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1. INTRODUCTION

1.1.  Explanatory Contribution of the Dynamic Capabilities Framework

The notion of dynamic capabilities (Teece & Pisano, 1994) indicated the outset of a new stra-
tegic framework that evolved through the realization that an expanded paradigm is needed to
explain how firms may gain and sustain competitive advantage. It is based on the insight that
especially in the presence of environmental change existing frameworks, such as the resource-
based view (Barney, 1991; Penrose, 1995; Wernerfelt, 1984) or the competitive forces ap-
proach (Porter, 1980), are of limited value in explaining the occurrence and the sources of
(sustainable) competitive advantage. Especially under conditions of changing external condi-
tions, e.g. changing technologies and/or changing customer needs, a firm’s ability to recog-
nize and adapt to such changes by developing new capabilities and resource configurations is

proposed to be the real source of sustained competitive advantage (Teece & Pisano, 1994).

The dynamic capabilities framework (Teece, Pisano & Shuen, 1997) lined up to explain
how and why certain firms build competitive advantage under regimes of rapid change.
Thereby, it aimed at filling the research gap of other frameworks that explain how a given
competitive advantage may be safeguarded or maintained under stable conditions, but neglect
to explain how such a competitive advantage was gained in the first place and can be sus-
tained under changing conditions. The competitive forces approach postulates that competi-
tive advantage stems from valuable positioning within an industry and further from protecting
this valuable position against competitors and new entrants (Porter, 1980, 1985). The re-
source-based perspective postulates that competitive advantage stems from firm-level effi-
ciency advantages based on different bundles of resources and capabilities, which are hetero-
geneously distributed among firms (Barney, 1991; Penrose, 1995; Wernerfelt, 1984).
Thereby, firm specific resource and capability bundles also partly explain the firm’s ability to
capture valuable market positions (Spanos & Lioukas, 2001). The dynamic capabilities
framework, however, attempts to explain how new capabilities can be developed and how
novel resource and capability combinations help to attain or sustain competitive advantage
under conditions of technological and market change (Teece et al., 1997). The dynamic capa-
bilities framework thus attempts to provide an answer to the fundamental question, why some
firms succeed in dynamic competitive environments while others fail (Arend & Bromiley,
2009). The outstanding importance to better understand firm-level sources of competitive

advantage thereby is underpinned by realizing that performance differences among firms are



mainly attributable to their business units (McGahan & Porter, 1997; McGahan & Porter,
2002; Misangyi, Elms, Greckhamer & Lepine, 2006; Rumelt, 1991).

1.2. Dynamic Capabilities in Comparison with other Frameworks Explaining Adapta-

tion and Change

Against the background of its desired explanatory contribution, the dynamic capabilities
framework lines up with other theoretical approaches aiming at the explanation of successful
adaptation and change. Lewin and Volberda (1999) describe several different approaches that
focus on the challenge of adaptation to exogenous environmental change. Some of these ap-
proaches are briefly introduced in the following to show similarities and differences between
the dynamic capabilities framework and other approaches referring to adaptation and change,
and in order to show which frameworks provided insights that found consideration within the

dynamic capabilities framework.

Population ecology (Hannan & Freeman, 1977) assumes that managerial intention and
managerial action has little or no impact on adaptation and that successful organizations are
selected by the environment based on resource scarcity and competition (Lewin & Volberda,
1999). Moreover, due to internal pressures and structural inertia, organizations suffer from an
inability to actively adapt to changing conditions. Institutional theories explain the similarity
and stability of organizational arrangements in a certain population, which is due to the per-
ceived legitimacy of the specific arrangement in a given context (Greenwood & Hinings,
1996; Lewin & Volberda, 1999). While usually not being regarded as a theory explaining
organizational change and being weak in explaining the internal dynamics of change, neo-
institutional theory explains the occurrence of change and adaptation as stemming from the
dissatisfaction of groups of organizations or sub-populations with the given arrangements and
their respective actions in order to change these given arrangements (Greenwood & Hinings,

1996).

Within the industrial organization framework (Porter, 1980, 1985) adaption is based on
managerial choice regarding profitable industries, the capturing of profitable positions within
these industries, and the protection of these valuable positions. Transaction cost theory
(Williamson, 1975, 1985) explains organizational adaptation mainly through balancing ade-
quate institutional arrangements between market and hierarchy, seeking for the cost-
minimizing institutional arrangement. The behavioral theory of the firm (Cyert & March,
1963) explains adaptation through managerial decision making regarding the allocation of

resources and the engagement in innovation activity. The firms ability to adapt to changes is

2



thereby determined by the availability of slack resources and the strategic intent to allocate

slack resources to innovation (Lewin & Volberda, 1999).

The evolutionary theory of the firm (Nelson & Winter, 1982) assumes that firms accumu-
late knowledge during their existence and command a repertoire of unique skills and know-
how which is embedded in complex routines. Tacit knowledge and routines enable firms to
search for novel solutions that allow adaptation to changing conditions (Lewin & Volberda,
1999). However, these routines are regarded as being relatively unreceptive towards change
and suppress the attention span and the absorption of new knowledge as they direct the search
focus on fields which are related to prior knowledge. As a consequence, organizational rou-
tines may become a major source of inertia and inflexibility (Hannan & Freeman, 1984). A
recent reconceptualization of routines, however, argues that the interplay between ostensive
(structure of the routine) and performative (specific actions by specific actors within the rou-
tine) aspects of a routine provide permanent opportunities for variation, selection, and reten-
tion of new practices, making routines to a potential source of flexibility and change

(Feldman & Pentland, 2003).

Contingency theory (Burns & Stalker, 1961; Lawrence & Lorsch, 1967) assumes that firms
have to achieve a “fit” with the conditions given by their environment. In this approach organ-
izational forms vary between more static and more flexible organizational designs, while the
former is better suited for more stable environments and the latter is more adequate in more
dynamic environments. Organizational adaptation thereby refers to the ability of managers to
adequately interpret external conditions and to implement appropriate organizational designs
(Lewin & Volberda, 1999). The emphasis here is on reactive adaptation and the ability to ac-
tively influence the environmental conditions is largely ignored. The strategic choice perspec-
tive (Miles & Snow, 1978) expands this approach by taking into account the various ways in
which organizations interact with their environment and how managerial strategic choices are

also able to actively shape the environment.

Organizational learning theory (Argyris & Schon, 1978; Huber, 1991) assumes that or-
ganizations have some unique skills for learning, unlearning, or relearning based on past ex-
perience, which allow them to align with their environment. This learning process, which is
both reactive and proactive, enables the development of insight and knowledge as well as the
association of the appropriateness of past actions and the potential usefulness of future ac-
tions. In this framework organizations stay vital by balancing local and expanded search in

order to accomplish their most fundamental functions and at the same time remain open for



continuous reflection and monitoring to meet the challenges of external change and internal

inertia (Lewin & Volberda, 1999).

The dynamic capabilities framework is understood as an integrative framework that partly
draws from insights of some of the theoretical perspectives outlined above while simultane-
ously integrating new facets into the consideration (Teece et al., 1997). The dynamic capabili-
ties framework thereby builds on the fundamental understanding of the resource-based per-
spective in which competitive advantage stems from the exploitation of firm specific resource
and capability bundles (Barney, 1991; Penrose, 1995; Wernerfelt, 1984), but expand this per-
spective to the question how firms first develop firm-specific resource and capability bundles
and how they renew their resource and capability configurations in order to respond to shifts
in their environment (Teece et al., 1997). Further, the dynamic capabilities framework bor-
rows some insights from the behavioral theory of the firm, transaction cost theory, and evolu-
tionary theory (Augier & Teece, 2009). The dynamic capabilities framework thereby incorpo-
rates managerial decisions regarding resource allocations for capability development or inno-
vation activities. Further, the dynamic capabilities framework acknowledges the existence of
transaction and switching costs in the case of resource or capability transfer and the advan-
tages of certain coordination mechanisms under specific circumstances. Moreover, the dy-
namic capabilities framework recognizes the attempt of organizations to build and exploit
valuable knowledge assets. The dynamic capabilities framework additionally incorporates the
perspective of innovation-based competition and the ‘creative destruction’ of existing compe-
tences through ‘entrepreneurial’ actions (Schumpeter, 1934), and thus, does not solely focus
on reactive adaptation and change, but also on the potential of organizations to actively shape

their environments (Eisenhardt & Martin, 2000; Teece, 2007).

Dynamic capabilities can further be distinguished from the more practical approach of
change management by denoting that dynamic capabilities focus on firm-level abilities and
mechanisms that drive the development of novel resource and capability combinations and in
consequence enable adaptation or market making, while change management is a structured
organizational process aiming at shifting organizations from a current state to a desired future
state by providing guidelines and tactics that encourage individuals and groups within the
firm to contribute to the desired change by adjusting their behavior or the performance of

work tasks.



1.3.  Criticism of the Dynamic Capabilities Framework

Despite its growing popularity, the development of the dynamic capabilities framework has
not gone unchallenged and received some criticism. Arend and Bromiley (2009, p. 75), for
example, criticize the *“...(1) unclear value-added relative to existing concepts; (2) lack of a
coherent theoretical foundation; (3) weak empirical support; and (4) unclear practical impli-
cations.” Williamson (1999, p. 1093) criticizes the capabilities perspective and especially the
dynamic capabilities framework regarding ““...obscure and often tautological definitions of
key terms; and failures of operationalization.”” Other authors echo the critique of vague or
confusing definitions that make it difficult to capture the construct (Danneels, 2008; Kraatz &
Zajac, 2001; Winter, 2003). The lack of empirical research on dynamic capabilities is a reason
for concern for several scholars (Newbert, 2007; Williamson, 1999). In this regard other au-
thors note that the major part of empirical research on dynamic capabilities was conducted in
qualitative case studies or concentrated on small sections of the concept (Wang & Ahmed,
2007) and that quantitative empirical tests of a comprehensive model of dynamic capabilities
are underdeveloped. As the findings remain unconnected, there is no clear understanding
about the antecedents and consequences of dynamic capabilities, and until to date the
construct dynamic capabilities remains abstract and diffuse as there is no widely accepted
operationalization available (Barreto, 2010; Prieto, Revilla & Rodriguez-Prado, 2009). Zahra,
Sapienza and Davidsson (2006) further state that dynamic capabilities are often
operationalized in a way that makes it difficult to differentiate between their existence and
their effects. Another point of criticism regarding the capability perspective is that the field is
lacking micro-foundations that explain how individual-level abilities are leveraged to
collective organizational-level constucts like organizational capabilities or routines (Abell,

Felin & Foss, 2008; Felin & Foss, 2005).

1.4. Conceptual Differences within the Dynamic Capabilities Framework

Due to a rather broad conceptual basis and vague definition of key terms at the outset, several
distinct perspectives on the nature of dynamic capabilities evolved during recent years

(Schreyogg & Kliesch-Eberl, 2007).

The first perspective, originating mainly from the resource-based view of the firm and
most prominently represented by Teece et al. (1997), understands a capability in the most
general way as the ability of an organization to perform a certain activity (Amit &

Schoemaker, 1993; Helfat et al., 2007). In this perspective dynamic capabilities are under-



stood as a certain set of capabilities that aim at altering other capabilities, which are applied
for conducting the regular business activities. Regular business activities include to develop,
produce, and market the firms output (products or services) as well as several supporting ac-
tivities, e.g. management, communication, coordination. Dynamic capabilities are thereby a
set of distinct but related capabilities that conjointly enable the firm to identify the need for
change, to formulate an appropriate response, and to implement a course of action (Helfat et
al., 2007). This includes sensing changes in the business environment and seizing opportuni-
ties through the integration of knowledge and the reconfiguration of the existing capability
configuration (Teece et al., 1997; Teece, 2007). As a further characteristic, dynamic capabili-
ties do not affect the output of the firm (i.e. products or services) directly, but indirectly via
their effect on other capabilities, which are applied for producing the firm’s output (Helfat &
Peteraf, 2003). This perspective regards environmental dynamism as a boundary condition
that enhances the value of dynamic capabilities in terms of their contribution to competitive
advantage, as under conditions of rapid change the alteration of existing capability configura-

tions is more important.

The second perspective, also originating from the resource-based view, most prominently
represented by Eisenhardt and Martin (2000), regards dynamic capabilities as specific identi-
fiable processes, e.g. product development, strategic decision making, or alliancing, within
the firm, which alter the resource configuration. In this perspective, dynamic capabilities are
regarded as the organizational and strategic routines by which a firm alters its resource base.
Further, they argue that these processes vary in their shape or pattern depending on the condi-
tion of the external environment. While in moderately dynamic environments they are de-
tailed, analytic, and stable processes, producing predictable outcomes, in highly dynamic en-
vironments they represent simple, experimental, and fragile processes with unpredictable out-
comes (Eisenhardt & Martin, 2000). In this perspective environmental dynamism is not re-
garded as boundary condition for the value of dynamic capabilities, as their value resides in
the resources and capabilities they create and they are regarded as being effective in terms of
creating new resources and capabilities in moderately dynamic and dynamic levels of envi-
ronmental dynamism. However, the predictability of the outcome also varies with environ-
mental dynamism. Further, high velocity markets or hypercompetitive environments threaten

the firm’s potential to adapt as they may devaluate the effectiveness of dynamic capabilities.

A third perspective, originating from the evolutionary theory of the firm and most promi-
nently represented by Winter (2003) and Zollo and Winter (2002), builds on the definition of

capabilities in terms of routines. Routines are thereby understood as stable patterns of collec-

6



tive interaction that are learned, highly patterned, and repetitious (Winter, 2003). Based on
this understanding, dynamic capabilities are routines to change routines. Further, Winter
(2003) distinguishes between ‘zero-order’ capabilities as the ‘how we make a living now’ and
“first-order’ dynamic capabilities that change the products, processes, or customers based on
which a firm ‘makes its living’. In this perspective, dynamic capabilities are not automatically
linked to competitive advantage as their (positive) value creation contribution is dependent on
other boundary conditions, such as environmental dynamism. In occasions where there is less
need to change, e.g. rather stable environments, dynamic capabilities may still be effective in
terms of creating new capabilities, but are not efficient from a cost perspective, as other

modes of capability development exist that are less costly in such settings.

While the three perspectives on dynamic capabilities clearly show differences regarding
the nature of the focal construct, the links to competitive advantage, and the boundary condi-
tions (i.e. environmental dynamism), they also show important commonalities. All three per-
spectives acknowledge the potential of dynamic capabilities to contribute to competitive ad-
vantage and all three perspectives acknowledge that dynamic capabilities operate on other
resources and/or capabilities within the firm. During the recent years, these three perspectives
influenced each other in the way that insights regarding the characteristics of dynamic capa-
bilities gained from studies based on one of the perspectives have also been recognized within
the other perspectives as long as they were not mutually exclusive, because being based on

assumptions that violate the other perspective’s foundations.

The most important conceptual difference between these perspectives is the understanding
about what constitutes a capability in general and a dynamic capability in particular. Within
the first perspective, a capability is defined as the ability to perform an activity (Amit &
Schoemaker, 1993; Grant, 1991; Helfat & Peteraf, 2003; Penrose, 1995) in the sense that a
firm can carry out a specific activity purposefully, repeatedly, reliable, and in an at least
minimally satisfactory manner (Helfat et al., 2007; Helfat & Winter, 2011). Within the second
and the third perspective, a capability is equated with a routine. Thus, within the second and

the third perspective these constructs are treated as being congruent.

However, a review of the defining characteristics of a routine reveals important differences
compared to the defining characteristics of a capability. Zollo and Winter (2002) define or-
ganizational routines as stable patterns of behavior. Winter (2003) defines a routine as a be-
havior that is learned, highly patterned, and repetitive. Cohen and Bacdayan (1994) regard

organizational routines as multi-actor, interlocking, reciprocally-triggered sequences of ac-



tions. According to Feldman and Pentland, ““...routines can be defined as repetitive, recog-
nizable patterns of interdependent actions, carried out by multiple actors™ (2003, p. 95). The
sum of characteristics, attributed to routines within these definitions, create a significant dif-
ference compared to the defining characters of a capability. A capability may adopt the shape
of a routine, when the underlying activity is conducted in that specific manner, but these rou-
tine-specific characteristics are not a necessary attribute of a capability. Thus, routines are an
example of resources and capabilities (Barney, 2001), but routines and capabilities are not
necessarily congruent. An important differentiation relates to Feldman and Pentland’s (2003)
reconceputalization of routines. Thereby a routine may also manifest in a recurring and stable
structure (ostensive aspect) of activity domains without the necessity that the specific per-
formance of tasks which build the content of that domain (performative aspect) is being con-

ducted in a routinized fashion.

1.5. Dominant Research Questions Regarding the Dynamic Capabilities Framework

Some of the most fundamental research questions regarding the dynamic capabilities frame-
work, which require ongoing attention, are directly or indirectly linked to the critique regard-
ing weak definitions and insufficient operationalizations of the construct. As a first step to-
wards a better understanding about the nature and the effects of dynamic capabilities, the de-
velopment of a comprehensive measure of dynamic capabilities is necessary that conjointly
covers the various facets of the concept (Barreto, 2010; Prieto et al., 2009; Wang & Ahmed,
2007). Thereby, rigorous attempts have to be made to operationalize the various dimensions
of dynamic capabilities in a content-valid manner, avoiding the risk of tautological definitions
(Kraatz & Zajac, 2001; Williamson, 1999), and operationalize the construct in a way that al-
lows to explicitly differentiate between dynamic capabilities’ existence and their effects

(Zahra et al., 2006).

Based on a solid and comprehensive operationalization that allows measuring the level of
dynamic capabilities explicitly and accurately, in a second step, their contribution to firm per-
formance and competitive advantage can be examined and their framing conditions — such as
their dependence on environmental dynamism — can be identified. To date these two questions
belong to the most important unsolved research questions related to the dynamic capabilities
framework. Regarding the question how and in which way dynamic capabilities contribute to
firm performance and competitive advantage, there is an ongoing debate, whether dynamic
capabilities unfold direct performance effects (Arend & Bromiley, 2009; Teece et al., 1997),

indirect performance effects that are mediated by the firm’s resources and capabilities



(Eisenhardt & Martin, 2000; Zahra et al., 2006), or both direct and indirect performance ef-
fects (Helfat & Peteraf, 2009). Further, the question is whether dynamic capabilities only un-
fold positive performance effects or whether there are costs associated with dynamic capabili-
ties (Winter, 2003; Zott, 2003) that may also negatively contribute to firm performance
(Drnevich & Kriauciunas, 2011). Even most recent research exploring the performance links
of dynamic capabilities (Drnevich & Kriauciunas, 2011; Protogerou, Calothirou & Lioukas,
2011) provides inconsistent results, which is partly due to inadequate operationalization of the
focal construct, again underscoring the call for a relentless commitment towards adequate

operationalization.

The second question is whether and to what extent the effectiveness, the efficiency, or the
value of dynamic capabilities depends on the level of dynamism in the business environment.
While Teece et al. (1997) argue that dynamic capabilities are especially valuable in turbulent
environment and explicitly link dynamic capabilities to regimes of rapid change, Eisenhardt
and Martin (2000) argue that dynamic capabilities are also effective in terms of creating new
capabilities in moderately dynamic environments, and thus, are also valuable under conditions
of low environmental dynamism. Winter (2003) argues that, while potentially being effective
in rather stable environments that require less capability reconfiguration, dynamic capabilities
might not be efficient under such conditions as alternative modes of capability creation are
likely to be superior from a cost perspective. Zahra et al. (2006) argue that the value of dy-
namic capabilities, which resides in their capacity to renew the organization’s operational
capabilities, is independent from the dynamism in the environment. In order to adequately
examine the relation between dynamic capabilities’ performance effects and the environ-
mental conditions, the potentially complex performance links of dynamic capabilities as out-
lined above have to be better understood in the first place. Based on a deeper insight into the
effect chain of dynamic capabilities, the influence of environmental dynamism on their per-

formance effects can be examined.

Last but not least there is a dearth of knowledge whether dynamic capabilities require spe-
cific organizational settings. Dynamic capabilities, like any other capability, are embedded in
organizational structures (Greenwood & Miller, 2010), and are influenced by organizational
design characteristics. Therefore, it is potentially interesting to examine, whether certain de-
sign characteristics are favorable in order to foster dynamic capabilities within the organiza-
tion. While there are some subtle hints towards certain design characteristics that might foster
dynamic capabilities, there is no clear understanding about which organizational design or

coordinating form best supports dynamic capabilities (Williamson, 1999).
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1.6. Research Objective and Research Procedure

The aim of this dissertation thesis is to address some of the research questions outlined above.
More specific, this thesis aims at providing answers to six main research questions, which are

regarded as relevant within the dynamic capabilities framework:

(1) How to operationalize dynamic capabilities comprehensively in the sense of capturing
the relevant facets and thereby operationalizing dynamic capabilities independently

from their outcomes on organizational level?

(2) How are dynamic capabilities related to proposed organizational outcomes like capa-

bility development or the establishment of firm competence?

(3) What are the singular direct contributions and the conjoint contributions of the dy-
namic capabilities dimensions in producing organizational outcomes like capability

development or firm competence?

(4) How are dynamic capabilities related to successful innovation? Can dynamic capabili-
ties be identified as the internal mechanisms that enable large organizations to succeed

in innovation-based competition?

(5) What are the performance links of dynamic capabilities? How are dynamic capabilities
related to relative firm performance and to what extent do dynamic capabilities sup-

port superior firm performance?

(6) What are the organizational antecedents of dynamic capabilities? In which organiza-

tional design configurations are dynamic capabilities most likely to prosper?

To address these research questions, I conducted five empirical studies, which were com-
bined to constitute this cumulative dissertation thesis. These five empirical studies are based
on a large-scale cross-sectional survey, which was conducted during 2010, of independent
business units of large companies operating in various industries in Germany. This thesis fur-
ther builds on a conceptual study, conducted during 2009, developing a comprehensive re-
search model of dynamic capabilities, which is currently in the status Revise and Resubmit at
the Strategic Management Journal. Prior versions of the studies building Chapter 4, 5, and 6
have been presented or been accepted for presentation at leading international conferences,
such as the Academy of Management Meeting, 2011 and the European Academy of Manage-
ment Conference, 2011. Further conceptual studies, in which the conceptual basis of this the-
sis was developed, have been presented at the Tilburg Conference on Innovation, 2010 and

the Academy of Management Meeting, 2010.
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This thesis is structured as follows: In Chapter 2 a multi-dimensional measurement model
of dynamic capabilities is developed and validated. To do so, I draw from a broad body of
conceptual and empirical research on dynamic capabilities to derive the several distinct but
related dimensions that conjointly reflect the existence of dynamic capabilities in a given or-
ganization. Then I establish construct validity by examining convergent and discriminant va-
lidity. In the next step, I examine nomological validity by analyzing the relations to theoreti-
cally expected outcomes, i.e. the development of operational capabilities and the establish-

ment of operational capabilities of superior quality.

In Chapter 3, I examine the contribution of dynamic capabilities on core organizational
outcomes in more detail. To provide a deeper insight into the nature and the effects of dy-
namic capabilities, I examine the simultaneous direct effects the several dimensions of dy-
namic capabilities unfold on the development of different operational capabilities, i.e. market-
ing capabilities, technological capabilities, and organizational/managerial capabilities. Fur-
ther, I examine how the several dimensions of dynamic capabilities directly contribute to a
superior quality in the capability domains mentioned before. Thus, I analyze their direct con-
tributions to firm competence. Further, I examine whether and to what extent combinations of
the several dynamic capabilities dimensions unfold complementary effects on firm compe-

tence within the different capability domains.

In Chapter 4, I begin to examine the ‘performance’ outcomes of dynamic capabilities in the
more narrow sense of the word and the influence of environmental dynamism. To do so, I
draw from the Schumpeterian perspective on innovation and first examine the potential of
dynamic capabilities to foster successful innovation, i.e. innovation performance. Therefore, I
examine the potential indirect effects of dynamic capabilities on innovation performance,
which are mediated by the firm’s operational capabilities, as well as potential direct effects.
Further, I analyze whether and to what extent the direct and indirect effects of dynamic capa-

bilities on innovation performance depend on the level of dynamism in the environment.

In Chapter 5, I continue to examine the performance outcomes of dynamic capabilities and
focus — contrary to Chapter 4 — on dynamic capabilities’ contribution to financial firm per-
formance. Again, I examine the direct and indirect performance effects of dynamic capabili-
ties, but provide a more detailed analysis of the influence of environmental dynamism. To do
so, I separately analyze the influence of market and technological turbulence on the perform-

ance effects of dynamic capabilities.
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In Chapter 6, I focus on the organizational antecedents of dynamic capabilities and exam-
ine how certain organizational design characteristics may support or hamper dynamic capa-
bilities. Therefore, I analyze the impact of centralization, routinization, and formalization on

dynamic capabilities and their several dimensions.

Chapter 7 provides an overall conclusion regarding the several studies building this disser-
tation thesis and provides an outlook on potentially promising future research questions re-

garding dynamic capabilities.
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2. DYNAMIC CAPABILITIES: DIMENSIONS, MEASURE-
MENT, AND VALIDATION

2.1. Introduction

The dynamic capabilities framework (Teece et al., 1997) has attracted great attention in man-
agement and organizational research as it has great potential to explain how firms attain and
sustain competitive advantage. A growing body of empirical research evolved around this
complex framework. Dynamic capabilities’ effects on competitive advantage on firm level
(Wu, 2010) or process level (Pavlou & El Sawy, 2006) have been examined. A further study
examined the differing effects of ordinary and dynamic capabilities on relative firm perform-
ance (Drnevich & Kriauciunas, 2011). Others found that the performance effects of dynamic
capabilities are mediated by the firm’s operational capabilities (Protogerou et al., 2011). The
link between operational and dynamic capabilities has been examined (Cepeda & Vera, 2007)
as well as the complementary effects of operational capabilities on joint venture performance

(Song, Droge, Hanvanich & Calantone, 2005).

Further, it has been found that a selection capability between internal and external capabil-
ity sourcing modes influences a firm’s ability to renew their existing capabilities and as a
result to survive (Capron & Mitchell, 2009). Other authors show that dynamic managerial
decisions which relate to building, integrating, and reconfiguring organizational resources
and competences affect the variance of business performance (Adner & Helfat, 2003). Fur-
ther, it has been shown that a history of increased resource deployments in marketing leads to
higher economic firm performance (Kor & Mahoney, 2005) and that willingness to cannibal-
ize, constructive conflict, tolerance for failure, environmental scanning, and resource slack
are antecedents of second-order marketing and R&D competences (Danneels, 2008). Other
studies investigate how human capital and specialized expertise support the development of
dynamic capabilities (McKelvie & Davidsson, 2009) or examine the role of experience and

managerial choice for developing dynamic capabilities (King & Tucci, 2002).

Despite the commendable efforts that have been made in recent years, empirical research
on the dynamic capabilities construct itself is still underdeveloped and there is still confusion
regarding dynamic capabilities’ nature and their effects (Barreto, 2010; Zahra et al., 2006).
As a consequence we observe conflicting research findings, e.g. regarding the performance

effects of dynamic capabilities. While Drnevich and Kriauciunas (2011) report negative di-
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rect effects of dynamic capabilities on firm performance, Protogerou et al. (2011) report that
there is no direct performance effect of dynamic capabilities and that the effects of dynamic

capabilities on firm performance are fully mediated by operational capabilities.

The main issues empirical research on dynamic capabilities (and in consequence theory
development) is suffering from are: (1) most often dynamic capabilities are not explicitly
measured at all. Many empirical studies on the subject claiming to measure dynamic capabili-
ties either measure expected antecedents or expected outcomes as proxies instead of dynamic
capabilities itself, but neglect that the antecedents and the construct itself may only share a
certain intersection of outcomes or that the outcomes might be due to alternative explana-
tions. When dynamic capabilities are operationalized with measures that in fact measure the
development of ordinary capabilities (e.g. Drnevich & Kriauciunas, 2011), which actually is
an outcome of dynamic capabilities and not the construct itself, we risk to draw wrong theo-
retical conclusions. As alternative modes of capability development exist (Winter, 2003), it is
not sure that we indeed observe the effects of dynamic capabilities, when just the outcome is
measured, as the outcome could be due to alternative explanations. Furthermore, if proxies
are applied to measure a construct of interest, it is at least questionable whether the proxy and

the construct produce equal outcomes under any circumstances.

(2) Most often quantitative studies neglect the richness of the construct as outlined in prior
conceptual research (e.g. Barreto, 2010; Helfat et al., 2007; Teece et al., 1997; Teece, 2007)
and concentrate on rather narrow sections of the concept, which constrains the validity of the
results on concept level as the conjoint effects of relevant facets are neglected (Wong et al.
2008). Often dynamic capabilities are conceptualized as individual capabilities that contain a
dynamic character or aim at altering the resource base, like acquisition or alliance capabilities
(Helfat et al., 2007). Such capabilities clearly contain a dynamic character and have the po-
tential to modify or extend the resource base. Acquisition and alliancing are external recon-
figuration modes that build a counterpart for other — internal — modes of capability reconfigu-
ration (Capron & Mitchell, 2009; Lavie, 2006) and the appropriateness to engage in either
internal or external modes of reconfiguration thereby depends on certain internal and external
conditions. Capron and Mitchell (2009) conclude that a selection capability that enables to
choose the appropriate sourcing mode under given circumstances has to be an additional facet
of dynamic capabilities. These findings give a first hint that an individual capability — what-

ever its nature — is unlikely to constitute what Teece et al. (1997) termed dynamic capabili-
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ties, which include to sense the need for reconfiguration and accomplish internal and external

transformation.

Despite the fact that several scholars regularly formulate the need to develop and validate
a comprehensive measurement model of dynamic capabilities that conjointly accounts for
their various distinct but related dimensions (e.g. Barreto, 2010; Easterby-Smith, Lyles &
Peteraf, 2009; Prieto et al., 2009; Wang & Ahmed, 2007), little effort has been made to de-
velop a measure of dynamic capabilities that comprehensively covers the richness of the con-
struct as outlined in prior conceptual research and enables to explicitly differentiate between
the nature of the construct and its various outcomes on organizational level (Zahra et al.,

2006).

The purpose of this study is to develop and validate a multi-dimensional measure of dy-
namic capabilities and thereby contributing to a better understanding of the nature of the con-
struct. Based on a literature review I derive several distinct but related dimensions in which
dynamic capabilities manifest and discuss their content as well as their purpose. Then I exam-
ine the construct validity and show that these distinct dimensions relate to one underlying
overall construct of dynamic capabilities. In a next step, I examine the nomological validity
of the measure by investigating its relations with theoretically expected outcomes. Thereby 1
show that the proposed measure of dynamic capabilities, while clearly discriminating from its
expected outcomes, is positively related to the development of operational capabilities in dif-
ferent capability areas and to the establishment of firm competence in several competence

dimensions.

2.2. Construct Definition of Dynamic Capabilities

2.2.1. The Nature of Dynamic Capabilities

Dynamic capabilities are defined as “...the capacity of an organization to purposefully create,
extend, or modify its resource base” (Helfat et al., 2007, p. 4) and thus represent a dynamic
extension of the resource-based view (Barreto, 2010). Dynamic capabilities thereby operate
on other — operational — capabilities (Collis, 1994; Winter, 2003), which are resources them-
selves, and thus, are part of the resource base (Barney, 1991; Helfat et al., 2007). Thus, dy-
namic capabilities alter the resource base by building, integrating, or reconfiguring opera-

tional capabilities (Helfat & Peteraf, 2003).
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A capability is defined as the ability to perform an activity (Amit & Schoemaker, 1993;
Grant, 1991; Helfat & Peteraf, 2003; Penrose, 1995) in the sense that a firm can carry out a
specific activity purposefully, repeatedly, reliable, and in an at least minimally satisfactory
manner (Helfat et al., 2007; Helfat & Winter, 2011). Operational capabilities are those that
enable an organization to perform the ordinary or regular business activities (Collis, 1994;
Helfat & Winter, 2011; Winter, 2003). This relates to the ability to perform the activities nec-
essary to design, produce, market, and deliver the product, as well as the necessary support-
ing activities (Collis, 1994; Porter, 1985). Accordingly, examples of operational capabilities
are R&D, product development, marketing, organization, management, etc. (Amit &
Schoemaker, 1993; Grant, 1991). Thus, I apply a functional perspective on capabilities, in
which I differentiate between different kinds of capabilities by the function they fulfill. Op-
erational capabilities conjointly ‘produce’ the products and services by which a firm makes
its living. Dynamic capabilities, however, do not directly affect the output of the firm in terms
of its products and services, but indirectly through the impact on operational capabilities
(Helfat & Peteraf, 2003). To clearly distinguish dynamic capabilities from operational capa-
bilities that might also contain a dynamic character, like R&D or product development, it is
important to understand that the latter change the shape of the product or service, while the
former changes the shape of the R&D and/or product development capabilities. Further, dy-
namic capabilities likewise operate on different types of operational capabilities. A better
relative capability in comparison with competition is referred to as competence in this thesis,

in the sense of a distinctive competence (Snow & Hrebiniak, 1980; Teece et al., 1997).

2.2.2. Dimensions of Dynamic Capabilities

Dynamic capabilities are a multidimensional construct of interrelated and complementary
dimensions (Barreto, 2010; Pavlou & El Sawy, 2006; Teece, 2007). To derive dimensions
that may capture the different facets of dynamic capabilities and may simultaneously cover

the overall construct as completely as possible, I reviewed the relevant literature.

Dynamic capabilities include the ability to identify the need for change, to formulate a re-
sponse, and to implement appropriate measures (Helfat et al., 2007). They involve sensing
the need for change, learning about how to respond to opportunities and threats, and accom-
plishing reconfiguration (Teece et al., 1997; Teece, 2007). Sensing may capture the first
facet. Sensing capability comprises a firm’s ability to recognize shifts in the environment that

could impact the firm’s business based on the current capability position (Teece, 2007). Thus,
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sensing relates to the recognition of opportunities and threats and the monitoring of the cur-

rent capability endowment (Barreto, 2010; Schreyogg & Kliesch-Eberl, 2007; Teece, 2007).

The second facet, the formulation of a response, may be based on learning. Teece et al.
(1997) already propose learning as a core element of dynamic capabilities (Teece, 2007, p.
1341). The formulation of a response by shaping opportunities is also a learning function, as
it involves learning about customer needs as well as technologies and/or business models to
address them adequately (Teece, 2007). Learning in this context relates to knowledge crea-
tion, knowledge acquisition, and knowledge sharing (Eisenhardt & Martin, 2000; Verona &
Ravasi, 2003).

