks of relaionsin the organization. This spird involves
continuous interplay between tacit and explicit knowledge at individua and organizationd levels. The
proposed mode identifies some enabling conditions for the knowledge creating process, namely the

existence of redundancy, requisite variety and a cregtive chaos.

Grant further articulated the theoretical foundations for a knowledge-based view, both as a theory of
organization (1996) and as atheory of strategy (1996a), in what has become probably the most widdly used
perspective on knowledge within the strategy field. In this view, tacit knowledge is the source of sustained
compstitive advantage. However, since production activities usualy require the combination of awide
array of specidized knowledge that resides in individuas, organizationd capabilities are essentid to the
achievement of that advantage. In particular, the essence of organizations isther ability to integrate
individua specidized knowledge and apply it to new products and services. These capabilities are
structured hierarchicaly according to the scope of knowledge that they integrate. The key integration
mechanisms are direction and routines, and the centra organizationd problem is one of coordination

(Grart, 1996).

Based on this understanding of organizations, Grant (1996a) proposed a knowledge-based theory of

strategy. He argues that the source of competitive advantage in dynamic environments is not knowledge that
is proprietary to the organization, because the vaue of such knowledge erodes quickly due to obsolescence
and imitation. Rather, sustained competitive advantage is determined by non-proprietary knowledge in the

form of tacit individua knowledge. Tacit knowledge can form the basis of competitive advantage because it
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is both unique and relatively immobile. Y et, because that knowledge is possessed by individuas and not the
organization, a critica dement of sustained competitive advantage is the ability to integrate the specidized
and tacit knowledge of individuas. Grant identifies three characterigtics of knowledge integration that
increase its drategic vaue. The firg isthe efficiency of integration, which is afunction of common
knowledge, frequency and variability of tasks, and a structure that economizes on communication. The
second is the scope of that integration, with a broader scope facilitating the crestion and preservation of
competitive advantage. The third is the flexibility of integration to include new knowledge and the

reconfiguration of existing knowledge.

In addition, Grant makes the point, aso emphasized by other scholars (Kogut and Zander, 1996; Kogt,
2000), that knowledge can aso be integrated externdly through relationa networks that span organi zationa
boundaries. These networks provide efficient mechanisms for accessing and integrating new knowledge,
epecidly in high-velocity environments, where the speed and scope of knowledge integration are
paramount for sustaining competitive advantage. Overall, Grant’s gpproach extends the dynamic
capabilities view of strategy (Teece, Pisano et d., 1997) and can be considered an outgrowth of resource-

based thinking.

Challenges to the Dominant Knowledge-based View of Strategy

Although the agpproach of “knowledge as resource” has become the dominant perspective of KBV in
srategy (e.g., Grant, 19964), it is not without challenge. For example, Spender (1996) argues that a dynamic
theory of the firm based on knowledge should be conceptudly different from a resource-based approach.
Knowledge is not an observable and transferable commodity. Organizations are not collections of rationa
agents. Rather, Spender argues that organizations learn and have knowledge to the extent that their
members are malleable beings whose sense of sef isinfluenced by the organization’s evolving identity, a

theme argued by Kogut and Zander (1996) aswell. Collective knowledge thus becomes the basis of human
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meaning and communication. The firm is seen as a system of knowing activity, rather than as asystem of
gpplied knowledge bundles that can be shuffled about the organization. Specificaly, the firmis seen asan
evolving, quad-autonomous system of knowledge production and application, with emergent and sdlf-
organizing properties that derive from the interactions of its semi -autonomous € ements with one another

and the externa environment (Spender, 1996).

Spender’ s gpproach to KBV is very smilar to Brown and Duguid's view of organizations as systems of
communities-of -practice (Brown and Duguid, 1991). Further, both these perspectives have much in
common with conceptualizing organizations are complex adaptive systems, in which innovative behavior
emerges from loosely connected structures among modular actors (Anderson, 1999; Eisenhardt and Bhatia,
2000). This gpproach to organizations has severa normative implications. For the system to be active,
managers should preserve and enhance the interpretive flexibility, manage the boundaries of the firm, and
identify the indtitutiona influences in the environment (Spender, 1996). In addition, it isimportant to
distinguish between the systemic and component parts of the system. For example (and in contrast to
Grant’ s gpproach), a core competence is not a collection of knowledge components, but a systemic property
emerging from the organization's ongoing activity. Findly, Spender argues that identification of the interna
knowledge processes and their organizationa meaning is essentia for an effective management of
organizations. Kogut and Zander (1996) echo smilar themesin their discusson of socid identity as abass

for aknowledge-based theory of the firm.

Dissatisfaction with the dominant perspective on KBV as atheory of strategy is aso clear in the work of
other researchers. Smilar to Spender (1996), some scholars (Cook and Brown, 1999; Petriotta and
Pettigrew, 1999) suggest that the treatment of knowledge that isinherent in the * knowledge as resource
view is clearly incomplete. These and other authors (e.g., Blackler, 1995; Kogut and Zander, 1996) argue
for amore contextua, processud, and situated view of knowledge, with closer tieswith learning theory and

socid identity. Others attack KBV from the perspective of transaction-cost economics, arguing that the



knowledge-based view of the firm can be subsumed by this earlier perspective (Foss, 1996). Still others
question the strategic logic of KBV. Can knowledge can be the most important resource without
conddering either its rategic vaue (eg., Lane and Lubatkin, 1998; Eisenhardt and Gaunic, 2000; Gupta
and Govindargian, 2000) or whether that value will actudly be appropriated by the firm rather than retained
by individua knowledge-holders (Chacar and Coff, 2000)? More fundamentally, other authors (Eisenhardt,
1989; D'Aveni, 1994; Eisenhardt and Martin, 2000) question whether sustained competitive advantage is
even possble in dynamic environments, especidly high-vel ocity ones. As such, they focus on the ability to
change, rather than the possession and use of knowledge, asthe centra driver of aflow of temporary

advantages that |eads to superior performance in such environments.

Review of Empirical Research

In the previous section, we discussed KBV from atheoretica perspective. In this section, we switch our
focusto the empirical research on KBV in strategy and related fields. Our thinking is that theoretical

discourse goes hand-in-hand with empirica exploration and theory testing.

We have organized this review according to specific knowledge processes: sourcing, internd transfer,
externd transfer, and integration. Although many categorizations are possible, we chose this one because it
is closdy linked with the dominant theoretical conception of “knowledge as resource’ and with the
dominant conception of KBV astheory of strategy in which these knowledge processes are the source of
sustained competitive advantage and superior performance (e.g., Grant, 1996a). As such, this categorization
reveds Sgnificant ingghtsinto the empirical validity of current theory, the shape of a potentialy morevaid
theory, and an agenda for future research. In each of the following sub-sections we describe the specific
knowledge process, relevant empiricd literature and main findings, and draw implications for KBV as both

atheory of strategy and atheory of organization.



Knowledge Sourcing

To keep pace with dynamic environments, managers frequently need to adapt their firm’s knowledge base
(Grant, 1996). Given the dispersion of knowledge (both within and outside the firm) and the uncertainty in
the environment, knowledge sourcing is an important knowledge process by which managers identify and
gain access to relevant knowledge that is being created in the environment. Recent empiricd literature

reveals some of the mechanisms for effective knowledge sourcing.

In a pharmaceutical industry study, Henderson and Cockburn (1994) used knowledge sourcing arguments
to explain research productivity, as measured by patents. The authors collected both qualitative and
quantitative deta, at the level of research programs, to construct detailed measures of both component and
architectural competences. Component competence was associated with specific areas of knowledge such as
expertise in hypertension, whereas architectural competence (like dynamic capability) refersto the ability to
integrate component competenciesin new and flexible ways. The authors found that the alocation of key
resources through collaborative rather than dictatoria processes and the existence of pro-publication
incentives thet promoted links to the wider externa scientific community were strongly correlated with
research productivity. These variables accounted for 40-50% increases in productivity. Pro-publication
incentives also were strongly correlated with other measures d externd knowledge sourcing, namely the
proximity of headquarters to aresearch university and the involvement in collaborative R& D projects with

major research universities.

