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Abstract

This paper advances the understanding of absorptive capacity
for assimilating new knowledge as a mediating variable of or-
ganization adaptation. Many scholars suggest a firm's absorp-
tive capacity plays a key role in the process of coevolution
{Lewin et al., this issue). So far, most publications, in following
Cohen and Levinthal (1990), have considered the level of prior
related knowledge as the determinant of absorptive capacity.
We suggest, however, that two specific organizational deter-
minants of absorptive capacity should also be considered: or-
ganization forms and combinative capabilities. We will show
how these organizational determinants influence the level of
absorptive capacity, ceteris paribus the level of prior related
knowledge. Subsequently, we will develop a framework in
which absorptive capacity is related to both micro- and macro-
coevolutionary effects. This framework offers an explanation
of how knowledge environments coevolve with the emergence
of arganization forms and combinative capabilities that are suit-
able for absorbing knowledge. We will illustrate the framework
by discussing two longitudinal case studies of traditional pub-
lishing firms moving into the turbulent knowledge environment
of an emerging multimedia industrial complex.

(Micro- and Macrocoevolution;, Absorptive Capacity;, Or-
ganization Forms, Combinative Capabilities, Knowledge
Environment, Multimedia Industrial Complex)

1. Introduction

How do firms coevolve with their environments? Recent
publications (Cohen and Levinthal 1990, 1994, 1997,
Lane and Lubatkin 1998) suggest that absorptive capacity
i8 an important moderating factor for assimilating new
knowledge. It may enable and restrict the level and range
of exploration adaptations (Lewin et al., this issue). In
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this paper, we develop organizational determinants of ab-
sorptive capacity. Cohen and Levinthal (1990) proposed
prior related knowledge as the determinant of absorptive
capacity. The purpose of this paper, however, is to de-
velop a more integrated framewark of the coevolution of
a firm's path-dependent absorptive capacity and the
knowledge environment. Such a framework may contrib-
ute to 2 more general theory of firm-environment coevo-
lution that describes organizations, their populations, and
their environments as a joint outcome of managerial ac-
tions, institutional influences, and environmental phe-
nomena (Lewin and Volberda, this issue).

In developing our framework, three mutually related
research questions will be addressed. Given a firm’s need
for increased absorptive capacity, due to a more demand-
ing knowledge environment, the first research question

“What are important organizational determinants of
absorptive capacity?” In addressing this research ques-
tion, we argue that besides prior related knowledge as a
determinant of absorptive capacity (Cohen and Levinthal
19903, organization forms and combinative capabilities
also need to be considered. To advance our understanding
of the phenomenon of coevolution, we raise two addi-
tional research questions, namely: “How does absorptive
capacity influence the knowledge environment?” and
“How can a firm’s absorptive capacity be understood as
4 joint outcome of managerial actions and dcvclopments
in the knowledge environment?”

The paper is structured as follows. First, we illustrate
the importance of the absorptive capacity concept for
firms confronted with changing knowledge environments.
Based on a review of the literature, we suggest both or-
ganization forms and combinative capabilities as orga-
nizational determinants of absorptive capacity. Secondly,
we assess these organizational determinants with regard
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to their influence on the level of a firm’s absorptive ca-
pacity, ceteris paribus the level of prior related knowl-
edge. Subsequently, we put the building blocks of the
framework together and discuss how it contributes to the
understanding of coevolutionary effects both within the
firm (microcoevolution) and regarding the knowledge en-
vironment (macrocoevolution). Moreover, we will illus-
trate the framework by considering two longitudinal case
studies of traditional publishing firms moving into the
turbulent knowledge environment of the emerging mul-
timedia industrial complex. The case studies show how
these firms increased their absorptive capacity, not only
by increasing the level of prior related knowledge, but
also by deliberately changing their organization form and
combinative capabilities. In the final section, we discuss
the findings and limitations of the paper and give sug-
gestions for future research.

2. Changing Knowledge Environments

and Knowledge Absorption
Outside sources of knowledge are critical to the innova-
tion process in general (Cohen and Levinthal 1990) and
in particular in the context of changing knowledge envi-
ronments. Hence, firms confronted with changing knowl-
edge environments should, to a large extent, aim at re-
configuring existing component knowledge. For reasons
of analytical simplicity, we distinguish three types of
component knowledge: knowledge related to products or
services, knowledge related to production processes, and
knowledge related to markets. Component knowledge
can reside within the firm itself, within a firm’s traditional
knowledge environment, and within knowledge environ-
ments that have yet to be explored. Component knowl-
edge consists of both explicit and tacit knowledge
(Nonaka 1994, Boisot 1998). Reconfiguring existing
component knowledge builds on the distinction made by
Henderson and Clark (1990) between four types of in-
novations: incremental, modular, architectural, and radi-
cal innovation. Henderson and Clark (1990, p. 12) have
pointed out that “The essence of an architectural inno-
vation is the reconfiguration of an established system to
link together existing components in a new way.” Recon-
figuring existing component knowledge by a firm leads,
at least to the firm involved, to a new knowledge config-
uration. This new knowledge configuration consequently
serves as a platform for producing both adapted and new
product-market combinations. This approach to organi-
zational knowledge reconfiguration closely resembles
Schumpeter’s (1934} definition of innovation as a process
of combining existing stocks of productive means in new
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ways. In the context of a changing knowledge environ-
ment, the opportunities to combine existing component
knowledge may be more appealing than the opportunities
to change the component knowledge itself. Rather, new
knowledge is often the product of a firm’s combinative
capabilities to generate new applications from existing
knowledge components (Kogut and Zander 1992).

The challenge to create new knowledge configurations
within the firm implies that the absorption of different
types of new component knowledge becomes a key abijl-
ity to master for a firm's management. Consequently, the
ability of the firm to evaluate, assimilate, and utilize out-
side knowledge for commercial ends is of crucial strategic
importance. As Grant (1996a) has argued, the primary
role of the firm is the integration and, of course, utiliza-
tion of knowledge. This ability is labeled by Cohen and
Levinthal (1990) as a firm’s absorptive capacity and
stems from the premise that a firm needs prior related
knowledge to absorb and use new knowledge., We assume
that knowledge integration (Grant 1996a) within the firm
is part of the absorptive capacity concept. That is, ab-
sorptive capacity comprises evaluation, acquisition, in-
tegration, and the commercial utilization of new outside
knowledge. Building on Grant's (1996a} three character-
istics of knowledge integration, we assume the content
and process of a firm's knowledge absorption ¢an be an-
alyzed using three dimensions of knowledge absorption.
These dimensions are efficiency, scope, and flexibility.
Efficiency of knowledge absorption refers to how firms
identify, assimilate, and exploit knowledge from a cost
and economies of scale perspective. Scope of knowledge
absorption refers to the breadth of component knowledge
a firm draws upon. Flexibility of knowledge absorption
refers to the extent to which a firm can access additional,
and reconfigure existing, component knowledge. March’s
(1991) distinction between exploration and exploitation
in the development of organization knowledge can be as-
sociated with these three dimensions of knowledge ab-
sorption. We assume that the efficiency dimension of
knowledge absorption is associated with the exploitation
adaptation of a firm’s knowledge configuration, as the
“essence of exploitation is the refinement and extension
of existing competencies, technologies and paradigms.”
(March 1991, p. 85). Furthermore, we assume that the
scope and flexibility dimension of knowledge absorption
is associated with the exploration adaptations of a firm’s
knowledge configuration.

Table 1 illustrates our arguments. In developing a co-
evolutionary framework, we will consider two opposite
types of knowledge environment. In a stable knowledge
environment, like a mature single industry, in which we
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Table 1

Assumptions Regarding Types of Knowledge Enviranments, Focus of Knowledge Absarption, and Requirements
Regarding Three Dimensions of Knowledge Absorption

Types of Knowledge Enviranrment;

Focus of Knowledge Absorption an:

Requirements Regarding Three Dimensions
of Knowledge Absorption:

Efficiency Scope Flexihility

{1} Stable knowledge environment
Example:
fature single
industry

{2) Turbulent knowledge environment
Example:
Emerging industrial complex

Exploitation

Exploration

H L L

H: high; L: law

assume existing firms have a strong focus on the exploi-
tation of knowledge, the knowledge domain the incum-
bent firm wishes to exploit is closely related to its current
knowledge base (Cohen and Levinthal 1990). Contrary
to firms in stable knowledge environments, firms in zir-
bulent knowledge environments are likely to dedicate ef-
forts exclusively to increasing their absorptive capacity.
In such environments, a firm's knowledge absorption is
likely to be focused on exploration and therefore on the
scope and flexibility dimension of knowledge absorption.
Table 1 shows the impact these different knowledge en-
vironments are likely to have on the requirements regard-
ing the three dimensions of knowledge integration.