The third facet may be captured by reconfiguration. Based on the understanding of the or-
ganization as a certain configuration of capabilities and resources, in this paper any type of
alteration of this configuration is termed reconfiguration. Reconfiguration is the final chain in
a procedural perspective on dynamic capabilities and is widely accepted as a core element of
dynamic capabilities (Barreto, 2010; Eisenhardt & Martin, 2000; Pavlou & El Sawy, 2006;
Teece, 2007). Reconfiguration relates to the internal creation of new capabilities and the inte-

gration of newly created or acquired capabilities (Capron & Mitchell, 2009; Lavie, 2006).

Sensing. Sensing capability comprises a firm’s ability to recognize shifts in the environ-
ment that could impact the firm’s business (Teece, 2007). Organizations constitute sensing
capability by establishing processes to regularly scan their local and distant business envi-
ronment (Danneels, 2008; Pavlou & El Sawy, 2006; Teece, 2007), to interpret the gathered
information, and to filter the relevant parts (Teece, 2007). Sensing capability comprises the
starting point within a procedural perspective on dynamic capabilities, as it is the point where
a possible need or opportunity to change is identified based on changes in the business envi-
ronment. However, the need or opportunity for change is not solely determined by changes in
the external environment. It also depends on the current resource and capability position as
this position determines if there is need to build, extend or modify existing capabilities, and
in which way, or if the organization can cope with the arising challenges based on the current
capability endowment (Capron & Mitchell, 2009; Lavie, 2006). Thus, it is not sufficient to
scan the external environment. Furthermore, organizations also have to monitor the internal

environment (Teece, 2007).

Monitoring is thereby seen as a separate function to continuously check whether and why

the capability configuration has to be adjusted to cope with external challenges (Schreyogg &
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Kliesch-Eberl, 2007). Sensing, thus, relates to both the ability to recognize shifts in the exter-
nal environment that could affect the business model and the ability to identify to what extent
the organization might respond with its current capability endowment, or to what extend the

development of new capabilities is necessary (Barreto, 2010; Teece, 2007).

Learning. An organization’s learning capability is reflected by the ability to create inter-
nal knowledge, to acquire external knowledge, and to assimilate internal and external knowl-
edge through knowledge sharing (Kogut & Zander, 1992; Zahra & George, 2002). Knowl-
edge creation and knowledge acquisition are very important as they build the fundament for
capability creation (Kogut & Zander, 1992). New processes and products mainly result from
new combinations of knowledge (Augier & Teece, 2009). Especially in turbulent environ-
ments, organizations should additionally possess knowledge acquisition capability as the ca-
pability to create knowledge internally may not be sufficient to cope with the challenges aris-

ing from changes in the environment (Lichtenthaler, 2009).

Prior studies regularly highlight the relevance of knowledge acquisition, knowledge crea-
tion, and knowledge transfer as elements of dynamic capabilities (Eisenhardt & Martin, 2000;
Lichtenthaler, 2009; Verona & Ravasi, 2003; Zahra & George, 2002). The notion of learning
that is relevant in the context discussed here is the ability of task specific learning in the sense
of quickly acquiring or creating specific knowledge necessary to seize the identified opportu-
nities (Eisenhardt & Martin, 2000). Such task specific learning undergirds the formulation of

a response that can be implemented by reconfiguring the resource base.

To seize opportunities firms need to make interrelated strategic choices and investment
decisions (Teece, 2007) and make timely as well as market-oriented decisions (Barreto,
2010). In order to make meaningful decisions about how to address opportunities and threats,
it is necessary that firms reach a new state of knowledge in order to understand the alterna-
tives at hand and the interrelatedness of the factors involved. Thus, the abilities to create and
acquire new knowledge and to share it throughout the firm is very likely to be a necessary

precondition for making informed decisions instead of just ‘trying a shot in the dark’.

Reconfiguration. Like sensing and learning, reconfiguration also relates to several facets.
Capabilities can be built internally or can be acquired from external sources. Building capa-
bilities internally relates to the transformation of existing capabilities, i.e. to change the form,
shape, or appearance of capabilities existing within the firm (Carlile, 2004; Teece, 2007).

This includes redeployment or recombination of existing capabilities (Galunic & Rodan,
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1998). Acquiring capabilities refers to purchasing capabilities with or without physical trans-
fer from outside sources, e.g. licensing, purchasing contracts, alliancing, mergers and acquisi-
tions of firms or parts of firms (see Capron, Dussauge & Mitchell, 1998; Capron & Mitchell,
2009; Lavie, 2006).

Capabilities that have been newly created or acquired further have to be integrated into the
existing capability configuration. Integration refers to an inclusion of new capabilities into
the organization, connecting them and linking them with existing resources and capabilities
(see Eisenhardt & Martin, 2000; Iansiti & Clark, 1994; Teece et al., 1997; Teece, 2007). In
the context of dynamic capabilities, organizations must be able to respond to changes in their
business environment by effectively reconfiguring their capabilities. In order to implement an
adequate course of action independent of the nature or the characteristic of the arising chal-
lenge, organizations must be able to engage in all the different activities that come with capa-
bility reconfiguration. Furthermore, they must be able to recognize the appropriate reconfigu-
ration mechanism and must be able to decide in which sourcing mode to engage (Capron &
Mitchell, 2009; Lavie, 2006). Reconfiguration capability, thus, is reflected by the general
ability to create new capabilities and the ability to integrate newly created or acquired capa-

bilities independent of the specific conditions.

To sum up the observation, dynamic capabilities manifest in several distinct but related
capabilities that conjointly enable the firm to identify the need for change, to formulate a re-
sponse, and to implement appropriate measures. Here I derive seven distinct capabilities in
which dynamic capabilities manifest: opportunity recognition, capability monitoring, knowl-
edge creation, knowledge acquisition, knowledge sharing, capability creation, and capability
integration. Figure 2.1 depicts a simplified, exemplary procedural model showing external
triggers for change, dynamic capabilities and their components, as well as the outcomes of
dynamic capabilities. The model is applied to gain a general impression regarding the interre-
latedness among the dimensions of dynamic capabilities; thereby no claims to completeness

are raised regarding the interdependencies among the dimensions.
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FIGURE 2.1: Exemplary Process Model of Dynamic Capabilities, their External Triggers, and Consequences
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As a starting point, (1) it is necessary that firms are able to recognize whether new con-
sumer needs, new technologies, or new competitors (or a combination of the aforementioned)
might pose a threat to the existing business model or whether such changes might provide
opportunities to enhance the firm’s value creation. Google, for example, recognized that
Facebook poses a significant threat to the current business model due to Facebook’s advan-
tages to personalize advertising. After such a potential threat has been recognized, it is further
necessary to assess (2) whether the firm can cope with the challenge based on the existing
capability configuration. For Google this was related to the question, whether they can com-
pete with Facebook based on their current capability and resource endowment. As a next step,
(3) a potential response has to be formulated. This requires gaining new knowledge in order
to make a decision how the new challenge should be addressed. It involves learning about the
strength and weaknesses of the new competitor, to learn about the technology that is applied
and how a competing business model addresses certain consumer needs. It involves under-
standing whether alternative solutions exist (e.g. technologies or business models) and which
potential advantages or disadvantages exist between such alternatives. It further involves un-
derstanding which capabilities or resources are necessary to successfully implement the one
or the other alternative. Such new knowledge can be created internally or can be acquired
from external sources or both. As regularly different knowledge domains are affected (e.g.
market related, technological, etc.), and knowledge is acquired at different interfaces with the
environment, or created by different sub-groups within the firm, (4) such new knowledge has
to be effectively shared across the firm. For Google this could have meant to learn whether
there are other options to compete with Facebook or whether Google should launch its own
social network. Further, Google had to understand what capabilities are necessary to build a
social network and use it effectively to sell personalized advertising. This also involves learn-
ing how members use a social network and how they can best be addressed with advertising.
The next step (5) involves creating new capabilities which are needed to implement the re-
sponse. This can relate to building completely new capabilities or modifying existing capa-
bilities or recombining existing capabilities in a novel way. For Google this may relate to new
customer-related capabilities. While Google still aims at selling personalized advertising the
resources and the business model might change. It may for example require different con-
sumer-related capabilities to convince people to use a certain internet search engine than join-
ing a certain social network. Further, the technological capabilities which are required to ef-
fectively run an internet search engine or a social network may differ significantly. This urges

Google to create the necessary capabilities. In a next step (6) such newly created capabilities,
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e.g. novel consumer-related capabilities have to be aligned with other resources and capabili-
ties in order to build an effective capability configuration. Google has to make sure that their
technological capabilities and their marketing capabilities, for example, address the same
value proposition. As a final step in such a procedural perspective (7) a firm must check
whether the reconfiguration effort reached the desired state and whether the novel capability
configuration is sufficient to address the challenges that have been identified in the begin-
ning. Thus, the dimensions of dynamic capabilities conjointly enable (8) to develop new ca-
pabilities in different capability domains and thus alter the capability endowment relative to
competition. Such novel capabilities can now be used (9) to develop and introduce new prod-
ucts and/or services which may indirectly affect firm performance. In the case of Google, we
could observe the launch of Google+ recently. Thus, with the launch of an own social net-
work Google attempts to react to the challenge posed by the rise of Facebook and other social
networks. Alternatively, existing products/services can be produced or marketed more effec-

tively or more efficiently which may directly affect firm performance.

This procedural perspective based on a specific example reveals the interplay of the seven
dimensions of dynamic capabilities in coping with external challenges exemplarily. This ex-
ample that shows how the several dimensions may be involved and build on each other when
firms recognize and react to external challenges underscores the rationale to derive these
seven dimensions as relevant facets of dynamic capabilities. Apart from this procedural per-
spective on a specific external event, the seven dimensions of dynamic capabilities coexist at
all times and conjointly enable the firm to react to different external challenges arising from

environmental changes over time.

2.2.3. Measurement Model Specification

When examining multi-dimensional constructs like dynamic capabilities the relations be-
tween the construct and its dimensions have to be specified (Edwards, 2001; Law, Wong &
Mobley, 1998; Law & Wong, 1999). A multidimensional construct, thereby, is a construct
that refers to several distinct but related dimensions which are treated as a single theoretical
concept (Edwards, 2001; Law et al., 1998). The most basic decision regarding the specifica-
tion of a multidimensional construct as a superordinate or aggregate construct relates to the
direction of the relationship between the construct and its dimensions (Edwards, 2001; Law
& Wong, 1999). When causality flows from the dimensions to the construct in the sense that

the dimensions combine to ‘produce’ the construct, this is referred to as aggregate construct,
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while a construct is termed superordinate, when the causality flows from the construct to the
dimensions, in the sense that the dimensions are manifestations of the underlying latent con-
struct (Edwards, 2001). Thus, in the case of a superordinate construct the dimensions are

‘outcomes’ of the construct and not ‘input factors’ as in the aggregate view.

To model dynamic capabilities as an aggregate multidimensional construct would require
to operationalize the dimensions as the constituent parts that combine to compose the con-
struct, or in other words the ‘input factors’ that build the construct (Edwards, 2001; Edwards
& Bagozzi, 2000). A literature review on dynamic capabilities reveals various constituent
parts or ‘input factors’ which are proposed to combine to build the construct dynamic capa-

bilities in the sense of an aggregate multidimensional construct.

Regarding the constituent parts that build dynamic capabilities several propositions have
been outlined in the literature. Some authors refer to certain processes as constituent parts of
dynamic capabilities. Pavlou and El Sawy (2006) state that dynamic capabilities consist of
distinctive processes, namely processes for sensing, learning, reconfiguration, coordination,
and integration. Eisenhardt and Martin (2000, p. 1106), for example, state that °...dynamic
capabilities consist of specific strategic and organizational processes...” (e.g. strategic deci-
sion making). Danneels (2008) also identifies certain processes (e.g. environmental scanning)
as constituent parts of dynamic capabilities. Prieto et al. (2009) indicate distinctive individ-
ual, social, and collaborative processes associated with e.g. knowledge generation as con-
stituent parts of dynamic capabilities. Another group of authors refer to certain distinctive
routines as constituent parts of dynamic capabilities. Helfat and Peteraf (2003, p. 1003) state
that dynamic capabilities °...consist of multiple routines for individual tasks and for task co-
ordination.” Other authors also point to certain routines as constituent parts of dynamic capa-
bilities, especially to certain distinctive learning mechanisms (Zahra et al., 2006; Zollo &

Winter, 2002).

Further, Danneels (2008) points to cultural aspects such as willingness to cannibalize, con-
structive conflict, and tolerance for failure as constituent parts of dynamic capabilities. Bar-
reto (2010) defines cognitive aspects like propensities to sense opportunities and threats, to
make timely decisions, to make market-oriented decisions, and to change the firm’s resource
base as constituent parts that form dynamic capabilities. Prieto et al. (2009) further define
contextual antecedents like autonomy, trust, and management practices as additional ‘input
factors’. Augier and Teece (2009) point to the importance of managers who develop decision-

making skills and organizational processes to sense and seize opportunities and their role in
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selecting/developing routines, making investment choices, and orchestrating assets. Finally,
Teece (2007, p. 1319) points to ‘...distinct skills, processes, procedures, organizational struc-
tures, decision rules, and disciplines...’ that undergird dynamic capabilities. Further, he indi-
cates analytical systems, leadership skills, cognitive and creative skills, governance and man-

agement practices as constituent parts of dynamic capabilities (Teece, 2007).

It is important to note, that these various facets that combine to build dynamic capabilities
outlined above do not constitute abilities or capabilities themselves. These facets are activi-
ties or propensities that in combination may enable the organization to identify the need for
change, to create and share new knowledge, and to reconfigure the capability configuration.
These facets rather refer to the execution of activities and do not necessarily include success-
ful performance of an activity in terms of reaching a specific objective. There is a small but
important difference between just doing something and accomplishing a task successfully. To
give an example, there is a difference between conducting activities that should enable learn-
ing, such as regular cross-departmental meetings, and the ability to quickly learn new things.
However, the engagement in such activities is certainly an enabling factor for successfully

accomplishing the respective tasks.

Thus, the combination of the ‘input factors’ of dynamic capabilities cause the seven di-
mensions of dynamic capabilities as derived in Chapter 2.2.2., which represent the capabili-
ties of opportunity recognition, capability monitoring, knowledge acquisition, knowledge
sharing, knowledge creation, capability creation, and capability integration. In other words,
the combination of the ‘input factors’ enable organizations to perform the respective activities
successfully, which is the manifestation of the underlying capability. To give a simplified
example regarding the causal chain, one may consider scanning activities, which are con-
ducted in a certain frequency, in a certain range, and in a certain depth. A variation in these
attributes, meaning varying scanning frequency, scanning range, and/or scanning depth, may
cause variation in the ability to recognize opportunities and threats arising from the environ-
ment. When this example is expanded to all constituent parts outlined above, this means that
a variation in the ‘input factors’ cause a variation in an organization’s dynamic capabilities,
which would as a consequence cause a variation in the firms ability to recognize opportuni-
ties and threats, the ability to monitor the capability endowment, the abilities to create, ac-

quire, and share knowledge, as well as the abilities to create and integrate capabilities.

According to Edwards (2001) the defining characteristic of a superordinate construct is the

direction of the relationship that flows from the construct to its dimensions. This implies that
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variation in the construct causes variation in its dimensions (Coltman, Devinney, Midgley &
Venaik, 2008; Jarvis, MacKenzie & Podsakoff, 2003). In the case outlined above, variation in
the constituent parts or ‘input factors’ causes variation in dynamic capabilities, which in turn

causes variation in its manifestations, the successful performance of the respective activities.

In this thesis I focus on the ‘output side’ of dynamic capabilities and operationalize dy-
namic capabilities as a superordinate multidimensional construct. Thus, the operationalization
applied here represents a general construct that is manifested by its dimensions (Edwards,
2001). Analogous to reflective measures the seven dimensions serve as manifestations of the
latent construct, with the exception that they are latent constructs themselves (Edwards, 2001;

Edwards & Bagozzi, 2000).

2.3. Construct Validity

2.3.1. Convergent and Discriminant Validity

A critical aspect of construct validity is discriminant and convergent validity (Campbell &
Fiske, 1959). Discriminant validity relates to the degree to which measures of different con-
structs are distinct, while convergent validity relates to the degree to which multiple measures
of the same construct are in agreement (Bagozzi, Yi & Phillips, 1991). Although within a
multidimensional construct dimensions are naturally related (Edwards, 2001), discriminant
validity requires that the dimensions reflect distinct components. Convergent validity requires
that, although reflecting distinct components, each dimension is related to an overall con-
struct. Regarding the several facets of dynamic capabilities, discussed above, discriminant
validity requires that the seven dimensions opportunity recognition, capability monitoring,
knowledge acquisition, knowledge creation, knowledge sharing, capability creation, and ca-
pability integration not only theoretically but also statistically discriminate. Although being
different constructs, convergent validity requires that the seven dimensions relate to one un-

derlying overall construct.

Further, the discussed dimensionality of dynamic capabilities would require that opportu-
nity recognition and capability monitoring converge on one underlying dimension — sensing
capability. Knowledge creation, knowledge acquisition, and knowledge sharing should also
converge on one underlying dimension — learning capability. Finally, capability creation and
capability integration should both converge on one underlying dimension — reconfiguration

capability. Further, these three second-order dimensions — sensing, learning, and reconfigura-
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tion should discriminate from each other while simultaneously converge on one underlying

third-order dimension — dynamic capabilities. Thus:

Hypothesis 1a: Opportunity recognition, capability monitoring, knowledge acquisition,
knowledge creation, knowledge sharing, capability creation, and capability integration

are seven distinct first-order dimensions of dynamic capabilities.

Hypothesis 1b: Opportunity recognition, capability monitoring, knowledge acquisition,
knowledge creation, knowledge sharing, capability creation, and capability integration

relate to an overall construct of dynamic capabilities.

Hypothesis 1c¢: Opportunity recognition, capability monitoring, knowledge acquisition,
knowledge creation, knowledge sharing, capability creation, and capability integration
will converge on three distinct second-order factors — sensing, learning, and reconfigu-

ration.

Hypothesis 1d: Sensing, learning, and reconfiguration relate to an overall construct of

dynamic capabilities.

2.3.2. Nomological Validity

Another critical aspect of construct validity is nomological validity. Nomological validity
refers to the degree to which the focal measure relates to other theoretically connected con-
structs in the way it is expected to (Hair, Black, Babin & Anderson, 2010; Peter, 1981).
Therefore, key relationships of the underlying framework have to be investigated (Hair et al.,
2010) and the congruence of the theoretical relationship and the empirical relationship of the
constructs under study has to be ascertained (Peter, 1981). The analysis of nomological valid-
ity can thereby include the investigation of relations between the focal construct and theoreti-
cally expected antecedents or theoretically expected consequences (Spreitzer, 1995). Here I
want to focus on consequences of dynamic capabilities within a nomological network in or-
der to investigate nomological validity. Two theoretically proposed consequences of dynamic
capabilities are that they drive the development of ordinary capabilities as they build, inte-
grate, and reconfigure ordinary capabilities (Helfat & Peteraf, 2003), and further, that dy-
namic capabilities help to establish firm competence (Teece et al., 1997), meaning that they

create ordinary capabilities of superior quality.
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A central argument underpinning the dynamic capabilities framework is that firms now
and then have to renew their capability endowment to stay competitive (Eisenhardt & Martin,
2000; Teece et al., 1997). Therefore, existing capabilities have to be improved or new capa-
bilities have to be created. Although dynamic capabilities and capability development are
often used synonymously, they represent different constructs. Capability building does not
necessarily require dynamic capabilities (Helfat & Peteraf, 2003). As alternative explanations
for the occurrence of new capabilities and resources might be ‘ad hoc’ (Winter, 2003), acci-
dent or luck (Helfat et al., 2007), or experimentation, dynamic capabilities are one possible
driver of capability development beneath others. While dynamic capabilities are often re-
ferred to as a capacity or potential to create new capabilities (Helfat et al., 2007), the effec-
tive activity of improving existing and creating new resources and capabilities is an expected
outcome of applying dynamic capabilities, and thus a different construct that should clearly

discriminate from dynamic capabilities.

Dynamic capabilities are proposed to enable capability development through the recogni-
tion of the need for change, through the acquisition and integration of required knowledge,
and through enabling reconfiguration. As one important element of dynamic capabilities,
Collis (1994) and Winter (2003) state that they govern the rate of change of operational capa-
bilities. Based on this argument, dynamic capabilities are the driving force behind the devel-
opment of new operational capabilities. Dynamic capabilities thus become effective by creat-
ing new operational capabilities. Dynamic capabilities enable firms to recognize opportuni-
ties and threats arising from shifts in the environment as well as the need for action based on
the internal capability position. Further, dynamic capabilities enable firms to integrate inter-
nal and external knowledge as well as to create and integrate new capabilities. Dynamic ca-
pabilities thereby help to extend, modify or build operational capabilities (Eisenhardt & Mar-
tin, 2000; Winter, 2003). Thereby, dynamic capabilities likewise drive the development of
different types of operational capabilities, such as marketing capabilities, technological capa-

bilities, and organizational/managerial capabilities.

Hypothesis 2: Dynamic capabilities are positively related to the development of opera-

tional capabilities.

Dynamic capabilities help to cope with external challenges regarding the firm’s resource
and capability configuration (Eisenhardt & Martin, 2000; Teece, 2007). As dynamic capabili-

ties help to extend, modify or build functional capabilities and resource configurations
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(Eisenhardt & Martin, 2000; Winter, 2003), dynamic capabilities strengthen the relative qual-
ity of the capability configuration (Danneels, 2008; Pavlou & El Sawy, 2006). As they enable
a firm to integrate and build capabilities, dynamic capabilities are capable of strengthening
the firm’s competence in the respective functional areas (Capron & Mitchell, 2009; Lavie,
2006). Capron and Mitchell (2009), for example, show that firms with a higher ability to
manage reconfiguration were more effective in creating capabilities. Accordingly, dynamic
capabilities are expected to have a positive effect on the relative quality of the capability en-

dowment.

Hypothesis 3: Dynamic capabilities are positively related to firm competence (relative

strength in operational capabilities).

2.4. Methods

2.4.1. Sample and Data Collection

The focus of this empirical study was set on the business unit level of large companies from
various industries operating in Germany. Prior to the survey I conducted six interviews with
managers from different industries to (1) analyze if the theoretical concepts reflect actual
managerial challenges, (2) ensure the industry-independent relevance of the concept and the
captured capability configuration, (3) ensure that the phrasing of the items and the meaning
of the concepts are equally understood independently of industry focus, (4) confirm the busi-
ness unit level as reasonable level of analysis within the organization and to identify persons
in terms of their professional position who are most likely to provide valid answers to the
questions provided, (5) to validate if respondents are able to asses their capabilities in com-

parison with their main competitor.

As capabilities, and especially dynamic capabilities, are firm-level constructs, I expected
the business unit level to be the appropriate level to study dynamic capabilities in large com-
panies. In large companies business units have budgeting, investment, and profit and loss
responsibility and often constitute separate legal entities, and therefore act as independent
firms. The interviews supported the assumption that the business unit is a reasonable level of
analysis, as most of the activities relating to dynamic capabilities are performed at the busi-
ness unit level and not at the corporate level. A further rationale to study dynamic capabilities
on the level of business units arises from their theoretical linkage to competitive advantage

and superior performance. As performance differential between companies are for the most
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part attributable to the business unit level (McGahan & Porter, 1997; McGahan & Porter,
2002; Misangyi et al., 2006; Rumelt, 1991), their potential sources, i.e. dynamic capabilities,

should also be examined on business unit level (Rouse & Daellenbach, 1999).

As noted earlier, often dynamic capabilities are automatically linked to rather dynamic en-
vironments and often dynamic capabilities’ effects are examined in settings (countries or in-
dustries), which are rather dynamic. This bears the risk of drawing conclusions based on a
sample that only reflect high environmental dynamism, and thus would inhibit a generaliza-
bility of the results. In order to generate a cross-industry sample that varies regarding the dy-
namism of the environment, [ analyzed the environmental settings with objective measures. |
examined the environmental dynamism of different industries with archival data reflecting
the volatility of financial returns, which is seen as a proxy for environmental dynamism
(Snyder & Glueck, 1982). Based on this analysis I clustered the industries into three groups,
which comprise high, moderate, and low levels of environmental dynamism respectively. To
reach a representative sample, [ approached the largest companies based on revenue and em-
ployees of the selected industries. For consideration, companies had to exceed revenues of
US-Dollar 100 million and 200 employees. The companies in the final sample report reve-
nues of US-Dollar 3.4 billion on average. The average size of the surveyed business units is
2,500 employees and the average age of the surveyed business units is 27 years. The final
industry distribution is: telecommunication (8.3%), automobile (13.6%), computer/IT (9.4%),
banking/insurance  (8.7%), power production and distribution (8.3%), chemi-
cals/pharmaceuticals (11.7%), machinery (11.7%), transport and services (8.3%), consumer

goods (11.7%), and others (8.3%).

Within the field phase of three months the questionnaire was sent to 626 firms. To boost
response rate, reminder e-mails were sent. Until the end of the field phase 265 business units
from 179 companies returned completed questionnaires. In case when more than one ques-
tionnaire per company was returned, I additionally checked for potential overlap. 46% of the
respondents had a commercial function, such as Head of Marketing & Communications, Di-
rector of Sales, or Director Business Development, 45% had a general function, such as CEO,
COO, or Head of Business Unit, and 9% had other functions, such as Director R&D or Head
of Production. At the time of the survey, the respondents had an average professional experi-
ence of 13 years and held their current positions for four years on average. I validated re-

spondent’s self reported position and business unit affiliation with archival data and found
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100 percent agreement and thus believe the self-reported data to be reliable and valid

(Batjargal, 2010).

2.4.2. Measures

Wherever possible, I relied on existing measures that have been validated in prior studies.
However, appropriate scales for several of the constructs analyzed in this study were not
readily available. In order to develop appropriate scales, I reviewed relevant literature to
identify several items that relate to the domain of the construct in question. Then I adopted
suitable items from prior empirical studies, adapted items so that they fit the facets examined
here, or created new items based on conceptual studies. The resulting questionnaire was first
discussed with academics and then validated in six interviews with managers from different
industries. All items except industry affiliation were measured on Likert-scales. The industry
controls are dummy-coded. The items with their respective scale ratings and anchor points

are presented in Table 2.1.

Dynamic capabilities. 1 applied seven scales to capture the sub-dimensions of dynamic
capabilities. All items captured the extent to which the business units were able to success-
fully perform the respective activities during the last three years. Thus, the items capture the
ability to perform the respective activity. To capture sensing, I applied two scales. The first
scale captures recognition (a = 0.86) of opportunities and threats from the external environ-
ment, and the second scale captures monitoring (a. = 0.87) of the internal capability configu-
ration. The scale of recognition consists of four items and was adopted from prior research
(Danneels, 2008; Jansen, Van Den Bosch & Volberda, 2005; Jaworski & Kohli, 1993;
Lichtenthaler, 2009). As there was no scale available to measure capability monitoring, I de-
veloped a set of items based on Schreydgg and Kliesch-Eberl’s (2007) conceptual study. Fi-
nally, capability monitoring was measured with four items that capture activities relating to
the internal fit of operational capabilities, the necessity of external-driven change, and the

monitoring of change processes as well as the results of changes in functional capabilities.

Learning was captured with three scales. To measure knowledge acquisition (o = 0.81), I
used a scale consisting of three items adopted from prior studies (Jansen et al., 2005;
Jaworski & Kohli, 1993; Lichtenthaler, 2009) that measure the firm’s ability to acquire
knowledge from sources outside the firm. Knowledge sharing (o = 0.77) was measured with
three items, adopted from prior work of Jaworski and Kohli (1993) and Tippins and Sohi
(2003), that capture the ability to share knowledge between and among employees, depart-
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ments, and between hierarchical levels within the business unit. For measuring knowledge
creation (a = 0.88), the ability of business unit’s employees to learn from internal sources and
produce novel ideas internally, I adapted items applied by Flatten, Brettel, Engelen and Greve
(2009), Pavlou and Sawy (2006), and Prieto, Revilla and Rodriguez-Prado (2009). The ap-

plied scale consists of four items.

Reconfiguration is measured with two scales. To measure capability creation (a = 0.90), I
created a four-item scale adapted from prior research (Lichtenthaler, 2009; Pavlou & El
Sawy, 2006; Prieto et al., 2009) that covers the different facets of the internal development of
new capabilities. To measure capability integration (o = 0.87), I applied a three-item scale
indicating how good firms are at integrating new capabilities into their existing capability
configuration. Two items were adopted from prior studies (Pavlou & El Sawy, 2006; Prieto et

al., 2009) and the third one was newly developed.

Operational Capability Development. Based on prior research (Danneels, 2008; Spanos &
Lioukas, 2001), I created items to measure the development of operational capabilities. The
development of marketing capabilities was measured with three items (o = 0.77), the devel-
opment of technological capabilities (o = 0.84) and organizational capabilities (o0 = 0.88)
were both captured with four items. The items captured to what extent the respective business
unit actually developed new or improved existing operational capabilities in the different ca-

pability areas during the last three years.

Firm competence. To measure firm competence, I relied on the common approach where
respondents rate the strength of their respective capabilities against their main competitors
(e.g. Capron & Mitchell, 2009; Danneels, 2008; Spanos & Lioukas, 2001; Vorhies &
Morgan, 2005). Based on prior research (Danneels, 2008; Spanos & Lioukas, 2001; Vorhies
& Morgan, 2005), I developed new scales to capture firm competence. Marketing compe-
tence (o = 0.75) was measured with three items reflecting different facets of marketing capa-
bility. To measure the facets of R&D/technological competence (a = 0.80), I developed three
items measuring effectiveness of production operations, applying adequate technologies, as-
sessing the feasibility of new technologies, and effective engineering. Manage-
rial/organizational competence (o = 0.85) is captured with four items reflecting the ability of
decision making, of workflow integration, of setting up organizational design, and of setting
up efficient processes. All items captured the actual position relative to competition at the

time the survey was conducted.
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Control variables. 1 controlled for corporate support to isolate the effects on business unit-
level. Further, I controlled for firm size. Size enables economies of scale and larger organiza-
tions have a larger knowledge base (Lichtenthaler, 2009). However, larger firms also tend to
be less flexible and adaptive, and therefore have difficulties in renewing their capability en-
dowment (Danneels, 2008). Size was captured with the logarithm of the number of employ-
ees. Slack resources are expected to influence capability development (Danneels, 2008).
Stronger funds provide better research opportunities and enable quick reaction via mergers
and acquisitions, for example. Slack human resources allow drawing employees from day-to-
day-business and engaging in capability development activities (Danneels, 2008). Further,
slack human resources may influence firm competence due to higher personnel capacities.
However, slack also comes at a cost and may thus negatively influence capability develop-
ment or firm competence. | measured slack resources (o = 0.72) via three items adopted from
Danneels’ (2008) scale. I controlled for Firm Age as [ wanted to isolate the effects of newly
acquired and created knowledge from prior knowledge and experience, which are drivers for
dynamic capability development (Zollo & Winter, 2002) or opportunity recognition (Shane,
2000). On the other hand, prior experience might have the effect of blinders that lead to path-
dependency (Danneels, 2008). For a sub-sample of business units I validated the self-reported
measures for size with data from annual reports and found them to correlate with 0.999

(p<0.001; N=30), indicating the reliability and validity of the measures.

TABLE 2.1: Variables and Operationalization

Recognition (a =.86) (7, “strongly agree”, and 1, “strongly disagree”)

We are slow to detect fundamental shifts in our industry (e.g. competition, technology, regu-
lation).

We periodically review the likely effect of changes in our business environment (e.g. regula-
tion) on customers.

We quickly understand new opportunities to serve our clients.

We are very good in observing and anticipating technological trends.

Monitoring (a =.87) (7, “strongly agree”, and 1, “strongly disagree”)

We regularly check the quality of our functional capabilities in comparison with competition.

We regularly check the quality of our functional capabilities in comparison with companies
in different industries.

We pay a great attention on monitoring the change of functional capabilities.
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After changing existing capabilities or integrating new capabilities, we pay a great attention
on monitoring the efficiency of new processes.

Knowledge Acquisition (o =.81) (7, “strongly agree”, and 1, “strongly disagree”)

We frequently acquire knowledge about technologies and market trends from external
sources.

We are able to identify and acquire external knowledge (e.g. market, technology) very
quickly.

Employees of our unit regularly visit other branches to learn about new technologies, trends,
or business models.

Knowledge Sharing (a =.77) (7, “strongly agree”, and 1, “strongly disagree”)

Existing knowledge (e.g. market or technology) is readily available to each department
within our business unit.

Our business unit periodically circulates codified knowledge in form of documents (e.g., re-
ports, newsletters) to update other departments.

When something important happens (market or technological development), the whole busi-
ness unit knows about it in a short period.

Knowledge Creation (a =.88) (7, “strongly agree”, and 1, “strongly disagree”)

Our employees have the capabilities to produce many novel and useful ideas

Within this business unit, we have the capabilities successfully to learn new things.

We have the capabilities to effectively develop new knowledge or insights that have the po-
tential to influence product development.

When solving problems, we can rely on good cross-departmental support.

Capability Creation (a =.90) (7, “strongly agree”, and 1, “strongly disagree”)

We are effective in transforming existing knowledge into new resources (e.g. new organiza-

tion structure, new technical equipment).

Our employees introduce perceptible changes that lie outside the existing features of existing
capabilities.

Our employees are able to identify valuable capability elements, connect, and combine them
in new ways.

We can effectively recombine existing capabilities into ‘novel’ combinations

Capability Integration (a =.87) (7, “strongly agree”, and 1, “strongly disagree”)

Employees integrate new and existing ways of doing things without stifling their efficiency.
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We can effectively integrate new externally sourced capabilities and combine them with ex-
isting capabilities into ‘novel’ combinations.

We can successfully integrate the new knowledge acquired with our existing knowledge.

Marketing Capability Development (o =.77) (During the last three years, we built/improved

our capabilities to...) (7, “to a great extent”, and 1, “not at all”)

...price products/services appropriately.
...manage our sales force.
...effectively segment and target markets.

Technological Capability Development (o = .84) (During the last three years, we

built/improved our capabilities to...) (7, “to a great extent”, and 1, “not at all”)

...run new kinds of production operations or facilities.

...use our engineering skills and resources in new technical areas.

...improve the efficiency and effectiveness of production department.

...master new technological equipment.