In more recent work, Henderson and Cockburn (1996) used the same data to test the effect of economies of
size and knowledge spillovers in pharmaceutical research productivity, as measured by important patents.
They found that research programs located within larger firms are significantly more productive than riva

programs located within smdler firms. In particular, research programs in large firms benefited primarily
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from economies of scopein the form of alarger and more diversified knowledge pool, rather than from

scale economies due to sharing fixed costs and greeter specidization.

These findings are consigtent with other studiesthat link external knowledge sourcing with innovation and
performance. For example, Powell et a. (1996) used a knowledge sourcing argument to explain the patterns
of dliances in biotechnology firms. Traditiona explanations of inter-firm collaborations focus on risk

sharing, access to new markets and technologies, speeding products to market and pooling complementary
skills. Nevertheless, the authors argue that when the knowledge base of an industryis complex, expanding,
and widdly dispersed, the locus of innovation will be found in networks of learning, rather than in

individud firms. In these Stuations, building externd collaborations is centra to updating the knowledge
base of the firm. R&D oollaborations become admission tickets to the knowledge network, and vehicles for

the rapid communication of new knowledge.

To test these arguments, Powell and his colleagues used alongitudina socid network andysis, with five
years of datathat included measures of the number of R&D ties, the diversity of ties and the network
centraity of each company. They found support for their hypotheses, indicating that afirm'’s portfolio of
dliances and resultant network position were dependent on previous network experience, and that the size
of afirm was positively related with previous network centraity. Thus, the establishment of a network of
collaborationsin biotechnology firms seems to be a cumulative process, and the development of a central

position in the network enables future growth.

Inasmilar vein, Liebeskind et a. (1996) aso use knowledge sourcing arguments to explain research
collaboration behavior in the biotechnology industry. But, in contrast to the focus on forma R&D dliances
by Powell and colleagues (1996), these authors studied informa research collaborations. They argued that,
in a knowledge environment characterized by complexity and rapid change, boundary-spanning networks

based on informal relations represent opportunities for sourcing scientific knowledge from externd experts.



Their analysis of the publication and patent records of two highly successful biotechnology firmsreveded a
myriad of research collaborations with externd parties (mainly research laboratories and universities),

which were not covered by either contractual or market arrangements. These collaborations did not decrease
over time and did not lead to problemsin appropriating knowledge, since the biotechnology firms hed

mainly exclusive (not shared) patents. In addition, the findings of the study aso pointed to the importance

of long-term employment of scientists that enabled a stable organizationd context, cresting conditions that

were helpful for sharing knowledge.

The importance of externd ties in the previous studies is congstent with the probing process identified by
Brown and Eisenhardt (1997). In their multiple case study of mgor computing firms, the authors observed
that the managers of the most successful businesses gathered information about the future in an active and
externdly oriented way, through the use of awide variety of low-cost probes, including experimenta
products, futurists and strategic dliances. Relying on explanations from learning theory, the authors
describe how these probes helped managersto gain ingght into future industry trends and so effectively
position their firms for the future, especialy in terms of new products. They aso noted the importance of

integrating the knowledge from probes with current activities.

Bierly and Chakrabarti (1996) used a longitudina andysis of 21 pharmaceutica firms across afifteen years
period to synthesize knowledge sourcing tradeoffs. The authors devel oped a taxonomy of knowledge
strategies, based upon the four key strategic decisions concerning the knowledge development of afirm:
interna vs. externa sources of knowledge; radica vs. incremental knowledge evolution; depth vs. breadth
of knowledge base; and speed of knowledge acquisition and application. The collective responses to these
four choices form the knowledge sourcing strategies of firms. Using measures of these four factors (based
on R&D spending, patent analysis and gpprova of new products) and cluster analysis techniques, the
authorsidentified four consistent strategy patterns, which they named explorers, exploiters, lonersand

innovators. Innovator s were aggressive knowledge developers, achieving high levels of internd and
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external knowledge acquisition, focusing on both radica and incrementa innovation, and applying
knowledge very quickly. Loners were dow and inward oriented. They had a focused knowledge base and
few external linkages. Exploiters had little interna knowledge sourcing and were essentialy incrementd
learners, showing a high level of externd linkages and a broad knowledge base. Explorers were
characterized by very radica knowledge evolution and average vaues on the other dimensions. The authors

found sustained profit differentias favoring innovators and explorers.

Tripsas (1997) found evidence of a postive impact on long-term performance of establishing externa
research links. In an higtorical andysis of the evolution of three mgor firmsin the typesetter industry, the
author found that only one company was able to survive the three stages d competence-destroying
technological change that swept the industry in the 2 half of this century. Her analysis indicated that the
successful adaptation of the firm’s knowledge base depended upon the capability to source and then
integrate externa knowledge. This capability was developed through early investmentsin R&D that led to
the accumulation of absorptive capacity in a variety of technologies, and through the development of an
external communication infrastructure to source the relevant knowledge. Moreover, the invesmentsin
absorptive capacity were cumulative and self-reinforcing, because initia invesments did not immediately
lead to better performance in integrating new knowledge. Rather, they led to more successful devel opments
over time. The external communication infrastructure was developed through regular collaborations with
experts and through knowledge scanning activities. These activities alowed firm managers to identify new
technologies, unrelated to their knowledge base, which wereimportant for the future path of technologica
development in the industry. Another important factor for the successful adaptation was the existence of
multiple locations for R& D activities, as opposed to having a central research laboratory. These multiple
locations were a source of variety and enabled managers to cope with the overlap between different

generations of technologica knowledge.



In ardated study, Rosenkopf and Nerkar (1999) found that firmsin the optical disk industry with few
external contacts became locked into fixed paths of technologica evolution. The authors analyzed the
impact of afirm’stechnologica developments on the subsequent technologica evolution of the industry,
using knowledge exploration strategy as the predictor variade. The authors defined four main srategiesto
source new knowledge: loca search (building upon similar technology within the organizationd
boundaries), radica search (spanning both technology and firm boundaries), organizationa boundary
gpanning and technologica boundary spanning. Rosenkopf and Nerkar examined technological impact, as
measured by patent citations, of the 22 firms with most patenting activity in the industry between 1971 and
1995. They found that local search (measured by extensive sdf-citation) was negatively correlated with
impact. In contragt, the highest impact gpproach was organizational boundary-spanning exploration, in
which managers extengvely used the findings of other firmsin the industry to inform their own knowledge
development. The second most effective approach was radica search, whereby managers crossed both
organizationd and technologica boundaries. Therefore, an inward learning focus was not effective for

achieving technologica impact.

Two recent studies provide complementary insights on knowledge sourcing. Hansen (1998) adopts an
interna focus for the study of knowledge sourcing. The complex and evolving nature of knowledge and the
sheer size of some firms create the need for sourcing knowledge across organizationd sub-units. This
Stuation occurs in product development activities, where relevant knowledge can be identified and shared
among project teams throughout a corporation. Hansen used the speed of completion of projects asthe
dependent variable in asample of 120 development projects of alarge dectronics firm. Using measures of
network centrality and knowledge relatedness as independent variables, the author concludes that effective
knowledge sourcing requires both a centra position in the network of relations and the possession of related
knowledge that builds absorptive capacity. Further, this centra position is most effectively achieved by
indirect relations, because too many direct relationships are so costly to maintain that the costs may override

the potential benefits
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Recent research by Jett (1999) focuses on the relationship between externa connections for knowledge
sourcing and organizationd action. Using a sample of 47 SBUsin the computer, networking and
telecommunications indudtries, the author explored the impact of different probing mechanismson
managers ability to adapt their product portfolios to changing competitive conditions. He found that
drategic dliances for the exploration of new markets enabled knowledge acquisition and fostered
introduction of new products. Further, and consistent with Brown and Eisenhardt (1997), these results
suggest that probes, such as futurists and exploratory products, should be well-linked to the present
competitive position of firms. If the probes are too far into the future, with few links to present markets and
technologies, then managers will not be able to effectively use the newly sourced knowledge to improve

their firms.