3. Building Blocks of Absorptive
Capacity

Cohen and Levinthal {1989, p. 569-570) introduced the
absorptive capacity construct as follows: “the firm’s abil-
ity to identify, assimilate, and exploit knowledge from
the environment,” pointing out that *“a stock of prior
knowledge . . . constitutes the firm’s absorptive capacity.”
In another paper, Cohen and Levinthal (1990, p. 128)
again considered the level of prior related knowledge as
the determinant of a firm’s absorptive capacity: “We ar-
gue that the ability to evaluate and utilize outside knowl-
edge is largely a function of the level of prior related
knowledge.” They pointed out, however, that it is: “. ..
useful to consider what aspects af absorptive capacity are
distinctly organizational” (Cohen and Levinthal 1990, p.
131, jtalics added). In their brief analysis devoted to this
question, a few of these aspects are mentioned. Examples
of these “internal mechanisms that influence the organi-
zation's absorptive capacity” (Cohen and Levinthal 1990,

ORGANIZATION ScIENCE/Val. 10, No. 3, September—QOctober 1999

p. 135) are the transfer of knowledge across and within
subunits; the structure of communication between the ex-
ternal environment and the firm, i.e. the centralization of
the interface function; a broad and active network of in-
ternal and external relationships; and cross-function in-
terfaces.

In considering these various organizational aspects or
internal mechanisms that influence a firm’s absorptive ca-
pacity, it is necessary to ask which important organiza-
tional determinants of absorptive capacity may be distin-
guished. This question has been addressed in earlier
studies. For example, Pennings and Harianto (1992} an-
alyzed the adoption of video banking by large U.S. banks,
and the role played by a bank’s absorptive capacity. They
concluded that cumulative experience with IT and link-
ages to other firms do matter. Lane and Lubatkin (1998,
p. 473) showed that “the ability of a firm to learn from
another firm is jointly determined by the relative char-
acteristics of the two firms,” hence their emphasis on rela-
tive absorptive capacity, and that on the basis of their
empirical findings, a firm's knowledge-processing system
plays a key role in absorbing knowledge. According to
Lane and Lubatkin (1998, p. 464): “We can think of a
firm’s knowledge-processing system as being analogous
to a computer’s operating system . . . ." In their analysis,
two proxies for a firm's knowledge-processing system are
suggested: (1) a firm's compensation practices and (2) a
firm’s organization structure. In our analysis, we will fo-
cus on the organization form as an important organiza-
tional determinant of absorptive capacity because we as-
sume that a firm's organization form is strongly related
to its knowledge-processing activities. Besides organi-
zational forms, we suggest that combinative capabilities
are an important organizational determinant of absorptive
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capacity (Kogut and Zander 1992). This is in line with
Cohen and Levinthal’s (1994, p. 227) statement that ab-
sorptive capacity is “. . .comprised of the set of closely
related abilities™ to evaluate, assimilate, and apply exter-
nal knowledge; these abilities *. . .collectively constitute
what we have termed a firm’s “absorptive capacity.”

Figure 1 shows the major building blocks of the pro-
posed framework. In the next two sections, we will argue
that: (L) ceteris paribus, different organization forms en-
able or resirict absorptive capacity; and (2) ceteris pari-
bus, different combinative capabilities enable or restrict
ahsorptive capacity. Put differently, we assume that the
level of absorptive capacity is not only determined by the
level of prior related knowledge, but also by the moder-
ating determinants of organization forms and combinative
capabilities.

Obviously, a firm’s organizational form and combina-
tive capabilities may change over time. Below, we will
further explain these dynamic aspects in the context of a
coevolutionary approach. We limit ourselves here to a
few remarks about the path dependency of absorptive ca-
pacity. Regarding the path-dependent feature of absorp-
tive capacity, Cohen and Levinthal (1990, p. 136) pointed
out that “. . .absorptive capacity affects a firm's expec-
tation formation, permitting the firm to predict more ac-
curately the nature and commercial potential of techno-
logical advances.” In turn, these revised expectations,
however, condition the firmn’s incentives to invest in ab-
sorptive capacity. A related aspect of Cohen and
Levinthal’s {1990) analysis that deserves more attention
is the link between expectation formation, ar a firm’s as-
piration level, and the sensitivity for emerging opportu-
nities in the environment. Cohen and Levinthal (1990, p.
137) pointed cut that the higher the absorptive capacity,
the more likely it will be that a firm's aspiration level or

expectation formation will be defined in terms of the op-
portunities present in its environment, independent of cur-
rent performance criteria such as proficability. They sug-
gested that firms with higher levels of absorptive capacity
will tend to be more proactive. These “prepared” firms
are better at anticipating the emergence of valuable de-
velopments (Cohen and Levinthal 1994). Firms having a
modest absorptive capacity will tend to be more reactive
regarding exploring opportunities. Several other scholars
have recognized the importance of proactive firm behav-
ior in turbulent environments, For example, Hamel and
Prahalad (1994) use the concept of “industry foresight,”
and Volberda (1998) stresses the influence of a high level
of absorptive capacity in developing industry foresight.
In this respect, an understanding of distinctive organiza-
tional determinants of absorptive capacity is important.
In the next two sections, we will assess these organiza-
tional determinants and their influence on the level of
absorptive capacity.

4. Organization Forms and Knowledge
Absorption

A firm’s current knowledge base cannot be separated
from how it is currently organized (Kogut and Zander
1992). The existing organization form influences how a
firm processes knowledge. In this respect, an organization
form is viewed here as a type of infrastructure which en-
ables the process of evaluating, assimilating, integrating,
and utilizing knowledge in a specific way. Burton and
Obel (1995) and Volberda (1998) have provided a thor-
ough analysis of various basic organization forms. As a
determinant of absorptive capacity, organization forms
are expected to have (ceteris paribus other determinants

Figure 1 Building Blacks of the Framework: Determinants of Absorptive Capacity and Expectation Formation
Organizational tom Expectation
formation
Lewvel of
priar Absomptive
retated
knowledge capacity
Combinativa Expicttatian/
capabiities exploration path
|, Catemninants of J
} absaptive eapacity ’|
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of absorptive capacity) a different potential for knowl-
edge absorption and so have a different influence on ab-
sorptive capacity. To illustrate this argument, we limit
ourselves here to three well-known basic organization
forms: the functional, divisional, and matrix forms. For a
comparable analysis regarding the impact of organiza-
tional form on knowledge integration, we refer to de Boer
et al. (1999).

The three organization forms can roughly be described
by analyzing methods of grouping activities, the number
of hierarchical levels, and by the extent to which man-
agement is divided into various functional areas, cotmn-
monly reflected in the organization chart. A description
of the three organizational forms is given below and is
derived from Volberda (1998, p. [42-143). We compare
these basic organization forms in terms of their potential
for the efficiency, scope, and flexibility of knowledge ab-
sorption. However, a growing number of new organiza-
tion forms have been suggested (Dijksterhuis et al., this
issue), Examples are the internal network form (Miles and
Snow 1986}, the N-form (Hedlund 1994), and the hyper-
text form (Nonaka 1994). Most of these new forms have
not yet been described in sufficient detail to assess each
of them regarding the three dimensions of knowledge ab-
sorption.