Organizational Capability Development (a =.88) (During the last three years, we

built/improved our capabilities to...) (7, “to a great extent”, and 1, “not at all”)

...improve effective coordination of activities among departments.

...set up incentives systems.

...adequately allocate decision rights.

...organize the division of labor.

Marketing Competence (a =.75) (Relative to our best competitor, our business unit per-

forms today with regard to...) (+3, “much better”, and -3, “much worse”)

...setting up new distribution channels.

...communication towards our customers.

...managing our sales force.

Technological Competence (o =.80) (Relative to our best competitor, our business unit per-

forms today with regard to...) (+3, “much better”, and -3, “much worse”)

...effectiveness and efficiency of production facilities and operations.

...applying adequate technology to produce our products and services.

...assessing the feasibility of new technologies.

Organizational Competence (a =.85) (Relative to our best competitor, our business unit

performs today with regard to...) (+3, “much better”, and -3, “much worse”)
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...quickly deciding on important issues.
...integrating workflows from several departments.
...effective organizational design.

...terms of process duration.

Slack Resources (a. =.72) ) (7, “strongly agree”, and 1, “strongly disagree”)

My business unit has a reasonable amount of resources in reserve.
We have ample discretionary financial resources.
We can always find the ‘manpower’ to work on special projects.

Corporate Support (1, “never”, 2, “rarely”, 3, “sometimes”, and 4, “often”)

How often has your business unit used the support of specialized, internal departments, e.g.
staff divisions or corporate center, for projects regarding strategic renewal or corporate de-

velopment during the last three years?

2.4.3. Analytical Procedure

The objective of the analyses is to examine the construct validity of the proposed multi-
dimensional measure of dynamic capabilities, including the hypotheses regarding the no-
mological validity, which refer to theoretically expected consequences of dynamic capabili-
ties. To assess construct validity, I analyzed the correlation matrix of the items (Campbell &
Fiske, 1959; Fornell & Larcker, 1981), and applied exploratory factor analysis (Segars &
Grover, 1993) and confirmatory factor analysis (Bagozzi et al., 1991; Fornell & Larcker,
1981; Hair et al., 2010). The rationale behind this multi-method approach is to examine and
ascertain the congruence between the results of the different methods. Additionally to Cron-
bach’s alphas construct reliability (CR) is estimated for each measure based on confirmatory
factor analysis to assess the internal consistency and thus reliability of the measures (Hair et

al., 2010).

To examine convergent and discriminant validity of the seven first-order factors of dy-
namic capabilities (hypothesis 1a) I applied correlation analysis, exploratory factor analysis,
and second-order confirmatory factor analysis. To examine hypothesis 1b, stating that the
seven first-order factors of dynamic capabilities converge on one underlying second-order
factor of dynamic capabilities, I applied second-order confirmatory factor analysis. Thereby, 1
operationalized dynamic capabilities as a superordinate construct (Edwards, 2001). To apply
a superordinate model is appropriate as the sub-dimensions are manifestation of the underly-

ing dynamic capabilities (Edwards, 2001). For all sub-dimensions of dynamic capabilities
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being the first-order factors in the model, I used a reflective measurement model as all under-
lying items comprise the performance of a certain activity. This operationalization is further
appropriate as it enables to account not only for the direct effects of the underlying dimen-
sions, but also for complementary and compensatory effects among the dimensions
(Tanriverdi & Venkatraman, 2005). To validate this superordinate model specification, I cal-
culated the competing aggregate second-order version of the measurement model (Edwards,
2001). In order to examine if common method variance is an alternative explanation for the
emergence of one single underlying factor I also tested a uni-dimensional measurement
model of dynamic capabilities. Hypotheses 1c and 1d were tested applying third-order con-

firmatory factor analysis.

I assessed nomological validity (hypotheses 2 and 3) by applying structural equation mod-
eling. Before assessing the relation between the dynamic capabilities measure and the ex-
pected consequences, I examined discriminant validity between these constructs applying the
same methods outlined above. To account for convergent validity and discriminant validity
within the confirmatory factor analysis and structural modeling, each item was allowed to
load only on the factor for which it was the intended indicator and error terms were not al-
lowed to correlate (Byrne, 2001; Mathieu & Farr, 1991). For confirmatory factor analysis and
structural equation modeling, AMOS 19 with maximum-likelihood estimation was used. The
data distribution shows skewness below 2 and a kurtosis below 7, and thus maximum-
likelihood estimation is expected to provide reliable estimates (Curran, West, and Finch,

1996).

To evaluate model fit, I applied Xz/df, TLI, CFI, RMSEA, and SRMR (Byrne, 2001;
Cheung & Rensvold, 2002; Hair et al., 2010; Hu & Bentler, 1999; Marsh, Hau & Wen, 2004)
with the usual cut-off values. For y*/df, values between 1.0 and 2.0 indicate a good fit and
values between 2.0 and 3.0 indicate an acceptable fit (Schermelleh-Engel, Moosbrugger &
Miiller, 2003). For the TLI and the CFI, values above .90 traditionally are seen as good fit
(Byrne, 2001; Cheung & Rensvold, 2002). An RMSEA below .05 also indicates a good
model fit. The value for the SRMR should be less than .08. Hu and Bentler (1999) recom-
mended a cut-off value for the TLI and CFI of .95, which has been criticized as being too
rigid by Marsh et al. (2004). Byrne (2001) also states that the requirement for a cut-off value
for the TLI and CFI above .95 is only reasonable with large sample size. In the context of
management research, where senior managers are surveyed, the sample size of n=265 can be

considered as large, however, in statistical terms large sample size is considered as being
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above 1,000. For model comparisons, additionally AIC, BIC, and BCC are recommended,
with lower values indicating the favorable model (Byrne, 2001; Schermelleh-Engel et al.,

2003).

To validate the measurement and examine external validity, I used data from second in-
formants and archival data for different sub-samples and examined the congruence with the
self-reported data obtained from the first set of key informants. This also assures that the re-
sults are not inflated by single source bias. To validate the measures of dynamic capabilities
and operational capability development, I first applied a sub-sample of second informants and
examined the congruence between the two groups of key informants. To validate the meas-
ures of dynamic capabilities and operational capability development with archival data, |
used R&D expenses and SG&A (selling, general, and administrative expenses) expenses,
both in relation to sales value. As the use of capabilities is proposed to increase revenues
and/or reduce costs (Barua, Konana, Whinston & Yin, 2004; Drnevich & Kriauciunas, 2011;
Wang & Ang, 2004), the development of new capabilities or the improvement of existing
capabilities is expected to lead to a smaller ratio of the respective expenses divided by sales.
Thus, for operational capability development it can be expected that a higher amount of mar-
keting and organizational capability development relates to a smaller ratio of SG&A expenses
divided by sales and a higher amount of technological capability development relates to a
smaller ratio of R&D expenses divided by sales. As dynamic capabilities are the drivers be-
hind the development of operational capabilities it can be expected that they, albeit to a lesser
extent, lead to a smaller ratio of both SG&A and R&D expenses divided by sales. For the
validation of the measure for firm competence, I applied archival performance data. Prior
research suggests that a higher use of ordinary capabilities (Drnevich & Kriauciunas, 2011)
or a higher relative quality of ordinary capabilities (Spanos & Lioukas, 2001) is positively
related to relative firm performance. Thus, for validation, I examined the relation of the
measure for firm competence (which is the relative quality of operational capabilities) with
relative measures of revenues and operating profits, obtained from the annual reports of the

respective business units.

To assess the reliability and validity of the structural model, as a further statistical remedy
to detect potential common method variance and common method bias, I applied the ULMC
(Unmeasured Latent Method Construct)-technique, which accounts for all systematic vari-
ance within the data that is not accounted for by explicitly modeled relations (Podsakoff,

MacKenzie, Lee & Podsakoff, 2003; Richardson, Simmering & Sturman, 2009). To further
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assess the validity of the results, I applied random sub-sampling validation and examined if
the results are robust across different sub-populations (Hair et al., 2010). Therefore, I con-
ducted a group comparison with a random sample split and tested for the invariance of the
model between the two randomly selected groups. To account for inter-method reliability, I
applied ordinary least squares regression using SPSS. For the regression analysis I computed

scales as the mean of the assigned items to operationalize the respective variables.

2.5. Results

2.5.1. Convergent, Discriminant, and External Validity of the Dynamic Capabilities

Measure

To get a first impression regarding convergent and discriminant validity of the dynamic ca-
pabilities measure, I analyzed the Pearson correlations among all items assigned to the seven

dimensions of dynamic capabilities (Hair et al., 2010). Table 2.2 gives the respective results.

Generally, in Table 2.2 we can observe significant correlations among all items assigned
to the different dimensions of dynamic capabilities, indicating that all captured items are re-
lated to one overall construct. This is an important evidence for the appropriateness of deriv-
ing these items in order to reflect the overall measure of dynamic capabilities. A closer look
at the correlation pattern further reveals that all items which are assigned to the same factor,
show especially strong inter-correlations among each other. The high and significant correla-
tions between the items assigned to the same factor thereby provide first evidence of conver-
gent validity (Fornell & Larcker, 1981). In order to show discriminant validity any item
should show higher correlations with items assigned to the same factor than with items as-
signed to another factor (Campbell & Fiske, 1959; Fornell & Larcker, 1981). The results in
Table 2.2 show that this condition is met for any item of the seven first-order factors of dy-
namic capabilities. These results therefore are the first evidence for discriminant validity of

the different variables reflecting the overall dynamic capabilities measure
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TABLE 2.2: Descriptive Statistics and Pearson Correlations among Dynamic Capabilities Items

z
e

Item domain Mean s.d. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

5.07 1.46

491 138 .660**

4.69 142 .617*  695**

4.62 145 .526%% .552%*  530**

4.63  1.64 .420%*%  346*%*  401**  369%*

3.62 171 395%F  407**  382%*  405%* 587

4.04 158 .406%*  404%*  422%*  458%*  704*%*  638**

412 151 369%%  420%*  448**  442%*  S8I*E 579 743

539 1.40 .360**  208%*  200%*  355%*  369%* 417k 369** 342%*

4.59  1.45 494%%  469%*  462%*  A58**  3TSEE AT4%* 414%* 404%* 633

435 1.59  .333%F 314%x 3e4**  3IFE 339%F 420%*  394%*  344%% 53 Rx 584%*

3.97 L6l 373%  355%k  3Q2%*  03¥k  34p¥x D75k 334%k 350%*F  [34*%  236*%* 265**

428 172 255%%  340**  336%*  205%*  335%* 220%* 350%*  206%* 28]** 273%*F 316** .574**

477 170 330%%  200%*  320%*  204%*  331** 205%*  260*%* 2009%* 289*%* 200%* 208%* 493%*  527**

546 118 .372%  341%*  379%*  336%*  320%*  202%F  326%*  2TI*E 376¥F 427%* 378F* |83F*  264%* 337

510 1.29  461%*  443%%  406%*  452%%  352%k  365%k  4]18%k  384%k  408%*  528**  453%*  302%*  300%*  366%* .649%*

5.23  1.26  .443%  390%k  454%%  42]¥*  336%*  340%*  367**  362%*F  423%*  507F* 388F*  262%*  316**F  350%F  628%* T14**

511 1.40  400%*  348%%  444%%  354%%  355%k  DQOFk 47k 38T 35Tk 455kx 420%*  38F*  3T6*F 425%F 5909%k  639%*  640%*

445 137 462%%  489%*  498**  476%*  500** 352%* 520%* 532%* 3I3Fx  375¥E 3RIFE 333 360**  364**  376**  SIS*E 457 514

479 127 363** 392 442%*  458%*  4Q7F* 278%*  402%*  453%%  204%* 330k 250%*  23|*E 249%k  330FK 44T7Fx 470**  S510** 469%* 685

486 124 339%%  334%x  408**  370%*  367*  305%*  375%F 431%F 308%*  383%*k  363**  305**  273%k 3SRk 452kx  503%*F 483*F  548%*  640** 734**

471 137 388**  428*%*  438**  419%*  401**  261%*  398**  426%*  249%*  328** 3]9Fk  309**  200%*  384F* 404%*  496%*F  428%*  SS5THE TI4*E 667** 789**

470 120 .323%% 441%* 424%x  379%*  314%* D70%*  344%%  305%*  D95Ekx 301**k 303%*  244%*F  262%F  3006%*  335%* 423%F 364%F 409%*F  524%F  438*F*  45T7F* 471**
481 114 390%*  .524%*  544%*  366%*  362%*  268** | 391**  395%k  303**  356**F 318** 201**  203%k  349%k 369**  448**  3OTHE 456%*  S4IFE 443%*  454%%  538**  706**
5.01 1.19 398**  510%*  503**  409%*  328%* 211%** 343%* 373%k 305k 3OQkx 330k J5PRx  402%F 3R 3R2FE 44T7R* 463**  S12¥* 549%F  4TTHE 5D4%EF 54D%* 652** 14+

1 Opportunity Recognition
2 Opportunity Recognition
3 Opportunity Recognition
4 Opportunity Recognition
5 Cability Monitoring
6 Cability Monitoring
7 Cability Monitoring
8 Cability Monitoring
9 Knowlege Acquisition
10 Knowlege Acquisition
11 Knowlege Acquisition
12 Knowledge Transfer
13 Knowledge Transfer
14 Knowledge Transfer
15 Knowledge Creation
16 Knowledge Creation
17 Knowledge Creation
18 Knowledge Creation
19 Capability Creation
20 Capability Creation
21 Capability Creation
22 Capability Creation
23 Capability Integration
24 Capability Integration
25 Capability Integration

W = B W~ R WRN =W =W =B NN~ WwN —

N=265
*#p<0.01; *p<0.05
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In a next step I assessed convergent validity of the seven first-order factors of dynamic ca-
pabilities based on internal consistency, construct reliability, factor loadings, and average
variance extracted of the seven first-order factors (Hair et al., 2010). Cronbach’s alphas for
the seven first-order factors of dynamic capabilities range between 0.77 and 0.90, suggesting
good reliability and indicate internal consistency (Hair et al., 2010; Shook, Ketchen Jr, Hult
& Kacmar, 2004).

Table 2.3 provides standardized factor loadings, construct reliabilities (CR), and average
variance extracted (AVE) for the seven firs-order factors of dynamic capabilities obtained

from a second-order confirmatory factor analysis.

TABLE 2.3: Standardized Factor Loadings, Construct Reliabilities, and Average Vari-

ance Extracted Dynamic Capabilities Dimensions

Opportunity Capability Knowledge Knowledge Knowledge Capability Capability
Recognition Monitoring Creation Acquisition Sharing  Creation Integration

Item 1 0.68

Item 2 0.82

Item 3 0.83

Item 4 0.77

Item 5 0.81

Item 6 0.90

Item 7 0.72

Item 8 0.77

Item 9 0.78

Item 10 0.83

Item 11 0.85

Item 12 0.75

Item 13 0.71

Item 14 0.85

Item 15 0.73

Item 16 0.71

Item 17 0.76

Item 18 0.73

Item 19 0.87

Item 20 0.86

Item 21 0.81

Item 22 0.81

Item 23 0.84

Item 24 0.86

Item 25 0.80

AVE 60.5% 64.6% 64.6% 58.6% 53.4% 70.8% 69.2%

CR 0.86 0.88 0.88 0.81 0.77 0.91 0.87

All factor loadings of the seven first-order factors are highly significant (p<0.001) and ex-
ceed .70 with one exemption that falls just below the .70 standard with a value of .68. The

average variance extracted estimates of all seven first-order factors exceed 50 percent, rang-
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ing between 53.4 percent for knowledge sharing and 70.8 percent for capability creation.
Construct reliabilities range from .77 for knowledge sharing to .91 for capability creation.
Once again, these estimates exceed .70, indicating adequate internal consistency and reliabil-
ity. Taken together, these results provide evidence supporting convergent validity of the

seven first-order factors of dynamic capabilities.

To further examine discriminant validity, I conducted the Fornell-Larcker discriminant va-
lidity test based on confirmatory factor analysis. This is a more conservative approach pro-
viding stronger evidence for discriminant validity. Thereby the average variance extracted of
a variable is compared with the squared correlation between the respective variable and any
other variable in the model. There is evidence for discriminant validity if for each variable the
average variance extracted exceeds the squared correlation with any other variable (Fornell &
Larcker, 1981; Hair et al., 2010). Table 2.4 displays the construct correlations (below the
diagonal) among the seven first-order factors of dynamic capabilities and the respective
squared correlations (above the diagonal). All average variance extracted estimates from Ta-
ble 2.3 exceed the corresponding squared correlations in Table 2.4. Therefore, this test also

supports discriminant validity of the dynamic capabilities measurement model.

TABLE 2.4: Construct Correlations and Squared Construct Correlations Dynamic Ca-

pabilities Dimensions

Opportunity Capability = Knowledge Knowledge Knowledge  Capability Capability

Recognition  Monitoring Creation Acquisition Transfer  Development Integration
Opportunity Recognition 1.00 0.35 0.47 0.38 0.30 0.44 0.42
Capability Monitoring 0.59 1.00 0.35 0.28 0.22 0.32 0.31
Knowledge Creation 0.69 0.59 1.00 0.38 0.30 0.44 0.42
Knowledge Acquisition 0.62 0.53 0.62 1.00 0.24 0.35 0.34
Knowledge Transfer 0.55 0.47 0.55 0.49 1.00 0.28 0.27
Capability Development 0.66 0.57 0.66 0.59 0.53 1.00 0.39
Capability Integration 0.65 0.56 0.65 0.58 0.52 0.63 1.00

Significance level: all correlations are significant on the 0.001-level
Note: Values below the diagonal are correlation estimates among constructs, values above the diagonal are squared correlations.

According to these results, within an exploratory factor analysis the respective items
loaded cleanly on the seven desired factors, providing additional support for convergent and
discriminant validity of the seven first-order factors of dynamic capabilities. Table 2.5 pro-

vides these results.
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TABLE 2.5: Results of Exploratory Factor Analysis Dynamic Capabilities Measure

Opportunity Capability Knowledge Knowlege Knowledge Capability Capability
Recognition Monitoring Creation Acquisition Transfer Creation Integration

Item 1 7182

Item 2 .657

Item 3 .602

Item 4 432

Item 5 916

Item 6 700

Item 7 .669

Item 8 .598

Item 9 811

Item 10 784

Item 11 764

Item 12 615

Item 13 736

Item 14 .695

Item 15 583

Item 16 137

Item 17 730

Item 18 574

Item 19 .900

Item 20 .806

Item 21 724

Item 22 .536

Item 23 .842

Item 24 750

Item 25 .643
Note: Maximun-likelihood extraction with oblimin rotation and Kaiser-normalization; values below .30 are not displayed

Figure 2.2 presents the second-order measurement model of dynamic capabilities. All of
the seven first-order factors show highly significant (p<0.001) and strong standardized sec-
ond-order factor loadings. With .66 only knowledge sharing shows a factor loading just be-
low the .70 standard, while all other factor loadings exceed this value ranging from .71 for
capability monitoring to .83 for opportunity recognition and knowledge creation. Cronbach’s
alpha and construct reliability (CR) for the overall dynamic capabilities measure are 0.94 and
0.91 respectively, indicating an excellent internal consistency. The average variance extracted
estimate of the second-order factor is 58.9 percent and thus exceeds the 50 percent rule of

thumb.
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FIGURE 2.2: Second-order Measurement Model of Dynamic Capabilities
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These results provide adequate evidence for the convergent validity of the second-order
measurement model of dynamic capabilities (Fornell & Larcker, 1981; Hair et al., 2010;
Shook et al., 2004). The second-order model fits with Xz/df = 1.74, TLI = .95, CFI = .95,
RMSEA = .05, and SRMR = .05 and thus indicates good fit with the data (Hair et al., 2010;
Schermelleh-Engel et al., 2003). As no cross-loadings were drawn and error terms were not
allowed to correlate, the strong and significant factor loadings in combination with the good
model fit additionally evidence convergent and discriminant validity (Hair et al., 2010;
Mathieu & Farr, 1991; O'Leary-Kelly & Vokurka, 1998). Within an exploratory factor analy-
sis conducted on the seven first-order factors (not the underlying items as above), one single
factor emerged underlying the seven first-order factors of the dynamic capabilities measure.

Altogether, these results provide strong support for hypotheses 1a and 1b.
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Because the measures were self-reported, an alternative explanation for the second-order
factor might be common method variance rather than the overall construct of dynamic capa-
bilities. If the second-order factor represented common method variance, one single, uni-
dimensional first-order factor would also explain the variance within the data. A Harman’s
one factor test in a confirmatory factor analysis showed fit measures of y*/df = 5.65, TLI =
.66, CF1 = .69, RMSEA = .13, and SRMR = .09, and thus clearly has to be rejected. Based on
these results common method variance is not expected to be severely problematic (Podsakoff
et al., 2003; Podsakoff & Organ, 1986). To examine potential single source bias and to exam-
ine external validity, I validated the dynamic capabilities measure with data from second in-
formants for a subsample of respondents. As I found a congruence in 82 percent of the cases
with a correlation of .78 (p<0.001, N=22), I believe the measure to be reliable and valid
(Batjargal, 2010; Carlson & Herdman, 2010). Further, the validation with archival data
showed the expected negative relation between the measure of dynamic capabilities and
SG&A expenses divided by sales (r = -.19; p<0.1; N = 75). However, the dynamic capabili-

ties measure showed no significant correlation with R&D expenses divided by sales.

To validate the specification of the superordinate second-order model, I calculated the
competing aggregate second-order version (Edwards, 2001; Jarvis et al., 2003; Law & Wong,
1999). With x2/df = 1.81, TLI = .93, CFI = .94, RMSEA = .06, and SRMR = .06 the model
shows lower fit values. Further, none of the second-order factor loadings is significant and
the explained variance (48%) is much lower than in the superordinate version (68%). These
results support the superordinate model specification (Borsboom, Mellenbergh & van

Heerden, 2003; Coltman et al., 2008).

Hypothesis 1c stated that the seven first-order factors of dynamic capabilities will con-
verge on three distinct second-order factors, which comprise sensing, learning, and reconfigu-
ration. Hypothesis 1d stated that these three distinct second-order factors will converge on
one overall construct of dynamic capabilities. To test these hypotheses, I conducted third-

order confirmatory factor analysis. Figure 2.3 presents the results.
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FIGURE 2.3: Third-order Measurement Model Dynamic Capabilities
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All second-order factor loadings and third-order factor loadings are strong and highly sig-
nificant (p<0.001) and exceed .70. The average variance extracted estimates of sensing (63.2
percent), learning (59.1 percent), reconfiguration (70.7 percent), and the overall measure of
dynamic capabilities (90.7 percent) all exceed .50. Construct reliability estimates are 0.77 for
sensing, 0.81 for learning, 0.83 for reconfiguration, and 0.91 for the overall measure of dy-
namic capabilities. These results provide adequate evidence for convergent validity (Hair et

al., 2010).

To examine discriminant validity between the three proposed second-order factors, I again
compared the average variance extracted estimates for each second-order factor with the
squared inter-construct correlations associated with that factor. Table 2.6 provides the respec-
tive squared correlations. For all three proposed second-order factors the average variance

extracted estimates do not exceed the respective squared inter-construct correlations. A



nested model comparison with three correlated second-order factors comprising sensing,
learning, and reconfiguration, where in one model the covariance estimates between the sec-
ond-order factors were set to unity, underscores this result by showing that the model with
freely estimated second-order correlations does not show significantly better fit (Hair et al.,
2010). Thus, I fail to observe discriminant validity for the three second-order factors within
the third-order model of dynamic capabilities, and therefore hypothesis 1¢ finds no support.
While the three second-order factors for sensing, learning, and reconfiguration converge on
one third-order factor, and thus, formally support hypothesis 1d, this observation is of limited

value, as the second-order factors do not discriminate.

TABLE 2.6: Squared Construct Correlations Sensing, Learning, and Reconfiguration

Sensing Learning Reconfiguration
Sensing 1.00
Learning 0.89 1.00
Reconfiguration 0.81 0.77 1.00

Note: all underlying correlations are significant at the 0.05-level (two-tailed)

2.5.2. Convergent, Discriminant, and External Validity Dependent Variables

Again, I assessed construct validity for the dependent variables applying second-order con-
firmatory factor analysis, exploratory factor analysis, and the item-based Pearson correla-

tions.

Operational Capability Development. The measurement model of capability development
fits with x*/df = 1.80, TLI = .97, CFI = .97, RMSEA = .06, and SRMR = .05 and indicates
good model fit. All factor loadings are highly significant (p<0.001) and range between .64
and .89. Cronbach’s alphas for marketing capability development (o = 0.77), the development
of technological capabilities (o0 = 0.84) and organizational capabilities (o = 0.88) indicate
good internal consistency. Average variance extracted estimates are 53.9 percent for market-
ing capability development, 56.6 percent for technological capability development, and 64.3
percent for organizational capability development. The overall construct reliability (CR) is
0.72. Further, the average variance extracted estimates for each capability dimension exceeds

any squared correlation between two of the capability dimensions (see Table 2.7).
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TABLE 2.7: Squared Construct Correlations among Dynamic Capabilities and Operational Capability Development Measures

Dynamic  Capability Dev. Capability Dev. Capability Dev. Capability Capability Capability Knowledge Knowledge Knowledge Opportunity
Capabilities Organizational Technological Marketing  Monitoring Integration Creation Creation Transfer Acquisition Recognition

Dynamic Capabilities 1.00

Capability Dev. Organizational 0.28 1.00

Capability Dev. Technological 0.24 0.16 1.00

Capability Dev. Marketing 0.34 0.23 0.19 1.00

Capability Monitoring 0.53 0.15 0.13 0.18 1.00

Capability Integration 0.61 0.17 0.14 0.21 0.32 1.00

Capability Creation 0.65 0.18 0.15 0.22 0.35 0.40 1.00

Knowledge Creation 0.65 0.19 0.15 0.22 0.35 0.40 0.42 1.00

Knowledge Transfer 0.45 0.13 0.11 0.16 0.24 0.28 0.29 0.29 1.00

Knowledge Acquisition 0.54 0.15 0.13 0.18 0.29 0.33 0.35 0.35 0.24 1.00
Opportunity Recognition 0.70 0.20 0.16 0.24 0.37 0.42 0.45 0.45 0.32 0.38 1.00

Note: all underlying correlations are significant at the 0.05-level (two-tailed)

TABLE 2.8: Squared Construct Correlations among Dynamic Capabilities and Firm Competence Measures

Dynamic Organizational Technological Marketing Capability Capability Capability Knowledge Knowledge Knowledge Opportunity
Capabilities Competence  Competence Competence Monitoring Integration Creation Creation Transfer Acquisition Recognition

Dynamic Capabilities 1.00

Organizational Competence 0.19 1.00

Technological Competence 0.07 0.15 1.00

Marketing Competence 0.13 0.28 0.10 1.00

Capability Monitoring 0.50 0.10 0.03 0.07 1.00

Capability Integration 0.62 0.12 0.04 0.08 0.31 1.00

Capability Creation 0.64 0.12 0.04 0.08 0.32 0.40 1.00

Knowledge Creation 0.68 0.13 0.05 0.09 0.34 0.42 0.43 1.00

Knowledge Transfer 0.45 0.08 0.03 0.06 0.22 0.28 0.28 0.30 1.00

Knowledge Acquisition 0.53 0.10 0.04 0.07 0.27 0.33 0.34 0.36 0.24 1.00
Opportunity Recognition 0.70 0.13 0.05 0.09 0.35 0.44 0.45 0.48 0.31 0.38 1.00

Note: all underlying correlations are significant at the 0.05-level (two-tailed)
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The Pearson correlations between the items assigned to the same factor are higher than be-
tween any item assigned to another factor. Accordingly, an exploratory factor analysis re-
vealed the intended three-factor structure. Altogether, this indicates convergent and discrimi-
nant validity of the measures for operational capability development (Fornell & Larcker,

1981; Hair et al., 2010).

To examine potential single source bias and to examine external validity, I validated the
measure with data from second informants for a subsample of N=18 respondents. As I found
a congruence in 94% of the cases, I believe the measure to be reliable and valid (Batjargal,
2010; Carlson & Herdman, 2010). The validation with archival data partly showed the ex-
pected relations. The measure for marketing capability development (r = -.31; p< 0.01; N =
75) and the measure for organizational capability development (r = -.32; p< 0.01; N = 75)
show the expected relation with the archival measure for SG&A expenses divided by sales.
The respective correlation of technological capability development with R&D expenses di-

vided by sales also shows the expected negative relation but is not significant.

Firm Competence. The measurement model of firm competence, with x*/df = 2.25, TLI =
.95, CFI = .96, RMSEA = .07, and SRMR = .06 and all factor loadings being highly signifi-
cant (p<0.001) and substantive, also indicates an acceptable model fit. The factor loadings
range between .64 and .84. Cronbach’s alphas for marketing competence (o = 0.75), techno-
logical competence (o = 0.80) and organizational competence (o = 0.85) show good internal
consistency. Average variance extracted estimates are 51.1 percent for marketing compe-
tence, 59.2 percent for technological competence, and 59.3 percent for organizational compe-
tence. The construct reliability (CR) of the overall measure is 0.69. The average variance
extracted estimates of the three competence dimensions exceed any squared correlation be-
tween two of the competence dimensions (see Table 2.8). The Pearson correlations between
the items assigned to the same factor are higher than between any item assigned to another
factor. Accordingly, an exploratory factor analysis revealed the intended three-factor struc-
ture. These results adequately evidence convergent and discriminant validity of the measure-

ment model for firm competence (Fornell & Larcker, 1981; Hair et al., 2010).

To examine potential single source and single method bias and to examine external valid-
ity, I validated the measure for firm competence with archival data for market and financial
performance. As firm competence is argued to be positively related to firm performance
(Spanos & Lioukas, 2001), firm performance measures are adequate for validation. To vali-

date the subjective measure of firm competence I applied the following approach. At the be-
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ginning of the survey, the respondents were asked to indicate their strongest competitor, be-
fore they actually were asked to rate their relative operational capabilities and performance
against them. I validated the indication of the strongest competitor based on available data
sources (e.g. Hoover’s company profiles). In a second step, I compared the archival perform-
ance data (net sales and operating profits) of the business unit with the archival performance
data of the competitor which was indicated in the survey. Then I compared the result with the
subjective scale ratings where the respondents indicated their firm competence and investi-
gated if an advantage (disadvantage) in both performance measures corresponds with an ad-
vantage (disadvantage) in self-reported firm competence. For 15 pairs of business units, I
found congruence in 67 percent of the cases, indicating reliability and validity of the compe-

tence measure.

2.5.3. Discriminant Validity between Dynamic Capabilities and Dependent Variables

Before I actually test the hypotheses regarding nomological validity of dynamic capabilities, 1
examined discriminant validity between the dynamic capabilities measure and operational
capability development and firm competence, which serve as dependent variables, respec-
tively. Table 2.7 and Table 2.8 display the squared inter-construct correlations of the meas-
ures of operational capability development (Table 2.7) and firm competence (Table 2.8) with
the dynamic capabilities measure, respectively, both obtained from simultaneous confirma-
tory factor analysis. In Table 2.7, we can observe that the squared inter-construct correlation
between the measures of capability development and the second-order measure of dynamic
capabilities do not exceed the average variance extracted estimates of the corresponding fac-
tors. Thus, there is adequate evidence for discriminant validity. In Table 2.8, the respective
results for firm competence also provide adequate evidence for discriminant validity. Table
2.9 displays the squared inter-construct correlations between the measures for operational
capability development and firm competence. As all squared inter-construct correlations are
well below the average variance extracted estimates associated with the corresponding con-
structs, these results further evidence discriminant validity between the measures of opera-

tional capability development and the measures of firm competence.
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TABLE 2.9: Squared Construct Correlations Operational Capability Development and

Firm Competence Measures

Capability Dev. Capability Dev. Capability Dev. Organizational Technological Marketing

Organizational Technological Marketing Competence Competence Competence
Capability Dev. Organizational 1.00
Capability Dev. Technological 0.16 1.00
Capability Dev. Marketing 0.24 0.19 1.00
Organizational Competence 0.09 0.07 0.10 1.00
Technological Competence 0.03 0.03 0.04 0.14 1.00
Marketing Competence 0.07 0.05 0.08 0.29 0.11 1.00

Note: all underlying correlations are significant at the 0.05-level (two-tailed)

To simultaneously examine discriminant validity of the seven factors assigned to the dy-
namic capabilities construct, the measures of operational capability development and firm
competence, I analyzed the item correlations and conducted exploratory factor analysis. In
order to show discriminant validity any item should show higher correlations with items as-
signed to the same factor than with items assigned to another factor (Campbell & Fiske,
1959; Fornell & Larcker, 1981). Within an exploratory factor analysis the items should load
cleanly on the 13 desired factors without significant cross loadings. The analysis of the Pear-
son correlations revealed higher intra-factor correlations than inter-factor correlations for any
item in the study and thus provide support for discriminant validity (Fornell & Larcker,
1981). Table 2.10 gives the results of exploratory factor analysis, where the items loaded
cleanly on the 13 desired factors without showing cross loadings that could be of any con-
cern. Thus, the result of exploratory factor analysis also provides evidence for discriminant

validity of the measures applied in this study.
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TABLE 2.10: Results of Exploratory Factor Analysis Dynamic Capabilities, Operational Capability Development, and Firm Compe-

tence
Faktor
Opportunity Capability Knowledge Knowledge Knowledge Capability Capability Mark. Cap. Organ. Cap. Technol. Cap. Marketing Organizational Technol 1
Recognition Monitoring Creation  Acquisiton  Sharing Creation Integration D P D P D Comp Comp Comp
Item 1 702 193 .147 137 143 .108 270 .147 .100 131 069 235 .031
Item 2 563 220 241 .198 139 123 .093 .074 089 178 200 148 -.009
Item 3 536 216 261 114 142 158 259 247 114 .082 179 195 -015
Item 4 437 264 .206 .187 115 173 118 .106 .086 297 057 061 121
Item 5 .089 842 172 .103 130 .102 125 .107 143 193 -.005 073 .048
Item 6 .160 672 117 113 131 229 .148 .091 185 138 041 037 .010
Item 7 .085 644 139 153 .183 .160 122 219 .065 117 .103 .007 .071
Item 8 198 .617 136 312 .041 .053 -.002 .049 175 069 071 077 .004
Item 9 201 135 738 197 128 174 135 .032 080 121 014 -.003 .081
Item 10 .165 .188 694 208 .099 .200 134 .001 130 .097 .098 232 .017
Item 11 .093 119 674 .187 .080 181 120 .023 .096 069 017 .087 .021
Item 12 .042 156 .601 .153 .263 .261 .196 .069 173 108 067 076 .073
Item 13 269 226 .306 668 .075 .097 .094 .004 084 136 .065 095 .006
Item 14 .048 192 241 666 .058 .038 .108 129 154 189 021 -018 .007
Item 15 110 233 .245 551 199 128 113 .028 095 .065 -.036 036 -.049
Item 16 .066 153 135 122 685 .042 109 .158 153 091 -.022 115 .086
Item 17 184 204 .095 .019 676 11 .065 .005 132 -012 148 118 .075
Item 18 .043 049 213 138 554 155 141 135 .148 142 156 064 .034
Item 19 .044 154 285 .166 114 775 173 .066 154 086 037 075 150
Item 20 121 .166 241 .046 151 704 .260 118 151 144 .080 110 .056
Item 21 148 174 .300 .036 .047 624 .168 138 121 313 -.001 066 .140
Item 22 207 313 229 .064 .153 524 274 128 206 168 011 124 .049
Item 23 .180 159 .198 .095 110 198 748 .104 163 .105 065 164 .004
Item 24 120 157 178 111 .085 237 651 018 174 079 014 178 .006
Item 25 .196 .083 235 136 .230 258 616 .015 219 080 068 127 132
Item 26 .108 115 .031 .023 .077 154 -.008 778 126 168 173 089 -.058
Item 27 .078 177 .083 113 115 .081 .066 595 249 221 .080 154 -.006
Item 28 .097 112 -013 .033 .103 .031 .081 517 168 248 146 .000 .070
Item 29 -.001 130 .086 .078 .038 .106 113 .087 864 108 068 122 .006
Item 30 .028 125 .026 132 132 154 .105 .099 701 054 .081 104 .042
Item 31 .076 123 .143 .022 .042 .009 .092 158 694 123 106 081 -014
Item 32 149 085 137 .074 264 141 112 129 .684 .055 020 064 .080
Item 33 .058 .106 .028 .093 077 134 .095 .064 055 775 071 061 .107
Item 34 -.050 149 131 .061 .022 .059 .040 162 110 747 069 011 139
Item 35 .101 .037 .022 .051 -.006 .071 .037 119 .005 720 -.055 -.025 .072
Item 36 171 104 132 .091 .102 .080 .021 134 158 597 -.002 030 .028
Item 37 .053 .086 .051 -.026 .003 .047 -.040 .143 129 -.020 760 237 118
Item 38 .052 -.027 .023 .059 125 .036 .053 .099 027 074 649 132 .050
Item 39 124 .108 .048 -.007 .060 -013 .081 .088 099 -.013 534 270 .162
Item 40 .004 .081 .090 .022 .031 .002 112 .083 124 -.009 120 816 130
Item 41 .044 .033 .019 .058 .066 .054 077 .028 006 075 114 727 137
Item 42 11 058 114 .001 .063 178 .039 119 135 012 167 706 147
Item 43 169 -.016 .059 .006 .107 011 .096 -013 086 -014 187 639 .039
Item 44 .082 .004 .040 .023 .080 .101 .011 .028 -.061 143 -.003 076 909
Item 45 -012 049 .072 -.079 .081 .051 -.025 .061 079 078 143 158 .686
Item 46 -.023 041 .004 .055 -.004 .073 114 -119 068 145 191 263 .610

Note: Maximum-likelihood estimation with varimax rotation and Kaiser-normalization. Boldface indicates the 13 factors derived.
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2.5.4. Nomological Validity Dynamic Capabilities Measure

To test the relation of the dynamic capabilities measure with its theoretically expected conse-
quences, I applied structural equation modeling. To test hypothesis 2, stating that dynamic
capabilities are positively related to the development of operational capabilities, I constructed
a structural model where dynamic capabilities as independent variable omits paths to three
separate first order factors comprising the development of marketing, technological, and or-

ganizational capabilities as dependent variables.