Summary: Taken together, these studies and others (Allen, 1977; Katz and Tushman, 1981; Brown and
Eisenhardt, 1998; McEvily and Zaheer, 1999) on knowledge sourcing suggest that externa linkages are
important for avariety of innovation-related outcomes such as patents, patent citations, speed of product
development, quadlity of the product pipeline, and introduction of new products. Externa linkages appear to
help managers become aware of the content and location of new technica knowledge, and gain insight into
the trgectory of their industry. Thus, in dynamic environments searching for, identifying, ng, and
sharing new knowledge are important activities for innovative performance. These externd linkages include
incentives that motivate scientists to stay connected with the larger scientific community (Henderson,
1994), forma network relationships (Powell, Koput et d., 1996; Brown and Eisenhardt, 1997; McEvily and
Zaheer, 1999), exploratory products (Brown and Eisenhardt, 1997; Jett, 1999), gatekeepers (Allen, 1977;
Katz and Tushman, 1981), and informa networks (Henderson and Cockburn, 1994; Liebeskind, Oliver et
a., 1996; Tripsas, 1997; Rosenkopf and Nerkar, 1999). These externa linkages emerge as clearly vauable
in industries such as biotechnology, pharmaceuticas, and optics where knowledge is a the cutting-edge of

science. More surprisingly, they are dso vauable in less knowledge-intensive industries such as computing



(Brown and Eisenhardt, 1997; Jett, 1999) and even in machine shops (McEvily and Zaheer, 1999) where
they provide ingghts into market and technica trends. Findly, the concept of a portfolio of externa
knowledge sourcing activities emerges. A diverse portfolio of such activities increases opportunities for
experimentation and learning (Brown and Eisenhardt, 1997), especidly when the knowledge probes are
low-cost and 0 create occasions for small failures. Such portfolios are particularly relevant when the
knowledge objective is to have a broad ingght into the trgectory of future product and market arenas, rather

than some specific piece of cutting-edge (often technica) knowledge.

In addition, afew studies suggest that smilar knowledge sourcing processes occur within corporations and
can dso lead to more innovation (Henderson and Cockburn, 1996; Hansen, 1998). Moreover, these
processes occur in loosaly coupled organizations in which business units (Hansen, 1998), R& D facilities
(Tripsas, 1997), and research programs (Henderson and Cockburn 1994) are only partiadly connected.
Hansen (1998), for example, argues that greater connection would be too time-consuming to be
advantageous, while Tripsas (1997) notes the value of retaining some randomness in research in order to

enhance adaptability.

Overdl, these studies are useful for understanding the linkage of internal and externa knowledge sourcing
with innovation-rel ated outcomes. Y €, this research stream leaves unexamined severa fundamenta issues
related to KBV as atheory of strategy. One such issue is the relationship between knowledge sourcing and
firm performance. Only a few studies examine firm performance, and those that do rely on a variety of
performance outcomes, including surviva (Tripsas, 1997), growth (Powell, Koput et d., 1996), market
segment dominance (Brown and Eisenhardt, 1998), and profit (Bierly and Chakrabarti, 1996). Asaresullt,
there is no cumulative demongtration of the power of KBV as atheory of strategy for any specific
conception of performance. Further, the studies do not examine whether sustainable competitive advantage
exigs as predicted by KBV. Indeed, Roberts (1999) recently showed that competitive advantage in the

pharmaceutical industry is not sustained, but rather is a series of temporary advantages. Even if sustained
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advantage were demongtrated, the research does not distinguish between whether that advantage semsfrom
the knowledge sourcing process per se, as argued by Grant (19964), from the knowledge gathered during

the process, or from some other unexamined factors.

Findly, the research suggeststime is a rlevant addition to KBV thinking. For example, Tripsas (1997)
found that the timing of different technologica innovations forced managers to adopt complex learning
srategies involving different sectors of the corporation, while Jett (1999), as well as Brown and Eisenhardt
(1997; 1998), noted that future-oriented knowledge sourcing needs to be linked with current activitiesin

order to be effective.

Internal Knowledge Transfer

A second stream of KBV research addresses internal knowledge transfer. This research explores how
knowledge transfer within an organization depends upon the characteritics of that knowledge, the sender,
the recipient, and their mutua relationship. Thisis an important stream of research because the efficacy of
knowledge transfer within organizationsis a primary rationae for KBV as both atheory of organization

(Kogut and Zander, 1992; Grant, 1996; Kogut and Zander, 1996) and atheory of strategy (Grant, 1996a).

Zander and Kogut (1995) andyzed the speed at which manufacturing capabilities related to product
innovations were transferred across borders by Swedish firms. The transfer of capabilities involved
knowledge codification, in which the tacit knowledge embedded in the innovations was made more explicit
in order to be more easily communicated and understood by the recipients. One possible drawback of such
codification isthat it might aso speed imitation by competitors. The authors thus analyzed the impact of
knowledge characterigtics and competitive environment on the speeds of both interna transfer and externa
imitation. They used a detailed multidimensiona congtruct for knowledge, induding codifiability,

teachability, complexity, systems dependence, and product observability by competitors, based on
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previoudy suggested knowledge taxonomies (Rogers, 1980; Winter, 1987). The authors found that greater
codifiability and teachability were associated with faster transfer, but not with faster imitation. The speed of
imitation was pogtively related only to the knowledge spillovers among firms (mainly caused by employee
turnover), and to the levels of common knowledge and competence across the industry. Other findings
suggested that the pressure of competition made firms more efficient in transferring capabilities and that

continuous innovation impeded imitation by competitors.

Szulanski (1996) aso andyzed the transfer of knowledge within the firm. His objective was to understand
the causes of stickinessin the transfer of complex best practices. Based on prior research, the author
focused on four main causesof stickiness: the characteristics of the knowledge transferred, the source of
knowledge, the recipient, and the context of the transfer. Using a sample of 38 technicd and adminigtrative
complex best practices, encompassing atotd of 122 transfers, the author found that the three most
important barriers to knowledge transfer were lack of absorptive capacity of the recipient, causal ambiguity
of the knowledge transferred, and difficulty in establishing persond interactions between the source and the
recipient. The author also found that higher knowledge retention impeded transfer because recipients were
less able to unlearn old knowledge and replace it with new. Szulanski concluded that knowledge varigbles,

not lack of motivation or cooperation, were the primary barriersto knowledge transfer.

In contrast to Szulanski’ s emphasis on knowledge characterigtics, Lord and Ranft (1998) found that
organizational structure and incentives were significant factors affecting the effectiveness of knowledge
transfer. Based on a survey of 104 market entries of multinational companies, the authors analyzed the
impact of knowledge characteristics and organizationa variables on the internal transfer of knowledge
about local markets. They concluded that, ongside tacitness of knowledge, the organizationa structure,
communication mechanisms, and incentives were aso significant. Specificdly, they found that forma

vertica reporting channels and incentive systems linked to performance were positively related to



knowledge sharing and transfer. Moreover, knowledge sharing and transfer were positively related to

divisond performance.

Athanassiou and Nigh (1999) used a socia network perspective to sudy knowledge sharing among top
management teams in 37 multinationa companies based on the US. The authors showed that the top
management of these companies developed advice networks for sharing tacit knowledge about internationa
business issues. These advice networks were important mechanisms for interna coordination. Furthermore,
the dengity of these networks, defined as the ratio of advice-seeking relaionships to the tota possible
relationships, was shaped by the international strategy of the firm. A more extensive internationa strategy
and a higher inter-dependence of subsidiaries’ activitiesincreased the dengity of the network. The formal
governance mechanism of the subsidiaries (i.e., wholly owned and mgjority-owned vs. minority

participation) surprisingly had no significant reationship with the density of advice networks. This latter
result suggests that the governance mechanism of subsidiaries does not change the need for tacit knowledge

exchange through advice networks.

Gupta and Govindargian (2000) aso andyzed inter-firm knowledge flows across 374 subsdiaries within 75
multinational corporations in avery comprehensive study of internal knowledge transfer. Their independent
variables included the strategic vaue of the knowledge, mativation of the source, motivation and absorptive
capacity of the recipient, and communication channels, as measured in the transfer of seven types of
procedura knowledge (i.e., know how). The authors separately analyzed knowledge transfer horizontally
among peer subsidiaries and hierarchically with the parent. They found that knowledge flow from the parent
to subsidiaries was the most pervasive type of internal knowledge transfer. Further, the communication
channd (as measured by forma integrative mechanisms and socidization), absorptive capacity, and
srategic vaue of the knowledge facilitated knowledge transfer, while incentives to share knowledge had no

effect.