The functional form is based on a functional grouping
of similar activities under major functional managers, a
hierarchy of authority consisting of many hierarchical
levels with small spans of control, and a degree of func-
tionalization of management which may be limited {(no
staff functions) or high (staff functions with formal au-
thority). Component knowledge is specialized according
to functional areas. The principal advantage of the func-
tional form is the efficiency it attains from economies of
scale, overheads, and skills. The scope and flexibility of
knowledge absorption of the functional form is rather lim-
ited. In stable and homogeneous environments where
there are few product-market combinations with a rela-
tively long life cycle, this form might be appropriate
(Krijnen 1979). In more unstable conditions, priority con-
flicts oceur, decisions and products begin to accumulate,
communication lines get longer, and time responsiveness
to external conditions is degraded {Ansoff and
Brandenburg 1971). Consequently, we assume that the
functional form has a high potential for efficiency, but a
low potential for both scope and flexibility of knowledge
absorption.

The division form is based on grouping by product-
market combinations, a limited hierarchy of authority
consisting of few hierarchical levels with large spans of
control, and a limited functionalization of management
in the form of some central staff functions. Because of

ORGANIZATION SCIENCE/Vol. 10, No. 3, September—QOctober 1999

the autonomy of divisions in terms of operational deci-
sions and their direct contacts with the environment, the
flexibility of knowledge absorption is higher than in the
functional form. Furthermore, the scope of knowledge ab-
sorption is limited to a single division. The reconfigura-
tion of component knowledge takes place at the divisional
level. The loose coupling among divisions facilitates di-
visional knowledge absorption but suppresses integration
and commen utilization of knowledge between multiple
divisions. Therefore, a division form is most appropriate
in a4 dynamic environment with a large number of differ-
ent product-market combinations that have few knowl-
edge characteristics in common, and of which the life
cycle is relatively long. Hence, we assume the division
form has a low potential for both scope and efficiency,
but a high potential for flexibility of knowledge absorp-
tion.

The matrix form is based on a dual grouping of activ-
ities, a dual hierarchy of authority consisting of few hi-
erarchical levels, and a high degree of functionalization
of management tasks. The matrix is a combination of the
principle of specialized functional departments with the
principle of self-sufficient, more or less autonomous units
or divisions, in situations where a number of (temporary)
divisions or autonomous units need to be created. The
ability of each unit to seek the organization form most
appropriate to the project it is handling facilitates the flex-
ibility of knowledge absorption. The fact that available
means and persons can be allocated to various projects
enables a high scope and flexibility of knowledge ab-
sorption. On account of its high scope and flexibility of
knowledge absorption, the matrix form is deemed appro-
priate for organizations that function in environments
with many new product-market combinations that have
relatively short life cycles. The high scope and flexibility
of knowledge absorption of the matrix form is detcimental
to its efficiency. Economies of scale will be rather small
because different functions, experts, and tools will be
needed in different projects that are simultaneously exe-
cuted, which results in the fact that resources are only
partially utilized. Consequently, we assume the matrix
form has a low potential for efficiency, but a high poten-
tial for both scope and flexibility of knowledge absorp-
tion. )

The assumptions regarding the potential for knowledge
ahsorption of the three basic organization forms, includ-
ing their influence on absorptive capacity, are summa-
rized in Table 2. We assume that both the scope and flex-
ibility dimension of knowledge absarption have a positive
influence on the level of absorptive capacity, while effi-
ciency has a negative impact. Nonetheless, the knowledge
absorption potential offered by a certain organization

535



FRANS A. J. VAN DEN BOSCH, HENK W. VOLBERDA, AND MICHIEL DE BOER  Firm Absorpiive Capacity

Table 2

Three Basic Organization Forms, Dimensions of Knawiedge Absorption and Absarptive Capacity

Qrganization Forms

Dimensions of Knowledge Absorption Functional Form Divisional Form Matrix Form
Efficiency of Absorption H L L
Scope of Absorption L L H
Flexibility of Absarptian L H H
Megative Maderate Fositive

Impact on Absorptive Capacity?

H: high; L: low

2Assumption: Both scope and flexibility of knowledge ahsarption have a pasitive influence on the level of absarptive capacity, while efficiency

has a negative impact.

form can be utilized by temporary task forces, standing
comntittees, project teams, or various other liaison de-
vices that ovetrlay the basic organization structure
{Galbraith 1973, Mintzberg 1979). Therefore, in the next
section, we discuss three types of combinative capabili-
ties that contribute to utilizing the potential of the knowl-
edge absorption offered by the various organization
forms.

5. Combinative Capabilities and
Knowledge Absorption

In our conceptual framework, combinative capabilities
are the second organizational determinant of the level of
a firm’s absorptive capacity. As Cohen and Levinthal
(1990, p. 133) pointed out, these capabilities are impor-
tant because . . .an organization’s absorptive capacity is
not resident in any single individual but depends on the
links across a mosaic of individual capabilities.” A firm’s
combinative capabilities synthesize and apply current and
acquired knowledge (Kogut and Zander 1992), The use
of the term “combination” by Kogut and Zander is as-
sociated with “integration,” as used by Grant (1996a), and
“configuration,” as used by Henderson and Clark (1990).
We build on these contributions here in two ways. First,
we distinguish three types of combinative capabilities a
firm has at its disposal: systems capabilities, coordination
capabilities, and socialization capabilities. Secondly, we
analyze the impact these combinative capabilities are
likely to have on the level of knowledge absorption. In
principle, combinative capabilities can be of an intra- and
interorganization nature. A firm reconfiguring existing
component knowledge can use these three capabilities to
ahsorb component knowledge located within the firm,
within its own industry environment, or within other, re-
lated industry environments.

556

Systems capabilities in terms of direction, policies, pro-
cedures, and manuals are often used to integrate explicit
knowledge. Nonaka (1994} calls this “combination.” Sys-
tems capabilities describe the degree to which behaviors
are programmed in advance of their execution (Galbraith
1973, Khandwalla 1977). They reflect the degree to
which rules, procedures, instructions, and communica-
tions are laid down in written documents or formal sys-
tems. Individuals exchange and combine explicit knowl-
edge through formal exchange mechanisms such as a
priori procedures, formal language, codes, working man-
uals, information systems, etc. The primary virtue of sys-
tems capabilities is that they eliminate the need for further
communication and ceordination among subunits and po-
sitions. Consequently, they provide a memory for han-
dling routine situations. In such routine situations, the be-
havior of participants is predictable, that is, they know
what to do, and they can react very quickly. Systems ca-
pabhilities, however, are not similar to routines defined by
Nelson and Winter (1982, p. 14) “. . routines play the
role that genes play in biological evolutionary theory.”
Systems capabilities are more formalized, explicit, and
changeable by management. While the efficiency of
knowledge absorption by using systems capabilities is
very high, the scope and especially the flexibility of
knowledge absorption is supposed to be less. Hence, we
assume that these capabilities have a negative impact on
the level of absorptive capacity.

In contrast to systems capabilities that absorh knowl-
edge by ex ante rules and procedures, coordination ca-
pabilities enhance knowledge absorption through rela-
tions between members of a group. They refer to lateral
ways of coordination. These methods of coordination
might be explicitly designed, but may also emerge from
a process of interaction (De Leeuw and Volberda 1996).
Coordination capabilities are path dependent; they accu-
mulate in a firm as a result of (1) training and job rotation,
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{2) natural liaison devices, and (3) participation. Educa-
tion and training indirectly achieve what rules and pro-
cedures, as a part of systems capabilities, do directly.
They control, coordinate, and help to absorh knowledge
in the firm. On the job, professional or craft, workers ap-
pear to be acting autonomously, but in fact they are
guided by trained skills and acquired knowledge. Re-
garding job rotation, Cohen and Levinthal (1990, p. 135}
pointed out that “. . .this practice also suggests that some
intensity of experience in each of the complementary
knowledge domains is necessary to put an effective ab-
sorptive capacity in place.”

In a turbulent environment, mutual adjustment
(Mintzberg 1979) becomes the favored means of knowl-
edge coordination. This brings us to liaison devices for
regulating mutual adjustments between individuals or
units. Such liaison devices result in lateral forms of com-
munications and joint decision-making processes that cut
across functions and lines of autharity. Consequently, li-
aison devices facilitate knowledge absorption without
creating self-contained units. The effect is that the capac-
ity to process information and to coordinate knowledge
is increased {Galbraith 1973). Cohen and Levinthal
{1990} also stressed the importance of cross-function in-
terfaces such as relationships between functional areas,
personal contact across functions, and liaison roles in
each unit for raising a firm’s absorptive capacity.