First, I included all control variables into the model. From all control variables I drew a
path to all three dependent variables. Then I removed insignificant controls as this does not
affect substantive results, but reduce the model fit due to higher complexity and the non-
significant relations (Danneels, 2008). Figure 2.4 presents the resulting model with the stan-

dardized path estimates of the main effects.

FIGURE 2.4: Results Structural Equation Modeling Dynamic Capabilities and Opera-
tional Capability Development
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The model fit is: xz/dfz 1.63, TLI = .91, CFI = .92, RMSEA = .05, and SRMR = .07. Dy-
namic capabilities show strong and significant effects on all three areas of capability devel-
opment, with the strongest effect on organizational capability development followed by mar-
keting capability development and technological capability development, thereby providing
support for hypothesis 2. Firm size shows a positive and significant (.28; p<0.001) effect on
technological capability development, while banking/insurance shows a negative and signifi-
cant (-.14; p<0.01) effect. Firm age (-.13; p<0.05) and slack resources (-.20; p<0.001) show a
negative and significant effect on marketing capability development, while the industry con-

trol for consumer goods shows a positive and significant (.14; p<0.01) effect.

To detect potential common method variance, I applied the ULMC (Unmeasured Latent
Method Construct)-technique (Podsakoff et al., 2003; Richardson et al., 2009). To identify the
trait-method model, I constrained the measurement factor loadings of the method construct to
be equal (Podsakoff et al., 2003). The method-only model did not fit the data at all, while the
trait-only model (x*/df = 1.63) showed better fit than the trait-method model (x*/df = 1.65).
These results suggest that the path estimates are not biased based on common method vari-
ance (Podsakoff et al., 2003; Richardson et al., 2009). Moreover, within the trait-method
model, where the unmeasured latent construct accounts for all systematic variance within the
data that is not accounted for by the hypothesized relations, the main effects of dynamic capa-
bilities on the development of marketing capabilities (.58; p<0.001), technological capabilities
(.52; p<0.001), and organizational capabilities (.55; p<0.001) are not significantly different

compared to the trait-only model, neither in effect strength nor in significance level.

To examine the effect of dynamic capabilities on firm competence (hypothesis 3), I con-
structed a model containing dynamic capabilities as independent variable and the three com-
petence dimension. — marketing, technological, and organizational — as dependent variables.
Further, I included the same controls and followed the same approach as outlined above. Fig-

ure 2.5 presents the results.
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FIGURE 2.5: Results Structural Equation Modeling Dynamic Capabilities and Firm
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The model fit is: Xz/de 1.64, TLI = .91, CFI = .92, RMSEA = .05, and SRMR = .07. Dy-
namic capabilities show strong and significant effects on marketing and organizational com-
petence and a moderately strong and significant effect on technological competence. These
results support hypothesis 3. Again, a single method construct could not explain the data, so
that common method variance is not expected to be severely problematic (Podsakoff et al.,
2003; Podsakoff & Organ, 1986). The industry controls for consumer goods (.17; p<0.01),
transport and services (.13; p<0.05), and firm size (-.15; p<0.05) show significant effects on
marketing competence. Consumer goods (.14; p<0.05) and transport and services (.19;
p<0.01) also show significant effects on organizational competence. Slack resources show a

significant effect (.17; p<0.01) on technological competence.

To cross-validate the results, I conducted a variation of holdout validation. Therefore, 1
randomly split the sample in two subsamples of equal size and tested for invariance of the

structural paths within a group comparison. If the results were sample specific or the model

54



was fitted to the specific sample under analysis, this should result in different effects within
the two subsamples. Again, I evaluated the competing models based on x*/df. For both struc-
tural models presented above, the results of the group comparison provided evidence that the
structural paths do not vary between the two randomly selected subsamples, and thus, evi-
dence the stability of the results and their validity. Further, I cross-validated the two structural
models applying ordinary least squares regression. As the variance inflation factors of the
seven sub-dimensions of dynamic capabilities are below 2.5, multicollinearity is not expected
to be severely problematic (Hair et al., 2010). The results are displayed in Table 2.11. The

OLS results support the findings from structural equation modeling.

TABLE 2.11: Results Cross Validation with OLS Regression

Dependent Variable
Capability Capability Capability Marketing Technological Organizational
Development Development ~ Development Competence  Competence Competence
Marketing Technological ~ Organizational P P P
Beta Sign. Beta Sign. Beta Sign. Beta Sign. Beta Sign. Beta Sign.
Telecommunication .00 .00 .01 -.03 -.02 .07
Automobile -.01 13 .05 -.01 .09 -.02
Computer/IT -.05 .08 -.01 -.03 -.02 -.02
Banking/Insurance .01 =15 ** .09 .09 -.07 .07
Energy .01 -.02 .02 -.03 -.01 -.02
Chemicals/Pharmaceuticals .08 12 -.07 .10 -.01 .06
Machinery .06 .08 .08 -.01 .04 -.06
Transport and Services -.07 -.08 .05 14 * .03 18 **
Consummer Goods 14 * -.04 .10 13 -.06 13
Firm Size A2 % 16 ** A1 % -.08 .02 -.04
Firm Age - 16 ** .00 .02 -.01 -.06 .02
Slack Resources =17 ** .05 .03 .03 20 ** .07
Corporate Support .03 .09 .03 -.01 -.02 -.06
Dynamic Capabilities ST R 43 ek 50 H** .20 ok 20 ** 36 ***
R’ 30 30 HHE 3] 15 R 12 HEE 19 HHE
N=265
*k p<0.001
** p<0.01
* p<0.05

2.6. Discussion

2.6.1. Implications and Future Research Directions

This study takes an initial step in developing and validating a comprehensive multidimen-
sional measurement model of dynamic capabilities. Based on prior conceptual research on
dynamic capabilities seven distinct but related dimensions are derived, in which dynamic ca-
pabilities manifest, which in turn enable a firm to identify the need for change, to formulate a

response to arising opportunities and threats, and to implement appropriate actions in terms of

55



capability reconfiguration. In order to identify the need for reconfiguration, firms must be able
to recognize opportunities and threats arising from changes in the business environment and
must relate these changes to the internal capability position (Barreto, 2010; Schreydgg &
Kliesch-Eberl, 2007; Teece, 2007). In order to formulate a response, firms need a strong
learning ability (Teece et al., 1997; Teece, 2007), and thus, must be able to internally create
and to externally acquire knowledge and to share this knowledge throughout the organization
(Eisenhardt & Martin, 2000; Verona & Ravasi, 2003; Zahra & George, 2002). Finally, to im-
plement a response, firms must be able to create new capabilities and to integrate newly cre-
ated or acquired capabilities into the existing capability configuration (Barreto, 2010;
Eisenhardt & Martin, 2000; Teece, 2007). In this regard the proposed multidimensional meas-
ure of dynamic capabilities shows good content validity when compared to prior conceptual

research on dynamic capabilities.

The analyses in this study provide evidence of the convergent and discriminant validity of
the seven sub-dimensions of dynamic capabilities and further indicate that each of the seven
sub-dimensions contributes to an overall construct of dynamic capabilities, while not being
related to a uni-dimensional underlying construct. All sub-dimensions and the overall con-
struct of dynamic capabilities further show high internal consistency. However, the analyses
showed that the three theoretically distinct second-order dimensions of dynamic capabilities —
sensing, learning, and reconfiguration — could not be extracted as three empirically discrimi-

nating dimensions.

As an additional step towards construct validity, I examined the nomological validity of the
proposed measure of dynamic capabilities by investigating its relation towards the develop-
ment of operational capabilities and firm competence, which I showed to be two distinct out-
comes of dynamic capabilities that also clearly discriminate from the focal construct.
Thereby, I found support for the proposed relations by showing that the measure of dynamic
capabilities is positively related to the development of operational capabilities and to a weaker
extent to firm competence. The difference in effect strength regarding these two dependent
variable sets provides additional evidence for the validity of the measure, as it mirrors the
sequence of the theoretical effect chain. Dynamic capabilities drive the development of opera-
tional capabilities in the first place, which as a consequence may establish firm competence in
the respective areas. The congruence with perceptual measures obtained from second infor-
mants and with archival data further underscores the validity of the proposed measurement

model of dynamic capabilities. The application of a parallel test with OLS regression and
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holdout validation provide further evidence of the stability of the results presented, and thus,

also underscores the validity and reliability of the dynamic capabilities measure.

Regarding the archival measures, I applied for validation, some issues are noteworthy.
SG&A expenses divided by sales show the expected relations with dynamic capabilities and
capability development in the marketing and in the organizational domain and seem adequate
for validation purposes. However, the measure expectably shows a stronger relation with ca-
pability development than with dynamic capabilities. Thus, while being adequate for valida-
tion purposes, such measures are inadequate to be applied as direct measure for dynamic ca-
pabilities. Even though R&D expenditures divided by sales has been applied as a measure for
dynamic capabilities or related concepts (e.g. absorptive capacity) in prior studies, this meas-
ure turns out to be inadequate to capture dynamic capabilities. This finding is congruent with
the findings of Lichtenthaler (2009), who found that R&D intensity is not related with absorp-
tive capacity. R&D expenditures divided by sales are further an inadequate measure for tech-
nological capability development. R&D expenditures mirror the efforts a firm undertakes in
research and development. Such research effort is to a large extent related to technological
features of new products and services, and are not necessarily directed towards production
technology. Further, R&D expenditures do not mirror the costs associated with applying pro-
duction technologies for the production of goods and services. A measure that directly covers
these ‘production costs’ would rather show the expected relations with dynamic capabilities

and technological capability development.

This research contributes to the literature by developing a multidimensional measurement
model of dynamic capabilities which shows high construct validity. My hope is to contribute
to future research by providing guidance for applying measures of dynamic capabilities that
conjointly account for the relevant facets of the construct. This is necessary to assure that
findings in fact relate to the overall construct instead of singular facets, where the results
might be contingent to different conditions as the overall construct (Wong, Law & Huang,
2008). Further, the measure of dynamic capabilities proposed in this study helps to clarify
between the nature of the construct and its effects (Zahra et al., 2006). While showing that the
measure of dynamic capabilities is positively related to the development of operational capa-
bilities, the results also clearly demonstrate that these are two distinct constructs. By only ap-
plying measures for capability development as proxy for dynamic capabilities, we risk to ne-
glect alternative explanations for observed relations. Once proxies are applied for measuring

dynamic capabilities when testing for their effects (e.g. on firm performance) we risk to as-
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cribe characteristics or effects to dynamic capabilities which actually relate to a different con-

struct.

As a further effort in developing and validating a multidimensional measure of dynamic
capabilities future research might expand the number of dimensions attributable to dynamic
capabilities. Further, future research might develop objective measures for the dimensions of
dynamic capabilities outlined in this study or investigate the partial nomological net applied
here in a longitudinal study design. In this study I developed a superordinate model of dy-
namic capabilities as I derived seven dimensions in which dynamic capabilities manifest. Fu-
ture studies might develop a competing aggregate multidimensional measurement model of
dynamic capabilities by operationalizing the various dimensions which combine to ‘produce’

the construct and are outlined in prior conceptual work on dynamic capabilities.

2.6.2. Limitations

This study applies perceptual measures from the same data source for dependent and inde-
pendent variables, which bears the risk of common method variance that can not be totally
ruled out. However, the inclusion of an unmeasured latent method construct and the validation
based on objective measures and second informants reduced my concerns that the results
might be biased based on common method variance. The high inter-rater reliability and the

congruence with archival data suggest the results to be reliable and valid.

As this empirical study focuses on business units of large firms operating in Germany, the
findings should be validated in alternative settings. I approached the largest firms of the re-
spective industries, which include all 110 firms listed in the three major stock exchanges and
all 100 largest firms operating in Germany. Those firms might be more successful in the mar-
ket place than the average of the basic population, in terms of financial performance or firm
competence. While this may explain the relatively high level of dynamic capabilities and firm
competence in many firms, it also calls for a validation within a broader sample. However, in
this study I controlled for firm size, excess resources, and corporate support in order to detect
potential effects. As the surveyed firms operate internationally, the results should hold in

comparable settings than Germany.
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3. THE DIRECT AND COMPLEMENTARY EFFECTS OF
DYNAMIC CAPABILITIES ON OPERATIONAL CAPA-
BILITY DEVELOPMENT AND FIRM COMPETENCE

3.1. Introduction

The dynamic capabilities framework (Teece et al., 1997) has important implications for re-
search and managerial practice as it explains how firms can build operational capabilities of
superior quality and in turn may attain or sustain competitive advantage (Eisenhardt &
Martin, 2000; Helfat et al., 2007; Teece et al., 1997) by implementing value creating strate-
gies, which are not simultaneously being implemented by competitors (Barney, 1991). Prior
empirical research suggests that dynamic capabilities indeed affect operational capabilities
(Protogerou et al., 2011) and thereby contribute to a superior quality of operational capabili-

ties (Pavlou & El Sawy, 20006).

Dynamic capabilities are a multi-dimensional construct that relates to several distinct but
related dimensions (Barreto, 2010; Helfat et al., 2007; Teece, 2007). They include the ability
to identify the need for change, to formulate a response, and to implement appropriate meas-
ures (Helfat et al., 2007). While conjointly unfolding an overall contribution to the establish-
ment of operational capabilities of superior quality, Helfat et al. (2007) argue that not every
dimension fulfils all functions. This raises the question about the direct contributions of the
several dimensions of dynamic capabilities regarding the overall outcome of dynamic capa-
bilities. Further, it raises questions about the interrelatedness of the several dimensions of
dynamic capabilities in order to conjointly contribute to an overall outcome. When the simul-
taneous contributions of the direct effects of several related dimension on a certain output are
examined, this automatically raises the question of potential complementary effects of these
several dimensions. Complementarity among different dimensions is defined as when the
increase of one of them increases the returns from doing more of one of the others (Milgrom
& Roberts, 1995). To date there is a dearth of knowledge regarding the simultaneous direct

contributions of dynamic capabilities’ dimensions and their potential complementary effects.

To better understand the impact of dynamic capabilities on other organizational outcomes
like operational capabilities or firm competence it is potentially interesting to further explore
the direct and complementary effects of their several dimensions. Prior research on the com-

plementarity between resources and/or capabilities found that resource complementarity cre-
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ates greater synergy potential from acquisitions and alliances (Harrison, Hitt, Hoskisson &
Ireland, 2001) or that marketing and technological capabilities unfold additional complemen-
tary effects on joint venture performance in high levels of environmental dynamism (Song et
al., 2005). Tanriverdi and Venkatraman (2005) found that product knowledge relatedness,
customer knowledge relatedness, and managerial knowledge relatedness do not unfold sig-
nificant positive direct effects on firm performance on their own, but that synergies arising
from their complementary effects unfold significant positive effects on performance. Lichten-
thaler (2009) found that exploratory, transformative, and exploitative learning of absorptive

capacity unfold complementary effects on innovation and performance.

Dynamic capabilities manifest in several capabilities. Opportunity recognition, capability
monitoring, knowledge acquisition, knowledge creation, knowledge sharing, capability crea-
tion, and capability integration conjointly drive the development of operational capabilities
and conjointly enable to create operational capabilities of superior quality and thereby help to
establish firm competence. While conjointly contributing to the development of capabilities
and the establishment of firm competence, the several dimensions fulfill partly different func-
tions. To better understand the nature and the effects of dynamic capabilities, I examine the
direct effects of the seven dimensions of dynamic capabilities in order to identify the respec-
tive portion of the overall effect that is attributable to the several dimensions. Further, for a
better understanding of dynamic capabilities, it is interesting to examine the relative contribu-
tion of the several dimensions, and to examine whether the several dimensions equally con-
tribute to different outcomes, e.g. capability development, firm competence, or different ca-
pability areas. The interrelatedness of the seven dimensions of dynamic capabilities suggests
potential complementary effects (Arora, 1996; Milgrom & Roberts, 1995). Thus, it is poten-
tially promising to examine how different levels of opportunity recognition, for example,

affect the outcome of learning abilities or capability creation.

Findings reveal that the several dimensions of dynamic capabilities unfold divergent ef-
fects on the development of operational capabilities and the establishment of firm compe-
tence. Further, the results show that on a stand-alone basis not every dimension of dynamic
capabilities directly contributes to dynamic capabilities’ expected outcomes, but that syner-
gies arise from their combinative effects. The results show that, additional to the direct ef-
fects, dynamic capabilities dimensions unfold significant complementary and compensatory

effects on the several dimensions of firm competence.
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This study provides several contributions to the research field of dynamic capabilities.
First, this study unveils the direct effects by which the several dimensions of dynamic capa-
bilities drive the development of new operational capabilities. Thereby, this study offers
deeper insight into the nature and the effects of dynamic capabilities by examining their im-
pact as a specific mode of capability development. The results show that the several dimen-
sions of dynamic capabilities have a different direct impact on the development of new opera-
tional capabilities and the establishment of competence in certain capability areas. Further,
the impact of the several dimensions of dynamic capabilities on capability development and
firm competence seems to partly depend on the content of the capability domain, in which
new capabilities are developed. Second, the analysis of potential complementary effects un-
veils that additional positive effects on the establishment of firm competence arise from syn-
ergies among the dynamic capabilities dimensions. The results provide evidence that addi-
tionally to the direct effects significant complementarities arise from the combination of the
several dimensions. Thereby, each of the seven dimensions is found to be part of at least one
significant complementary effect. Taken together these results provide important implications

for research and management practice.

While an analysis of the direct effects of several dynamic capability dimensions clearly
contribute to a deeper understanding, the results of this study question the usefulness of ex-
amining the effects of singular dimensions of the concept and drawing conclusions on con-
cept level. In the case of multi-dimensional constructs like dynamic capabilities, the involved
dimensions conjointly contribute to an overall outcome and often this contribution may vary
due to the nature of the examined outcome. As the overall effect of such a multi-dimensional
construct arises from the superadditive effect of the several dimensions’ direct effects and
their multilateral interactions, future research on dynamic capabilities should account for this
issue by applying appropriate operationalizations (Tanriverdi & Venkatraman, 2005; Wong et
al., 2008). Further, this study provides important implications for managerial practice. The
results reveal why some firms may be more successful in developing new operational capa-
bilities and in turn are more successful in creating a stronger relative capability position. For
firms aiming at building or implementing dynamic capabilities this study’s results imply that
it might be disadvantageous to implement only individual dimensions of dynamic capabili-
ties. Instead of implanting individual dimensions, firms aiming at the development of dy-
namic capabilities should aim at completely implementing the several dimensions in order to

gain from their potential benefits.
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3.2. Theory and Hypotheses

3.2.1. Direct Effects of the Dynamic Capability-Dimensions on Operational Capability
Development and Firm Competence

Dynamic capabilities operate on operational capabilities by building, improving, or modify-

ing these operational capabilities (Helfat & Peteraf, 2003) and in turn foster a higher relative

quality in operational capabilities, which is termed firm competence in this paper (Pavlou &

El Sawy, 2006; Teece et al., 1997). In order to examine the direct effects of this causal chain,

I analyze both the direct effects of the dynamic capabilities dimensions on the development

of operational capabilities and on firm competence.

Opportunity recognition refers to the ability to identify changes in the business environ-
ment, such as the development of novel technological solutions or the change in customer
preferences. As changes in the business environment may have competence-destroying ef-
fects on existing capabilities (Anderson & Tushman, 1990), such changes may require a re-
configuration of existing operational capabilities (Teece et al., 1997). In order to stay com-
petitive in terms of the existing capability configuration, it is vital to recognize the opportuni-
ties and threats that may arise from changes in the business environment and to identify the
trajectories in which potential novel developments will evolve (Teece, 2007). Changes in the
external environment may open up capability gaps that weaken a focal firm’s ability to com-
pete successfully in the market place (Capron & Mitchell, 2009; Lavie, 2006). The identifica-
tion of external events that might drive changes in technologies or customer needs is there-
fore expected to be an important trigger for the development of capabilities in order to avoid
capability gaps or as an attempt to close capability gaps that have been opened up. A better
ability to recognize potential opportunities and threats arising from changes in the environ-
ment quicker or more accurate further provides firms with an advantage regarding the estab-
lishment of competence. Earlier recognition allows for more time to develop new capabilities,
allows for a better adjustment during the development process, and enables to complete the
reconfiguration of capabilities ahead of competition. Thus, opportunity recognition is very
much likely to be positively related to the development of operational capabilities and to firm

competence.

Capability monitoring refers to the internal surveillance of the existing capability configu-
ration. According to Schreydgg and Kliesch-Eberl (2007) this relates to monitoring the sys-

tems capabilities as well as its evolvement and usage. Monitoring is thereby seen as a sepa-
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rate function to continuously check whether and why the capability configuration has to be
adjusted to cope with external challenges (Schreyogg & Kliesch-Eberl, 2007). Thereby it
relates to tracking the internal fit of operational capabilities, the necessity of external-driven
change, and the surveillance of change processes as well as the results of changes in opera-
tional capabilities. Capability monitoring thus enables to calibrate the internal capacity (in
terms of effectiveness and efficiency) of the capability configuration with externally driven
requirements. The ability to monitor the existing capability configuration serves as a further
trigger for the development of capabilities as it helps to identify the need to reconfigure the
capability configuration. Further, it helps to track the development process and helps to iden-
tify when the desired capability position is reached. A better ability to conduct such monitor-
ing activities may provide an additional advantage for developing capabilities of superior
quality due to a better adjustment of the newly developed capabilities to their desired pur-
pose. Therefore, it is likely that capability monitoring is positively related to the development

of operational capabilities and to firm competence.

Knowledge acquisition refers to the ability to acquire new knowledge from external
sources. Prior research (Lichtenthaler, 2009; Zahra & George, 2002) suggests that a firm’s
ability to acquire new knowledge from external sources is an integral part of dynamic capa-
bilities. Eisenhardt and Martin (2000) state that the acquisition of external knowledge fosters
superior performance. Capabilities of any kind in a large part consist of knowledge (Grant,
1996a; Zander & Kogut, 1995). The acquisition of external knowledge broadens the existing
knowledge base of the firm, allows gaining new insights, and enables to implement alterna-
tive solutions that are new to the focal firm. The acquisition of new knowledge from external
sources is further important for replicating skills existing outside of the firm (Teece et al.,
1997). The acquisition of new knowledge leverages existing knowledge and skills and newly
acquired knowledge can be utilized to create and augment capabilities (Lyles & Salk, 1996).
This allows for developing new capabilities based on the recombination of existing and
newly acquired knowledge. A better knowledge acquisition ability is likely to enable the ac-
quisition of new knowledge quicker and more effectively and thus to strengthen capability
development. Firms with a better ability to acquire new external knowledge are likely to
show a higher performance regarding the development of new capabilities. As a consequence
they are also rather able to create capabilities of superior quality. A better ability to acquire
new knowledge enables a better access to valuable knowledge resources on an ongoing basis

which strengthen the firm’s capabilities. Therefore, it is likely that knowledge acquisition

63



ability enables a firm to establish capabilities of higher quality. Thus, knowledge acquisition
is expected to be positively related to the development of operational capabilities and firm

competence.

Knowledge creation refers to the ability to create new knowledge internally. Internal
knowledge creation is a complement for external learning through the acquisition of knowl-
edge from external sources (Cassiman & Veugelers, 2006). Internal learning, as opposed to
external acquisition of knowledge, is also a vital part for developing or improving capabilities
(Teece, 2007) as it allows to develop new capabilities by the recombination of existing and
novel knowledge (Kogut & Zander, 1992). Internal creation of knowledge allows improving
the capability configuration by enhancing its effectiveness and efficiency. The creation of
new knowledge thereby builds the fundament for building new capabilities (Iansiti & Clark,
1994). Thus, knowledge creation fosters the development of new capabilities, such as product
development capabilities (Smith, Collins & Clark, 2005). Again, a better ability to create new
knowledge is likely to lead to a higher performance in capability development and in turn
help to create a higher quality of operational capabilities. Therefore, knowledge creation is
expected to be positively related to the development of operational capabilities and to firm

competence.

Knowledge sharing refers to the ability to transfer and disseminate knowledge throughout
the firm, sharing it among different departments and hierarchy levels. When new knowledge
emanates from different sources (internal and external), in the case that externally acquired
knowledge originates from different interfaces with the environment (Cohen & Levinthal,
1990), or relates to partly different capability areas, such knowledge has to be effectively
shared throughout the organization. As knowledge further resides within individuals and
knowledge acquisition within the firm also occurs on the level of individuals, knowledge
sharing among individuals and groups is vital for enabling collective activities (Cohen &
Levinthal, 1990; Grant, 1996a). In order to be used appropriately new knowledge from dif-
ferent sources has to be assimilated (Zahra & George, 2002) as its combination is especially
vital for the development of new capabilities (Kogut & Zander, 1992). Developing new capa-
bilities requires bringing together specialized knowledge residing in various areas within the
firm (Grant, 1996a). The development of new capabilities thereby largely depends on sharing
knowledge throughout the firm (Kogut & Zander, 1996). A higher ability to share knowledge

fosters the ability to develop new capabilities and in turn enables to establish capabilities of
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superior quality. Thus, knowledge sharing is expected to be positively related to the devel-

opment of operational capabilities and firm competence.

Capability creation refers to the ability to internally build new capabilities. This relates to
the transformation of existing resources and capabilities, i.e. to change the form, shape, or
appearance of capabilities existing within the firm (Carlile, 2004; Teece, 2007). Further, it
includes redeployment or recombination of existing capabilities (Galunic & Rodan, 1998).
Capability creation involves the transformation of knowledge into novel capabilities (Kogut
& Zander, 1992; Zahra & George, 2002). Further, the ability to recombine existing capabili-
ties into novel combinations drives the development of new operational capabilities
(Eisenhardt & Martin, 2000; Zander & Kogut, 1995). This also includes the reconfiguration
of existing configurations by linking their components in a new way (Henderson & Clark,
1990). Such abilities drive the successful development of new capabilities. The building of
new capabilities or the modification and improvement of existing capabilities strengthens the
firm’s capability configuration (Helfat & Peteraf, 2003), and is thus expected to be positively

related to the development of operational capabilities and to firm competence.

Capability integration refers to the ability to include new capabilities into the firm’s exist-
ing capability configuration, connecting them and linking them with existing resources and
capabilities (see Eisenhardt & Martin, 2000; Iansiti & Clark, 1994; Teece et al., 1997; Teece,
2007). Capability integration is a further important foundation of capability development
(Iansiti & Clark, 1994). When new capabilities are created or acquired, it is important to inte-
grate these new capabilities into the existing capability configuration without stifling the ef-
fectiveness and efficiency of the existing capability configuration. Thus, the ability to inte-
grate new capabilities without harming the capability configuration is likely to be positively

related to the successful development of operational capabilities and to firm competence.

Hypothesis 1a: The seven dimensions of dynamic capabilities have independent posi-

tive direct effects on ordinary capability development.

Hypothesis 1b: The seven dimensions of dynamic capabilities have independent posi-

tive direct effects on firm competence.
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3.2.2. Complementary Effects of the Dynamic Capability-Dimensions on Firm Compe-

tence

When the direct effects of distinct but related dimensions of an overall construct are exam-
ined, it is likely to observe additional complementary effects on a certain outcome arising
from the combination of two or more of these dimensions. Complementary effects, again, are
defined as when “doing more of one thing increases the returns to doing more of another”
(Milgrom & Roberts, 1995, p. 181).

As outlined above, the seven dimensions of dynamic capabilities fulfill distinct functions
in order to foster capability development and establish firm competence. Due to their interre-
latedness, it is likely that the combinative effects of several of the seven dimensions addition-
ally contribute positively to firm competence (Arora, 1996; Milgrom & Roberts, 1995;
Tanriverdi & Venkatraman, 2005).

It is very likely that firms with a better ability to recognize opportunities and threats may
also realize higher benefits from performing other activities relating to the application of dy-
namic capabilities. For example, the effectuation of necessary adjustments aiming at calibrat-
ing the requirements for change also depends on the ability to identify external changes
(Teece et al., 1997). A better ability to identify changes in customer needs or to identify rele-
vant external technological developments is likely to increase the benefits from monitoring
the internal capability configuration in order to calibrate the internal capacity with external
demands. Further, timely recognition and the identification of trajectories of possible devel-
opment paths (e.g. technological development) allows for focusing and optimizing activities
regarding the creation and acquisition of knowledge, and thus may additionally increase the
benefits from performing these activities. The accurate detection of external changes and the
ability to recognize which capability areas might be affected may additionally increase the
benefits from knowledge sharing. Further, early recognition allows to select appropriate re-
configuration mechanism (Lavie, 2006) and a better ability to recognize relevant changes
provides better guidance about the capabilities or capability areas that have to be modified.
Thus, a better ability to recognize opportunities and threats may additionally increase the

benefits from capability creation, as these activities are better adjusted to future requirements.

A better ability to monitor the capacity of the existing capability configuration is also very
likely to increase the benefits from activities such as knowledge creation and knowledge

sharing or capability creation. A better understanding about the existing capability position in
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the sense of understanding its capacity provides better information about which kind of new
knowledge is necessary and about the question, whether existing capabilities just have to be
modified or whether new capabilities have to be developed. Thus, capability monitoring be-
comes the source for ‘critical signals’ and puts potential change requirements on the agenda
of organizational decision making (Schreyogg & Kliesch-Eberl, 2007). Therefore, capability
monitoring may additionally increase the effectiveness and efficiency of activities like
knowledge creation and acquisition or capability creation. Capability monitoring may in-
crease the benefits from conducting these activities as it helps to focus on relevant aspects
and helps to concentrate activities. Monitoring may therefore increase the benefits from abili-

ties such as knowledge creation, knowledge acquisition, and knowledge sharing.

In order to react to changes through the creation of new capabilities, firms often need to
acquire or create new knowledge to foster the development of new capabilities. Prior research
thereby suggests that firms often cannot rely on internal sources for new knowledge alone,
but additionally have to use external sources to acquire new knowledge (Kogut & Zander,
1992; Lichtenthaler, 2009). Kogut and Zander (1992) propose that there is some value in
knowledge recombination through internal and external learning. This is because externally
acquired knowledge leverages the value of internally created knowledge and vice versa. Cas-
siman and Veugelers (2006), for example, reported complementary effects of internal R&D
and external knowledge sourcing on innovation activities. In light of these results it is likely
that knowledge creation and knowledge acquisition unfold complementary effects on firm
competence. Further, knowledge acquisition and knowledge creation should also increase the
benefits from performing activities related to capability creation. As capabilities consist of
knowledge to a large extent (Grant, 1996b), the acquisition and creation of new knowledge
additionally enhance the quality of newly developed capabilities, and thus increase the bene-
fits from capability creation. Often external change affects several capability areas. Changing
customer need may not only require new marketing capabilities to address them but also new
technological capabilities to produce the required products or services as well as new com-
plementary organizational and managerial capabilities to internally coordinate the respective
activities (Teece, 2007). When external changes arising from different sources affect different
capability areas within the organization, the ability to effectively share new knowledge
throughout the organization is vital for implementing appropriate responses (Cohen &

Levinthal, 1990; Jaworski & Kohli, 1993). Thus, it is likely that complementary effects arise
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from performing knowledge sharing activities and activities relating to capability creation

and capability integration.