Hargadon (1998) provides interesting insights into how organizationd structure and culture can facilitate
knowledge transfer within the firm. The author developed case studies of firms that act as knowledge
brokers (e.g., product design firms, management consultants and consulting sub-units within large
corporations). Knowledge brokers place themsalvesin a network of clients that cuts across different
industries and technology areas, and are thus able to link problemsin one areawith their knowledge of
solutions from other areas. These firms thus rely extensively on internd transfers of knowledge to operate
successfully. Hargadon found that knowledge brokers used fluid project teams. Further, their organizationa
structure mimicked the diverse and relatively disconnected domains in which they operated. Within
knowledge broker firms, individuas adhered to norms that required sharing knowledge fredly with other
organizationa members. Hargadon found that the most important barriers to knowledge transfer were
employee turnover, organizationd size, and increasing demands on individud time and individua

efficiency.

Similarly, Brown and Eisenhardt (1998) examined inter-firm cooperation (including knowledge trandfer) in
their study of 12 mgjor computing firms. They found that more effective firms limited knowledge transfer

to the most strategicdly vaduable information, rather than al possible information. The managers of these
firms accomplished this by having regular meetings among business unit heads to share apportunities to
collaborate, and then letting these business leaders choose whether or not to collaborate. The former created
the socid bonds and information recessary for collaboration to occur, while the latter helped to ensure that
the best opportunities were chosen. Thus, in the best performing firms, senior executives set the context for
collaboration among businesses. In less effective firms, senior executives either ignored cross-business
collaboration or forced collaboration from the top. Findly, in related work, Eisenhardt and Gaunic (2000)
indicated that, when knowledge was transferred effectively, business unit heads were rewarded for their

own business' success, not for collaboration per se.
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In astudy of 120 development projects in alarge eectronics firm, Hansen (1999) addressed the different
relationship requirements for the transfer of smple vs. complex knowledge. Speed of project completion
was the dependent variable while the complexity of knowledge to be transferred (measured in terms of
tacitness and systems dependence) and strength of the relationships of the project team (measured by tie
weakness) were the independent variables. The author found that weak ties favor knowledge search but
impede the transfer of complex knowledge, as compared with strong ties. Based on these findings, Hansen
asserted that effective organizationa design should consider the type of knowledge likely to flow within the
organization. When knowledge is sSmple and easily transmitted, wesk ties are likely to solve the problem of
obtaining knowledge. When knowledge is more complex, effective internd transfer is more chalenging,

and requires strong ties in the form of forma mechanisms and frequent interaction.

Summary: Taken together, many of these studies indicate that knowledge characteristics affect the efficacy
of internal knowledge transfer. These characterigtics include tacitness (Zander and Kogut, 1995; Lordand
Ranft, 1998), causa ambiguity (Szulanski, 1996), and complexity (Hansen, 1998), which impede

knowledge transfer, and strategic vaue (Brown and Eisenhardt, 1998; Gupta and Govindargjan, 2000),

which enhances knowledge transfer.

These studies a so indicate that the relationship between the sender and recipient is crucia for knowledge
transfer. When the sender and recipient have difficulty in establishing interpersond interactions (Szulanski,
1996) such as when they are distant, knowledge transfer isimpaired. In contrast, when integretive
mechanisms such as teams, liaisons, informal socid networks, norms for collaboration, and forma meetings
exis (eg., Hargadon, 1998; Gupta and Govindargian, 2000; Eisenhardt and Gaunic, 2000), knowledge

transfe isfacilitated. Overall, appropriate organizationa structure and culture can ease knowledge transfer.

Moreover, severd studies indicate an interaction between knowledge characteristics and the relationship

between sender and recipient. If the transfer is more difficult because of complex knowledge (Hansen,



1999) or knowledge that requires significant loca adaptation (Hargadon, 1998), then the relationship
between sender and recipient must be stronger with frequent and personal faceto-face interactionsin order
for effective knowledge transfer to occur. In addition, the greater the absorptive capacity of the recipient,

the more easily knowledge is trandferred (Szulanski, 1996; Gupta and Govindargjan, 2000).

The most controversid aspect of the empirica studies surrounds the role of incentives for the sender and the
related top-down enforcement of knowledge transfer. Lord and Ranft (1998) found that incentives and
vertica reporting relationships enhanced transfer of knowledge about internationa market entry and
improved performance. Gupta and Govindarjan (2000) found that vertica reporting did enhance knowledge
transfer, but incentives did not. Findly, Eisenhardt and colleagues (Brown and Eisenhardt, 1998; Eisenhardt
and Gaunic, 2000) indicate that senior executives in the most effective firms create a collaborative context

through culture and organizationa structure, but they do not force or even reward collaboration per se.

These diverse findings suggest that when knowledge is relatively smple and dtatic, top-down enforcement
and incentives improve knowledge transfer by dedling with mativation issues. When that knowledge isaso
drategically vauable, transfer will enhance performance (Lord and Ranft, 1998). In contrast, when
knowledge is conplex, knowledge and relationship characteristics dominate the motivationa issuesin
knowledge transfer (Szulanski, 1996). Further, when knowledge is varied and changing, context setting
activities, through organizationa structures and cultura norms that make managers aware of knowledge
transfer opportunities, are effective, but incentives to collaborate are not. Such incentives may not only be
ineffective in knowledge transfer (Gupta and Govindargjan, 2000), but they may aso negatively impact
performance by encouraging managers to waste time and resources transferring non-strategic knowledge

(Eisenhardt and Galunic, 2000).

In summary, these studies are very useful for understanding internad knowledge transfer. But they are less

helpful in dedling with the performance issues that are at the heart of srategy. Many of these studies
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implicitly link knowledge transfer and performance. Nevertheless, both Gupta and Govindargjan (2000) and
Brown and Eisenhardt (1998) argue that the strategic vaue of the knowledgeis crucia to whether improved
performance is actudly achieved. These authors suggest that the managers of effective firms should
concentrate their efforts on transferring only the mogt strategically vauable knowledge. In fact, less
knowledge transfer can be more effective than more transfer, especidly in high-velocity environments
where the time of managersis so limited (Eisenhardt and Gaunic, 2000). Further, only two studies (Brown

and Eisenhardt, 1998; Lord and Ranft, 1998) actualy measured performance.

More broadly, these studies, like those on knowledge sourcing, do not dedl with important aspects of KBV
theory. They do not indicate whether knowledge transfer resultsin sustained or even temporary competitive
advantage. Similarly, they do not address whether advantage derives from the knowledge transfer process,
the knowledge itsdlf, or both. Findly, the theoretical rhetoric of KBV asserts that knowledge is the most
strategicaly important resource. Yet it is unclear from these studies what congtitutes va uable knowledge,

when to transfer it, or whether extensive internal knowledge transfer is strategically wise.

External Knowledge Transfer

A third stream of research addresses knowledge transfer across firm boundaries through aliances and
acquigitions. This stream is significant because it sheds light on severa fundamenta theoretical assertions
of KBV asatheory of strategy and of organization, namely that effective knowledge transfer is a source of
sustained competitive advantage and thet it is more effectively accomplished within organizations rather

than markets.

Severd studies address specificaly how organizations transfer knowledge through their participation in
dliances. Lane and Lubatkin (1998) explored the impact of partner characteristics on the acquisition of new

knowledge in the form of new skills and capabilities. Their study examined 31 R&D aliances between



pharmaceutical and biotechnology companies, where the pharmaceutica firm isthe learning entity and the
biotechnology firm is the teacher. In their view, learning tacit and embedded knowledge requires absorptive
capacity in the recipient firm, which is rdative in that it depends on the teacher firm. In an unusua
conception, the authors measured relative absorptive capacity by a three-dimensiona congtruct, using
indicators of knowledge overlap, smilarity in knowledge processing systems, and similarity of commercid
logic. The dependent variable of knowledge acquisition was measured by a pand of indusiry experts who
assessed how much the recipient firms had learned in terms of new capabilities and knowledge spillover.
The authors found that the smilarity of basic knowledge was positively related to learning, while the
gmilarity of speciaized knowledge was negatively correlated. Presumably in the latter case, the knowledge
of the sender was too sSimilar to be of vaue to the recipient. The results for smilarities of knowledge
processing systems (measured by the degree of formdization and centralization of the organizationa
structure) were mixed. Smilarity in lower level management and research structures was positively related
to learning, while smilarity in top management and business decision structures was negatively related.
Findly, the authors found that the sharing of research communities was positively related to knowledge
transfer knowledge. Overadl, the results validate that knowledge transfer is dependent on measures of

distance or dissmilarity to the partner firm.