Finally, in situations in which delegation is a necessity,
participation in decision-making can bring about the
knowledge integration and absorption to offset the dif-
ferentiation that delegation causes (Khandwalla 1977).
Participation describes the extent to which subordinates
take part in the decision-making process of superiors.
Low levels of participation therefore result in low levels
of knowledge sharing. A high degree of participation re-
sults in a richer knowledge architecture, based on various
contributions of participants at lower levels. We assume
that coordination capabilities have a low potential for ef-
ficiency, but a high potential for both scope and flexibility
of knowledge absorption. Based on the above arguments,
we assume coordination capabilities have a positive in-
fluence on the level of absorptive capacity.

In addition to the explicit absorption of knowledge by
systems capabilities and the implicit absorption of knowl-
edge by coordination capabilities, we distinguish a third
type of combinative capabilities: socialization capabili-
ties. Socialization capabilities may influence absorptive
capacity by specifying broad, tacitly understood rules for
appropriate action under unspecified contingencies
(Camerer and Vepsalainen 1988). These capabilities refer
to the ability of the firm to produce a shared ideology that
offers members an attractive identity as well as collective
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interpretations of reality. In this perspective, socialization
capabilities result from the firm’s culture in terms of a
system of ideas, or “inferred ideational codes lying be-
hind the realm of observable events” (Keesing 1974,
guoted in Allaire and Firsirotu 1984, p. 197). Clearly,
socialization capabilities are path dependent. The infu-
sion of beliefs and values into an organization takes place
over time and produces a distinct identity for its partici-
pants. Sacialization capabilities give rise to a social in-
tegration that goes far beyond the systems and coordi-
nation capabilities discussed above. Camerer and
Vepsalainen {1988) argue that the efficiency of knowl-
edge integration and knowledge utilization of socializa-
tion capabilities is very high but question the scope and
flexibility. Socialization capabilities can create mental
prisons that prevent people from seeing important
changes, for instance, in the market (De Leeuw and
Volberda 1996). Moreover, strong cultures usually suffer
from xenophobia (Quchi 1981). Strong cultures resist de-
viance, slow down attempts at change, and tend to foster
inbreeding. Socialization capabilities are found in firms
with a strong identity. Here, ane can find a coherent set
of beliefs, a high degree of shared values, a common lan-
guage, and a strongly agreed-upon kind of appropriate
behavior. This situation leaves little room for absorbing
outside sources of knowledge in ways that contradict
shared beliefs. This corresponds with Cohen and
Levinthal’s (1990, p. 133) observation that, “If all actors
in the organization share the same specialized lan-
guage. . .they may not be able to tap into diverse external
knowledge sources.” Hence, we assume socialization ca-
pabilities have a high potential for efficiency, but a low
potential for both scope and flexibility of knowledge ab-
sorption. Consequently, socialization capabilities have a
negative influence on a firm’s absorptive capacity.

The assumptions regarding the impact of the different
types of combinative capabilities on the dimensions of
knowledge absorption and a firm’s absorptive capacity
are summarized in Table 3. If a firm’s current knowledge-
base is inadequate, it may change either its organization
form or its cambinative capabilities or both. In Bartlett
and Ghoshal’s {1989) biclogical analogy of organiza-
tional characteristics, organization forms are related to
organizational anatomy, systems and coordination capa-
bilities to arganizational physiology, while socialization
capabilities are related to organizational psychelogy. Fo-
cusing on new organization forms without paying atten-
tion to the various combinative capabilities does not re-
sult in an increased absorptive capacity (see also the
complementarity argument in Whittington et al., this is-
sue). Organization forms are the “bones”; however, com-
binative capabilities, provide the necessary “flesh” and
“blood.”
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Table 3

Basic Combinative Capabilities, Dimensions of Knowledge Absarption and Absorptive Capacity

Camhinative Capabilities

Dimensions of Knowledge Absarption

Systems Capahilities

Coardination Capabilities Saciakization Capabhilities

Efficiency of Absorptian H
Scope of Absorptian L
Flexibility of Absargtion L

impact on Absorptive Capacity? Negative

L H

H L

H L
Positive Negative

H: high; L: low

*Agsumption; Bath scope and flexibility of knowledge ahsarption have a positive influence on the level of ahsorplive capacity, while efficiency

has a negative impact,

6. Absorptive Capacity and

Coevolutionary Effects

By distinguishing two opposite types of knowledge en-
vironments, stable and turbulent, we will compare the in-
fluence of the type of knowledge environment on a firm’s
ahsorptive capacity and its organizational determinants.
After this “comparative static” analysis, we will introduce
important dynamic mechanisms representing key ele-
ments of coevolutionary processes,

Stable Knowledge Environment

In the context of a stable knowledge environment, pre-
sented in Table 1 above, we assume that the focus of
knowledge absorption is on exploitation. The require-
ments regarding the three dimensions of knowledge ab-
sorption are high on efficiency and low on scope and
flexibility. Based on these assumptions, the requirements
correspond with the functional form, somewhat less with
the divisional form (see Table 2), and with systems ca-
pabhilities or socialization capabilities (see Table 3). These
organization forms and combinative capabilities are
likely to be negatively associated with the level of ab-
sorptive capacity. We will illustrate this on the basis of
Cohen and Levinthal’s (1990) analysis of various aspects
of absorptive capacity.

Due to the focus on the efficiency of knowledge ab-
sorption, the interface function——capturing the structure
of communication between the external environment and
the firm and between subunits within the firm—will have
a tendency to become more centralized, increasing the
efficiency of internal communication. This centralization
tendency is supported by a well-developed shared knowl-
edge and an internal language, creating 4 more inward-
looking absorptive capacity. Cohen and Levinthal (1990,
p. 133) have observed that both inward-looking and
outward-looking absorptive capacities are necessary for
effective organization learning, but that . .. excessive
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dominance by one or the other will be dysfunctional.” An
efficiency focus on knowledge absorption results in a low
diversity of knowledge structures and few cross-
functional relationships. Qver time, this efficiency focus
will result in path dependencies regarding the type of ac-
cumulated knowledge. This path dependency effect is il-
lustrated in Figure 1 by the box “exploitation/exploration
path.” It results in a less developed sensitivity to emerg-
ing technelogical opportunities. Firms adapted to the
knowledge absorption requirements of a stable knowl-
edge environment will tend to become more reactive,
These firms are likely not to have a high level of ahsorp-
tive capacity and are therefore less proactive toward ex-
ploring opportunities outside their existing knowledge
environment.

Turbulent Knowledge Environment

In the context of a turbulent knowledge environment, we
assume that the focus of a firm’s knowledge absorption
will be on exploration. In such contexts, the required di-
mensions of knowledge absorption are low an efficiency
and high on scope and flexibility (see Table 1). These
requirements correspond with the matrix form and with
coordination capabilities (see Table 3), and somewhat
less with the divisional form (see Table 2). As we have
argued above, a matrix form and coordination capabilities
exert a positive influence on the level of absorptive ca-
pacity. We therefore suggest the following proposition:

PROPOSITION L. In increasingly turbulent knowledge
environments, firms are likely to increase their absorptive
capacity by developing organization forms and combi-
native capabilities that are conducive to high scope and
fexibility of knowledge absorption.

This proposition is in line with Cohen and Levinthal’s
(1990} analysis of the influence of different organiza-
tional aspects on absarptive capacity. Due to the high

A
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scope and flexibility dimension of knowledge absorption,
the interface function will become more decentralized,
and more outward-looking absorptive capacities will be
develaped. This is reflected in an increasing diversity of
knowledge structures and cross-functional relations
within the firm. The influence of scope and flexibility of
knowledge absorption at the level of absorptive capacity
will be positive. Figure | shows that this higher level of
absorptive capacity brings ahout two effects. First, it will
positively influence the expectation formation or aspira-
tion level of the firm, resulting in a more proactive atti-
tude towards emerging opportunities. Secondly, the ex-
ploitation/exploration path will be changed towards more
exploration adaptation.