Further, it is likely that complementary effects arise from the abilities to create new capa-
bilities and to effectively integrate new capabilities. The benefits from creating new capabili-
ties are likely to be at least partly dependent on effectively integrating newly developed capa-
bilities into the existing capability configuration without stifling its effectiveness and effi-
ciency. New capabilities have to be linked to existing capabilities and resources in a way that
enables the performance of the ongoing business activities without disruption. Thus, a better
ability to integrate newly developed capabilities into the current capability configuration is

likely to increase the benefits from creating new capabilities.

Hypothesis 2: Dynamic capabilities’ dimensions unfold complementary effects on firm

competence.

3.3. Methods

3.3.1. Sample and Data Collection

The analyses of this study are based on the same data as the study described in Chapter 2.
Thus, the sample and the data collection procedure are equal to those described in Chapter
2.4.1. To minimize redundant repetition I would like to refer to Chapter 2.4.1. for a recall of

the explanations regarding sample and data collection.

3.3.2. Measurement and Validation of Constructs

To analyze the direct and complementary effects of dynamic capabilities on capability devel-
opment and firm competence, I applied the same variables based on the same items as de-

scribed in Chapter 2.4.2.

Firm competence was again measured applying the three scales for marketing competence
(a = 0.75), R&Dltechnological competence (o = 0.80), and managerial/organizational com-
petence (o = 0.85). Operational capability development was again measured with the three
scales representing marketing capability development (oo = 0.77), technological capability
development (o = 0.84), and organizational capability development (a0 = 0.88). Dynamic ca-
pabilities were again measured applying the seven scales capturing opportunity recognition
(a0 = 0.86), capability monitoring (a. = 0.87), knowledge acquisition (o = 0.81), knowledge

sharing (o = 0.77), knowledge creation (o = 0.88), capability creation (a. = 0.90), and capa-
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bility integration (o = 0.87). Within the analyses, I further controlled for corporate support,

firm size, firm age, and slack resources using the same operationalization as in Chapter 2.

Please refer to Table 2.1 in Chapter 2 for the explicit operationalization of the variables.
To re-examine the validation of the measures, please consult Chapter 2.5. As the aim of this
study is to explore the direct and complementary effects of the dynamic capabilities dimen-
sions on the several dimensions of capability development and firm competence, I measured

all variables as separate first-order factors and did not apply higher-order modeling.
3.3.3. Discriminant Validity among Dependent Variables and Independent Variables

In order to assess convergent and discriminant validity for all constructs in the study, I con-
ducted confirmatory and exploratory factor analysis and the analysis of the item-based Pear-
son correlations simultaneously with all factors relating to the independent variables and the
dependent variables. For all variables analyzed, the correlations between items assigned to
the same factor are higher than between the respective items and any item assigned to another
factor, revealing the intended 13-factor structure. Within the confirmatory factor analysis the
average variance extracted estimate for each variable exceeds the squared multiple correla-
tion between each underlying factor and any other factor in the study. Accordingly, an ex-
ploratory factor analysis also revealed the intended 13-factor structure. I further established
discriminant validity between the measures of dynamic capabilities, firm competence, and
operational capability development with a nested model comparison. Therefore, I conducted
separate confirmatory factor analyses for each pair of variables, where in one model the co-
variance between the two constructs was constrained to unity while being freely estimated in
the other model. For each pair the model with the freely estimated covariance showed better
fit based on y*/df with a significant (p<0.001) y*-difference test, providing evidence for dis-
criminant validity among the measures (Hair et al., 2010). Please see also Chapter 2.5.3 re-
garding discriminant validity between the variables representing the dependent and independ-

ent variables in this study.
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3.4. Analysis and Results

3.4.1. Analytical Procedure

To test hypotheses 1a and 1b regarding the direct effects of the dynamic capabilities dimen-
sions on operational capability development and firm competence, I applied structural equa-
tion modeling (SEM) based on maximum-likelihood estimation with AMOS 19 software
package and for cross validation ordinary least squares regression with SPSS. The data distri-
bution shows skewness below 2 and a kurtosis below 7, and thus maximum-likelihood esti-
mation is expected to provide reliable estimates (Curran, West, and Finch, 1996). To account
for convergent validity and discriminant validity within the structural models, each item was
allowed to load only on the factor for which it was the intended indicator and error terms
were not allowed to correlate (Byrne, 2001; Mathieu & Farr, 1991). To account for the inter-
correlations among the seven dimensions of dynamic capabilities, I drew covariances be-
tween any two of the dimensions, which were allowed to be freely estimated. To evaluate
model fit, I applied y*/df, TLI, CFI, RMSEA, and SRMR (Byrne, 2001; Cheung & Rensvold,
2002; Hair et al., 2010; Hu & Bentler, 1999; Marsh et al., 2004) with the usual cut-off values.
To account for potentially differing effects on the distinct competence dimensions, I created
three separate models with marketing competence, technological competence, and organiza-
tional competence as dependent variables, respectively. Further, I included the control vari-

ables corporate support, slack resources, firm size, and firm age into the models.

To test for potential complementary effects between the dimensions, I used pair-wise in-
teraction tests of each pair of the seven dynamic capability dimensions. Using pair-wise in-
teraction tests is common when the complementarity between three or more dimensions is
examined (Tanriverdi & Venkatraman, 2005). While this approach may not be capable to
capture potentially existing multilateral interactions among the seven dimensions
(Lichtenthaler, 2009; Whittington, Pettigrew, Peck, Fenton & Conyon, 1999), it is appropri-
ate in order to identify at least the existence of complementary effects arising from the com-

bination of any pair of the seven dimensions.

Tanriverdi and Venkatraman (2005) argue that it is potentially problematic when there are
high intercorrelations between the predictor variables (the seven dimensions of dynamic ca-
pabilities) and between the predictor variables and their pair-wise interaction terms. While
high intercorrelations among the several dimensions are congruent with complementarity
theory (Milgrom & Roberts, 1995), multicollinearity may be problematic for the interpreta-

tion of the results (Frazier, Tix & Barron, 2004). Even though the several dimensions of dy-
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namic capabilities show significant intercorrelations all variance inflation factors are below
2.5, indicating that multicollinearity is not severely problematic (Hair et al., 2010). Neverthe-
less, to further reduce the potential for problems regarding high intercorrelations, I z-
standardized the continuous predictor variables to calculate their interaction terms (Frazier et
al., 2004). In consequence, the highest observed intercorrelation between a predictor variable
and an interaction term containing the respective predictor variable was r=-.44, which is at
the lower end of the range that Tanriverdi and Venkatraman (2005) report in their study. The
variance inflation factors within the models containing the interaction terms were below 2.5,

again reducing concerns regarding multicollinearity.

3.4.2. Results

Table 3.1 presents the descriptive statistics and Pearson correlations of the variables analyzed
in this study. In Table 3.1 we can observe high and significant intercorrelations among the
dynamic capabilities dimensions, which is congruent with complementarity theory (Milgrom
& Roberts, 1995) and with findings regarding the complementary effects of related con-
structs, e.g. absorptive capacity (Lichtenthaler, 2009). An examination of the nomological
relations reveals that overall the dimensions of dynamic capabilities show stronger correla-
tions with the dimensions of operational capability development than with the dimensions of
firm competence. This correlation pattern is in congruence with the theoretically proposed
relations, where dynamic capabilities drive the development of operational capabilities,
which in turn fosters competence (a relative advantage) in the respective capability dimen-
sions. It is interesting to note that, while the development of technological capabilities only
shows significant relations with competence in the technological domain, the development of
marketing capabilities is positively associated with competence in the marketing and the or-

ganizational domain.
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TABLE 3.1: Descriptive Statistics and Pearson Correlations

Variables Mean s.d. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Marketing competence 438 1.02

2 Technological competence 434 094 29 w+*

3 Organizational competence 4.07 0.99 .43 *Ex 34wk

4 Marketing capability development 4.87 128 33 ** 10 23 ek

5 Technological capability development 465 136 .11 25 k1] 43 HEx

6 Organizational capability development 439 130 25 % 14 * 27 wER 4D Rk DT kEx

7 Corporate support 3.10 096 .05 .02 .03 .06 11 11

8 Firm size (log) 321 1.08 -14* .01 -.08 -.01 28 *x 07 14 *

9 Firm age (log) 1.30 0.54 .03 .01 .02 -.10 14 * .00 -.01 .38 Hk

10 Slack resources 336 132 .11 23 k5 ¥ -.07 14 * 14 * 16 * .08 .00

11 Opportunity recognition 482 1.19 33 * DQ ** 37 wEE 44 wRx 40 ¥R 38 R (2 -.07 .06 A5 0%

12 Capability monitoring 410 137 21 ** 14 * 20 ¥R 4] Rk 35wk 40 R 1] .04 .03 18 ** 57 wEx

13 Knowledge acquisition 478 126 .13 * .07 16 ** 28 kR 3 Rk 34 Rk 17 Rk 03 .02 14 * 54 wkx 54 ek

14 Knowledge transfer 434 139 27 %k (kxR D Rk 35 kkk D4 kkx 40 ¥R 10 -.06 -.06 .09 AT wEx 4D Rk 3R kR

15 Knowledge creation 523 1.10 .20 ** .18 ** 28 wEE D6 wRx 30 Rk 3R Rk (7 .00 .05 A5 * ST kR AR wRE 50 wkx 46 wkx

16 Capability creation 470 1.16 20 ¥k 26 kxR DR kxR 3G kR 40 Wk 43 wRx 0] -.07 -.02 16 * 57 wRx 53 wkx o 43 Rk 43 Rk 63 ik

17 Capability integration 484 1.05 22 %%k ]9 ** 35 wkE o DQ wkk D7 Rkx 44wk 07 -.08 -.01 A5 * S8 wEE 43 Rk 43 Rk 43 Rk 55 Rk 63 kk
N =265
*** p<0.001
** p<0.01
* p<0.05
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Table 3.1 further shows that the development of new organizational/managerial capabili-
ties shows a positive relation to all three competence domains. This indicates the importance
of organizational/managerial capabilities in order to establish firm competence in different
functional areas, which in turn is an important precondition for firm performance and com-
petitive advantage. Studies that investigate the performance effects of capabilities often focus
on marketing or technological capabilities as their links to firm performance are more obvi-
ous, while the potential contribution of organizational capabilities is often neglected. Corpo-
rate support shows no significant relation with capability development or firm competence,
which confirms the decision to conduct this study on the level of business units. Firm size,
firm age, and slack resources, however, show significant relations with the several dependent

variables, underpinning the decision to control for their effects.

Table 3.2 presents the results from SEM and OLS analysis. They present the direct effects
of the seven dynamic capabilities dimensions on capability development within the different
capability areas. The structural models show good fit measures and the regression models
explain a significant portion of variance. Overall, we can observe that not each dimension of
dynamic capabilities unfolds a significant effect on every dimension of operational capability
development. Opportunity recognition shows significant positive relations to marketing capa-
bility development and technological capability development, while capability monitoring
only shows a significant relation to marketing capability development. Knowledge acquisition
shows a marginally significant positive effect on technological capability development only in
the SEM analysis. Knowledge sharing shows significant positive direct relations to marketing

capability development and organizational capability development.

Different than expected, knowledge creation shows (marginally) significant negative rela-
tions to marketing and technological capability development within the SEM analysis and to
marketing capability development within the OLS analysis. Capability creation shows signifi-
cant positive relations to marketing and technological capability development within the SEM
analysis, while showing significant positive relations to all three capability areas in the OLS
analysis. Capability integration shows a significant negative relation to marketing capability
development and a significant positive relation to organizational capability development
within the SEM analysis. Within the OLS analysis, capability integration only shows a sig-
nificant positive relation to organizational capability development. Corporate support shows
no significant influence on the three areas of capability development. Further, slack resources
and firm age show negative relations to marketing capability development, while firm size

shows positive relations to technological and organizational capability development within
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the SEM analysis and with all three capability dimensions within the OLS analysis. The partly
differing results between SEM and OLS mainly result from differences in scale construction.
In SEM the items have individual weights within a factor, while in OLS equal weights are
assigned to each item. Taken together, the results described here provide partial support for
hypothesis 1a.

TABLE 3.2: SEM and OLS Results Direct Effects of Dynamic Capabilities Dimensions
on Operational Capability Development

Dependent Variable: Dependent Variable: Dependent Variable:

Marketing Technological Organizational
Capability Capability Capability
Development Development Development
Independent Variables
SEM Results
B sign. B sign. B sign.
Opportunity recognition 49 Fxx 24 * -.05
Capability monitoring A7 1 .03 12
Knowledge acquisition -.02 A8 (1) .07
Knowledge sharing 16§ .04 21 %*
Knowledge creation -24 =20 (1) -.06
Capability creation 31 ** 41 e 17
Capability integration -19 7 -13 24 *
Corporate support .05 .04 .04
Slack resources .20 *** .03 .04
Firm size .09 3 wE* A1 F
Firm age -15* .04 -.04
x2/df 1.55 1.55 1.59
TLI 94 .94 94
CFI 95 95 .94
RMSEA .05 .05 .05
OLS Results
B sign. B sign. B sign.
Opportunity recognition 31 kx 23 ** .00
Capability monitoring A7 * .07 A3 F
Knowledge acquisition .00 .08 .04
Knowledge sharing A5 % .02 18 **
Knowledge creation -157 -.07 .00
Capability creation 20 ** 29 xHE 16 *
Capability integration -.06 -.09 18 *
Corporate support .06 .07 .04
Slack resources =17 ** .04 .03
Firm size AL * 16 ** A2 %
Firm age -.14 ** .01 .04
Note: Standardized estimates
N=265
*** p <0.001
** p<0.01
*p<0.05
Tp<0.1
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Table 3.3 presents the results from SEM and OLS analysis of the direct effects models on
firm competence. The structural models show good fit measures and the regression models
explain a significant portion of variance. Again, we can observe that not every sub-dimension
of dynamic capabilities unfolds a significant effect on every dimension of firm competence.
Opportunity recognition shows significant positive relations to marketing competence and
organizational competence, while capability monitoring does not show any significant rela-
tion. Different than expected, knowledge acquisition shows (marginally) significant negative
relations to marketing and organizational competence in the SEM analysis and marginally
significant negative relations to all three competence dimensions within the OLS analysis.
Knowledge sharing shows (marginally) significant positive direct relations to marketing and
technological competence within the SEM analysis, while showing significant positive rela-
tions on all three competence dimensions within the OLS analysis. Other than expected
knowledge creation shows no significant relations to any of the competence dimensions in
either analysis. Capability creation shows significant positive relations to technological com-
petence in both SEM and OLS analysis. Capability integration only shows a significant posi-
tive relation to organizational competence within the OLS analysis. Corporate support and
firm age show no significant influence on the firm competence within the three capability
areas. Further, slack resources show positive relations to technological competence, while
firm size shows a negative relation to marketing competence within the OLS analysis. Taken

together, these results only partially support hypothesis 1b.
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TABLE 3.3: SEM and OLS Results Direct Effects of Dynamic Capabilities Dimensions
on Firm Competence

Dependent Variable: Dependent Variable: Dependent Variable:

Marketing Technological Organizational
Competence Competence Competence
Independent Variables
SEM Results
B sign. B sign. B sign.
Opportunity recognition 44 % .09 37 **
Capability monitoring .02 -.07 -.07
Knowledge acquisition -23 F -12 =20 (1)
Knowledge sharing A7 (1) A8+ 12
Knowledge creation .06 .00 A1
Capability creation -.02 29 * -.03
Capability integration -.09 -.08 .16
Corporate support .06 -.01 .02
Slack resources .09 .19 ** .09
Firm size -.19 ** .01 -.06
Firm age .10 .01 .04
v /df 1.52 1.58 1.58
TLI .94 .94 .94
CFI 95 .94 .94
RMSEA .04 .05 .05
OLS Results
B sign. B sign. B sign.
Opportunity recognition 29 F*x .08 26 **
Capability monitoring .03 -.04 -.05
Knowledge acquisition =12 (1) - 12 (F) -11 (7)
Knowledge sharing A5 % A2 1 A2 F
Knowledge creation .01 .02 .05
Capability creation -.02 19 * -.01
Capability integration .01 .00 18 *
Corporate support .04 .00 .00
Slack resources .06 20 FEE .09
Firm size -.07 .03 .01
Firm age -.01 -.04 .00
Note: Standardized estimates
N=265
*** p <0.001
** p<0.01
*p<0.05
tp<0.1

Table 3.4, Table 3.5, and Table 3.6 show the interaction effects of the dynamic capabilities
dimensions on marketing, technological, and organizational competence, respectively. In Ta-
ble 3.4 we can observe significant complementary effects of opportunity recognition with
knowledge sharing, capability creation, and capability integration on marketing competence.

Further, capability monitoring and capability creation unfold significant complementary ef-
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fects on marketing competence. Knowledge acquisition and capability creation further unfold
significant complementary effects on marketing competence. Knowledge sharing unfolds sig-
nificant complementary effects with knowledge creation, capability creation, and capability
integration. Finally, capability creation and capability integration unfold a significant com-
plementary effect on marketing competence.

TABLE 3.4: Interaction Effects Dynamic Capabilities Dimensions on Marketing Com-
petence

Dependent Variable: Marketing Competence

Opportunity Capability Knowledge Knowledge Knowledge Capability

recognition monitoring acquisition  sharing creation creation
Opportunity
recognition
C o
spability
monitoring
Knowledge
L n.s. n.s
acquisition
Knowl
oW cdge 18%* n.s. n.s.
sharing
Knowled
OV.V caee n.s. n.s. n.s. 107
creation
Capabilit
apabIity 4%k A1t 12% 19%* ns.
creation
Capability . s e
integration .18 n.s. n.s. 15 n.s. .19
N =265

Significance levels: ***p<0.001; **p<0.01; *p<0.05; $<0.1; n.s. = not significant
Note: standardized estimates

The results in Table 3.5 show that opportunity recognition unfolds significant complemen-
tary effects on technological competence with capability monitoring and capability creation.
Further, capability creation shows significant complementary effects on technological compe-

tence with knowledge sharing and capability integration.
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TABLE 3.5: Interaction Effects Dynamic Capabilities Dimensions on Technological
Competence

Dependent Variable: Technological Competence

Opportunity Capability Knowledge Knowledge Knowledge Capability

recognition monitoring acquisition  sharing creation creation
Opportunity
recognition
Capabilit
pabiity A1%

monitoring
Knowledge

L n.s n.s
acquisition
Knowledge

. n.s n.s n.s
sharing
Knowledge

. n.s n.s n.s n.s
creation
Capabilit

P . Y 5% n.s. n.s. 2% n.s.

creation
Capability
integration n.s n.s. n.s. n.s. n.s. A27
N =265

Significance levels: ***p<0.001; **p<0.01; *p<0.05; 7<0.1; n.s. = not significant
Note: standardized estimates

The results in Table 3.6 reveal unexpected findings. The significant interaction effects of

capability monitoring with knowledge acquisition and knowledge creation show negative

slopes. In this case, we therefore do not observe complementary effects among the dynamic

capabilities dimensions on organizational competence, but compensatory effects. As opposed

to complementary effects, compensatory effects are defined as when doing more of one thing

decreases the returns to doing more of another. This refers to what sometimes is also termed

‘substitutability’ (e.g. Arora, 1996).
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TABLE 3.6: Interaction Effects Dynamic Capabilities Dimensions on Organizational
Competence

Dependent Variable: Organizational Competence

Opportunity Capability Knowledge Knowledge Knowledge Capability

recognition monitoring acquisition  sharing creation creation
Opportunity
recognition
Capabilit
pabtily n.s

monitoring
Knowledge

. £ n.s -.14%
acquisition
Knowledge

. n.s n.s n.s
sharing
Knowledge

vede n.s -.13* n.s n.s
creation
Capabilit

Pablily n.s n.s n.s n.s n.s

creation
Capability
integration n.s n.s. n.s. n.s. n.s. n.s.
N =265

Significance levels: ***p<0.001; **p<0.01; *p<0.05; $<0.1; n.s. = not significant
Note: standardized estimates

3.5. Discussion and Conclusion

3.5.1. Implications

This study provides a strong contribution to the dynamic capabilities literature as it enables a
more in-depth understanding about how dynamic capabilities contribute to the development of
operational capabilities and especially about how dynamic capabilities contribute to the crea-
tion of operational capabilities of superior quality (competence). Thereby, this study also pro-
vides deeper insight into the nature of dynamic capabilities, their dimensions, and the interre-

latedness between the dimensions.

Regarding their direct effects, the results show that different dimensions of dynamic capa-
bilities unfold partly different contributions to the development of operational capabilities and
to firm competence. Further, it is interesting to note that the direct contributions of the dy-
namic capabilities dimensions also partly differ depending on the distinct content of the op-
erational capability areas. Opportunity recognition, for example, seems to play no role in de-
veloping organizational capabilities, while it seems to be very important for the development
of marketing and technological capabilities. A plausible explanation might be that opportunity
recognition is outward-directed and identifies opportunities and threats based on changes in
technological development or the change in customer preferences. Such changes are likely to

directly affect the effectiveness and efficiency of existing marketing and technological capa-
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bilities in the first place. Thus, it is the development of marketing and technological capabili-
ties that is directly triggered by the recognition of external changes. The development of or-
ganizational capabilities, however, might be rather triggered by internal sources, when for
example the development of new capabilities in different capability areas requires new proc-

ess-related alignment.

It is further interesting that knowledge sharing directly contributes to the development of
marketing and organizational capabilities, but seems unimportant for the development of
technological capabilities. An explanation might be that technological capabilities are espe-
cially dependent on specialized knowledge and skills which reside in a specific domain of
expertise (e.g. R&D department) within the organization. Thus, the development of new tech-
nological capabilities is driven through this domain of expertise while being rather less de-
pendent on input from other capability domains of expertise, such as the marketing depart-
ment. However, an effective marketing capability that enables to successfully market the
firm’s output also requires consideration of the technological features of the firm’s products
or the general technological capacity of the organization. Thus, the development of new mar-
keting capabilities is likely to be much more dependent on the sharing of knowledge among

different domains of expertise (i.e. different functional departments).

The negative effect of knowledge creation on the development of marketing and techno-
logical capabilities is a rather unexpected finding. An explanation might be that firms use
newly created knowledge to implement rather small but perceptible changes to existing capa-
bilities in order to enhance their effectiveness, and thus rather modify existing capabilities
than developing new ones. Further, the development of organizational capabilities seems
rather less dependent on the ability to create or build completely new capabilities. The devel-
opment of organizational capabilities seems to rather depend on the recombination of knowl-
edge, and thus mainly on the sharing of new knowledge among different departments. Capa-
bility integration shows a negative effect on the development of marketing capabilities, but a
positive effect on the development of organizational capabilities. The very distinct function
those capabilities fulfill within the firm may provide a plausible explanation for this differing
effect. While activities relating to marketing capabilities are directed towards the external
environment, activities relating to organizational capabilities address the coordination of other
activities within the organization. Thus, it is an inherent characteristic of the effectiveness of
an organizational capability to account for characteristics or attributes of other capability ar-
eas. For the development of marketing capabilities, the first challenge is to develop a capabil-

ity that most effectively addresses customer demands and market products. An additional
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challenge in this respect is to consider and calibrate the requirements of other capability areas,
e.g. the technological domain. Thus, a stronger focus on integrating and aligning a new capa-
bility with the existing configuration is likely to hinder its development compared to a situa-

tion where such an alignment is neglected.

With the exemption of technological competence, the recognition of opportunities arising
from changes in the environment unfolds significant direct effects on firm competence. To
establish competence (a higher relative quality of the capability) in the technological domain
also other aspects seem relevant than just identifying the need for change. Within the other
capability domains the early recognition of opportunities and threats seem to provide an ad-
vantage for firms so that they are able to establish an advantage with respect to their opera-
tional capabilities. A very interesting finding is the negative direct effect of knowledge acqui-
sition on firm competence. A plausible explanation is inherent to the resource-based view of
the firm, which states that firms build advantages based on unique and heterogeneous re-
source and capability bundles. Knowledge that has been acquired from outside the firm, and
thus also exists within other firms or may also be accessible by other firms, is therefore
unlikely to establish an advantage on a stand-alone basis. Only when combined internally to
new and firm specific knowledge combinations, acquired knowledge may provide a relative
advantage. The significant effect of capability creation underpins the argument made above.
To establish competence in the technological capability domain requires the ability to build
completely new capabilities. Thus, technological competence is much more dependent on the

ability to create new capabilities than just to identify the need for change.

The relative unimportance of corporate support regarding the development of operational
capabilities as well as for establishing competence undergirds dynamic capabilities as a firm-
level (i.e. business segment level) construct. Prior research revealed that the business unit
level explains far more variation in performance than the industry or the corporate level
(McGahan & Porter, 1997; McGahan & Porter, 2002; Misangyi et al., 2006; Rumelt, 1991).
The results of this study suggest that the reason for the outstanding performance contribution
of the business unit may be due to the fact that capabilities are developed on the level of the
business units and as a consequence competence, which drives performance differences, is

also established on the level of the business units.

Other than Danneels (2008) I find slack resources only to be positively related to compe-
tence in the technological domain. To establish competence in the technological domain

seems to be much more dependent on excess financial and human resources than establishing
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competence in other domains. Interestingly, slack resources seem to hinder the development
of new marketing capabilities. This might be due because firms possessing higher amounts of
slack may be rather satisfied with the current situation and thus may not feel the urge to mar-

ket their products more effectively (Danneels, 2008).

The results suggest that larger firms are rather engaging in the development of technologi-
cal capabilities and organizational capabilities, but are not favored in terms of competence
within these capability areas. As the development of technological solutions is especially
costly, larger firms are likely to be favored due to a stronger potential to realize economies of
scale, and thus are rather willing to engage in technological capability development. The ex-
planation for the stronger engagement of larger firms in the development of organizational
capabilities is also straight forward. The larger the firm the higher the challenges of effec-
tively dividing labor among departments and employees. Moreover, the more employees or
departments are present within a firm the stronger the urge to implement effective coordina-
tion mechanisms and to implement effective communication structures. Firm age shows a
negative relation to the development of marketing capabilities. This might be due to the
proposition that prior knowledge and experience may have the effect of blinders (Danneels,

2008) or that prior experience prevents overhasty engagement in capability development.

Regarding the complementary effects of the dynamic capabilities dimensions, the results
show several significant complementarities among the different pairs of dimensions. Thereby,
each of the seven dimensions is part of at least one pair of variables that unfold a significant
complementary effect on a dimension of firm competence. These results indicate that a good
part of dynamic capabilities’ effects on other organizational outcomes arises from synergies
among the several dimensions of dynamic capabilities, which would not be detected when the
direct effects are analyzed on a stand-alone basis (Tanriverdi & Venkatraman, 2005). Based
on an analysis of the direct effects alone, I might have incorrectly concluded that not all of the
dimensions contribute to firm competence, although they indeed contribute through their syn-
ergetic effects in combination with other dimensions of dynamic capabilities (Lichtenthaler,

2009).

The present study provides deeper insight into the nature of dynamic capabilities and their
effects and informs about the direct contributions of the dynamic capabilities dimensions and
their synergetic effects. Future studies might investigate their complementary effects in more
detail and examine the multilateral interactions among the dimensions. For firms aiming at

developing or implementing dynamic capabilities, the results of this study implicate that it
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might be of rather limited value to implement only single dimensions of the concept. As the
overall effect of dynamic capabilities on firm competence is significantly affected by the syn-
ergetic effects of the several dimensions, firms are well advised to rather implement dynamic
capabilities comprehensively. Due to the complementary effects, the benefits arising from
dynamic capabilities are harder to imitate for competitors as the likelihood of successfully
imitating several dimensions is significantly lower than for imitating singular capabilities

(Tanriverdi & Venkatraman, 2005).

Further, the results of this study have important implications for empirically examining the
effects of dynamic capabilities and drawing theoretical conclusions on construct level. In the
case where multi-dimensional constructs are present within theoretical relationships, examina-
tion of the relations should be conducted on construct level rather than on the level of their
dimensions in order to draw appropriate theoretical conclusions (Wong et al., 2008). When
examination is conducted on dimension level it bears the risk to neglect joint effects and inter-
relations among the dimensions and findings on dimension level cannot simply be aggregated
and applied to construct level (Wong et al., 2008). Further, partly divergent effects or partly
non-significant relations on dimension level may lead to incorrect conclusions about the im-
pact of the overall construct on its expected outcome (Tanriverdi & Venkatraman, 2005). In
order to capture potential multilateral interactions and covariance among several dimensions,
and thus to completely capture the overall effect of a multi-dimensional construct, higher-
order modeling should be applied (Edwards, 2001; Tanriverdi & Venkatraman, 2005; Wong
et al., 2008). This seems especially relevant in the present case, where we can observe direct
effects with different directions and significance levels as well as complementary and com-

pensatory effects among the dimensions.

3.5.2. Limitations

This study applies perceptual measures from the same data source for dependent and inde-
pendent variables, which bears the risk of common method variance that can not be totally
ruled out. However, the validation based on objective measures and second informants re-
duced my concerns that the results might be biased due to common method variance. Never-
theless, future studies might combine perceptual measures with objective data and use multi-
ple data sources. As this study applies a newly developed model of dynamic capabilities, ex-
ternal validation is difficult. Although the applied measure shows high congruence with theo-

retically proposed effects and expected related measures further validation is necessary.
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As I applied two-way interaction to detect potential complementarities of pairs of dimen-
sions, this approach is not sufficient to detect potential multi-lateral interactions among the
seven dimensions. Future studies might address this issue by applying an approach that may

also cover the multi-lateral interactions.

As this empirical study focuses on business units of large firms operating in Germany, the
findings should be validated in alternative settings. I approached the largest firms of the re-
spective industries, which include all 110 firms listed in the three major stock exchanges and
all 100 largest firms operating in Germany. Those firms might be more successful in the mar-
ket place than the average of the basic population, in terms of firm competence. However, in
this study I controlled for firm size, excess resources, and corporate support in order to detect
potential effects. As the surveyed firms operate internationally, the results should hold in
comparable settings than Germany. Future studies might focus on a broader sample in terms

of performance differentials and might focus on small firms or on corporate level.
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4. DYNAMIC CAPABILITIES AND INNOVATION PER-
FORMANCE: DIRECT AND INDIRECT DRIVERS OF
SUCCESSFUL INNOVATION AND THE INFLUENCE OF
ENVIRONMENTAL DYNAMISM

4.1. Introduction

Innovation is seen as a key driver of competitive advantage and superior performance
(Sharma & Lacey, 2004). However, while successful innovation creates positive outcomes
like customer satisfaction, competitive advantage in the market place, and in turn superior
financial returns, innovation activity is most often accompanied by increasing costs, innova-
tion failure, and a negligence of core competences (Simpson, Siguaw & Enz, 2006). More-
over, Simpson et al. (2006) argue that the negative effects of innovation activity may actually
outweigh the positive outcomes, meaning that positive innovation outcome (i.e. newly devel-
oped products) is not necessarily accompanied by positive innovation performance (i.e. mar-

ket success or profitability of newly developed products).

Especially more dynamic business environments are characterized by higher innovation ac-
tivity, and simultaneously by a quicker product obsolescence and higher risk regarding in-
vestment decisions directed towards innovation activities (Calantone, Garcia & Droge, 2003).
Turbulent business environments lead to increased research and development costs, more
rapid and radical technological development, shorter product life cycles, more intense compe-
tition, and as a consequence, high innovation failure rates that make innovation more risky
and difficult (Droge, Calantone & Harmancioglu, 2008). In order to stay competitive espe-
cially in turbulent environments firms are constantly urged to innovate (Danneels, 2002) and
innovation performance is more challenging (Kessler & Chakrabarti, 1996). Thus, in turbulent
environments successful innovation is both more important and more difficult to achieve
(Droge et al., 2008). While being vital in turbulent environments, innovation performance is

even harder to achieve under such conditions.

The high failure rates of innovation activity between 40 percent and 90 percent, which are
regularly reported (e.g. Edgett, Shipley & Forbes, 1992; Mahajan, Muller & Wind, 2000),
draw the attention to the question which factors might enhance successful innovation. Several
studies therefore investigated potential success factors for innovation activities. Findings sug-

gest that structural complexity and organizational size are positively related to organizational
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innovation, while both relations are positively moderated by environmental uncertainty
(Damanpour, 1996). Moreover, a meta-analysis between innovation and potential organiza-
tional determinants found positive relations between innovation and specialization, functional
differentiation, professionalism, managerial attitude toward change, technical knowledge re-
sources, administrative intensity, slack resources, and external and internal communication
(Damanpour, 1991). Other studies found conflict management to have a positive effect on
innovation performance (Song, Dyer & Thieme, 2006) or that innovation speed positively
influences new product performance (Carbonell & Rodriguez, 2006). Droge et al. (2008)
found that market intelligence (in low environmental turbulence) and innovative orientation
(in high environmental turbulence) foster new product success. Maurer, Bartsch and Ebers
(2011) recently found that social capital, mediated by knowledge transfer, positively influ-

ences innovation performance.

Organizational theory suggests that large, established firms are especially threatened to fail
in innovation-based competition because of inertia and inflexibility (Henderson, 1993).
Dougherty (1992) proposes the argument that large firms often face problems to effectively
link technological and market possibilities in product designs, which is vital for the develop-
ment of commercially valuable new products. Dougherty and Hardy (1996) find that large
firms suffer from an inability to connect innovation with organizational resources, processes,
and strategy. In his later work Schumpeter (1942, 1949) pointed towards a possible advantage
of large and established companies with respect to innovation due to the implementation of
innovation routines that help to create new resource and capability combinations, which in
turn enable successful innovation (Galunic & Rodan, 1998; Hagedoorn, 1996; Mahoney,

1995).