Inasmilar vein, Inkpen and Dinur (1998) found that effective transfer of knowledge exhibited an inverse
relationship between tacitness of knowledge and the organizationa level at which the transfer took place.
Based on alongitudind analysis of five case studies of North-American-based automotive joint ventures

(JV) between U.S. and Japanese companies, the authors anayzed the processes by which parent companies
accessed and transferred the knowledge created in the context of the joint venture. The research results
suggest that individuals are the best agents for the transfer of highly tacit knowledge, when compared to
groups or higher organization levels. It dso suggests that the transfer of tacit knowledge demands a high

level of individud interaction, through regular meetings, temporary sharing of human resources and

frequent visits to manufacturing fecilities. Moreover, there were indications that managers who focus their
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atention on acquiring only explicit knowledge undervaued the relationship potentia by neglecting tacit
knowledge-based opportunities. Findly, there was a positive relation between the transfer of tacit strategic

knowledge and the development of strategic relationships between the firms.

Similarly, Smonin (1999) studied the effects of the characteristics of knowledge, sender, and recipient-
sender relationship on knowledge transfer. His sample included 147 dliances executed by U.S.
multinationas, with data provided by single informants. The resultsindicate that tacitness and complexity
of knowledge lowered knowledge transfer, as did culturd and organizationd distance between the two
firms. These factors, however, were al mediated by knowledge ambiguity, which emerged as the principa
factor affecting knowledge transfer. The author aso replicated his previous finding (Smonin, 1997) that

collaboretive know-how from past dliances improved knowledge transfer.

The next two studies offer compelling insights into how the knowledge base of aliance partners changes
over time. In one of the studies, Mowery et d. (1996) used data on patent citations to trace the changesin
technologicd portfolio of partner firms as a consequence of dliances. Using asample of 792 dliances
including at least one US firm, the authors had severa findings that were consistent with those of others.
That is, strong ties (i.e., equity joint ventures) were more likely to be used to transfer complex capabilities
than wesk ties (i.e., contractbased dliances). Further, strong ties (i.e.,, bilateral contracts) were more
effective than weaker ties (i.e., unilaterd contracts) for knowledge transfer. In addition, aliances between
two US partners and between partners with experience in related technological aress (i.e., grester sender-

recipient smilarity) resulted in grester knowledge transfer.

The mogt intriguing result of the study, however, was that the partnersin a substantial subset of the dliances
exhibited technologica divergence. This sharply contrasts with the technologica convergence that would
be expected in aliances geared toward knowledge acquisition and capabilities transfer. So, while

knowledge transfer was one outcome of aliances, so too was the coevolution of the partnersinto



increasingly unique roles. In this latter Stuation, knowledge transfer evolved into knowledge integration,
while the overdl system of relationships came to resemble a complex adaptive system based on partidly

connected and specialized partners (Anderson, 1999; Eisenhardt and Bhatia, 2000).

A smilar coevolution among dliance partners into increasingly speciaized knowledge positions dso
gppeared in alongitudind andysis of three inter-firm aliance networks in the Itaian packaging machine
industry (Lorenzoni and Lipparini, 1999). The firms developed networks of inter-firm relationships around
the specidized knowledge necessary to assemble and supply packaging machines. These machines had
many interdependent groups and parts, which required extensive mutua adjustment and inter-firm
coordination. Comparing firm strategies in 1988 and 1995, the authors found evidence that managers had
narrowed their firm's scope of technological competence and increased their reliance on a network of long
term relationships with other suppliers as the best way to pursue product qudity and flexibility. Using co-
design and co-manufacturing processes, managers developed relationa capabilities with one another across
their firms. They further exchanged goods and knowledge on adaily-basis, which alowed their firmsto
increasingly develop specific competencies. Trust devel oped between partners, which further eased
problems of coordination and control of the exchanges while decisions began to transcend considerations of
short-term economic efficiency. Similar to the firmsin Mowery et d. (1996), these firms coevolved into
networks of more specidized organizations that came to resemble complex adaptive systems. Not
surprisingly then, the emergent networks created increased capacity to adapt to environmenta change and

s0 enabled firm managers more effectively keep pace with technologica developments within the industry.

Using adifferent lens on knowledge transfer, Almeida (1996) examined whether and how managers could
overcome impediments in dliance rdaionships. Specificaly, he studied foreign semiconductor
multinational s whose managers established plantsin the USin order to take advantage of the regiona
knowledge-sharing networks. Using patent citations to anayze inter-firm knowledge flows, the author

found that these firms learned more than smilar domestic firms. The explanation for this success in externd
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knowledge transfer was that firm managers were very motivated to learn and did so by joining loca
knowledge networks, mainly through hiring loca employees and using loca suppliers. That is, the “libility
of foreignness’ that creates dissmilarity can be overcome by the motivation to learn localy using
mechanisms that reduce the “ distance” between partnersin aknowledge transfer. In addition, these foreign

firms aso contributed more to local knowledge, suggesting that knowledge trandfer is rardly one-way.

A different line of research focuses on acquisitions as a means for externa knowledge transfer. Ranft and
Zeithma (1997) argued that the recent wave of acquisitions in high-technology industries has the goa of
expanding the knowledge base of the acquiring companies. Thus, long-term vaue creation from this kind of
acquisition depends on knowledge transfer between firms. Y e, this knowledge can be difficult to extract
from acquired firms because it is often tacit and embedded within the organization and within key
individuas who may leave due to the acquisition. The authors analyzed the process of post-acquisition
knowledge transfer in 75 high-tech acquisitions during 1994-95. Overdl, they found that a greater tacitness
of knowledge had a negative impact on the transfer of knowledge, Additionaly, higher levels of
communication increased the transfer of al types of knowledge, while higher autonomy of the acquired
firm’s personnel and longer acquisition integration periods reduced knowledge transfer.

Using the same sample of acquisitions, Ranft and Lord (1998) explored the impact of employee retention
(middle managers, R& D people, engineers, and salespeople) on knowledge transfer. These employees often
possess the tacit knowledge of the firm that is being acquired. The authors found that the retention of key
employeesis positively correlated with knowledge transfer. They aso established that post-acquisition
autonomy, corporate commitment fromthe acquiring firm, and a high relative standing position for the
acquired personnel, were important factors in the retention of key employees. Surprisingly, the effect of
financia incentives was not significant, which suggests that, when dedling with highly skilled or

experienced people, materid incentives are not important when compared to other factors related to work

definition or working environment.
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Summary: Taken together, these and other studies of external knowledge transfer (e.g., Smonin, 1997;
Capron, 1999; Dyer, 1999; Kale, Dyer et d., 1999) indicate that knowledge transfer is affected by
knowledge characterigtics and by the relationship between the sender and the recipient. As such, these
studies replicate the sudies of internal knowledge transfer. In particular, the tacitness (Inkpen and Dinur,
1998; Ranft and Lord, 1998; Smonin, 1999), complexity, and ambiguity of knowledge (Smonin, 1999)
reduced knowledge transfer. Knowledge that was too similar and so lacked strategic value dso led to less

knowledge transfer (Lane and Lubatkin, 1998).

The relationship between the sender and recipient aso affected knowledge transfer asit did in the interna
knowledge transfer literature. Similaritiesin general knowledge base (Mowery, Oxley et d., 1996; Lane and
Lubatkin, 1998), organizationd structures (Simonin, 1999) including smilar lower level management and
research structures (Lane and Lubatkin, 1998), organizationd culture (Mowery, Oxley et d., 1996;

Simonin, 1999), and drategy (Inkpen and Dinur, 1998) improved knowledge trandfer. Further, integrative
mechanisms such as meetings, personnd exchange, bilateral contracts, and persona interaction were
effective in overcoming the challenges of transferring tacit and/or complex knowledge (Mowery, Oxley et
d., 1996; Inkpen and Dinur, 1998) and the organizationa differences (Almeida, 1996; Ranft and Lord,
1998). Conversaly, structura and procedurd barriers (Dyer, 1999) can inhibit knowledge transfer in both
dliances and acquisitions (Capran, 1999). Firms that have trandated their experience into know-how
(Simonin, 1997; Simonin, 1999) that is embedded in organizationd structures (Kae, Dyer et d., 1999) have
more successful knowledge transfers. Finally, asin the case of interna knowledye transfer, stronger tiesare

needed to transfer more complex knowledge (Mowery et d., 1996).