Coevolutionary Effects

We will now address our second and third research ques-
tions, namely how does absorptive capacity influence the
knowledge environment and how can a firm’s absorptive
capacity be understood as a joint outcome of managerial
actions and developments in the knowledge environ-
ment? In elaborating the coevolutionary aspects of the
framework, we build on McKelvey (1997, p. 360) who
states that “coevolutionary effects take place at multiple
levels within the firm (microcoevolution) as well as he-
tween firms and their niche {macroevolution).” The pro-
posed framework describes important coevolutionary ef-
fects both at the level of microevolution and at the level
of macroevolution {see Figure 2). The first type of co-
evolutionary effect in the framework, the microevolu-
tionary effect, deals with the impact of absorptive capac-
ity on the level of prior related knowledge, on expectation
formation, and on the exploitationfexploration path (left
out in Figure 2) and how these, in turn, may influence
organization form and combinative capabilities as orga-
nizational determinants of absorptive capacity. The first
microevolutionary mechanism to be discussed (see arrow
1 in Figure 2) is labeled by Cohen and Levinthal (1990)
as a “cumulativeness feature” of absorptive capacity. An
increasing level of absorptive capacity leads to more read-
ily aceumulating additional knowledge in subsequent pe-
riods. Furthermore, they showed how this feature gives
rise to the path-dependence phenomenon of absorptive
capacity.

The second microevolutionary mechanism in the
framework is the impact a changing Ievel of absorptive
capacity has on a firm’s expectation formation or aspi-
ration level (arrow 2), and related to that, a firm’s ex-
ploitation/exploration. Although these impacts have al-
ready been discussed above and have been presented in
Figure 1, we would like to extend the analysis to the or-
ganizational determinants. In order not to make the

ORGANIZATION SCIENCE/Vol. 10, No. 5, September—October 1999

framework too complex, Figure 2 only shows the possible
impact a firm’s changing expectation formation can have
on the organization form in use. We assume that changing
expectation formation aimed at substantially increasing
explorative activities may result in deliberately changing
the organizational determinants of ahsorptive capacity or
even in new organization forms (arrow 3) or new com-
binative capabilities. “New'" here means either new to the
firm, to the industry, or to the knowledge environments
involved. Subsequently, these changing organization
forms or combinative capabilities raise the level of the
ahsorptive capacity, ceteris paribus the level of prior re-
lated knowledge. This increased level of absorptive ca-
pacity raises the aspiration level and changes the exploi-
tation/exploration path again.

The second type of coevolutionary effect in the frame-
work, the macrocoevolutionary effect, deals with how a
firm’s absorptive capacity influences expectation forma-
tion and the exploitation/exploration path, and how both
of these may influence and be influenced by the knowl-
edge environment (arrow 5 in Figure 2). Regarding the
impact of a firm’s changing expectation formation and
changing exploitation/explaration path on the knowledge
environment, Figure 2 only depicts the influence of
changing expectation formation on the knowledge envi-
ronment (see arrow 4). As discussed abhove, according to
Cohen and Levinthal (1990), two opposite types of a
firm’s expectation formation can be distinguished: proac-
tive in the case of higher levels of absorptive capacity and
reactive in the case of moderate levels of absorptive ca-
pacity. Proactive expectation formation may influence the
knowledge environment in several ways. For exarple, if
a firm with higher levels of ahsorptive capacity absorbs
new component knowledge (that is new to the firm and
to its competitors) outside the existing knowledge envi-
ronment of its industry, and subsequently utilizes it com-
mercially, then this firm may have changed the knowl-
edge environment of its competitors. Another example is
the case in which firms with higher levels of absorptive
capacity, as argued by Cohen and Levinthal (1990), will
define opportunities present in their environment, inde-
peundent of their current performance. Exploring these op-
portunities may create first mover advantages with a sub-
stantial impact on both competitors with modest levels of
absorptive capacity and the knowledge environment.
Knowledge environments may co-evolve with knowledge
creation and absorption at the firm level. Inspired by
McKelvey's (1997, p. 360) observation that “resource
pools coevolve with the emergence of organizational
forms suited for harvesting the resource,” and assuming
that knowledge is a key strategic resource needed for
firms to survive, we suggest the following proposition
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Figure 2
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which includes both micro- and macrocoevolutionary ef-
fects:

PrROPOSITION 2. Knowledge environments coevolve
with the emergence of organization forms and combina-
tive capabilities suited for absorbing the knowledge.

The framework contains a block reflecting a variety of
contextual influences, such as changing competitive dy-
namics, that are important for further elaboration on mac-
roevolutionary mechanisms (see Figure 2). Dijksterhuis
et al. (this issue) show how macrolevel management log-
ics may influence shared managerial schemas through
contextual variation at national, industry, and firm level,
and how these managerial schemas may have an impact
on new organization forms. For instance, firms applying
a classical management logic are likely to favor a func-
tional form and systems capabilities. As a consequence
this will seriously limit their absorptive capacity. National
and industry contexts may have an enabling or restricting
impact on the emergence of new organization forms.
Clearly, these contextual factors do influence the orga-
nizational determinants of ahsorptive capacity, and there-
fare the expectation formation processes. Similarly,
Lewin et al. (this issue) suggest that the evaluation of firm
performance in Germany, Japan, and the U.8.A. reflects
to a great extent country-specific financial performance
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measures. Undoubtedly, these measures will have an im-
pact on expectation formation and the organizational de-
terminants of absorptive capacity. In this paper, however,
we leave aside these contextual influences.

In the next section, we will illustrate the framework by
discussing two longitudinal case studies with the primary
purpose of obtaining insights into how the firms’ ahsorp-
tive capacity at the time of transformation of the industry
moderated and coevolved with the firms’ strategic and
organizational adaptations. These case studies describe
how existing firms, when confronted with a turbulent
knowledge environment, increase their absorptive capac-

Ity.

7. From a Stable to a Turbulent
Knowledge Environment: The Case of
Traditional Publishing Firms Moving

into the Emerging Multimedia Complex

The case of traditional publishing firms moving into the
currently emerging multimedia complex is used o illus-
trate the framework presented above. The multimedia
complex lies at the heart of an evolutionary process of
digital convergence (Yoffie (997). Triggered by the dig-
ital revolution, technologies stemming from various in-
dustries are converging into hybrid forms. Among these
industries are telecommunications, computers, software,
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consumer electronics, and publishing. An early overview
of this new competitive landscape is provided by
MecLaughlin and Biriny (1984). More recent contribu-
tions include Hagel and Eisenmann (1994) and Collis et
al. (1997).

Traditional publishing firms are firms whose core busi-
ness it is to commercially exploit the information content
of a predominantly folio business. These firms have built
up considerable experience in doing this. When these
firms are confronted with turbulent knowledge environ-
ments such as the emerging multimedia complex, the stra-
tegic challenge is to change their aspiration level and ex-
ploitation/exploration path and to absorb new external
knowledge to create a mixed-media portfolio. A mixed-
media portfolio is a set of existing (books, newspapers,
journals, etc.) and new media product-market combina-
tions that are related to the same information content. In.
the context of our case studies, new media refer to on-
line databases, CD-ROMSs and the Internet. These media
were new to the traditional publishing firms. A remark-
able characteristic of these new media types is that their
initial development took place “beyond the bounds of the
traditional publisher’s strategic heartland” (Kist 1987, p.
4). Hence, traditional publishing firms provide an inter-
esting example of firms moving into a turbulent knowl-
edge environment in which existing but alien component
knowledge has merged with native component knowl-
edge.