Since the early days dynamic capabilities are linked to a Schumpeterian world of innova-
tion-based competition (Teece et al., 1997). Yet, relatively little research has been conducted
on this link. Dynamic capabilities are proposed to build new resources and capabilities like
new product development capabilities and new process development capabilities (McKelvie
& Davidsson, 2009; Prieto et al., 2009), which in turn underpin the development of innovative
products and services (Eisenhardt & Martin, 2000; Pavlou & El Sawy, 2006; Zahra et al.,
2006). Further, dynamic capabilities seem to govern the efficiency of innovative activity by
managing the timing, the direction, and the costs of resource and capability development
(Zott, 2003). However, there is a dearth of empirical research and thus the mechanisms and

the effect chain by which dynamic capabilities may contribute to innovation performance re-
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main unclear. Prior research indicates that process level dynamic capabilities lead to competi-
tive advantage in new product development (Pavlou & El Sawy, 2006). In their study, Pavlou
and El Sawy (2006) find that dynamic capabilities in the area of new product development
positively influence functional competence in new product development, which in turn posi-
tively influences competitive advantage in new product development. They further find that
on business process level the effect of dynamic capabilities on functional competence is posi-
tively moderated by environmental dynamism while the effect of functional competence is
negatively moderated. More recently, Lichtenthaler (2009) found that absorptive capacity, a
firm’s ability to acquire, integrate, and utilize external knowledge, is positively related to in-
novation performance, but found the proposed moderation of market and technological turbu-

lence not to be supported.

In this study I broaden the scope by examining how firm-level dynamic capabilities enable
successful innovation activities and in turn lead to superior innovation performance in the
sense of a more successful new product development program. A recent definition states that
dynamic capabilities include the ability to identify the need for change, to formulate a re-
sponse to arising opportunities and threats, and to implement appropriate actions in terms of
capability reconfiguration (Helfat et al., 2007). In order to identify the need for reconfigura-
tion, firms must be able to recognize opportunities and threats arising from changes in the
business environment and must relate these changes to the internal capability position
(Barreto, 2010; Schreydgg & Kliesch-Eberl, 2007; Teece, 2007). To formulate a response,
firms must be able to internally create and to externally acquire knowledge and to share this
knowledge throughout the organization (Eisenhardt & Martin, 2000; Verona & Ravasi, 2003;
Zahra & George, 2002). Finally, to implement appropriate actions, firms must be able to cre-
ate new capabilities and to integrate newly created or acquired capabilities into the existing

capability configuration (Barreto, 2010; Eisenhardt & Martin, 2000; Teece, 2007).

This study contributes to the literature by providing evidence for the linkage between dy-
namic capabilities and the Schumpeterian perspective on innovation. Thereby this study helps
to explain how large firms succeed in innovation-based competition and why some firms are
more successful in managing their new product development programs and in turn achieve
higher innovation performance. The results suggest that dynamic capabilities are the means
by which Schumpeter’s entrepreneurial orientation can be implemented within large organiza-
tions. The capability based perspective applied here explains a significant portion of the vari-

ance in innovation performance. Against prior theoretical arguments indicating an indirect
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effect of dynamic capabilities on innovation performance, which is fully mediated by the cur-
rent capability configuration, the results suggest direct relations that exceed the indirect rela-
tions in effect strength. This indirect link was already implicitly proposed by Schumpeter,
who argued that the professionalized entrepreneurial orientation enables to create novel com-
binations regarding marketing, technological, and organizational aspects, which in turn foster
successful innovation (Galunic & Rodan, 1998; Hagedoorn, 1996; Nelson & Winter, 1982).
Further, the results suggest that dynamic capabilities are likewise effective in creating opera-
tional capabilities of superior quality in different levels of environmental dynamism, while the
effects on innovation performance differ significantly under different environmental condi-
tions. In moderately dynamic environments the direct effect of dynamic capabilities on inno-
vation performance is fully mediated by the existing capability configuration. Hence, in mod-
erately dynamic environments dynamic capabilities are an indirect source of successful inno-
vation, while innovation performance is directly driven by the existing operational capabili-
ties. In turbulent environments, however, the indirect effect of dynamic capabilities on inno-
vation performance is mitigated while the direct effect of dynamic capabilities on innovation
performance is reinforced. Thus, in turbulent environments dynamic capabilities are a direct

driver of successful innovation.

4.2. Theory and Hypotheses

4.2.1. The Entrepreneurial Firm as the Innovator

Schumpeter (1934) highlighted the role of the entrepreneur inducing change by generating
innovations. While in his early work he mainly concentrated on the individual entrepreneur,
characterized by proactive behavior and an ongoing search for opportunities, he already stated
that in modern capitalism large companies become increasingly important as innovators
(Hagedoorn, 1996; Schumpeter, 1934). In his later work Schumpeter (1942, 1949) focused on
the role of the entrepreneur within large companies or the entrepreneurial company itself
(Hagedoorn, 1996). Thereby, innovation activity is becoming a professional business func-
tion, conducted by specialized employees, who develop what is required and market it suc-
cessfully. In large companies, innovation activity is conducted as co-operative entrepreneur-
ship and is gradually depersonalized and automatized, and therefore, innovation activity as-
sumes the shape of routinized behavior (Schumpeter, 1942, 1949). In this context entrepre-

neurial activity is analyzed as a collective activity, in terms of a business function that enables
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the recognition and seizing of opportunities through the development of search routines, firm-

specific skills, and new knowledge (Hagedoorn, 1996).

Innovation from a Schumpeterian perspective involves to develop novel combinations in
technical, marketing, and organizational aspects, and finally, to develop new products and
services that can successfully be placed on the market (Fagerberg, 2003; Hagedoorn, 1996).
Thereby, Schumpeter provides the linkage where the resource-based view of the firm
(Penrose, 1995) and the evolutionary theory of the firm (Nelson & Winter, 1982) tied on by
drawing from the link where novel resource combinations are a source for firm innovation
(Galunic & Rodan, 1998). Penrose (1995), for example, indicates that novel combinations of
resources or a novel usage of resources may create new utility. Nelson and Winter (1982)
state that innovation consists to a large part of a recombination of existing tangible and intan-
gible assets, which they call conceptual and physical materials. With respect to novel resource
combinations that underpin innovation, Galunic and Rodan (1998) emphasize the role of
knowledge-based resources and the ways how they are manipulated and transformed in order
to add value. Through the creation or acquisition of new knowledge (Kogut & Zander, 1992)
the firm may alter these knowledge-based resources, and further may create new capabilities
or competences trough recombining such knowledge assets (Galunic & Rodan, 1998; Kogut
& Zander, 1992). From Galunic and Rodan’s (1998) perspective, these knowledge combina-

tions result in a capability, as they enable to perform a productive task (Grant, 1996a).

It is in this linkage where the connection between the Schumpeterian perspective on inno-
vation and dynamic capabilities resides. The development of innovations (new products and
services) is enabled through novel combinations of existing resources and capabilities and the
transformation of resource and capability configurations (Mahoney, 1995). Schumpeter
(1934) already pointed to novel combinations of assets that underpin innovation. These novel
combinations relate to marketing, technological, and organizational/managerial aspects
(Hagedoorn, 1996). It is this connection between resources and processes with new products
that is of outstanding importance for successful innovation especially in large organizations
(Dougherty & Hardy, 1996). In other words, from a Schumpeterian perspective, large organi-
zations must be able to create new combinations of their resources and capabilities in the do-
mains of marketing, technology, and organization/management in order to create successful
innovations. According to Schumpeter (1942, 1949) large firms implement such an ‘innova-
tion ability’ by implementing specialized functions within the firm that enable entrepreneurial

action and behavior in a routinized, i.e. stable and recurring, fashion (Hagedoorn, 1996). In
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other words, according to Schumpeter firms seek to implement mechanisms with which they
can collectively regularly search for opportunities, can regularly assess how to seize such op-
portunities, and can regularly implement a course of action to address such opportunities with
innovations. Mahoney (1995) also makes the connection to dynamic capabilities by indicating
dynamic capabilities as the drivers behind this transformation process and the role of knowl-
edge accumulation and learning in order to create novel resource and capability combinations.
Teece et al. (1997) propose dynamic capabilities as the mechanisms behind successful inno-
vation in a world of Schumpeterian competition, as they help to identify and create the novel
capability combinations most likely to support the development of novel valuable products
and services. Teece (2007) expands this perspective to the entrepreneurial firm, where dy-
namic capabilities help to sense opportunities trough scanning the environment, to seize these
opportunities through accumulation of knowledge and skills as well as through making in-
formed investment decisions, and to accomplish necessary transformation through managing
reconfiguration. Through the enabling of new capability development, dynamic capabilities

support successful innovation.

According to Helfat et al. (2007), dynamic capabilities regularly involve the identification
of the need for change, the formulation of an appropriate response, and the implementation of
appropriate measures. It may be this threefold composition, in which Schumpeter’s innova-
tion routine (Schumpeter, 1942, 1949) manifests. The notion of a routine thereby relates to the
structural aspect, not to the performative aspect of routines (Feldman & Pentland, 2003). In
other words, there is a stable and recurring pattern regarding what is done, but not necessarily
a stable and recurring pattern in how this is done. More precisely, this means that firms regu-
larly engage in activities that enable to identify necessary changes, to formulate the response,
and to implement a response, but show variation within the activities that build the content of
these phases. As noted above, several distinct but related capabilities may build the funda-
ment of these three phases. In order to identify the need for reconfiguration, firms must be
able to recognize opportunities and threats arising from changes in the business environment
and must relate these changes to the internal capability position (Barreto, 2010; Schreyogg &
Kliesch-Eberl, 2007; Teece, 2007). To formulate a response, firms must be able to internally
create and to externally acquire knowledge and to share this knowledge throughout the or-
ganization (Eisenhardt & Martin, 2000; Verona & Ravasi, 2003; Zahra & George, 2002). Fi-

nally, to implement appropriate actions, firms must be able to create new capabilities and to
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integrate newly created or acquired capabilities into the existing capability configuration

(Barreto, 2010; Eisenhardt & Martin, 2000; Teece, 2007).

Figure 4.1 contrasts the Schumpeterian and the dynamic capabilities perspectives on inno-
vation, thereby displaying the congruence between the key concepts involved and their rela-
tion. Thereby, it becomes obvious that dynamic capabilities are the internal mechanisms that
drive the reconfiguration of the firm’s capability configuration, which in turn support the de-
velopment of new products and services. Prior research suggests that successful innovation is
directly driven by the firm’s operational capabilities, which in turn are affected by dynamic
capabilities (Danneels, 2002; Kraatz & Zajac, 2001; Verona, 1999), as dynamic capabilities
build, modify, or reconfigure operational capabilities (Helfat & Peteraf, 2003). This argumen-
tation mirrors recent research results, where dynamic capabilities indirectly contribute to new
product success via their effects on operational capabilities (Ellonen, Jantunen & Kuivalainen,

2011; Pavlou & El Sawy, 2006).

FIGURE 4.1: Contrasting the Schumpeterian and Dynamic Capabilities Perspectives on

Innovation
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However, dynamic capabilities’ attributes suggest that they also help to increase the effi-

ciency and speed of innovation activities and help to assess the value potential of innovation
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projects. Thus, it is likely that dynamic capabilities unfold additional direct effects on innova-

tion performance, which are not mediated by the firm’s operational capabilities.

To examine how dynamic capabilities influence successful innovation, I therefore investi-
gate the direct and indirect relations of dynamic capabilities with innovation performance. To
account for the indirect effects of dynamic capabilities on innovation performance, I control
for the mediating role of the current capability configuration. To capture a firm-level capabil-
ity configuration that may meaningfully mediate the effect between dynamic capabilities and
innovation performance, I included marketing capabilities, technological capabilities, and
organizational/managerial capabilities into the analysis (Dougherty, 1992; Hagedoorn, 1996).
Furthermore, it is unclear to what extent the direct and indirect effects of dynamic capabilities
on innovation performance may be contingent to different levels of environmental dynamism.
Is the effectiveness of dynamic capabilities independent of environmental dynamism
(Eisenhardt & Martin, 2000; Zahra et al., 2006) or are dynamic capabilities indeed especially

valuable in turbulent environments (Teece et al., 1997)?

In this study, innovation is defined as the development of new products and/or services
(Brown & Eisenhardt, 1995) and innovation performance is defined as the absolute or relative
success of the product/service development program (Song et al., 2006). A capability in gen-
eral is defined as the ability to perform an activity (Amit & Schoemaker, 1993; Grant, 1991;
Helfat & Peteraf, 2003; Penrose, 1995) in the sense that a firm can carry out a specific activity
purposefully, repeatedly, reliable, and in an at least minimally satisfactory manner (Helfat et
al., 2007; Helfat & Winter, 2011). Further, I distinguish between operational capabilities,
which are defined as those that enable an organization to perform the ordinary business activi-
ties (Collis, 1994; Helfat & Winter, 2011; Winter, 2003) and dynamic capabilities, which op-
erate on these operational capabilities by building, integrating, or modifying operational ca-
pabilities (Helfat & Peteraf, 2003). A better relative capability in comparison to competition
is referred to as competence in this paper, in the sense of a distinctive competence (Snow &
Hrebiniak, 1980; Teece et al., 1997). Environmental dynamism is defined as the rate of
change in technologies, customer preferences, and the intensity of competition (Jaworski &

Kohli, 1993).

According to the observation made above, large organizations survive in a world of inno-
vation-based competition through the possession of dynamic capabilities. Based on this
Schumpeterian perspective on successful innovation, dynamic capabilities are the mecha-

nisms that drive the creation of new operational capabilities — i.e. marketing, technological,

92



and organizational/managerial — through opportunity recognition, knowledge accumulation,
and transformation of the capability configuration, which in turn foster innovation perform-
ance. To analyze the conditions and requirements for successful innovation, and thus innova-
tion performance, and to examine how dynamic capabilities enable organizations to meet

these demands, I reviewed relevant innovation and dynamic capabilities literature.
4.2.2. Dynamic Capabilities and Innovation Performance

Beneath competitive advantage in the market place and financial and market performance as
outcomes of dynamic capabilities (Helfat et al., 2007), dynamic capabilities have since the
early days been linked to innovation (Eisenhardt & Martin, 2000; Teece et al., 1997). Innova-
tion is seen as a key driver of organizational renewal (Danneels, 2002) and is often associated
with competitive advantage and superior financial performance (Sharma & Lacey, 2004).
However, it is often overlooked that innovation per se does not lead to competitive advantage,
superior financial or market performance, or even firm survival (Barnett & Freeman, 2001;
Lichtenthaler & Lichtenthaler, 2009; Simpson et al., 2006). Actually, many organizations
suffer from unsuccessful innovation and innovation failure (Edgett et al., 1992; Mahajan et

al., 2000).

Verona (1999) points out that innovation performance is directly influenced by an organi-
zation’s operational capabilities. Pavlou and El Sawy (2006) report such an effect for cus-
tomer, technical, and managerial competence having a positive influence on new product de-
velopment. Several scholars in the field of innovation previously argued that operational
competences underpin successful innovations (Brown & Eisenhardt, 1995; Danneels, 2002;
Galunic & Rodan, 1998; Simpson et al., 2006; Teece, 1986). The use of capabilities can
thereby increase revenues and/or reduce cost (Drnevich & Kriauciunas, 2011). Different ca-
pabilities affect innovation performance differently, and as one capability might also affect
another — e.g. organizational capability might strengthen technological and marketing capa-
bilities — it is important to account for a relevant capability configuration instead of singular
capabilities and draw conclusions on construct level (Spanos & Lioukas, 2001; Wong et al.,
2008). Song et al. (2005), for example, find that the conjoint effects of technological and
marketing capabilities on performance are stronger than the combined singular effects. Mar-
keting capabilities, technological capabilities, and organizational capabilities seem especially
relevant in the context of innovation. Innovation most often requires applying new technical
or technological solutions in order to serve new customer demands and needs. Thus, innova-

tion activity directly involves marketing and technological capabilities, but also requires the
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involvement of different functions or departments within the organization, such as R&D, pro-
duction, business development, and marketing. In order to effectively coordinate the activities
of these various functions and to enable effective communication, organizational/managerial
capabilities seem to play a role of outstanding importance. Thus, marketing capabilities, tech-
nological capabilities, and organizational capabilities enable to perform the necessary activi-
ties to successfully launch new products. A higher relative quality in comparison with compe-
tition, resulting in firm competence, is very likely to have a positive effect on the success of

innovation activities, and thus, innovation performance.

Dynamic capabilities enable firms to identify the need for change, to acquire and integrate
necessary knowledge to react to challenges, and to reconfigure the firm’s existing capability
configuration. Thereby, dynamic capabilities help to meet external demands regarding the
firm’s resource and capability configuration (Eisenhardt & Martin, 2000; Teece, 2007). They
do so by helping to extend, modify or build operational capabilities and resource configura-
tions (Helfat et al., 2007). Hereby, dynamic capabilities help to strengthen the relative quality
of the capability configuration (Pavlou & El Sawy, 2006). Capron and Mitchell (2009) show
that firms with a higher ability to manage reconfiguration were more effective in creating ca-
pabilities. Firms which posses dynamic capabilities continuously monitor their resource and
capability endowment and calibrate their internal capacity with external demands in order to
avoid capability gaps. Accordingly, dynamic capabilities are expected to have a positive ef-
fect on relative quality of the resource and capability endowment. While strengthening the
quality of capability development, dynamic capabilities enable to build operational capabili-
ties of superior quality which results in firm competence. Thereby, dynamic capabilities in-
crease the positive outcomes of ordinary capabilities (Drnevich & Kriauciunas, 2011), and
thus their contribution to innovation performance. Based on the arguments above, I propose
that dynamic capabilities have a positive effect on firm competence, which in turn positively
affects innovation performance. Thus, dynamic capabilities unfold an indirect positive effect

on innovation performance.

While this indirect effect is in line with the argument that the performance effects of dy-
namic capabilities are mediated by the resource base (Eisenhardt & Martin, 2000; Helfat &
Peteraf, 2009; Pavlou & El Sawy, 2006; Zahra et al., 2006), I propose that the effects of dy-
namic capabilities on innovation performance are more complex. Dynamic capabilities enable
to meet the requirements of successful innovation as they help to identify trajectories of tech-

nological and market development, to identify and interpret the relevant information, and to
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determine the implications for the actual business model (Danneels, 2008; Teece, 2007).
Cohen and Levinthal (1990) argued that knowledge acquisition and assimilation foster inno-
vation. Beside the acquisition of technological knowledge that enables product innovation, it
is also important to learn which alternative technological solutions or alternative business
models coexist and which implications can arise from engaging in the one or the other path
before starting to launch new products in order to address potential customer needs (Danneels,
2002). Tsai (2001) found a positive relation between knowledge acquisition and innovation.
The simultaneous presence of knowledge creation, knowledge acquisition, and knowledge
sharing is indispensable for successful innovation (Verona & Ravasi, 2003) as innovation
most often involves to market new products to new customer groups in new markets. Recent
research provides evidence for the positive influence of knowledge sharing on innovation
performance (Maurer et al., 2011). The learning component of dynamic capabilities enables
the internal creation of new knowledge (Kogut & Zander, 1992), the acquisition of new
knowledge from external sources (Cohen & Levinthal, 1990; Zahra & George, 2002), and the
integration of internal and external knowledge (Augier & Teece, 2008; Teece et al., 1997)
through knowledge sharing and assimilation, and thus, underpin the decisions regarding the
choice of a business model, an organizational design, and the choice which customer needs to

be addressed by which strategy and based on which technology (Teece, 2007).

According to Simpson et al. (2006) the costs and the focus of innovation activities are key
success factors for innovation outcome. Other authors emphasize the importance of cost and
speed (Kessler & Chakrabarti, 1996). Innovation performance results from the benefits cre-
ated by innovations (i.e. new product development) and the costs associated with the devel-
opment of these innovations (Lichtenthaler & Lichtenthaler, 2009; Simpson et al., 2006). I
suggest that dynamic capabilities enable more efficient innovation by reducing the variable
costs of capability development and thus new product development (see also Lichtenthaler &
Lichtenthaler, 2009; Zahra et al., 2006; Zott, 2003), which in turn increase the profitability of
an organizations’ product development program. When a firm commands sensing capability it
is able to economize on transaction costs that arise with the acquisition of information
(Macdonald, 1995). Superior learning mechanisms enable firms to economize on transaction
costs regarding the acquisition of knowledge, and learning itself lowers the costs of resource
deployment (see Zott, 2003). Learning mechanisms, such as knowledge codification, addi-
tionally support acquisition performance (Zollo & Singh, 2004). Different capability recon-

figuration mechanisms are associated with different levels of costs and seem to be effective
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only under certain internal and external conditions (Lavie, 2006). Dynamic capabilities enable
the selection of the appropriate reconfiguration mechanism and sourcing mode (Capron &
Mitchell, 2009), and thus, ceteris paribus reduce reconfiguration costs. Based on this observa-
tion, dynamic capabilities are expected to increase the profitability of innovation activity, and

thus, directly strengthen innovation performance.

Kessler and Chakrabarti (1996) argue that the speed of the innovation process positively
influences innovation performance. This is because innovation speed decreases development
costs as it leads to more efficient and overall lower resource consumption during the innova-
tion process and because faster innovation enables organizations to be early-to-market and to
benefit from first- or second-mover advantages (Kessler & Chakrabarti, 1996). The positive
effect of innovation speed on innovation performance has been confirmed by Carbonell and
Rodriguez (2006), who found that firms with higher innovation speed enhanced their new
product performance. Dynamic capabilities foster innovation speed (Wu, 2010) as they enable
early recognition of opportunities and threats and quick acquisition and creation of new
knowledge. Furthermore, innovation often requires simultaneous development of new skills
and capabilities (Danneels, 2002), which decreases innovation speed (Kessler & Chakrabarti,
1996). Dynamic capabilities have the potential to outweigh this negative effect, and thereby,
to strengthen innovation performance. This is because dynamic capabilities enable organiza-
tions to develop new skills and capabilities quicker. While firms often tend to ‘reinvent the
wheel” when engaging in innovation activities, the monitoring dimension of dynamic capa-
bilities helps to avoid ‘over-engineering’ in terms of capability development. Moreover, ex-
clusive reliance on internal development hampers speed (Kessler & Chakrabarti, 1996). Dy-
namic capabilities enable organizations to simultaneously source from internal and external
sources and to integrate those components, and thus increase innovation speed. As a conse-
quence of this observation, I expect dynamic capabilities to increase the speed of the innova-

tion process, and thus directly influence innovation performance.

Organizations that engage in innovation activities should avoid ‘trying a shot in the dark’
and should focus their efforts. To simultaneously engage in multiple innovation projects can
lead to organizational failure (Barnett & Freeman, 2001), while the clarity of goals and targets
are proposed to foster innovation (Kessler & Chakrabarti, 1996). As different people recog-
nize different opportunities based on the same information (Shane, 2000), it is very important
to identify the opportunity with the highest potential for value creation. The challenge is to

identify the ideal point, where technical feasibility matches customer benefits and can be ad-
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dressed most efficiently based on the organization’s current resource and capability position.
Beneath the capacity to identify this potential based on recognition and monitoring capacities,
effective knowledge sharing between different departments is of outstanding importance to
address this goal, as it involves the skills of different functions, such as marketing, R&D, and
production (Cohen & Levinthal, 1990). Jansen, Van Den Bosch and Volberda (2006) find that
such a connectedness is important for exploratory and exploitative innovation. Further, it is
essential for successful innovation to recognize how technological developments can satisty
potential customer needs (Danneels, 2002). Thereby, it is vital to recognize whether there is
adequate customer demand to avoid the failure of innovative activity (Simpson et al., 2006).
The identification of the next position needed to stay ahead of competition and markets is a
further key element of successful innovations (Simpson et al., 2006). Especially the sensing
and learning components of dynamic capabilities enable organizations to identify and focus
the most promising development paths for their innovation activities and thereby directly con-

tribute to innovation performance.

As an enabling capacity of the different drivers that are expected to support successful in-
novation, dynamic capabilities are likely to have a positive effect on the success of organiza-
tional innovation. I analyzed the complex effects the different facets of dynamic capabilities
unfold on innovation performance, and thereby focused especially on the effect chain. The
analysis shows that a part of dynamic capabilities’ effects operate on the resource base in the
first place and influence innovation performance indirectly. However, there are additional
positive effects of dynamic capabilities that are not mediated by the organizations resource

and capability position. Based on the observation made above, I conclude:

HYPOTHESIS 1: Dynamic capabilities directly and indirectly positively contribute to in-

novation performance.

4.2.3. The Influence of Environmental Dynamism on the Relation between Dynamic

Capabilities and Innovation Performance

Environmental dynamism refers to the rate of change in technologies, customer preferences,
and to the intensity of competition (Jaworski & Kohli, 1993). The role of environmental con-
ditions within the concept of dynamic capabilities might be the most important unsolved
question to date (Zahra et al., 2006). Teece et al. (1997) state that dynamic capabilities are
especially valuable in turbulent environments, while Eisenhardt and Martin (2000) argue that

they are also valuable in moderately dynamic environments. Winter (2003) pointed to certain
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environmental conditions where alternative modes of capability development might be supe-
rior to dynamic capabilities. While conceptual and empirical studies mainly focus on how
environmental dynamism might affect the relation between dynamic capabilities and firm
performance in terms of overall financial performance (e.g. Drnevich & Kriauciunas, 2011),

the effects on successful innovation are less investigated.

Teece et al.’s (1997) definition emphasizes the role of dynamic capabilities in rapidly
changing environments. And indeed, manipulation or reconfiguration of resources and capa-
bilities is especially critical in such environments (Grant, 1996b; Lavie, 2006; Zahra et al.,
2006). Further, it is argued that in turbulent environments it is not sufficient to solely rely on
internal creation of new knowledge, but that firms additionally have to exploit external
knowledge sources (Lichtenthaler, 2009). In more stable environments, characterized by
lower rates of change, lower speed of change, and lower frequency of change, the develop-
ment of new capabilities is less vital. However, Eisenhardt and Martin (2000) argue that dy-
namic capabilities are also effective in creating new resources and capabilities in moderately
dynamic environments, but may vary in pattern. Zahra et al. (2006) also state that dynamic
capabilities may be most valuable in dynamic environments, but that dynamism in the envi-
ronment is not a necessary precondition for dynamic capabilities to effectively create opera-
tional capabilities. Environmental dynamism may be an important trigger for capability de-
velopment, but is just one driving force beneath others (Zahra et al., 2006). The impact of
dynamic capabilities to help to create operational capabilities is thus suspected to be uncondi-
tional to the state of environmental dynamism. Therefore, the effectiveness of dynamic capa-
bilities, which leads to firm competence, is not solely determined by environmental condi-
tions. It follows that, while dynamic capabilities are assumed to effectively create operational
capabilities and establish firm competence in turbulent environments, the logical consequence

is that they also establish firm competence in less turbulent environments.

HYPOTHESIS 2: Dynamic capabilities positively contribute to firm competence in all lev-

els of environmental dynamism.

Successful innovation heavily depends on the firm competence an organization possesses
(Danneels, 2002). In dynamic environments, technological changes, changes in customer
needs, and competitive intensity create ongoing challenges for organizations (Jaworski &
Kohli, 1993). Technological change can have disastrous impact on the organization’s compe-

tences (Teece et al., 1997). Irrespective of this technological change being radical, incre-
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mental, or minor change, it might severely affect the ability to compete successfully
(Henderson & Clark, 1990). Technological change affects technological capabilities by modi-
fying production techniques or methods, components or systems (Lavie, 2006), and affects
organizational/managerial capabilities, because new technologies might require adjusted or-
ganizational processes (Teece et al., 1997). Further, it provides additional alternatives to per-
form activities or to configure capabilities (Lavie, 2006). Additionally, technological change
affects competitive intensity by strengthening or weakening entry barriers, and market turbu-
lence by stimulating customer needs or preferences (Lavie, 2006). Tushman and Anderson
(1986) show that increased environmental turbulence is associated with competence-
destroying discontinuities. In dynamic environments current products and services as well as
once valuable competences erode and become obsolete. Further, development in science and
technology create opportunities for some firms, while others are urged to adapt to the new
conditions (Teece, 2007). A change in customer needs or customer behavior can render the
product or service offerings of firms obsolete (Kohli & Jaworski, 1990). As a firm’s business
model and product offerings are underpinned by specific complementary capabilities, e.g.
production techniques and organizational processes, a shift in consumer preferences addition-

ally threatens the effectiveness and efficiency of an existing capability configuration.

Moreover, changes in technology and customer needs require new products and services
that differ from existing offers in order to compete successfully, urging organizations to en-
gage in exploratory innovation (Jansen et al., 2006). To develop and market new products,
again requires new technological, marketing, and organizational capabilities. While a current
resource and capability endowment is still useful to some extend when external conditions
change, I expect that the effectiveness and efficiency decreases. Thus, in dynamic environ-
ments the existing capability configuration is much less sufficient to innovate successfully

than in moderately dynamic environments. So, I conclude:

HYPOTHESIS 3: Environmental dynamism negatively moderates the impact of firm com-

petence on innovation performance.

According to Teece et al. (1997) dynamic capabilities are especially valuable in turbulent
environments, as there is a continuous need for adaptation and because the changing condi-
tions permanently create opportunities. In turbulent environments, firms are especially urged
to innovate in order to keep pace with external development (Danneels, 2002; Jansen et al.,

2005). With increasing environmental dynamism the need constantly to innovate increases as
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pressures simultaneously arise from different dimensions: external technological develop-
ments, changing customer preferences, and competitive actions. Under such conditions inno-
vation activity is more challenging. It requires gathering more information from different
sources in order to detect possible opportunities and threats. Further, it requires acquiring and
creating more knowledge and simultaneously developing more complementary resources and
capabilities. In turbulent environments, firms have to track more different information sources
in order to identify relevant changes in their technological or market environment, which
raises demands for scanning and interpreting information. As in more turbulent environments
firms can not solely rely on their internal knowledge creation capabilities, but additionally
have to acquire knowledge through external sources to a larger extent (Cassiman &
Veugelers, 2006; Lichtenthaler, 2009), simultaneously managing these processes becomes an
additional challenge. Furthermore, in order to accomplish capability reconfiguration success-
fully in turbulent environments, firms have to be able to apply more different reconfiguration
mechanisms and sourcing modes (Capron & Mitchell, 2009; Lavie, 2006). Selection between
these modes and simultaneously managing reconfiguration is more demanding than managing

reconfiguration in moderately dynamic environments.

Further, in more dynamic environments, innovation speed is more important. Kessler and
Chakrabarti (1996) discuss how environmental dynamism influences the need for innovation
speed. Technological turbulence, for example, increases the need for innovation speed, as new
technologies push out new products and services faster and new technologies increase the
allure of newly developed products and services. Competitive intensity also increases the
need for innovation speed, as organizations become more aggressive and market dynamics are
more difficult to predict. Changing customer needs increase the need for innovation speed as
product life-cycles are shortened and more opportunities for innovation are created. As out-
lined above, I expect dynamic capabilities to increase the speed of the innovation process, and
thus innovation performance. This effect is reinforced in dynamic environments, and there-
fore, the positive direct effect of dynamic capabilities on innovation performance is stronger

in dynamic environments.

When environmental conditions are constantly in a flux, it is much more difficult to iden-
tify potentially valuable development paths and opportunities for potentially lucrative innova-
tions. In such environments dynamic capabilities are especially important (Teece, 2007) for
the identification of potentially valuable positions. Under such conditions, the ability to iden-

tify the need for change, based on the identification of opportunities and threats arising from
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shifts in the environment and the current capability configuration, is increasingly important.
Moreover, the ability to manage different learning and reconfiguration mechanisms are ex-
pected to have stronger effects under conditions of high environmental dynamism. Thus, I

conclude:

HYPOTHESIS 4: Environmental dynamism positively moderates the direct impact of dy-

namic capabilities on innovation performance.

4.3. Methods

4.3.1. Sample and Data Collection

The analyses in this study are based on the same sample as the study described in Chapter 2.
Thus, the sample and the data collection procedure are equal to those described in Chapter
2.4.1. To minimize redundant repetition I therefore would like to refer to Chapter 2.4.1. for a

recall of the explanations regarding sample and data collection.

In order to study dynamic capabilities as drivers of innovation performance, which is re-
garded as a source of competitive advantage (Sharma & Lacey, 2004), the business unit is the
reasonable unit of analysis. This is because long-term performance differentials are largely
attributable to the business unit level (McGahan & Porter, 1997; McGahan & Porter, 2002;
Misangyi et al., 2006; Rumelt, 1991), and thus, their sources should also be examined on the
level of business units (Rouse & Dacllenbach, 1999).

4.3.2. Measurement and Validation of Constructs

Dynamic capabilities and firm competence were measured with the same scales and items as
displayed in Table 2.1 in Chapter 2. In order to develop appropriate scales for innovation per-
formance and environmental dynamism, I reviewed relevant literature to identify existing
scales or items that relate to the domain of the constructs in question. The resulting scales
were validated in interviews with academics and practitioners as described in Chapter 2.4.2.
The items for innovation performance and environmental dynamism were both measured on a

seven-point Likert-scale. The items and their scales are presented in Table 4.1.

Innovation Performance (0. = 0.85) was measured with an existing three-item scale
(Lichtenthaler, 2009; Song et al., 2006), where respondents were asked to rate the actual ab-

solute and relative performance of their product development program.
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I validated the subjective measures with patent counts (see Rothaermel & Hess, 2007) ob-
tained from the German Patent and Trademark Office for a sub-sample of 40 business units.
Although patent counts are not a perfect equivalent for the success of a product development
program, it mirrors innovation activity and should indicate the ability of the respondents to
provide reliable estimates. I compared the patent counts of the respective business units with
the patent counts of the strongest competitor which the respondents were asked to indicate in
the survey. To validate the indication of strongest competitor, I cross-checked with objective
data from Hoover’s Company Profiles and found full congruence. Then, I calculated the ratio
of the patent counts of the focal business unit and its main competitor and compared it with
the item ratings, where the respondents indicated their relative innovation performance.
Thereby, in 75 % of the cases I found the item ratings of 4 and above (below 4) correspond to
patent count ratios of 1 and above (below 1), with higher (lower) ratings corresponding with
higher (lower) ratios. Based on these results I believe the subjective measure of innovation
performance to be reliable and valid (Batjargal, 2010). I was only able to obtain objective data
for a subsample of 40 business units because on two reasons. First, it is necessary that the
focal business unit is a separate legal entity (not just an organizational entity) and that the
patent filing is attributable to this legal entity (some companies file all patents under the cor-
porate firm). Second, as I compared the patent counts to those of the strongest competitor,

also the strongest competitor had to be a legal entity with respective patent filing.