But, the research on externa knowledge aso suggests some twists when compared with the interna
knowledge transfer literature. One such twist is the emergence of specidization among dliance partners

(Mowery, Oxley et d., 1996; Lorenzoni and Lipparini, 1999) such that relationships that may have begun as



knowledge transfers become ones of knowledge access and integration. This divergence and specidization
uggests that aliances can be away to gain access to knowledge (Powell, Koput et d., 1996), without
trandfer of that knowledge into the organization. Further, it suggests that networks of aliance relaionships
can become complex adaptive sysems in which different firms coevolve into speciadized rolesto form
highly adaptive networks. Since limited evidence (Brown and Eisenhardt, 1998; Eisenhardt and Gaunic,
2000) indicates that the emergence of specidized, coevolving actors can also occur inside corparations,

comparison of this phenomenon inside and outsde organizations is an intriguing research opportunity.

A second twist from the internal transfer literature is that knowledge extrication poses difficult challengesin
externd knowledge transfer st uations. For example, adilemma of knowledge transfer viadliances and
acquistionsisthat very often the desired knowledge is highly tacit, degply embedded in individud
experiences and organizationa context, and comingled with other knowledge and resources that are not of
interest. Successful knowledge transfer, therefore, requires afocus on the interactions of individuas and the
preservation of organizationa context (Inkpen and Dinur, 1998; Ranft and Lord, 1998). And, especidly in
the case of acquidtions, thereis afurther dilemma. Retention of key employees improves knowledge
trandfer (Ranft and Lord, 1998), but the high degree of autonomy for the acquired firm that leads to this
retention of key employees (Ranft and Lord, 1998) lowers knowledge transfer (Ranft and Zeithaml, 1997).
Theimplication of this research isthat extrication of externdly located knowledge can be complex and

difficult to accomplish, especidly in the case of acquisitions (see aso Capron, 1999; Gragbner, 1999).

Fndly, this research stream does not sharply answer the critica questions of whether externa knowledge
transfer is either easer or quditatively different from internal knowledge transfer. Y et, a primary of
assumption of KBV as atheory of organization (Kogut and Zander, 1992; Grant, 1996) is that knowledge
transfer is facilitated within organi zations as compared with markets. Certainly, the two knowledge transfer
research streams indicate that smilarities in organizationa structure and culture, which seem more probable

within organizations, should ease transfer. The externa knowledge transfer stream also suggests that



acquisitions pose particular chalenges. But, we found no studies that compared intra and inter-
organizational knowledge transfer per se. Further, integrative mechanisms such as meetings and persond
interaction may overcome the advantages of organizations for knowledge transfer, where such advantages
exist (Almeida, 1996). Intermsof KBV as atheory of strategy, the current research does not address
whether the source of advantage is a more effective external knowledge transfer process per sg, or if the

knowledge itself creates advantage, or whether that advantage is sustained or temporary.

Knowledge I ntegration

A fourth stream of research focuses on how speciaized knowledge is integrated from different sources to
generate new knowledge or to apply that knowledge to the creation of new products and services. In
particular, much of this research centers on how individuas from different communities-of - practice
integrate their specidized knowledge. As such, it emphasizes the micro-processes of interaction, mostly
within organizations, that enable the integration of knowledge. This Stream of research is especidly relevant
to KBV because of the assertion that knowledge integration (especialy integration of the tacit knowledge
that is held by individuas) is a primary source of superiority of firms over markets and amajor way in

which competitive advantage is achieved (e.g., Grant, 1996).

Eisenhardt (1989) conducted an inductive study on the strategic decision-making processes of top
management teams in the computer industry. These teamsintegrated their different functiona and persond
perspectives to achieve group decisions regarding crucid strategic issues such as mgor aliance formation
and financing. The author studied the process by which speed and quality were achieved in Strategic
decisions. She found that the extensive use of concrete and red-time information, as opposed to abstract and
accounting-based information, and the smultaneous consideration of multiple aternatives, accelerated

decision speed and linked to higher firm performance. She aso found that a specific procedure for conflict



resolution — consensus with qudification — was very effective for achieving rapid and high-qudity

decisons.

Dougherty (1992) also focused on knowledge integration. This work was motivated by the observation that
product innovators often fail to link technologica and market issues, and to collaborate across departments.
The author attempted to explain these knowledge integration problems through an andysis of 18 case
studies of product innovation in large computer/communications and chemicd firms. Based on extensive
interviews, the author found that different departmenta “thought worlds’ (i.e., the knowledge that people
from each functional area have about product innovation) systematicaly varied. Moreover, the systems of
meaning on issues like the perpective on the future, or the identification of the critical aspects of the
innovation process, dso varied across thought worlds. This meant that people “not only know different
things, but aso know things differently”, thus creating difficulties in knowledge integration.

These difficuties were exacerbated by many established routines (job descriptions, criteria for market-
technology research and standards definition) that encouraged the separation of thought worlds. Successful
innovators broke away from these established routines and created new socia orders based on mutualy
adaptive interactions in which knowledge developed as the work unfolded. In particular, the successful
innovators overcame the barriers of different thought worlds by creating a cusomer focus, made tangible
and redlistic through concrete experiences such as joint participation in focus groups, customer visits, and
technology audits. Structurd solutions like liaison people or boundary-spanning roles were not enough to

ensure the bridging of thought worlds.

In an ethnographic study at the largest product design firm in the U.S., Hargadon and Sutton (1997)
described how the firm routinely innovated by integrating and recombining knowledge across severd
indugtries. The designers of the firm were coached to learn about technologica and design solutionsin
different areas and industries, and to keep available artifacts and archives exemplifying those solutions.

Some of these artifacts were kept at the organizationa level and trandated into a collection of concrete



solutions to possible design problems, representing a very tangible form of organizational knowledge. The
culture of the firm aso fostered knowledge integration among the designers through the use of informa
discussions and email requests to share knowledge and link solutions to problems. Knowledge sharing and
integration were a0 inditutiondized by frequent brainstorming sessions where a particular problem would
be addressed and possible solutions fredly discussed by designers, with the aid of drawings and tangible
representations. Drawing ana ogies between past solutions and the present problem was aso an important

element of these sessions, and a key mechanism of knowledge integration as well.

In arecent ethnographic study of a production floor, Bechky (1999) aso addressed knowledge integration
across thought worlds. The author studied three different communities-of-practice (engineers, technicians
and assemblers) whose members collaborated on the development and production of new machines. The
different understandings of these communities were based on distinct work practices, ranging from the
schematic understanding of the engineers to the spatio-temporal understanding of the assemblers. Their
language reflected the different work practices and created communication problems between the
communities. Status differences made communication more difficult, especidly the upstream feedback
from the production floor to the drawing board. Language problems arose in the course of interactions,
mainly by attributing different meanings to the same word or using different words to represent the same
objects. Interruptions of the production floor activities, due to falures, created occasions for interaction
across occupations During these interruptions, shared understanding and related knowledge integration was
developed by trandation (through the brokering of technicians) and by tangible examples and physica
objects. These concrete problems were thus effective mechanisms for individuds in different communities

to learn from each other.

The above account has gtriking smilarities with a recent description of knowledge integration among firms
in the U.S. automobile industry (Helper, MacDuffie et d., 1999). Based on a survey of suppliers, the

authors found evidence of an extraordinary increase in interaction between customers and key suppliers
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(named “ super suppliers’ or firgt-tier suppliers), through different means of communication, on adaily or
weekly basis. The greatest increase occurred in contacts geared to “joint efforts to improve the product or
processes’, which indicates an effort to integrate knowledge across firms in the context of concrete issues

and tangible processes.