Context of the Case Studies

We examined a number of traditional Dutch publishing
firms in the professional information market with a strong
background in folio publishing. Our investigation took
place in the middle of the change from a stable knowledge
environment, in this case a mature single industry, to a
turbulent knowledge environment, in this case an emerg-
ing industrial complex. The longitudinal case studies of
two of these firms are presented below as examples.
Within these two firms, multiple sources of evidence were
used: semistructured interviews were held with persons
at various management levels, and internal documents
and public sources were studied to create a longitudinal
picture of the process of change of the organizational de-
terminants of absorptive capacity from the early 1980s to
the middle of 1997. This period covers the transformation
of both firms from a predominantly folio business to a
hyhrid business of both folio and new media. The specific
type of new knowledge configuration the firms focused
on was medium-neutral database management, which is
a prerequisite for so-calfed publishing on demand. Pub-
lishing on demand is the ability to deliver information to
customers exactly in the amount, format, medium, mo-
ment, et¢. they desire. To this end, traditional publishing
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firms need to reconfigure the three basic types of com-
ponent knowledge already indicated above: first, to re-
configure knowledge related to the enrichment of infor-
mation content, i.e., product or service-related component
knowledge; second, to reconfigure knowledge related to
the process of information gathering, processing, refining,
updating, storing, and distributing, ie., production
process-related component knowledge; third, to reconfi-
gure knowledge related to the anticipation, interpretation,
understanding, and stimulation of a customer’s need for
information, i.e., market-related component knowledge.

Case Study of Het Financieel Daghlad

Het Financieel Dagblad (HFD) is a publisher of mainly
Dutch financial and business information, based in Am-
sterdam. HFD has a long history in publishing, going
back as far as 1796. In 1997, HFD had about 160 em-
plovees, which makes it a relatively small player. Still,
within the market for financial and business information,
HFD holds a very strong position. Its newspaper is the
only one of its kind, and is comparable to the British
Financial Times, and the German Handelsblatt. The
newspaper has a solid subscription base. It is the leading
financial and business publication in the Netherlands. Be-
sides the newspaper, HFD is now involved in a wide
range of other information and communication activities
as well. An important element of HFD's strategy to de-
velop a mixed-media portfolio was its database, which
includes the electronic archives of a number of existing
folio products, of which the newspaper is the moast im-
portant part.

HED started exploring the opportunities for database
information in 1982. In 1996, HFD changed its organi-
zational structure to cope with the emerging multimedia
complex. This event marks the start of stage two. Table
4 depicts the transformation of HFD's component knowl-
edge, related to the three types of component knowledge
described earlier. During stages one and two, enrichment
of the information content remained the most important
objective. HFD believed information demand would tend
towards high quality content, creating an interesting niche
for providers capable of creating the required added
value. For a long time, however, the database was merely
an electronic copy of the journal with not enough added
value. The clear choice by HFD to concentrate on content
was expressed by the modest attention that was paid to
information technology, i.e., process-related component
knowledge. In the spring of 1997, HED’s IT infrastrcture
was considerably improved when a fully integrated edi-
torial, research, and graphical database system was intro-
duced. Regarding the third, market-related, knowledge
component, we observed that until (988 the advertising
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Table 4 The Transformation of HFD's Component Knowledge

Component Knowledge Stage 1 (1982-1896)

Stage 2 (1996-1907}

Infarmation Content fast important campanent: Knawledge

Enflarged internal editorial staff, external news

Internal editorial staff, external editarial suppliers

and news agents;

agents
Move tawards mare persanal interest newspaper
and factual database

Focus an facts, strictly prafessional informatian

|qaurce;

Infarmation Technalagy

Information Markets Extarnal advertising agency

Mast underdevelaped component: Knowledge

Foeous an folio productian pracess: Almast no
Information Technology, Some Experimernts

Basic and standardized information technalagy
internally organized, na experiments

Intraduction of a fully integrated editorial, research,
and graphical database system

External partnerships regarding specialized
infarmation technalogy

Internal rarketing department

Further exploitation of high quality cantent and
strang brand

External partnerships regarding distributian

market was exploited by an external agency. HFD Hself
did not actively market its newspaper and could not ab-
sorb the necessary market knowledge. Over time, HFD
discovered that the knowledge required for marketing of
new media was fundamentally different from that needed
for marketing of traditional folio products. Selling new
media products and services required new distribution
channels, such as Internet and database hosts. This called
for a strong external orientation.

In developing the database, HFD clearly created
changes to its organization form and combinative capa-
bilities. In the mature industry stage, stage one, HED util-
ized the functional form. There was a division between
the editorial, prepress, and marketing activities. This of-
fered the appropriate structure to create the required ef-
ficiency in knowledge absorption capacity, as suggested
by our framework (see Table 2).

In early 1996, HFD decided to change its existing or-
ganizational structure, which marks the transformation
between stage one and stage two. Part of the new structure
was a4 new business development unit, which since then
has become responsible for electronic products such as
the database, as well as other activities, such as organiz-
ing congresses. The major benefit of the new business
development department was bundled expertise and fo-
cused attention. Because of this stronger internal position,
the new business development department also became
better equipped to deal with and absorb new knowledge
from external partners. An example of such new knowl-
edge is network software and services. This triggered
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HFD to start an external partnership with a software com-
pany in 1996. By teaming up with the software company,
HFD gained access to an unknown but highly atiractive
market, and acquired knowledge of selling its database
within a network environment. The changing organiza-
tional structure resembles the innovative form, as sug-
gested by Ansoff and Brandenburg (1971), to negate
same of the disadvantages of the matrix form (Volberda
1998). The new business development unit focuses on
increasing the scope and flexibility of knowledge absorp-
tion, while the current business exploits the efficiency of
knowledge absorption.

Regarding combinative capabilities, the following
changes occurred. In stage one, HFD employed few so-
called hard mechanisms such as formal planning, budg-
eting, procedures, etc. Neither the hierarchical structure
nor the promotion policy was very stringent. The same
applied to the new business development activities, which
were fairly unstructured. Partly, this was due to the tra-
ditional routines that ruled the publishing industry in gen-
eral. There was no inclination within HED to do things
differently. Besides, the company was so unfamiliar with
new media that they simply did not know what and how
to plan, budget, control, etc. Instead, the firm clearly
showed a strong reliance on socialization capabilities (see
Table 5). Because of its long history, HFD has had a long
time to develop a strong corporate culture to base its func-
tionalized operations on. This was especially the case
with the editorial staff department (journalists and edi-
tors), which was considered to form the core of the firm’s
existence.
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Tahle 5 HFD's Deployment of Combinative Capabilities and
Organization Forms in Stages 1 and 2
Cambinative Stage 1 Stage 2
Capabilities {1882-1296) {1996-1997}
System Except for editorial Managernent
Capabilities articles, hardly guidelines,
present rarketing targets,
standardized IT
Caardination Hardly present Daminant carmbinative
Capabilities capabhility; Project
rmanagement,
management team
Sacialization Daminant cambinative  Emergence of a new
Capabilities capability; Strang media mindset

traditianal publishing
rautings
Functional form

Organization Innavative farm?®

Forms

aMot a functional, divisional, ar matrix farm.

A considerable and complex product, which the data-
base has become since then, requires a much more for-
malized approach. Increasingly, HFD is using systems
capabilities to evaluate new business development activ-
ities. Another implication of HFDs choice to bundle new
business development activities into a semi-independent
unit is the need for extensive communication and knowl-
edge exchange between the different departments. Project
management appeared to be a suitable management in-
strument in this respect. Project teams bring together peo-
ple with different functional backgrounds, which encour-
ages the integration of different knowledge components.
During stage one, however, project management was not
used, due to a lack of clear external objectives. In stage
two, and especially with regard to the exploration of new
business opportunities, HFD started using project teams
consisting of people from new business development,
marketing, and the editorial staff. Altogether, the use of
coardination capabilities in stage two was suggested by
our framework, while the use of systems capabilities was
not, Compared to stage one, HDF’s absorptive capacity
significantly increased. In terms of the three determinants
of absorptive capacity suggested in Figure 1, this can be
explained as follows. HFDs current knowledge base, the
first determinant, has been expanded dramatically. As is
indicated in Table 4, all three types of companent knowl-
edge have increased. Moreover, the change in organiza-
tion form from functional to innovative (the second de-
terminant) and the development of combinative
capabilities (the third determinant) positively influenced
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the impact of prior related knowledge on the level of
HFD’s absorptive capacity. In addition, this raised HED s
aspiration level and enforced its passion for exploration
adaptations. It stimufated other traditional publishers to
speed up their knowledge absorption processes.