Firm competence was measured with the three scales marketing competence (a = 0.75),
R&D/technological competence (a = 0.80), managerial/organizational competence (a =
0.85). As I am analyzing relations on construct level in this study — i.e. the effects of dynamic
capabilities on and via the capability configuration - (Wong et al., 2008), I operationalized
firm competence as a composite measure consisting of marketing competence, technological
competence, and organizational/managerial competence. The Cronbach’s Alpha of the com-
posite measure for firm competence is .83, indicating good internal consistency. This measure
captures the actual strength of the capability position in comparison with the strongest com-
petitor. Again, I assessed construct validity applying confirmatory factor analysis, exploratory
factor analysis, and the item-based Pearson correlations. The measurement model of firm
competence, with Xz/dfz 2.25, TLI = .95, CFI = .96, RMSEA = .07, and SRMR = .06 and all
factor loadings being highly significant (p<0.001) and substantive, indicates an acceptable
model fit. The Pearson correlations between the items assigned to the same factor are higher

than between any item assigned to another factor. All average variance extracted estimates of
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the first-order factors exceed 50 percent and any squared inter-construct correlation. Accord-
ingly, an exploratory factor analysis revealed the intended three-factor structure. This indi-
cates convergent and discriminant validity of the constructs (Fornell & Larcker, 1981; Hair et
al., 2010). The second-order factor loadings are all .5 and above and with a construct reliabil-
ity (CR) of 0.69 there is adequate evidence of convergent validity of the second-order con-

struct (Hair et al., 2010).

The rationale for including the actual capability position as a mediator is based on the ar-
gument that innovation performance, captured in a given business year, results from the cur-
rent capability configuration. In this respect, it is important to denote that the actual capability
strength does not change from day to day and thus has certain stability over time. This is be-
cause the creation of new capabilities or the modification of existing capabilities is a time
consuming process. The respondents indicated that in more than 80 percent of the cases,
where capabilities in the different areas were newly created or modified, it took more than 6
months until these newly created or modified capabilities have been successfully integrated

into the capability configuration.

However, one could argue that the effect of the capability configuration on innovation per-
formance is lagged and that the actual innovation performance is rather dependent on a prior
capability configuration. In order to control for such potential temporal effects, I additionally
asked the respondents to indicate the relative strength of their capability position at the time
one year earlier. To capture the relative capability strength one year before, I applied the
same items that were applied to capture the current capability configuration (see Table 2.1).
Cronbach’s Alphas for the measures capturing the prior relative capability position are: mar-
keting competence (a = 0.78), R&D/technological competence (oo = 0.78), manage-
rial/organizational competence (a = 0.77), and overall firm competence (o = 0.83). These
values indicate good internal consistency of the measures. Within a nested model comparison
with confirmatory factor analysis, I assured that the measures of actual firm competence and
prior firm competence constitute two distinct measures. To assess potential lagged effects or
the extent to which the results vary when the prior capability configuration is accounted for, I
recalculated the models with the measure for prior firm competence. The results are given in

Chapter 4.4.

Dynamic capabilities were again captured with the seven scales measuring opportunity
recognition (a = 0.86), capability monitoring (o = 0.87), knowledge acquisition (o = 0.81),
knowledge sharing (o. = 0.77), knowledge creation (o = 0.88), capability creation (a. = 0.90),
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and capability integration (a = 0.87). Please consult Chapter 2.5. regarding the construct va-
lidity of the dynamic capabilities measure. Due to the fact that I analyze the relations on con-
struct level in this study, I applied the superordinate second-order model of dynamic capabili-

ties (Figure 2.2 in Chapter 2) as validated in Chapter 2.5.

Environmental dynamism relates to technological change, market development, and the
intensity of competition (Jaworski & Kohli, 1993). I captured these dimensions with items
from Jaworski and Kohli’s (1993) study and two self-developed items to additionally capture
the rate of change. As environmental dynamism is an aggregate of the dynamism in its dimen-
sions, I aggregated the three scales. The final scale of environmental dynamism (o = 0.81)
consists of 13 items. The items captured the dynamism of the environment during the last

three years.

To validate the subjective measure of environmental dynamism, I applied objective data
that reflects the dynamism of the business environment. The volatility in returns is widely
accepted as an appropriate objective measure for environmental dynamism (see for example
McNamara, Vaaler & Devers, 2003; Snyder & Glueck, 1982). Therefore, I analyzed the mean
and distribution of the subjective measures of environmental dynamism as a function of the
respective industry membership and compared these results with the corresponding volatility
in stock market returns, which reflect the volatility in economic returns. The results of the
objective measure match very well the subjective data. Furthermore, the subjective measure
for environmental dynamism shows computer/IT, telecommunication, and automobile on the
upper end of the dynamism spectrum and consumer goods on a lower level, which corre-
sponds with findings of prior studies (Rosenkopf & Schilling, 2007). Based on these result, I

believe the subjective measure of environmental dynamism to be reliable and valid.

Control variables. 1 applied the same control variables as described in Chapter 2. Thus, |
controlled for corporate support, firm size, firm age, slack resources, and industry effects.
Additionally, controls for the amount of operational capability development (marketing, tech-
nological, and organizational) were included to assure that the identified effects of dynamic
capabilities are independent from omitted variable bias in terms of newly developed opera-

tional capabilities.

The rationale to include these controls relating to firm competence is equal to that de-
scribed in Chapter 2.4.2. In relation to innovation performance as dependent variable, I con-

trolled for corporate support to isolate the effects on business unit level. Further, I controlled
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for slack resources as an alternative explanation for innovation as excess resources provide
stronger funds for innovation activities and allow absorbing for failures (Damanpour, 1991).
On the other hand, slack resources may hamper innovation, due to lower discipline in innova-
tion projects (Nohria & Gulati, 1996). I controlled for the effects of firm size on innovation
performance, as larger organizations are often more successful in commercializing product
innovations (Ettlie & Rubenstein, 1987). Further, larger firms have larger knowledge bases,
which may influence innovation (Lichtenthaler, 2009). I further included firm age as a control
variable to control for the potential effects of prior knowledge and experience on innovation

performance.

TABLE 4.1: Variables and Operationalization

Innovation Performance (o =.85) (7, “strongly agree”, and 1, “strongly disagree”)

The overall performance of our new product development program has met our objectives.
From an overall profitability stand point, our new product development program has been
successful.

Compared with our major competitors, our newly developed products are far more success-
ful.

Environmental Dynamism (o =.81) (7, “strongly agree”, and 1, “strongly disagree”)

The technology in our industry is changing rapidly.

Technological changes provide big opportunities in our industry.

A large number of new product ideas have been made possible through technological break-
throughs in our industry.

Technological innovations in our industry differ significantly from their antecessors.

In our industry major technological innovations are developed quite regularly.

In our kind of business, customers' product preferences change quite a bit over time.

Our customers tend to look for new products all the time.

Sometimes our customers are very price-sensitive, but on other occasions, price is relatively
unimportant.

Competition in our industry is cutthroat.

There are many "promotion wars" in our industry.

Anything that one competitor can offer others can match readily.

Price competition is a hallmark of our industry.

One hears of a new competitive move almost every day.
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4.3.3. Discriminant Validity among Dependent Variable, Mediating Variable, and In-
dependent Variable

To assess discriminant validity between the measures, I applied confirmatory factor analysis,
exploratory factor analysis, and examined the item correlations. As the average variance ex-
tracted estimate for each first-order construct exceeds any squared inter-construct correlation
with any other construct in the study, there is evidence of discriminant validity on first-order
level (Fornell & Larcker, 1981; Hair et al., 2010; Shook et al., 2004). Further, the correlations
between the items assigned to the same factor are significantly higher than the correlations
with items assigned to another factor (Fornell & Larcker, 1981). Accordingly, in an explora-
tory factor analysis (Table 4.2) simultaneously covering all factors relating to the dependent
variable, the mediating variable, and the independent variable, the items cleanly loaded on the
eleven desired factors. I established discriminant validity between the overall measures of
dynamic capabilities, firm competence, and innovation performance with a nested model
comparison. Therefore, I conducted separate confirmatory factor analyses for each pair of
variables, where in one model the covariance between the two constructs was constrained to
unity while being freely estimated in the other model. For each pair the model with the freely
estimated covariance showed better fit based on y*/df with a significant (p<0.001) y*-
difference test, providing evidence for discriminant validity among the overall measures (Hair

et al., 2010).

106



TABLE 4.2: Results of Exploratory Factor Analysis

Opportunity Capability Knowledge Knowledge Knowledge Capability Capability Marketing Organizational Technological Innovation
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727
.593
562
464

Item
Item
Item
Item
.866
.692
652
.618

Item
Item
Item
Item

O 0 9 N W AW N =

720
.699
.662
574

Ttem

—_
(=}

Item

—

Item

Ju—
[\S]

Item

—
w

.681
.679
.569

Item

—_
s

Item

W

Item

—_
(=}

.689
.683
.562

Item

—_
~

Item

—
o]

Item

=

784
728
.641
558

Item

1383
S

Item

N
—_

Ttem

[
[\S]

Item

58]
w

750
.661
.640

Item

[\
=

Item

N
W

Item

[
(=)}

787
.646
.540

Item

83
~

Item

1N
o]

Item

N
o

.822
709
705
.634

Item

W
S

Item

w
—_

Ttem

13
[\S]

Item

w
w

.895
.674
.621

Item

w
=

Item

w
W

Item

W
(=)}

761
Item 739
Item 38 707

Item

w
~

Maximum-likelihood estimation with varimax rotation and Kaiser-normalization. Values below 0.40 are not displayed.

107



4.4. Analysis and Results

Table 4.3 presents the descriptive statistics and correlations of the variables analyzed in this
study. From Table 4.3 we can see a relatively high level of dynamic capabilities and innova-
tion performance in many firms, which is not unusual in this kind of study (see for example
Drnevich & Kriauciunas, 2011; Lichtenthaler, 2009). An explanation might be that in this
study I surveyed the largest (and often more successful) firms of the respective industries. The
significant correlations of the capability development measures underpin their inclusion as
control variables in order to isolate the effects of dynamic capabilities. Thereby organizational
capability development shows the strongest relation with innovation performance. Firm size,
firm age, and slack resources show no significant correlations with the dependent variable.
Firm size and firm age show a significant correlation, indicating that older firms are also lar-

ger in size.

Dynamic capabilities show no significant correlation with firm size or firm age, indicating
that the possession of dynamic capabilities is independent of firm size and firm age. Slack
resources, however, show a significant correlation with dynamic capabilities, indicating that
excess human and financial resources may support the possession or execution of dynamic
capabilities. The significant correlation between environmental dynamism and dynamic capa-
bilities underpin the argument that dynamic capabilities may be implemented as a response
towards perceived environmental dynamism (Wang & Ahmed, 2007). Dynamic capabilities
and firm competence both show significant correlations with innovation performance, under-
pinning the argument that the effect of dynamic capabilities on innovation performance may

not be fully mediated by firm competence.
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TABLE 4.3: Descriptive Statistics and Pearson Correlations

Variables Mean  s.d. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 Innovation Performance 4.65 1.23
2 Corporate Support 3.10 0.96 .01
3 Firm Size (log) 3.21 1.08 .04 14 *
4 Firm Age (log) 130 054 .02 -.01 .38
5 Slack Resources 3.36 1.32 .08 16 * .08 .00
6 Marketing cap. dev. 4.31 1.78 .18 ** .06 .00 =12 -.06
7 Technological cap. dev. 5.01 1.66 .27 *** 10 24 *Fk 1] 11 20 **
8 Organizational cap. dev. 4.69 1.50 .31 *%* 02 .05 .00 .06 25 wkk D Rk
9 Telecommunication 0.08 0.28 -.01 -.03 .08 - 18 **F -16 * .08 -.01 -.05
10 Automobile 0.13 034 .14 * .02 11 .04 -.05 -.09 11 .08 -12
11 Computer/IT 0.08 028 .02 -.10 .09 -.01 -.03 .04 .09 .02 -.09 -12
12 Banking/Insurance 0.09 028 -.03 A6 ¥ 220 FRE 13 % 03 .04 -.09 11 -.09 -12 -.09
13 Energy 0.07 025 -11 .05 -.05 -.05 14 * .02 -.04 -11 -.08 -11 -.08 -.08
14 Chemicals/Pharmaceuticals 0.09 029 .02 -.03 .09 12 .03 -.05 .10 -14 % -10 -13 % -10 -.10 -.09
15 Machinery 0.12 032 -.05 -11 -.08 .04 -.06 -.06 -.04 .04 11 14 % 11 -11 -.10 -12
16 Transport/Services 0.08 027 .02 .09 .01 .00 A3 * -1 .00 .07 -.09 - 11 -.09 -.09 -.08 -.09 -.11
17 Consumer goods 0.11 031 -.02 .06 .06 .04 .04 14 % -10 .02 -.10 -13* -10 - 11 -.09 -11 13 % -10
18 Environmental dynamism 449 088 .09 -.03 .02 -.04 -.06 19 ¥ 18 ** 01 22 %11 22 1] =12 S 18 *E LD kR 02 .06
19 Functional competence 424 0.75 44 04 -.10 .02 21 *x 14 * 20 #0026 ¥+ 08 -.01 -.03 .04 -.06 .01 -.09 A7 #0006 .04
20 Dynamic capabilities 4.69 093 .45 * 10 -.04 .01 L9 kR D7 kR 37 kEk 5] Rk ] .04 .09 .07 -.06 -.09 -.06 .03 -.04 22 REE 4wk

N =265
4% 520,001
#* <001
* p<0.05
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As described above (Chapter 4.3.2.), I focused on the mediating role of the actual capabil-
ity position. The structural models applied in the study are displayed in Figure 4.2. I first in-
cluded all control variables into the model. All control variables had a path to firm compe-
tence and innovation performance. The resulting model shows a fit of y*/df = 1.73, TLI = .85,
CFI = .86, RMSEA = .05, and SRMR = .07. I removed insignificant controls as this does not
affect substantive results, but reduce the model fit due to higher complexity and the non-
significant relations (Danneels, 2008). The fit measures of the resulting model are: y*/df =
1.57, TLI = .92, CFI = .93, RMSEA = .05, and SRMR = .06. The direct effects of dynamic
capabilities on firm competence (.54, p<0.001) and on innovation performance (.30, p<0.001)
are substantial and significant. The effect of firm competence on innovation performance is
.39 with p<0.001. The indirect effect of dynamic capabilities on innovation performance is
.21 and significant (p<0.001). To test for the significance of the indirect effect, I conducted
the bootstrapping procedure with bias-corrected confidence intervals on a 95%-confidence
level and 1000 bootstrap samples (Mallinckrodt, Abraham, Wei & Russell, 2006). The indus-
try control for automobile shows an effect of .15 (p<<0.01) on innovation performance. The
industry controls for consumer goods (.13, p<0.05) and transport and services (.19, p<0.01)

show significant effects on firm competences.

In order to control for the potential temporal/lagged effects, discussed in Chapter 4.3.2., I
reran the final model and thereby included the measure of prior firm competence as mediating
variable. The fit measures of the resulting model are: Xz/df = 1.54, TLI = .92, CFI = .93,
RMSEA = .05, and SRMR = .06. The direct effects of dynamic capabilities on firm compe-
tence (.47, p<0.001) and on innovation performance (.38, p<0.001) are substantial and signifi-
cant. The effect of firm competence on innovation performance is .27 with p<0.01. The indi-
rect effect from dynamic capabilities on innovation performance is .13 and significant
(p<0.01). This means that the effect of dynamic capabilities on firm competence is slightly
weaker and the direct effect of dynamic capabilities on innovation performance is slightly
stronger, when the prior capability configuration is included as a mediator. Further, the effect
of the prior capability configuration on innovation performance is weaker than that of the
current capability position. These results underpin the argument to include the current capa-
bility configuration as the mediating variable. The difference in effect strength of the direct
effect of dynamic capabilities on innovation performance can be explained by the operational
capabilities that have been developed during the one-year period that lies between the meas-
ures of prior and current firm competence. This means that when the effects of the prior ca-

pability configuration on the actual innovation performance is assessed, additional effects on
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innovation performance arise from operational capabilities that have been newly developed
during the one-year period that lies between the actual and the prior capability position.
When these effects are not explicitly controlled for, they are attributed to the direct effect of
dynamic capabilities on innovation performance, as dynamic capabilities are the drivers be-
hind this capability development. To test this argumentation, I again included the formerly
non-significant controls for capability development into the model. The control variables for
technological capability development (.11, p<0.1) and organizational capability development
(.10, p<0.1) now show marginally significant effects on innovation performance. Moreover,
while all other effects remain unchanged in effect strength and significance level, the direct
effect of dynamic capabilities is reduced to .30 (p<0.001), showing equal strength than in the

model containing the current capability position.

After assessing the rationale for conducting the analysis based on the current capability
position, I proceeded with the analysis applying the measure for actual firm competence as
described in Chapter 4.3.2. To test the influence of environmental dynamism, I applied multi-
group analysis as a recommended technique to test moderation in SEM (Byrne, 2001; Hair et
al., 2010) and tested for the invariance of the structural models between different levels of
environmental dynamism. In this case, where I modeled higher-order factors, manifest prod-
uct indicators are not available to directly test for interaction effects within the structural
model. To generate the groups, I conducted a sample split based on the median of the envi-
ronmental dynamism index to obtain two groups of equal size, and calculated a dummy vari-

able for environmental dynamism comprising high and low level respectively.

Before I tested for the moderating effect, I established measurement model invariance
(Hair et al., 2010; Qureshi & Compeau, 2009). Therefore, I created a nested model with a full-
constrained model, where every parameter was set equal between the two groups comprising
low and high levels of environmental dynamism and a partly constrained model, where the
structural paths were free to vary between the two groups (Byrne, 2001; Qureshi & Compeau,
2009). The comparative evaluation of the fit of alternative models can be conducted based on
y*-difference test (Byrne, 2001; Qureshi & Compeau, 2009), with lower values of x*/df indi-
cating the favorable model. First, I included all control variables into the model. With y*/df =
1.67 the model shows a better fit than the respective baseline model (y*/df = 1.73). Again, I
removed non-significant controls to improve the fit of the model. The resulting model shows a
fit of y*/df = 1.51, which also indicate a better fit as the respective baseline model (y*/df =
1.57). This indicates that the structural paths vary between the levels of environmental dyna-

mism (Byrne, 2001; Hair et al., 2010).
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The effect of dynamic capabilities on firm competence is equally strong and significant
(.54, p<0.001) in both levels of environmental dynamism, which supports hypothesis 2. The
effect of firm competence on innovation performance is much stronger and of significant dif-
ference in moderately dynamic environments (.71, p<0.001) compared to turbulent environ-
ments (.26, p<0.05). This supports hypothesis 3. The direct effect of dynamic capabilities on
innovation performance differs fundamentally between the two levels of environmental dy-
namism. While in moderately dynamic environments the effect is not significant, dynamic
capabilities unfold a strong and significant direct effect (51, p<0.001) on innovation perform-
ance in turbulent environments. This is support for hypothesis 4. The indirect effect of dy-
namic capabilities is stronger in moderately dynamic environments (.38, p<0.01) than in tur-
bulent environments (.14, p<0.01). In moderately dynamic environments the total effect of
dynamic capabilities on innovation performance is (.30, p<0.01) and in turbulent environ-
ments (.66, p<0.01). Within the group comprising high environmental dynamism slack re-
sources show a strong and significant effect on firm competence (.21, p<0.05), while they
show no significant effect in moderately dynamic environments. Within the group character-
ized by low environmental dynamism, the industry control for automobile shows a positive
effect (.23, p<0.01). The results of the baseline model (Model 1) and the group comparison
(Model 2) are displayed in Figure 4.2.

FIGURE 4.2: Results of Structural Equation Modeling
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To control for the significance of the difference of the effect size between the levels of en-
vironmental dynamisms, I checked the critical ratios for difference between parameters. The
z-values are 3.50 for the effect of dynamic capabilities on innovation performance, .16 for the
effect of dynamic capabilities on firm competence, and -2.62 for the effect of firm compe-
tence on innovation performance. This means that the direct effects of dynamic capabilities
and firm competence on innovation performance are significantly different between the levels
of environmental dynamism (p<0.001), while the effect of dynamic capabilities on firm com-

petence is not significantly different between the levels of environmental dynamism.

To detect potential common method bias, I applied the ULMC (Unmeasured Latent
Method Construct)-technique ( Podsakoff et al., 2003; Richardson et al., 2009). The trait-only
model fitted the data very well, while the method-only model had to be rejected. As the con-
strained trait-method model (construct correlations are constrained to the values obtained
from the trait-only model) did not fit significantly worse than the trait-method model, there is
evidence that there is no bias based on common method variance (Richardson et al., 2009, p.
780). Furthermore, within the trait-method model, where the unmeasured latent method con-
struct controls for all systematic variance that is independent of the constructs of interest and
their hypothesized relations, the main effects stay significant and substantive, which also indi-
cates that the results are not biased due to common method variance (Podsakoff et al., 2003).
Further, the results of confirmatory factor analysis and exploratory factor analysis show that
the items not only theoretically relate to distinct constructs, but also empirically relate to dis-

tinct constructs.

For further assessing the reliability of the results, I applied a variation of holdout validation
and conducted cross validation with OLS. Moreover, to further reduce concerns regarding
common method variance or halo effects, I reran the OLS model with the archival data for
innovation (patent count ratios) and the archival data for environmental dynamism (volatility
of stock market returns) for the sub-sample of 40 business units for which I was able to obtain
patent data for the focal business unit as well as strongest competitor. For holdout validation, I
conducted a group comparison with a random sample split and tested for the invariance of the
model between the two groups (Hair et al., 2010). The model in which the path coefficients
were allowed to vary between the two groups showed lower fit than the model where the
paths were set equal, indicating that the path estimates do not differ between randomly se-
lected subsamples. To cross validate the results, I applied mediated moderation analysis with
OLS (Muller, Judd & Yzerbyt, 2005). Regarding the model construction and the test for mod-

erating effects, I followed the procedure recommended by Frazier, Tix, and Barron (2004).
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This means that [ z-standardized the continuous predictor variables and calculated the product
terms based on the standardized measures. The variance inflation factors of all variables in the
respective models were below 2, and thus show that multicollinearity is not a problem within
the data. The results are displayed in Table 4.4. The findings from OLS basically support the
findings from SEM. The results support hypothesis 1 as the effect of dynamic capabilities on
innovation performance is only partially mediated by firm competence (Frazier et al., 2004).
Model 2 in Table 4.4 shows that the product term of dynamic capabilities and environmental
dynamism is not significant and thus supports hypothesis 2. The product term of firm compe-
tence and environmental dynamism in Model 3 in Table 4.4 shows a negative slope, which
supports hypothesis 3 by trend. However, this effect is not significant and thus does not qual-
ify as a full support of the respective SEM result. As the direct effect of dynamic capabilities
on innovation performance in Model 3 is stronger than the respective effect in Model 1 (see

Muller et al., 2005), the results provide support for hypothesis 4.

TABLE 4.4: OLS Regression Results Mediated Moderation

Model 1 Model 2 Model 3
DV: Innovation Performance DV: Firm Competence DV: Innovation Performance

Beta Sig. Beta Sig. Beta Sig.
Coporate support -.025 .664 -.022 707 -.019 738
Firm size -.020 760 -.170 * 012 .030 .632
Firm age 021 736 .077 230 -.002 978
Slack resources .009 .885 135 * .026 -.032 569
Capability development: marketing .059 .330 .055 378 .043 462
Capability development: technological .085 178 .096 136 .055 364
Capability development: organizational .088 .188 .065 343 .068 287
Telecommunication .084 229 .047 517 .070 293
Computer/IT 159 * .028 .036 .625 149 * .031
Banking/Insurance .025 706 .000 995 .025 .696
Energy -.003 971 .038 .583 -.014 .833
Chemicals/Pharmaceuticals -.034 .601 -.027 .689 -.026 .676
Machinery .089 .196 .065 355 .068 296
Tranport and Services .007 916 -.040 572 .019 771
Consumer .045 492 .166 * .015 -.006 923
Dynamic capabilities 390 *** .000 300 *** 000 209 .000
Environmental dynamism -.030 .644 -.052 431 -013 .829
Dynamic capabilities x environmental dynamism 157 ** .006 .048 407 146 * .012
Firm competence 307 *** .000
Firm competence x environmental dynamism -.010 .854
Adjusted R’ 0.23 ok 0.19 *** 0.30 ***
N =265
**% p<0.001
** p<0.01
* p<0.05

Table 4.5 provides the results of the basic model calculated with archival data. As outlined
above, I applied patent counts as a proxy for innovation performance. To obtain a measure of
relative success, I calculated the ratio between the patent counts of the focal business unit and
its strongest competitor. I then applied this patent count ratio as dependent variable. As a

proxy for environmental dynamism, I applied the volatility in stock market returns. To obtain
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a moderating variable that differentiates between low and high dynamism, I calculated a

dummy-variable based on the median of the volatility measures.

TABLE 4.5: OLS Results Basic Model with Archival Data

Model 1 Model 2 Model 3 Model 4
DV: Patent Count Ratio DV: Patent Count Ratio ~ DV: Patent Count Ratio ~ DV: Patent Count Ratio

Beta Sig. Beta Sig. Beta Sig. Beta Sig.
Dynamic capabilities 280 1 .022 .005 .022
Environmental dynamism 214 210 223 234
Dynamic capabilities x environmental dynamism 359 375 % 365 1
Firm competence .079 -.002
Firm competence x environmental dynamism .097
R? 0.13 1 0.20 * 0.19 ¥ 0.20
N =40
**% p<0.001
** p<0.01
* p<0.05
T p<0.1

In Table 4.5, we can observe that dynamic capabilities also unfold a significant positive ef-
fect when innovation performance is measured with a relative patent count ratio. Further, the
results also show that this positive effect is moderated by environmental dynamism, also
when environmental dynamism is measured with an archival proxy. The fact that firm compe-
tence shows no significant relation with the innovation performance in terms of patent count
ratios, is not surprising. The capability configuration captured in this study relates to market-
ing capabilities, technological capabilities also with respect to conduct efficient production,
and to organizational capabilities in terms of coordinating the co-operation among depart-
ments. These capabilities were captured in that way, as the initial purpose of this study is to
find factors that support the market success of developed products. As outlined above, patent
counts are not an adequate measure to capture the market success of developed products.
Firms patent technical components, technological features, or design patterns sometimes relat-
ing to product components, sometimes relating to the production procedure. Therefore, suc-
cessful new products may contain several newly patented features, sometimes more of them,
sometimes less. On the other hand, a higher number of patented features does not guarantee
market success and is thus a limited proxy. Last but not least patent counts may reflect the
innovativeness of a firm, but is not driven by marketing or organizational or production capa-

bilities, but directly and solely by R&D activities.

As a final step in validating the results subsequent to the analysis of the results, I con-
ducted additional interviews with four managers from different industries and presented and
discussed the results. In all four interviews the results were judged as plausible based on the

practical experience of the respective managers and thus indicate face validity.
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4.5. Discussion and Conclusion

4.5.1. Implications

This study advances empirical research on dynamic capabilities and provides important theo-
retical contributions. The results provide evidence for the linkage between dynamic capabili-
ties and Schumpeterian innovation. In the Schumpeterian perspective (Schumpeter, 1942,
1949) successful innovation is enabled through novel combinations of marketing, technologi-
cal, and organizational aspects (Hagedoorn, 1996). This is enabled by implementing mecha-
nisms that enable opportunity recognition, knowledge accumulation, and transformation. In
this study, I found support for dynamic capabilities being the mechanisms that create the en-
trepreneurial ability of large, established organizations that enables to succeed in innovation-
based competition (Galunic & Rodan, 1998; Mahoney, 1995). This study’s results present a
strong argument that dynamic capabilities are the manifestations of the innovation routines
outlined by Schumpeter (1942) with which large and established firms implement entrepre-
neurial activities in a depersonalized, specialized, and professional co-operative fashion. The
notion of a routine thereby refers to the structural aspect in the sense that specific activity do-
mains manifest in a stable and recurring pattern, e.g. searching for opportunities, accumulat-
ing new knowledge, or reconfiguring resource and capability configurations, but that the spe-
cific activities within these domains are not necessarily routinized (Feldman & Pentland,

2003).

The results provide strong evidence for dynamic capabilities as a driving force of innova-
tion performance (Danneels, 2002; Verona & Ravasi, 2003) and thereby inform research on
innovation, and especially innovation performance (Brown & Eisenhardt, 1995; Simpson et
al., 2006; Song et al., 2006) about additional influencing factors of successful innovation.
Thereby, the applied model provides substantial explanatory power. In the competition for
successful innovations, organizations often rely on their current capabilities. While the find-
ings support prior propositions that operational capabilities positively influence innovation
performance (Danneels, 2002; Simpson et al., 2006), they also indicate that organizations
should not rest on the laurels of once achieved capability positions. Organizations that addi-
tionally possess dynamic capabilities — especially in more dynamic environments - are likely
to outperform their competitors based on an innovation process that is faster-to-market, more
focused, and more efficient. Based on such an advantage new entrants often pose a real threat
for industry incumbents (Teece, 2007). In order to increase the competitiveness of their inno-

vation activities, organizations are well advised to invest in dynamic capabilities. Contrary to
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prior studies on innovation (Damanpour, 1991, 1996), firm size and slack resources show no
significant effect on innovation performance, when dynamic capabilities are accounted for,
underpinning the argument that industry incumbents cannot rest on profitable positions once

captured.

Moreover, this study unveils that the performance effects of dynamic capabilities are more
complex than recent research indicated. Beneath an indirect effect on innovation performance
via the operational capabilities (Pavlou & El Sawy, 2006), dynamic capabilities unfold an
additional direct effect on innovation performance by reducing the costs, increasing the speed,
and focusing the direction of innovation activities, which has been previously suggested to
increase innovation performance (Kessler & Chakrabarti, 1996). As I controlled for the
amount of capability development, this direct effect is independent of new operational capa-
bilities that have actually been developed. Thus, the performance links of dynamic capabili-
ties have to be reconsidered, as the effectiveness and the efficiency of dynamic capabilities
unfold their performance effects on different paths. Therefore, it is potentially promising for
future research to address and investigate the mechanisms by which dynamic capabilities di-

rectly drive innovation performance in more detail.

With reference to the debate on the role of environmental dynamism, this study offers in-
sights which go beyond the current state of knowledge. The results show that dynamic capa-
bilities positively influence firm competence both in moderately dynamic and turbulent envi-
ronments, providing support for their effectiveness in different levels of environmental dyna-
mism (Eisenhardt & Martin, 2000; Zahra et al., 2006). Thereby, the results contradict prior
findings indicating that the relationship between dynamic capabilities and firm competence is
positively moderated by environmental dynamism (e.g. Pavlou & El Sawy, 2006), but support
the results of another recent study also indicating the effectiveness of dynamic capabilities in

different levels of environmental dynamism (Protogerou et al., 2011).

However, the findings also show significant differences of dynamic capabilities’ effects
between different levels of environmental dynamism. In moderately dynamic environments
the impact of dynamic capabilities is fully mediated by the firm’s capability position. In such
settings innovation speed is less important and potentially valuable paths for innovation ac-
tivities are easier to track. Therefore, in moderately dynamic environments organizations are
rather able to cope with the challenges of innovation with their current capability endowment.
Furthermore, more stable environments require less innovation activities, and ceteris paribus,

less development of complementary capabilities. Thus, the potential of dynamic capabilities
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to compensate the costs of innovation activity is reduced. In turbulent environments, however,
the value of current capabilities for successful innovation erodes. Technological change,
change in customer needs, and increasing competition significantly lowers the performance
effects of the current capability endowment, which builds a core argument of conceptual re-
search on dynamic capabilities (Teece et al., 1997; Teece, 2007). In environments character-
ized by high dynamism, dynamic capabilities unfold a strong direct effect and compensate for
the lower impact of firm competence. In such environments organizations benefit from dy-
namic capabilities as they increase innovation speed, help to focus on valuable innovation
paths, and reduce the costs of innovation activities. These results underpin the outstanding
importance of dynamic capabilities in turbulent environments (Teece et al., 1997). Further-
more, in more stable environments it is easier to successfully innovate based on existing
knowledge and skills, while in turbulent environments organizations have to engage in more
exploratory innovation in order to be successful (Jansen et al., 2006). Overall, the much
stronger performance effect of dynamic capabilities in dynamic environments supports the
basic proposition that dynamic capabilities are especially valuable in terms of fostering suc-

cessful innovation in turbulent environments (Teece et al., 1997; Teece, 2007).

Overall, I find support for Schumpeter’s theory of innovation in the sense that large and es-
tablished firms implement specialized mechanisms that enable co-operative and collective
entrepreneurial activities in large organizations. Thereby, I find support for the indirect link-
age proposed by Schumpeter, where these entrepreneurial mechanisms create novel combina-
tions in the marketing domain, the technological domain, and the organizational domain, and
in turn foster successful innovation. By relating this perspective to different levels of envi-
ronmental dynamisms, I reveal additional interesting insights that expand Schumpeter’s inno-
vation theory. In more stable environmental settings, I find the indirect link between the
mechanisms of entrepreneurial orientation and innovation performance supported. Thus, in
more stable environments, dynamic capabilities create novel capability configurations (i.e.
marketing, technological, and organizational) of superior quality, which in turn foster success-
ful innovation. In more turbulent environmental settings, however, dynamic capabilities un-
fold strong and positive direct effects on innovation performance. Thus, in more turbulent
environments the ability to recognize valuable opportunities and to increase the speed as well
as the efficiency of innovation activities directly supports successful innovation. The perspec-
tive provided in this study therefore expands Schumpeter’s innovation theory regarding the

effect chain to different levels of environmental dynamism.
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4.5.2. Limitations

This study applies perceptual measures from the same data source for dependent and inde-
pendent variables, which bears the risk of common method variance that can not be totally
ruled out. However, the inclusion of an unmeasured latent method construct and the validation
based on objective measures and second informants reduced my concerns that the results
might be biased based on common method variance. Nevertheless, future studies might com-

bine perceptual measures with objective data and use multiple data sources.

To account for potential temporal or lagged effects of the mediating variable, I asked the
respondents to retrospectively indicate their prior capability position. While there certainly is
something to it that retrospective measures might be biased, the use of retrospective measures
is a viable research method if the variables are reliable and valid (Miller, Cardinal & Glick,

1997).

As this study applies a newly developed model of dynamic capabilities, external validation
is difficult. Although the applied measure shows high congruence with theoretically proposed
effects and expected related measures, i.e. capability development, further validation is neces-
sary. Future research might operationalize the constituent parts of dynamic capabilities in-
stead of the manifestations in order to design the competing aggregate model and combine it

with the superordinate model of dynamic capabilities that has been applied in this study.