Findly, in an experimenta setting, Okhuysen and Eisenhardt (2000) andyzed the impact of smple formal
interventions on knowledge integration in smal groups. Interventions that increased group interactions
(e.g., directions to manage time and question others) were effective in improving knowledge integretion,
while, surprisingly, other interventions that created a self-focus on knowledge (e.g., directions to share
information) were not effective. The positive impact in knowledge integration was triggered by clusters of
attention switches caused by the intervention, that providing opportunities for interactions that changed the
group’s approach to knowledge integration. This research demonstrates empiricaly the relevance of a
digtinction between knowledge sharing of one' s information and knowledge integration by which
individuals combine their information in order to create new meanings. This research aso suggests how

smple structures and interventions can improve knowledge integration and subsequent task performance.

Summary: Overdl, these gudies highlight the importance of concrete and tangible expressions of
knowledge, especidly in the context of actudly solving red problems, for knowledge integration within and
across firms. Such expression of knowledge in redlistic contexts appear to be an important way to overcome
the challenges of knowledge integration created by the existence of different knowledge, different modes of
knowing, and different ways of expressing knowledge. The extensive use of artifacts (Hargadon and Sutton,
1997), reaHime operating information (as opposed to abstract accounting data) (Eisenhardt, 1989), joint
customer visits (Dougherty, 1992), specific aternatives (Eisenhardt, 1989; Hargadon and Sutton, 1997), and
tangible representations of problems (Hargadon and Sutton, 1997; Bechky, 1999) helpedin bresking down
communication barriers while increasing andogic thinking and related understanding, so that knowledge

integration became more effective.



In addition, the work by Dougherty (1992) suggests that established routines and rules, such as forma and
complicated standards, job descriptions, and criteriafor market research, can create barriers to knowledge
integration across communities. Y et, several of the other studies include examples of routines and rules that
promote knowledge integration, like consensus with quaification, condderation of multiple dternaives
(Eisenhardt, 1989), forma interventions (Okhuysen and Eisenhardt, 2000) and brainstorming sessions
(Hargadon and Sutton, 1997). Obvioudy then, rules and routines have enormous power both to improve and
impede knowledge integration. The more effective rules and routines gppear to encourage and legitimate
aring different points of view, while leaving leeway for individua interpretation and cregtive
implementation. In contragt, the less effective rules were self-focused or locked behavior into defined
procedures, many of which quickly become obsolete and created further barriers among disparate
individuds,

Findly, with afew exceptions (e.g., Eisenhardt, 1989), the research on knowledge integration lies outsde
the traditiona Strategy literature despite the theoretical importance of knowledge integration to KBV
arguments (Grant, 1996). Not surprisingly then, this research stream does not address key issues of strategy

such as the nature of competitive advantage and implications for firm performance.

Discussion

We began this chapter by asking if the knowledge-based view (KBV) provides digtinctive ingghts about the
sources of superior performance, and could thus be considered a new theory of strategy and perhaps of
organization aswell. In addressing these and related questions, we discussed varying views of knowledge,
severa streams of thinking that underlie KBV, and the variety of theoretical statements regarding what
KBV might be. We then reviewed four streams of empirica research that relate to mgor knowledge

processes. Based on this anadyss, we have severa observations.
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Firgt, our review indicates divergence on the meaning of knowledge between the theoreticd and the
empirica literatures. On the one hand, the theoretica literature contains severa rich conceptions of
knowledge. These include articulating knowledge-based thinking in terms of different kinds of knowing
(Cook and Brown, 1999), spird theories linking indvidua and organizationa knowledge (Nonaka and
Takeuchi, 1995), and understanding knowledge in terms of emergence and identity (Kogut and Zander,
1996; Spender, 1996). On the other hand, the empirical literature, particularly within the strategy field, has
largely focused on one, relatively smplistic conception of ‘knowledge as resource’ . Although there are
other conceptions of knowledge within the empirica literature, they (see Lam, 1997 for an exception), they

exist mostly outside of the strategy field (e.g., Hargadon, 1998; Bechky, 1999).

Second, our review reveds that knowledge sourcing leads to more innovative outcomes when managers
engage in a portfolio of activities, both ingde and outside the corporation, to gain knowledge. These
activities include rewarding scientists for publication (Henderson and Cockburn, 1994), forma network
relationships (Powell, Koput et d., 1996), and exploratory products (Brown and Eisenhardt, 1997). In other

words, a portfolio of externdly oriented connections leads to more innovation.

Third, our review suggests sgnificant smilarity between interna and external knowledge transfer
processes. Characteristics of knowledge like tacitness (Zander and Kogut, 1995; Lord and Ranft, 1998),
complexity (Hansen, 1999; Smorin, 1999), and ambiguity (Szulanski, 1996) affect knowledge transfer both
within and across organizations. Similarly, the recipient’s absorptive capacity (Gupta and Govindargjan,
2000), the sender’ s motivation, and the distance between sender and recipient (Szulanski, 1996) dso
influence the efficacy of knowledge transfer, both insde and outside the firm. These results imply that

organizations may not be unique in their ability to efficiently transfer knowledge.



Fourth, the literature suggests a subtle interplay between knowledge per se and the structures that are the
conduit through which knowledge flows. In some situations, structures can clearly impede knowledge flow
(Dougherty, 1992; Dyer, 1999). Y €, structures such as teams, liaisons, formal interventions, and meetings
can dso improve knowledge flow within and across organizations (Almeida, 1996; Brown and Eisenhardt,
1998; Hargadon, 1998; Inkpen and Dinur, 1998, Okhuysen and Eisenhardt 2000). At amore basic levd,
loosdly linked organizationa sructure is related to innovative knowledge flows and adaptive organizationd
outcomes (Henderson and Cockburn, 1994; Tripsas, 1997; Brown and Eisenhardt, 1998; Hansen, 1999).
Over time, organizations may coevolve into more distinctly specidist roles within systems of knowledge
integration among organizations (Mowery et d, 1996; Lorenzoni and Lipparini, 1999). Overdl, this
suggests that organizations and groups of organizations become complex adaptive systems (i.e., organized
into loosdly linked systems d unique knowledge specidists), and when they do o, they become

collectively more innovative, adaptive, and ultimately successful in dynamic markets.

Findly, our review sheds light on the question of whether KBV is a new theory of strategy, anew theory of
organization, or both. In our view, it is none of these. The basic tenets of KBV have not received much
empirical examination. As we noted earlier, the theory has not been tested with regard to the nature of
competitive advantage (temporary vs. sustained) or the source of that advantage (knowledge vs. knowledge
processes). Even the normative implications of the theory have received little empirica examination.

Rather, the typica approach is to measure performance indirectly by using a mediating dependent variable
such as speed of knowledge transfer (Zander and Kogut, 1995; Szulanski, 1996), learning (Lane and
Lubatkin 1996), or number of patents (Henderson and Cockburn, 1994). While such messures are
suggestive of performance, they are not actualy measures of performance that can yidd insightsinto the

nature of competitive advantage, the source of that advantage, or whether that advantage exists at all.

More significant, KBV as atheory of strategy rests on the assumption that knowledge is the most important

resource. While this assumption has surface apped, there appears to be little, if any, empiricd evidence that
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this assumption is true. Indeed, severa authors (Eisenhardt and Galunic, 2000; Gupta and Govindargjan,
2000) suggest that it is crucia to consider the strategic vaue of knowledge. In other words, not all
knowledge is equdly vauable. More knowledge sourcing, transfer, and even integration is not necessarily
advantageous unless the knowledge is strategicaly vauable. Others (e.g., Chacar and Coff, 2000) find that

the returns to knowledge may go to the individuals who possess that knowledge, not to the firm.

Perhaps most problematic isthat the strategic logic of KBV isaspecia case of the resource-based view.
That is, when knowledge is conceptualized as a resource that can be acquired, transferred, and integrated,
the gtrategic logic is smply an extension of the resource-based view of strategy in generd, and the dynamic

capabilities gpproach in particular. Therefore, KBV issmply not anew view of strategy.