Case Study of SDU

SDU NV (8DU) is the former state publishing and print-
ing office in the Netherlands. In 1988, SDU was separated
from the government sector and was positioned as a com-
mercially independent firm (public limited company)
with about 1,100 employees. In 1998, SDU’s stocks were
still entirely owned by the Dutch government. This case
study describes the transformation of SDU from a pure
falie publisher to a publisher of both folie and electronic
information products. The case description is based on
interviews (conducted from 1993-1997), and internal and
external documents. The case report on which this sum-
mary is based was approved in the middie of 1998. The
analysis was based on two important mixed-media pro-
jects refated to two product-market combinations. One
deals with the creation of a CD-ROM version of the of-
ficial spelling guide for the Dutch language and the in-
corporation of this guide into the software package of an
international leading software company. This guide was
drawn up under the joint responsibility of the Dutch and
Belgian government. The second mixed-media project
deals with the creation of a CD-ROM of the official year-
hook of the Dutch government. The Ministry of the In-
terior is responsible for the content of the yearbook. In
the period under investigation, 1986—1997, SDU was un-
dergoing three major transformation processes. The first
was the transformation from a governmental organization
to a commercially independent company. The second was
the change from a focus on printing activities to a focus
on publishing activities. The first two transformation pro-
cesses required, among other things, the absorption of
new component knowledge, particularly with regard to
information content and information markets {(marketing
and sales skills). The third and major transformation pro-
cess was SDU’s effort in coping with the increasing tur-
bulent knowledge environment resulting from the emer-
gence of the multimedia complex. This challenge
necessitated the absorption of all three types of compo-
nent knowledge (see Table 6). The event that marks the
transition from stage one fo stage two is the creation of
the project group Database Publishing (DP) in 1994. Be-
low, we will briefly describe the transformation of SDU’s
component knowledge as a result of changes in its or-
ganization form and the combinative capabilities that im-
proved its absorptive capacity.
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Table 6 The Transformation of SDU's Component
Knawledge
Companent Stage 1 Stage 2
Knowledge {1986-1984) {19494.-1497)
Infarmation MNat the owner, Improved by adding
Content dependent on third features and
parties strengthening
alliances
Infarrnatian Lack of prior related Improved by bundling
Technology knawledge due ta of expertise in
various external project group DP
parties invalved
Infarmation Hardly present Improved by bundling
Markets of expertise and

alliance with ward-
pracessing firm

As indicated above, mixed-media publishing can be ef-
fectuated by reconfiguring the component knowledge re-
lated to information content (product-based), information
technology (process-based) and information markets
(market-related). Table 6 summarizes the transformation
of SDU’s compaonent knowledge. In the first period, SDU
did not own the information content of the two praojects
analyzed. In that period, SDU was very vulnerable. By
adding value to the information content by introducing
specific electronic features of different media and by
strengthening learning alliances, SDU improved its com-
ponent knowledge about information content. Regarding
the second type of component knowledge, initially a lot
of information technology-related tasks were outsourced.
After establishing the project group DP in 1994, it took
some time to develop the necessary knowledge of infor-
mation technology and project management. As a result
of the fact that marketing with folio products was often
limited to the final stages of the development process, the
third type of component knowledge was even harder to
absorh. Market research was hardly being undertaken.
Marketing was the last step in a sequential process con-
trolled by publishers. The partnership with an interna-
tional leading software firm involved in word processing
appeared ta be crucial. It offered the opportunity to ab-
sorb knowledge of electronic information markets.

At the start of our longitudinal research, when SDU
had only just been split off from the Dutch government,
it used the functional form—central organization along
functional lines—that it had used previously. After a two-
year restructuring process, publishing groups were cre-
ated, which were responsible for both the maintenance of
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existing product-market combinations and the develop-
ment of new ones. This form can be interpreted as a di-
visionat form. When folio was still the dominant medium
within SDU, it functioned very well. It provided the pub-
lishing groups with the freedom to run their own portfolio
of product-market combinations. With the introduction of
new media, however, the division form proved to be in-
appropriate. The publishing groups were not equipped
with new media products and so could not absorb appro-
priate knowledge to develop them. The responsibility for
these activities moved to the corporate staff, which later
became the project group DP. This separate group could
concentrate on absorbing the knowledge required for new
media developments, while the publishing groups could
maintain their regular portfolio. In the initial stage, DP
became responsible for the whole process of develop-
ment, production, marketing, and distribution. In addition
to DP, SDU established a separate new business devel-
opment department, which performed a central coordi-
nating role. This deliberate choice reflected SDU’s am-
bition to become a mixed-media publisher.

In 1997, SDU once again amended its organization
form toward a matrix form. It decided to integrate DP and
the new business development department into its pub-
lishing activities. An important reason for this decision
was the desire to improve the integration of new business
development and database publishing knowledge within
the publishing groups. To compensate for the loss of cen-
trally organized new business development and database
publishing knowledge, SDU Publishers adapted impor-
tant elements of the matrix form. On a corporate level,
the organization form changed over time from a func-
tional form in the beginning (1986-1988), through a di-
visional form (1988-1994) and a major departure of the
divisional form (i.e., establishing the separate DP group
in 1994} toward a matrix form (1997).

With respect to the combinative capabilities, the fol-
lowing developments took place (see Table 7). During
the first stage, the use of systems capabilities such as plan-
ning, budgeting, and procedures was limited. Formal def-
inition of the various parties’ roles and their contribution
to the mixed-media projects were lacking. In the first
stage, financial guidelines, i.e., stringent profitability re-
quirements, discouraged publishing groups from initi-
ating new media projects. In the second stage, however,
SDU’s top management decided that the firm’s overall
transformation was more important than the issue of al-
locating the costs to specific new media projects. DP
started using procedures to monitar the new media pro-
jects in their mutual coherence, preventing the publishing
groups from reinventing the wheel. At stage one, SDU
was characterized by a policy of strong decentralization
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Table 7 SDU's Deployment of Combinative Capabilities
and Organization Forms in Stages 1 and 2
Combinative Stage 1 Stage 2
Capabilities {1986~1934) {1934-1997)
Systemn Besides financial Darninant capability:
Capabilities caontral, hardly DP rules that manitar

all new media
developmenis
Darninant capabhility:

present

Coardination Hardly present

Capabilities Management
development,
training, and
canference seasians

Socialization Initially dominant Several initiatives to
Capabilities capability: Strong shape an innavative
traditional publishing atmasphere helped
rautines ta overcame the
traditional publishing
rautines
Organization Functional farrm (1986~ Matrix form (1997)
Farms 1988)
Divisional form (1988—
1894)

and initially relied heavily on its socialization capabilities
acquired over a long period of time. Coordination capa-
bilities across the various semi-independent publishing
groups were hardly present. At stage two, however, the
need arose for coordination both between DP and the pub-
lishing groups, and across publishing groups. SDU estab-
lished a management development program and orga-
nized training and conference sessions to accelerate the
required knowledge absorption process. Existing social-
ization capabilities were severely challenged by the three
transformation processes (see above) which SDU was un-
dergoing. The first two transformation processes were de-
manding in terms of cultural, organizational, and man-
agement adaptation. These processes created familiarity
with change and helped to overcome the traditionat so-
cialization capabilities.

Compared to stage one, SDU’s level of prior related
knowledge in terms of the three types of companent
knowledge increased considerably. By changing its or-
ganization form from a functional to a matrix, and by
concurrently developing new systems and coordination
capabilities, SDU’s absorptive capacity further increased.
Subsequently, this increased absorptive capacity posi-
tively inflaenced SDU’s aspiration level and exploitation/
exploration path. Instead of exploitation within the tra-
ditional printing sector, SDU’s increased knowledge base
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facilitated exploration adaptations within the new multi-
media complex.

8. Discussion and Conclusion

It is difficult for firms to switch to new knowledge com-
ponents as neither the knowledge embedded in the or-
ganization form nor the combinative capabilities to sup-
port knowledge absorption are well understood. We
showed in this paper what the essential impact of orga-
nization form and combinative capabilities are on a firm’s
absorptive capacity. Not only limitations in a firm’s cur-
rent knowledge base, but also the rigidity of organization
forms and combinative capabilitics may generate inertia
in adapting absorptive capacity.