Findly, KBV isaso not asyet anew theory of organization. From atheoretical standpoint, it is unclear
exactly what the organization is, or why organizations are likely to be more effective than marketsin the
execution of various knowledge processes. As we noted in the empirica review, interna and externa
knowledge trandfer seem quiite Smilar, suggesting that knowledge processes may not uniquely distinguish
organizations. More sgnificant, a growing number of authors(e.g., Blackler, 1993; Kogut and Zander,
1996; Spender, 1996; Von Krogh, Roos et d., 1998; Patriotta and Pettigrew, 1999), especidly from the
fields of sociology, cognitive psychology and critical European perspectives, take exception to the
assumption d knowledge as aresource, and the view of organizations that follows from that assumption.
They regard such thinking as mechanica and reductionist. These authors prefer to frame knowledge as a
process of knowing, and see organizations as complex activity systems of knowledge emergence and
goplication. Thus, KBV lacks a sharply defined and consensus set of assumptions about organizations and

knowledge.

So what is KBV? The extensve empiricd literature within the strategy field revedsimportant insights

about fundamenta knowledge processesthat are related to strategic phenomena, ranging from aliances and
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acquistions to strategic decison-making and innovation. In other words, KBV offers a wide-range of
important insghts that are relevant for improved understanding of many strategic processes. But, it is not as

yet anew theory of strategy or of organization.

A Research Agenda for the Knowledge-Based View

Knowledge-based thinking is il in its early stages, and may yet become a theory of strategy and of

organization. In order to accelerate the development of KBV, we offer three broad suggestions for future

research.

Develop Consistent Knowledge Taxonomies and Constructs

Research on KBV rests on fundamenta inconsistencies in how knowledge is conceptuaized and measured,
beyond the commonly accepted digtinction between tacit and explicit knowledge. Even thisdigtinction is
troublesome since some researchers believe that tacit knowledge can be made more explicit through a
process of codification (Kogut and Zander, 1992) while others see tacit and explicit knowledge as

esentidly digtinct and complementary forms of knowledge (Cook and Brown, 1999).

The studies reviewed in this chapter illustrate these inconsistencies. The mogt cited framework for
knowledge was proposed by Winter (1987) and was based on earlier work on the diffusion of innovations
(Rogers, 1980). In this taxonomy, knowledge is classified dong four dimensions. tecitness, complexity,
systems dependence and observability. Tacitnessis further divided into teachability and codifiability. Some
authors used this detailed taxonomy (Zander and Kogut, 1995) while others just focused on an aggregate

condruct like ambiguity (Szulanski, 1996). Still others defined tacitness using codifiability, teachability and



complexity congtructs (Lord and Ranft, 1998). Others relied on a very aggregate construct of complexity,

based on measures of codifiability and systems dependence (Hansen, 1999).

This inconsistent conceptualization and measurement of knowledge creates confusion, especialy when
trying to compare findings across different sudies, and so retards the accretion of understanding about
KBV. Therefore, a useful future direction for research would center on developing a cons stent
classfication for knowledge constructs. From our review of the empirica literature, we suggest that such
knowledge taxonomy should at least include measures of codifiability (the extent to which the knowledge
can be articulated) and complexity (number of interrelated el ements that compose the knowledge).
Additiona dimensions of knowledge could be used in specific sudies. Smonin (1999), for example,
develops and applies a comprehensive taxonomy of knowledge in the context of knowledge transfer in

drategic dliances.

In terms of improved congtructs for knowledge processes, the digtinction made by Hansen (1999) between
knowledge transfer and sharing, and the one made by Okhuysen and Eisenhardt (2000) between knowledge
sharing and integration, are examples of how amore precise definition of knowledge processes can lead to

new and interesting empirica findings.

Bridge Knowledge and Knowing Per spectives

A second direction for future research isto pull together the varied views of knowledge to create amore
complete understanding. As we noted earlier, an emphasis on the process of knowing, as opposed to
knowledge as aresource, has been the focus of the critical perspective towards the dominant KBV approach
(Blackler, 1995; Spender, 1996; Tsoukas, 1996). If KBV isto develop beyond being just an extenson of

RBV, then its proponents need to incorporate the insghts from this critica gpproach, and so bridge the two



theoretica frameworks to create a more complete and accurate picture of the role of knowledge and

knowing in organizations.

A recent paper by Cook and Brown (1999) proposes an epistemnological template on which such an
integrated knowledge-based view can be developed. The authors argue that tacit and explicit knowledge are
digtinct forms of knowledge. While tacit knowledge might be useful to generate explicit knowledge and
vice-versa, one type of knowledge cannot be converted into another. The authors dso argue that individua
and group knowledge are digtinct forms of knowledge. An example of explicit goup knowledge is reflected
in the “war stories of communities of practice” (Orr, 1996), while an example of tacit group knowledge
might be the different knowledge structures identified by Lam (1997) in an engineering setting. Combining
these two dimensions of knowledge gives a 2*2 matrix that defines four distinct types of knowledge. These
types of knowledge are linked to the processes of knowing, which are deeply related to the interaction of
individuas with the world. The authors argue that it is through the interplay of knowledge and knowing that

innovation takes places in organizations (Cook and Brown, 1999).

The bridging of knowledge and knowing implies that less focus should be given to the idea of knowledge
transfer (moving a piece of knowledge fran one place to another) while more focus should go to knowledge
integration processes, in which the development of meaning and the creation of new knowledge occurs
through individud interactions and is affected by socia contexts (Gaunic and Rodan, 1998). In asmilar
vein, another useful research direction isto continue to devel op the perspective of socid identity within the
organization, and study its relation to the effectiveness of knowledge processes (Kogut and Zander, 1996;
Spender, 1996; Kogut, 2000). Such theoretica development may prove to be essentid to frame KBV asa

theory of organization.

Enrich KBV with |deasfrom Other Fields of Research



A third research direction centers on expanding the intellectua base of KBV. Inour view, KBV researchers
have neglected the potentia insights related to knowledge that are being developed in other fields such as
socid psychology, sociology, and evolutionary biology. Relaing these indgghts to KBV might help in

further developing the organizationd and strategic logic of KBV.

In socid psychology, for example, Weick and Roberts (1993) focused on the concept of collective mind.
This concept raises cognition to a higher level of andysis and helps to explain why some organizations are
extremdly rdliable in face of grest complexity. Another example is the concept of transactive memory
(Moreland, Argote et d., 1996) that suggests the importance of distinguishing transactive knowledge (who
knows what) from declarative (what is known). Such a distinction might prove vauable in understanding
knowledge integration and transfer processes. Transactive memory is often more crucid to effective
knowledge transfer than the actual transfer itself (Hargadon, 1998). A third example isthe socia
psychology surrounding interruptions and breakdowns in daily working routines as an instance for

knowledge creation (Bechky, 1999; Petriotta and Pettigrew, 1999).

Drawing from sociology, the concepts of socid identity and shared understanding could be further
developed in order to explain why the organizationa context makes a difference in knowledge flows (Kogut
and Zander, 1996; Kogut, 2000) as argued by KBV proponents. In this regard, a deeper understanding of
the indtitutions where organizational knowledge is created, and of the socia and cognitive mechanisms
within which individuas work, is of crucid importance for the development of the knowledge-based view

of the firm (Kogut, 2000).

Findly, drawing from evolutionary biology and more specificaly from complexity theory, analyss of
loosdly-coupled systems as structurd arrangements that enable the flexible flow of knowledge is an

interesting area for further research (Anderson, 1999).



Conclusion

Given the current theoretical perspectives on knowledge, KBV is not yet atheory of strategy (i.e., atheory
that links independent variables to a specific conception of firm performance) that goes beyond the insights
provided by the resource-based view and the related dynamic capabilities approach. That is, once
knowledge is conceptualized as a resource, the thinking smply becomes a special case of the resource-
based view of the firm. Similarly, the empirica literature suggeststhat it is unlikely that we have anew
theory of organization, given that internd and exterrel knowledge transfer processes are not appreciably

different.

So, what is the knowledge-based view? Our view isthat KBV offers enormoudy useful theoretical insights,
well grounded in empirica findings thet address the multt-level socia processes through which knowledge
is sourced, transferred and integrated within and across organizations. Although KBV is not fully
developed, there is dready a surprisingly consstent body of empirica results that is capable of informing
theory-building and managerial practice. These findings point to a knowledge-based theory thet is
consstent with a plurdistic understanding of knowledge, and a view of organizations as complex adaptive
systems, where meaning is socidly constructed through ongoing activities of semi-autonomous groups. The

implications for srategy remain more distant.
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