Owr framework shows how organization form and
combinative capabilities interact over time and what their
combined effect is on the level of a firm’s absorptive ca-
pacity. From this framework, we derived various ways in
which firms, as a result of managerial intentionality, can
change their form as well as their combinative capabilities
in order to increase their absorptive capacity. Nonethe-
less, our empirical analysis of two publishing firms re-
vealed interesting issues not included in owr framework.

First, the use of systems capabilities by both firms in a
turbulent knowledge environment did not seem to slow
down the knowledge absorption process. On the contrary,
in our analysis of HFD and SDU, the use of systems ca-
pabilities indirectly enabled the required acquisition, in-
tegration, and utilization of product, production process,
and market knowledge. The benefit of using clear and
strict directions for knowledge absorption is that it can
facilitate the process of breaking down existing sociali-
zation capabilities. This raises a question regarding the
speed of changing a firm’s combinative capabilities. Both
cases show that getting rid of existing socialization ca-
pabilities took a long time. Due to the three transforma-
tion processes which SDU was undergoing, the disman-
tling of existing socialization capabilities was
accelerated.

Moreover, the stickiness of HFD's as well as SDU’s
old socialization capabilities closely matched customer
expectations. The customers were still far from ready to
absorb new media product-market combinations, This ob-
servation iltustrates an interesting interaction between
firms and their customers in which the aspiration level of
the firm may be negatively influenced by those of the
customers. This dynamic interaction of decreasing ab-
sorptive capacity, also discussed by Levinthal and March
(1993) as learning myopia and by Christensen (1997) as
the innovator’s dilemma, is a result of firms listening to
their customers, and investing aggressively in
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technologies that will provide their customers more prod-
ucts “. . . along the dimensions of performance that main-
stream customers in major markets have historically val-
ued” (Christensen (1997, p. xii). Christensen (1997) also
points out that in the case of disruptive technologies “. . .
it is right nor to listen to customers, right to invest in
developing lower-performance products that promise
{ower margins, and right to aggressively pursue small,
rather than substantial, markets.” We expect that a pre-
requisite for.such a strategy is a high level of absorptive
capacity. As argued above, the higher the absorptive ca-
pacity, the more likely a firm’s expectation formation will
be defined in terms of the opportunities present in its en-
vironment, independent of current performance criteria,
such as profitability.

Another interesting aspect of the framework is the na-
ture of the feedback loops. As Baum and Singh (1994, p.
380) point out: “The goal of coevolutionary inquiry is
understanding how the structure of direct interactions and
feedback within organization-environment systems give
rise to their dynamic behavior.” The proposed framework
contains examples of such feedback loops that can be
compared to earlier contributions in the literature. Ac-
cording to Cohen and Levinthal (1990), the relationship
between absorptive capacity and the level of prior related
knowledge (arrow 1 in Figure 2) is a positive feedback
loop: an increase in absorptive capacity causes a change
in prior related knowledge in such a way that, ceteris
paribus, the absorptive capacity increases. The frame-
work suggests, however, that the influence (in terms of
size and speed) of this feedback loop will depend on the
combined effect (positive, neutral, or negative) of both a
firm’s organization form and combinative capabilities as
well. This observation has at least two implications, First,
when defining the feedback level of a loop as “the number
of variables in the feedback loop” (Baum and Singh 1994,
p. 387), the feedback level between absorptive capacity
and prior related knowledge clearly is more than ane.
Secand, a negative feedback loop may occuwr in the rela-
tionship between absorptive capacity and prior related
knowledge. This is in line with Levinthal’s (1994} notion
of a competency trap, created by the fact that firms may
be blindsided by new developments in the ficld because
they focus on their prior related knowledge.

Furthermore, a distinction can be made between inter-
nal and external knowledge absorption. In the literature
regarding absorptive capacity, two attributes of this con-
cept are usually taken for granted. Namely, that absorp-
tive capacity is a firm-level construct, and that the ab-
sorption relates to external knowledge. By shifting the
unit of analysis to the learning dyad, Lane and Lubatkin
(1998) explored the usefulness of the absorptive capacity
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construct in an interorganizational context. In addition,
we suggest that it may be interesting to explore absorptive
capacity in an infraorganizational context, that is, to dis-
cern the absorptive capacity of different organization
parts within a firm. For example, in a firm with a division
structure, it is possible that the absorptive capacity of a
division regarding division-specific, external knowledge
might be high. However, due to the lack of cross-
divisional combinative capabilities, the resulting absorp-
tive capacity at firm-level might be fower. Extarnally ac-
quired knowledge has to be shared internally. The
acquisition of new external knowledge by one division
can subsequently be considered as new interral knowl-
edge for the other divisions. As discussed above, the loose
coupling among divisions suppresses integration and
common utilization of knowledge between divisions. The
use of cross-divisional coordination capabilities could en-
hance the sharing and integration of internal knowledge.
Similar to our framework, in future research different or-
ganization forms and combinative capabilities can be as-
sessed regarding their impact on the capacity to absorb
new internal knowledge. We speculate that internal net-
waork forms of organizing might have a strong positive
impact on the capacity to absorb internal knowledge. This
speculation is based on the characteristics of knowledge
flows in internal networks (Hedlund 1994, van Wik and
Van den Bosch 1998).

From a strategy perspective, at least two challenges for
future research deserve attention. First, it would be inter-
esting to analyze to what extent firsr mover firms in tur-
bulent knowledge environments have a different process
of adapting their organizational determinants of absorp-
tive capacity compared to their followers. For instance,
do first mover firms use complementarities (Whittington
et al., this issue) between organization form and their
combinative capabilities to a greater extent compared to
their followers? Second, there is the strategic question:
besides increasing absorptive capacity, are other strate-
gies to increase the absorption of new external knowledge
in certain circumstances viable as well? For example, fu-
ture research could extend our framework by adding in-
terorganizational forms to the organization forms build-
ing block and could investigate how strategic atliances
may influence the knowledge absorption process (Inkpen
and Dinur 1998, Kumar and Nti 1998, Lane and Lubatkin
1998, Lorenzoni and Lipparini 1999). Similarly, interor-
ganizational combinative capabilities may be introduced
in the framework to investigate whether alliances with an
exploitation intent tend to use systems capabilities, while
alliances with an exploration intent tend to use coordi-
nation capabilities (Koza and Lewin 1998). Moreover,
conducting longitudinal case studies in other turbulent
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knowledge 'cnvironmcnts, such as the emerging financial
services complex and the industrial complex emerging
around the pharmaceutical and biotechnology industries
(i.e. the “life science” industrial complex), are important
for broadening our insight as well (Lewin and Volberda,
this issue).

To conclude, the blutring of industry boundaries be-
tween, for instance, computers, consumer electronics, en-
tertainment, banking, and telecommunications has
spawned experimentation with new and varied organi-
zation forms (Yoffie 1997). We have argued that, in these
increasingly turbulent knowledge environments, firms are
likely to develop new organization forms and adequate
combinative capabilities to increase their absorptive ca-
pacity. Our empirical analysis showed some of the tran-
sitions in organization forms and combinative capabilities
that traditional firms have gone through when success-
fully operating in emerging industrial complexes. In par-
ticular, our analysis of traditional publishing firms enter-
ing the multimedia complex has highlighted the stickiness
of socialization capabilities and the need for new orga-
nization forms that facilitate the scope and flexibility of
knowledge absorption. Of course, numerous scholars (cf.
Ilinitch et al. 1996) and practitioners have convincingly
promoted new forms for dealing with the competitive
landscape. However, a framework for calibrating these
new forms with respect to their absorptive capacity has
been lacking. This paper has made a first effort to oper-
ationalize the absorptive capacity concept at firm level as
a way to calibrate the viability of organization forms in
a coevolutionary context. By suggesting two organiza-
tional determinants in this operationalization process, we
have contributed to the call to develop “. . . a richer, even
more behaviorally grounded characterization . . .” (Cohen
and Levinthal 1997, p. 1468) of the ahsorptive capacity
cancept.
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