As this empirical study focuses on business units of large firms operating in Germany, the
findings should be validated in alternative settings. I approached the largest firms of the re-
spective industries, which include all 110 firms listed in the three major stock exchanges and
all 100 largest firms operating in Germany. Those firms might be more successful in the mar-
ket place and regarding their innovation activities than the average of the basic population. On
the other hand it is a plausible rationale to isolate business units which are more successful
than the industry average. This is because the consideration of business units that perform
below and above average might impede the identification of potential sources of competitive
advantage (Rouse & Dacllenbach, 1999). However, in this study I controlled for firm size,
excess resources, and corporate support in order to detect potential effects. As the surveyed
firms operate internationally, the results should hold in comparable settings than Germany.
Future studies might focus on a broader sample in terms of performance differentials and

might focus on small firms or on corporate level.
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S.  THE DIRECT AND INDIRECT EFFECTS OF DYNAMIC
CAPABILITIES ON FIRM PERFORMANCE AND THE
DIFFERING INFLUENCE OF MARKET AND TECHNO-
LOGICAL TURBULENCE

5.1. Introduction

The dynamic capabilities framework (Teece et al., 1997) has attracted great attention in man-
agement and organizational research as it has great potential to explain how firms may attain
and sustain competitive advantage. Hence, several scholars addressed the performance impli-
cations of dynamic capabilities to examine their relation with firm or process level perform-
ance. Adner and Helfat (2003) found that dynamic managerial decisions which relate to
building, integrating, and reconfiguring organizational resources and competences affect the
variance of business performance. Kor and Mahoney (2005) found that a history of increased
resource deployments in marketing leads to higher economic firm performance. Drnevich and
Kriauciunas (2011) examined the performance contributions of ordinary and dynamic capa-
bilities and found that ordinary capabilities positively contribute to relative firm performance
while dynamic capabilities are negatively related to relative firm performance. Protogerou,
Calothirou and Lioukas (2011) also examined the effects of dynamic and operational capa-
bilities on firm performance and found that dynamic capabilities only unfold a positive indi-

rect effect on firm performance which is fully mediated by operational capabilities.

Despite the commendable efforts in examining their performance outcomes, there is still
confusion regarding the performance link of dynamic capabilities. As a result the overall per-
formance outcomes of dynamic capabilities are not fully understood yet. Teece, Pisano and
Shuen’s (1997) conceptual study implies (at least partly) direct performance effects of dy-
namic capabilities (see Helfat & Peteraf, 2009), while Eisenhardt and Martin (2000) argue
that dynamic capabilities indirectly contribute to firm performance via the resource base. In
some studies there is the proposition that dynamic capabilities indirectly contribute to firm
performance (Helfat & Peteraf, 2003; Zahra et al., 2006), while others argue that dynamic
capabilities unfold direct and indirect effects on firm performance (Helfat & Peteraf, 2009).
Arend and Bromiley (2009) argue that most studies treat dynamic capabilities as direct driv-
ers of firm performance and criticize the diffuse performance links in many studies on dy-

namic capabilities. While partly arguing against a partially different conceptual background,
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all definitions of dynamic capabilities that influenced the development of the field share the
view that dynamic capabilities operate on other capabilities within the resource base of a firm
(see for example Eisenhardt & Martin, 2000; Helfat et al., 2007; Teece et al., 1997; Winter,
2003). Thus, in line with the resource-based logic of value creation (Peteraf & Barney, 2003),
dynamic capabilities positively contribute to a firm’s value creation by enhancing the effec-

tiveness and efficiency of the firm’s other capabilities and resources.

Often dynamic capabilities are conceptualized and assessed in a way that makes it difficult
and sometimes impossible to separate their existence from their effects (Zahra et al., 2006).
This is one major source for the confusion regarding their performance outcomes. In many
studies dynamic capabilities are operationalized in terms of the capabilities or resources that
have been developed (e.g. Drnevich & Kriauciunas, 2011). However, dynamic capabilities
are the ability or the capacity to develop other capabilities (see for example Helfat et al.,
2007; Teece et al., 1997), meaning they are a mean to an end and not the end itself. Dynamic
capabilities thereby manifest in several distinct but related dimensions (see for example
Barreto, 2010; Teece, 2007) that conjointly enable a firm to identify the need for change, to

formulate an appropriate response, and to implement adequate measures (Helfat et al., 2007).

Drnevich and Kriauciunas (2011) propose a positive direct effect of dynamic capabilities
on firm performance, which is not mediated by other ‘ordinary’ or ‘operational’ capabilities.
Moreover, they propose this effect to exist independently from a simultaneously occurring
positive performance effect of ‘ordinary’ capabilities. In light of the theoretical considera-
tions outlined above, such a performance effect of dynamic capabilities is very unlikely. Not
really surprisingly they find that this proposed positive effect of ‘dynamic capabilities’ indeed
negatively contributes to relative firm performance. Considering how dynamic capabilities
are measured in this study, the occurrence of a negative effect on relative firm performance is
not surprising. As they actually measure the development of new capabilities and resources
(Drnevich & Kriauciunas, 2011, p. 265) and we know that capability development is a very
costly venture (Barney, 1986; Dierickx & Cool, 1989; Lavie, 2006), it is unsurprisingly that a
higher amount of capability development creates higher costs, and in turn, lower relative firm
performance. A positive effect of capability development on relative firm performance would
occur via the use of these newly developed capabilities, thus, indirectly. Drnevich and Kriau-

ciunas (2011), however, neglect this indirect performance link in their study.

From a theoretical standpoint, two issues are especially problematic when drawing conclu-

sions based on such designs. First, we do not know how these new resources and capabilities

121



have been developed. As capability building does not necessarily require dynamic capabili-
ties (Helfat & Peteraf, 2003), alternative explanations for the occurrence of new capabilities
and resources might be ‘ad hoc’ (Winter, 2003), accident or luck (Helfat et al., 2007), or ex-
perimentation. Second, it is at least disputable that the performance outcomes of capability
development and dynamic capabilities are fully congruent as different modes of capability
development may have different performance implications dependent on different contingen-

cies (Winter, 2003).

Protogerou et al. (2011) operationalize dynamic capabilities as consisting of (1) coordina-
tion capabilities, (2) learning capabilities, and (3) strategic competitive response capability.
As coordination capability is a core organizational/managerial capability that supports usual
business operations, this capability seems merely to be an ‘ordinary’ or ‘operational’ capabil-
ity, which disqualifies this kind of capability to be an integral element of dynamic capabili-
ties. The ability to respond in a strategic and competitively meaningful manner is — though
rather abstract — rather a qualitative performance outcome of dynamic capabilities rather than

a constituent part.

In light of the shortcomings outlined above, this study aims at contributing to the dynamic
capabilities research by examining and clarifying the performance links of dynamic capabili-
ties by explicitly examining both direct and indirect effect chains of dynamic capabilities on
firm performance. To avoid confusion regarding dynamic capabilities’ nature and their ef-
fects, the several dimensions of dynamic capabilities are explicitly operationalized independ-
ently from any performance outcome on organizational level. Thereby, this study helps to

clarify the performance effects of dynamic capabilities.

Further, this study investigates how, in which way, and to what extent dynamic capabili-
ties’ performance effects are contingent to environmental dynamism. As these topics are
naturally related, the performance effects of dynamic capabilities can not be entirely exam-
ined without accounting for the role of environmental dynamism. From the outset, the per-
formance effects of dynamic capabilities were linked to environmental dynamism (Teece &
Pisano, 1994; Teece et al., 1997). Other scholars, however, argued that dynamic capabilities
value contribution may be independent from environmental dynamism (Eisenhardt & Martin,
2000; Zahra et al., 2006). Empirical findings mirror these conceptual inconsistencies. While
some studies find dynamic capabilities’ indirect effects to be moderated by environmental
dynamism (e.g. Pavlou & El Sawy, 2006), other studies find no moderating effect (e.g.

Protogerou et al., 2011). Further studies indicate that the direct performance effects may be
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positively moderated by environmental dynamism (e.g. Drnevich & Kriauciunas, 2011; Wu,

2010).

Most often the impact of environmental dynamism on the performance effects of dynamic
capabilities is investigated by applying a composite measure of environmental dynamism that
conjointly captures facets as market turbulence, technological turbulence, competitive inten-
sity, etc. (e.g. Drnevich & Kriauciunas, 2011; Pavlou & El Sawy, 2006; Protogerou et al.,
2011). While this approach is certainly not inadequate, there is some rationale to examine the
impact of environmental dynamism on the performance effects of dynamic capabilities in
more detail. With respect to technological change, prior research suggests that environmental
dynamism may have competence-enhancing or competence-destroying effects (Anderson &
Tushman, 1990; Tushman & Anderson, 1986). In which way environmental dynamism af-
fects a firm’s competences thereby depends on the specific characteristics of environmental
change. Market turbulence and technological turbulence seem to differ significantly in their
characteristics and prior empirical research often observed differing impact of these dimen-
sions of environmental dynamism (e.g. Jaworski & Kohli, 1993; Lichtenthaler, 2009) on a
firm’s capabilities. Thus, in this study I examine the potential impact of market turbulence

and technological turbulence on dynamic capabilities’ performance effects separately.

In this study, I differentiate between different types of capabilities by their function. For
that purpose, I distinguish between operational capabilities, which are defined as those that
enable an organization to perform the ordinary or regular business activities (Collis, 1994;
Helfat & Winter, 2011; Winter, 2003) and dynamic capabilities. A capability in general is
defined as the ability to perform an activity (Amit & Schoemaker, 1993; Grant, 1991; Helfat
& Peteraf, 2003; Penrose, 1995) in the sense that a firm can carry out a specific activity pur-
posefully, repeatedly, reliable, and in an at least minimally satisfactory manner (Helfat et al.,
2007; Helfat & Winter, 2011). Ordinary business activities relate to the activities necessary to
design, produce, market, and deliver the product, as well as the necessary supporting activi-
ties (Collis, 1994; Porter, 1985). Thus, I apply a functional perspective on capabilities. Ac-
cordingly, examples of operational capabilities are R&D, product development, marketing,
organization, management, etc. (Amit & Schoemaker, 1993; Grant, 1991). A better relative
capability in comparison with competition is referred to as competence in this paper, in the
sense of a ‘distinctive competence’ (Snow & Hrebiniak, 1980; Teece et al., 1997). Dynamic
capabilities are those that operate on operational capabilities (Collis, 1994; Winter, 2003) by
building, integrating, or reconfiguring these operational capabilities (Helfat & Peteraf, 2003).
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Thereby, dynamic capabilities likewise operate on different kinds of ordinary capabilities. To
account for dynamic capabilities effects on and via a broader capability configuration, I in-
corporate marketing capabilities, technological capabilities, and organizational/managerial
capabilities into the analysis. The different dimensions of environmental dynamism that are
captured in this study are the rate and speed of change in technologies and customer prefer-
ences (Jaworski & Kohli, 1993; Lichtenthaler, 2009). Firm performance is captured as rela-

tive financial performance.

This study offers several theoretical and empirical contributions to the research field of
dynamic capabilities. First, this study examines how dynamic capabilities strengthen the rela-
tive quality of operational capabilities and how this relative strength in operational capabili-
ties (firm competence) in turn positively influences relative firm performance. Thus, the indi-
rect performance effects of dynamic capabilities are analyzed and the positive indirect effect
of dynamic capabilities is supported (Protogerou et al., 2011). Further, the potential direct
performance links between dynamic capabilities and firm performance are examined. This
study is to my best knowledge the first that proposes and finds and explains a negative direct
effect of dynamic capabilities on firm performance. At this junction, the complexity of dy-
namic capabilities’ performance effects is unveiled by providing evidence and explanation
that dynamic capabilities unfold positive indirect performance effects, which are mediated by
operational capabilities, but negative direct effects on firm performance due to costs for im-

plementing, maintaining, and applying dynamic capabilities.

Finally, the impact of environmental dynamism on the performance effects of dynamic ca-
pabilities is analyzed. The results show that market turbulence and technological turbulence
affect the impact of dynamic capabilities differently. While market turbulence positively
moderates the contribution of dynamic capabilities on operational capabilities, this relation is
negatively moderated by technological turbulence. Further, the results suggest that the nega-
tive direct effect of dynamic capabilities on relative firm performance is mitigated in higher
levels of market and technological turbulence. All in all, the results suggest that dynamic ca-
pabilities unfold a positive overall effect on financial firm performance only under conditions
of high market turbulence. While dynamic capabilities seem to be effective in terms of build-
ing operational capabilities of superior quality in all levels of environmental dynamism, in

most cases they seem not to be efficient, as their benefits are consumed by their costs.

In the arena of organizational adaptation and change, dynamic capabilities have long been

treated as a ‘magic bullet” and few scholars focused on the potential downside of the concept.
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The costs associated with building, maintaining, and applying dynamic capabilities are often
neglected in conceptual and empirical research on the topic, while studies most often focus
on potential benefits. This study raises doubts that all in all - when benefits and costs of dy-
namic capabilities are accounted for — dynamic capabilities contribute to superior financial
firm performance. In most settings investing in dynamic capabilities seems to be a zero-sum
game in terms of relative financial performance. This calls for a rethinking regarding the
value of dynamic capabilities in strategic management and regarding the research settings in

which the outcomes of dynamic capabilities are examined.

Moreover, the findings of this study suggest that with regard to environmental dynamism
technological turbulence is the far greater threat for a firm’s capability position, and as a con-
sequence, to the firm’s ability to compete successfully. In this regard the results further sug-
gest that dynamic capabilities may not be a remedy against sharp and high paced technologi-

cal changes.

5.2. Theory and Hypothesis

5.2.1 The Performance Effects of Dynamic Capabilities

Two main discussions — which are necessarily related - regarding the dynamic capabilities
framework relate to the effect chain of dynamic capabilities’ contribution to firm perform-
ance and to the question how environmental dynamism influences the performance effects of
dynamic capabilities (Helfat & Peteraf, 2009; Zahra et al., 2006). The first discussion relates
to the question whether dynamic capabilities unfold a positive direct effect on firm perform-
ance or whether this positive contribution is mediated by the firm’s operational capabilities,
hence indirectly. Further, it relates to the question whether a potential direct effect is positive
or negative. Such a negative direct effect of dynamic capabilities has not been proposed in
empirical research on dynamic capabilities, yet (Drnevich & Kriauciunas, 2011). The second
discussion relates to the question to what extent the value contribution of dynamic capabili-
ties is contingent to environmental dynamism (Eisenhardt & Martin, 2000; Teece et al., 1997,
Zahra et al., 2006). As market and technological turbulence often seem to affect capabilities
differently (see for example Jaworski & Kohli, 1993; Lichtenthaler, 2009); I examine their
influence on dynamic capabilities’ performance effects separately. Figure 5.1 presents the
research model and proposed relations with which I aim to contribute by providing answers

to the questions outlined above.
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FIGURE 5.1: Research Model and Proposed Relations
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The core argument of the resource-based view is that an advantage in the resource and ca-
pability endowment relative to competition creates a competitive advantage in the market
place, and as a consequence, an advantage in firm performance relative to competition (Amit
& Schoemaker, 1993; Barney, 1991; Peteraf, 1993; Wernerfelt, 1984). Operational capabili-
ties contribute to firm performance by increasing revenues and/or reducing costs (Barua et
al., 2004; Drnevich & Kriauciunas, 2011; Wang & Ang, 2004). Further, operational capabili-
ties improve the quality of existing processes (Barua et al., 2004; Drnevich & Kriauciunas,
2011). Better capabilities enable firms to choose and implement the activities necessary to
produce and deliver a product or service more efficiently or effectively (Collis, 1994). Firms
with a higher relative quality in their ordinary capabilities are more efficient, meaning that
they are able to produce more economically and/or deliver a higher quality that better satis-
fies customer needs (Peteraf & Barney, 2003). A higher relative capability enables to provide
higher benefits to the customers for a given cost or to provide the same benefit at a lower
cost. As a consequence, firms with a higher relative quality in their operational capabilities
are likely to show a higher relative firm performance. Empirical research support the argu-
ment that resource and capability differences relative to competition have a significant direct
effect on relative firm performance (Spanos & Lioukas, 2001). Vorhies and Morgan (2005)
found that a gap in marketing capabilities between top-performing benchmarks and other
firms explains significant variance in performance. Further results show that marketing and
technological capabilities positively influence joint venture performance (Song et al., 2005)
and that ordinary capabilities are positively associated with relative firm performance

(Drnevich & Kriauciunas, 2011; Protogerou et al., 2011).

The main proposition of the dynamic capabilities framework is that dynamic capabilities
are a source of competitive advantage as they establish an advantage in the relative resource
and capability endowment (Eisenhardt & Martin, 2000; Helfat & Peteraf, 2009; Teece et al.,
1997; Teece, 2007; Zahra et al., 2006) by building or modifying operational capabilities
(Helfat & Peteraf, 2003), and as a consequence, lead to a relative advantage in firm perform-
ance. Based on the competence definition made above, in this paper, I refer to such an advan-
tage in operational capabilities relative to competition as firm competence. Dynamic capabili-
ties enable firms to sense the need for change, to acquire and integrate necessary knowledge
to react to challenges (Teece et al., 1997; Teece, 2007), and to reconfigure the firm’s resource
base (Eisenhardt & Martin, 2000; Teece, 2007). Dynamic capabilities thereby help to extend,

modify or build operational capabilities (Helfat & Peteraf, 2003), and as a consequence
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strengthen the relative quality of the capability configuration (Pavlou & El Sawy, 2006;
Protogerou et al., 2011).

The mechanisms underlying dynamic capabilities operate on operational capabilities in the
first place as they help to create or improve operational capabilities (Helfat & Peteraf, 2003;
Pavlou & El Sawy, 2006; Protogerou et al., 2011; Zahra et al., 2006). Dynamic capabilities
are the drivers behind the development of new capabilities as a new source of competitive
advantage (Eisenhardt & Martin, 2000). Zott (2003) also suggests that dynamic capabilities
change a firm’s competences, which in turn foster competitive advantage due to performance
differentials. While strengthening capability development, dynamic capabilities enable or-
ganizations to build capabilities of superior quality which results in firm competence. Zahra
et al. (2006) share this view by arguing that dynamic capabilities’ effect on competitive ad-
vantage works through the resource base (which capabilities are a part of). Several scholars
state that the performance impact of dynamic capabilities is mediated by the firm’s resource
position and capabilities (Pavlou & El Sawy, 2006; Protogerou et al., 2011; Zahra et al.,
2006). By building, improving, or reconfiguring operational capabilities, dynamic capabilities
increase the efficiency of the existing capability configuration and increase the firm’s value
creation potential. Drnevich and Kriauciunas (2011) argue that dynamic capabilities enable to
respond to opportunities through developing new processes or improving the speed, effec-
tiveness, and efficiency with which a firm operates. But still the firm operates based on its
operational capabilities, which’s improvement through dynamic capabilities increases firm
performance. From this observation follows that dynamic capabilities improve the relative
quality of operational capabilities, whereas the relative advantage in operational capabilities

positively contributes to relative firm performance. Thus:

HYPOTHESIS 1: Dynamic capabilities unfold a positive indirect effect on relative firm

performance which is mediated by the firm’s operational capabilities.

Besides the indirect effect via the resource position and operational capabilities, dynamic
capabilities are also often proposed to have a direct effect on firm performance (see Helfat &
Peteraf, 2009). Contrary to their prediction Drnevich and Kriauciunas (2011) observe a nega-
tive direct effect of what they measure as dynamic capabilities on relative firm performance.
The sources, however, of this direct effect remain rather unclear. According to the resource-

based logic of value creation (Peteraf & Barney, 2003), value creation through dynamic ca-

128



pabilities occurs via the resource and capability endowment, and thus implicates no positive

direct effect of dynamic capabilities on firm performance.

Though, Winter (2003) and Zollo and Winter (2002) argue that there are fixed costs asso-
ciated with having dynamic capabilities, which in turn would entail a negative performance
impact. These costs occur with the development and usage of dynamic capabilities and relate
to the consumption of organizational resources (Zahra et al., 2006). Further, it is argued that
the costs of having dynamic capabilities can exceed the benefits when there is no occasion to
apply them (Winter, 2003; Zahra et al., 2006). Zott (2003) argues that performance differ-
ences among firms are also caused by the costs of dynamic capabilities. Dynamic capabilities
create permanent costs, whether applied or not. The costs associated with e.g. scanning the
environment, codifying knowledge, and the overhead costs for specialized employees may
create a negative effect on performance, in any environmental setting. Such a cost effect, aris-
ing from developing, holding, and using dynamic capabilities can be expected to occur as an

additional distinctive effect compared to the positive indirect effect discussed above.

Furthermore, dynamic capabilities create additional costs when applied for capability de-
velopment. Zollo and Winter (2002) discuss the cost of capability development in the case of
learning mechanisms and evolution. They distinguish the costs of experience accumulation,
knowledge articulation, and knowledge codification, with the former bearing the lowest cost
and the latter the highest cost burden. Zott (2003) analyses the costs of resource deployment
in a dynamic capability context and finds that resource deployment costs differ between firms
which leads to intra-industry differences in performance. He analyses costs associated with
imitative and experimental resource deployment and suggests that resource redeployment

costs may affect firm performance both directly and indirectly (Zott, 2003).

Several scholars also discuss transaction costs in case of capability development (Augier
& Teece, 2009; Kogut & Zander, 1992; Teece et al., 1997; Teece, 2007). The transfer of re-
sources and capabilities among firms creates transaction and transfer costs (Szulanski, 1996;
Teece et al., 1997). As capability development involves the acquisition and transfer of re-
sources and capabilities, it generates transaction costs. Be it information, knowledge, physical
assets or human resources, in nearly any case capability development involves integration of
additional resources from outside the firm boundaries. Such market transactions always imply

transaction costs.
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The existence of dynamic capabilities creates fixed costs for organizations. Besides the in-
vestments to build dynamic capabilities, there are maintenance costs for information systems,
costs for specialized employees (e.g. M&A department, competitive intelligence), and knowl-
edge codification, even when there is no occasion for change. Costs incur when firms fre-
quently scan their business environment, observe technological trends and regulation acts. In
the case of environmental change that triggers capability development, additional variable
costs arise. Such variable costs consist of transaction costs, cost of coordination, investments
in material, acquisition costs, and integration costs. These costs associated with dynamic ca-
pabilities clearly unfold a negative effect on a firm’s financial performance. Firms investing
more in the development of dynamic capabilities in order to implement higher levels of or
stronger dynamic capabilities will ceteris paribus show weaker relative financial performance
than firms investing lesser amounts or abstain from developing and implementing dynamic

capabilities. Thus:

HYPOTHESIS 2: Dynamic capabilities unfold a negative direct effect on relative firm

performance.

5.2.2. The Impact of Market Turbulence and Technological Turbulence on the Per-

formance Effects of Dynamic Capabilities

The environmental context of an organization can be determined via its constituent parts or
via its state (Jaworski & Kohli, 1993; Miller, 1987; Miller & Droge, 1986). For the dynamic
capabilities framework the focus of interest lies on the dynamism of the environmental con-
text, meaning the rate or speed of change with which the challenges change an organization
has to cope with (Eisenhardt & Martin, 2000; Teece et al., 1997). Thus, the change of the
state of environmental constituent parts is of interest here and not the state itself. Often schol-
ars operationalize environmental dynamism with measures capturing uncertainty, heterogene-
ity, or the intensity of competition. As long as the changes in these constructs are not cap-

tured, such measures reflect the state of the environment and not the dynamism in it.

I examine the influence of market turbulence and technological turbulence as these two
seem to be the most relevant environmental contingent factors of dynamic capabilities
(Eisenhardt & Martin, 2000; Jaworski & Kohli, 1993; Lichtenthaler, 2009; Pavlou & El
Sawy, 2006; Teece et al., 1997; Teece, 2007) and further seem to unfold differing impact
based on their different characteristics. Market turbulence refers to the rate and speed of

change in customer preferences and technological turbulence refers to the rate and speed of
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change in technologies (Jaworski & Kohli, 1993; Lichtenthaler, 2009). As market and tech-
nological turbulence often affect relations differently, I discuss and examine their effects
separately when deemed necessary. The role of environmental conditions within the concept
of dynamic capabilities might be the most important unsolved question to date (Zahra et al.,
2006). Teece et al. (1997) state that dynamic capabilities are especially valuable in turbulent
environments, while Eisenhardt and Martin (2000) argue that they are also valuable in mod-
erately dynamic environments. Winter (2003) points to certain environmental conditions

where alternative modes of capability development might be superior to dynamic capabilities.

According to Teece et al. (1997) dynamic capabilities are especially valuable in turbulent
environments, as there is a continuous need for adaptation and permanent chance for oppor-
tunities. In turbulent environments, firms are especially urged to develop new capabilities in
order to keep pace with external development (Capron & Mitchell, 2009; Lavie, 2006).
Therefore, with increasing environmental dynamism the need to constantly create new capa-

bilities increases.

Under conditions of high environmental dynamism firms regularly have to respond to ex-
ternal developments and adapt to changes. Firms have to respond to changing customer needs
and changes in technologies in order to keep pace with competition. When it is regularly nec-
essary to develop new capabilities, dynamic capabilities are argued to be superior in terms of
cost efficiency in comparison with alternative modes of capability development (Winter,
2003). Thus, under such conditions firms that invest in maintaining dynamic capabilities are
likely to bear lower or at least not higher costs than firms applying alternative modes for ca-
pability development. Given that dynamic capabilities decrease the marginal costs of capabil-
ity development, as discussed above, their relative cost efficiency in comparison with alterna-
tive modes for capability development increases with increasing need for building new capa-
bilities. In other words, the more often a firm needs to build new capabilities in a given pe-
riod of time the more efficient to invest in dynamic capabilities. The higher the dynamism in
the environment the more often firms need to adapt to technological developments, changing
customer needs, or competitor moves. Under such conditions it is very likely that alternative
modes of capability development bear a relative cost disadvantage in comparison with dy-
namic capabilities. Thus, it is likely that more firms invest in building and maintaining dy-
namic capabilities when they operate in more turbulent business environments. One way or
the other, in environments characterized by high levels of dynamism in order to stay competi-

tive and to survive firms have to bear the costs associated with the development of new capa-
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bilities as well as the costs for applying the mode of capability development they use. Thus,
most or all firms have to bear similar costs for maintaining dynamic capabilities or for apply-
ing another mode of capability development. Thus, ceteris paribus, the possession of dynamic
capabilities is unlikely to bear higher costs and in turn it is unlikely that the possession of

dynamic capabilities negatively influence relative financial firm performance.

To build and maintain dynamic capabilities creates costs whether applied or not. In envi-
ronments characterized by low levels of environmental dynamic capabilities a higher number
of firms are likely to abstain from investing in dynamic capabilities as there is no or less oc-
casion to attain benefits from their application (Winter, 2003). Further, with few opportuni-
ties to apply dynamic capabilities for the development of new capabilities other modes of
capability development are superior from a cost perspective (Winter, 2003). In environments
characterized by low dynamism the pressure to regularly adapt to changes is less strong lead-
ing to fewer firms investing in dynamic capabilities. Firms that do invest to build and main-
tain dynamic capabilities under such conditions have to bear the costs associated with dy-
namic capabilities, while a higher number of competitors do not have to bear these costs.
With fewer firms having dynamic capabilities under such conditions, the additional costs

arising with them ceteris paribus lead to a lower relative financial performance. Thus:

HYPOTHESIS 3a: In environments characterized by high market turbulence the negative

direct effect of dynamic capabilities on relative firm performance is mitigated.

HYPOTHESIS 3b: In environments characterized by high technological turbulence the

negative direct effect of dynamic capabilities on relative firm performance is mitigated

Prior research often suggests that market and technological turbulence likewise affect or-
ganizational or performance outcomes (Drnevich & Kriauciunas, 2011; Jaworski & Kohli,
1993; Lichtenthaler, 2009). While it is sometimes discussed that this might also be contingent
to characteristics like the type of change, the speed of change, or the current capability posi-
tion (Drnevich & Kriauciunas, 2011; Helfat et al., 2007), this has not been explicitly argued
or modeled yet. Based on their very different characteristics and impact on the current capa-
bility configuration, I argue that market turbulence and technological turbulence confront
firms with very different challenges, and based on that, with very different difficulties in or-

der to cope with these challenges.
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Market turbulence, defined as the change of the composition of customers and their pref-
erences, require firms to constantly modify their products and services (Jaworski & Kohli,
1993). While this clearly affects the effectiveness of the current capability configuration, it is
very unlikely that single capability areas or the whole capability configuration is rendered
obsolete. Changing customer preferences may require a modification of marketing capabili-
ties in order to adequately address the changed preferences, but it is very unlikely that the
existing marketing capability becomes entirely useless. The change in customer preferences
may require an enhancement of the current technological capabilities of a firm in order to
extend product or service features to address the changed customer preferences. However, it
is very unlikely that changing customer preferences require a completely new technological
basis, leading to the conclusion that the current technological capabilities are not completely
rendered obsolete. This could only be the case, when (1) changing customer preferences
would indeed require a completely new technology and (2) an appropriate technology would
already evolve, but then this effect would merely relate to technological change. Such
changes that require perceptible but restricted modification of the capability configurations
are less challenging (Lavie, 2006). Furthermore, changes in customer preferences, which are
often influenced by general social or demographic trends, are far easier to detect and to pre-
dict. In light of these characteristics, dynamic capabilities are expected to be very helpful in
detecting such changing customer preferences, in creating or acquiring the relevant knowl-
edge about how to address these new preferences, and in accomplishing the necessary modi-
fications of the capability configuration. Thus, dynamic capabilities are likely to additionally
increase the relative quality of the capability configuration in higher levels of market turbu-

lence.

HYPOTHESIS 4a: The contribution of dynamic capabilities to firm competence (relative

strength of ordinary capabilities) increases with increasing market turbulence.

Technological turbulence refers to the rate and speed of technological change (Jaworski &
Kohli, 1993; Lavie, 2006). Changing technologies modify the components, systems tech-
niques, or methods required for producing organizational outputs (Lavie, 2006), which is
often competence-destroying when initiated externally (Tushman & Anderson, 1986). Tech-
nological change is thereby understood as a rather exogenous event (Lavie, 2006), as techno-
logical developments are not always initiated by one and the same firm. Therefore, for any

firm technological changes are exogenous events in most cases that urge the firm to adapt.
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While the threat arising from major technological changes are more obvious, yet seem-
ingly minor improvements in technological products sometimes have disastrous effects on
industry incumbents (Henderson & Clark, 1990). Rosenbloom and Christensen (1994) also
acknowledge the potentially large cumulative economic consequences of incremental
changes, but see more radical technological change as one of the greatest threats for industry
incumbents due to its potential to render existing capabilities completely obsolete. Capabili-
ties can be rendered obsolete by technological change as knowledge, human, site, or physical
assets that were specific to an efficient relationship can be rendered obsolete, rendering the
whole relation inefficient (Afuah, 2001). Further Afuah (2001) argues, that there are cases in
which a technological change leaves knowledge of components intact, while knowledge re-

garding links between components becomes useless, rendering related assets obsolete.

The higher the speed and rate of technological change the more likely it is that it renders
the current capability configuration of a firm obsolete with the consequence that current ca-
pabilities have to be completely substituted (Lavie, 2006). Technological change thereby af-
fects underlying processes and the products themselves (Anderson & Tushman, 1990). Major
technological changes offer sharp price-performance improvements over existing technolo-
gies and often imply technical advance so significant that no increase in scale, efficiency, or
design can make older technologies competitive with the new technology (Tushman &
Anderson, 1986). Technological change thereby often enables dramatic improvements in per-
formance at constantly decreasing cost (Rosenbloom & Christensen, 1994). Moreover, often
newly developed technologies are patented, requiring competing firms to develop completely
novel alternative technological solutions. It is very difficult to forecast technological trends as
often alternative technologies compete and it is difficult to assess which criteria might lead to
a succession of one or the other alternative. Technological change regularly initiates strong
technological rivalry between alternative technological regimes and there are complex social,
political, and organizational dynamics that select dominant designs among technological al-

ternatives (Anderson & Tushman, 1990).

Major technological changes fundamentally alter relevant sets of competences within
whole product classes (Tushman & Anderson, 1986). Thus, it is more challenging to create or
acquire new knowledge in order to develop alternative technologies, as when existing techno-
logical features simply have to be enhanced or modified. Further, to create and integrate
completely new technological capabilities and aligning them with existing marketing or or-

ganizational capabilities is much more challenging. Still, dynamic capabilities aid in such an
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endeavor of developing new technological capabilities (Tripsas, 1997), but their effectiveness
is expected to decrease in higher levels of technological turbulence. The challenge is to break
up the inertia around capabilities which are aligned with old technologies, and further, to
overcome the difficulties of both anticipating the devaluation of the old capabilities and of
efficiently creating new ones which are directed to supporting the new technological regime
(Rosenbloom & Christensen, 1994). The possession of dynamic capabilities may help to cope
with such challenges, but it is unlikely that the challenges ‘simply vanish’ due to the exis-

tence of dynamic capabilities.

The development of technological capabilities is much harder, when the speed of change
and the rate of change increase. The question here is not if firms facing high levels of techno-
logical change are better off with or without dynamic capabilities. Clearly, under conditions
of high paced, radical technological change, firms are better prepared to cope with the chal-
lenges with dynamic capabilities than without. The relevant question here is if the positive
effect of dynamic capabilities in creating operational capabilities is stronger in the presence
or in the absence of radical technological change. Dynamic capabilities may speed up the
development of new technological capabilities, but they are unlikely to simply conjure them
up. While dynamic capabilities may still have a positive influence on the relative quality of

operational capabilities, the contribution will be weaker than in less turbulent environments.

HYPOTHESIS 4b: The contribution of dynamic capabilities to firm competence (relative

strength of ordinary capabilities) decreases with increasing technological turbulence.

Prior research suggests that environmental dynamism decreases the positive effects of or-
dinary capabilities on relative firm performance (Drnevich & Kriauciunas, 2011; Pavlou & El
Sawy, 2006; Protogerou et al., 2011). However, it is also argued that environmental change
can have competence enhancing effects on a firm’s capabilities (Lavie, 2006; Tushman &
Anderson, 1986). Again, how firms can cope with environmental change also depends on the
type of change, the rate and speed of change, as well as the current capability endowment

(Capron & Mitchell, 2009; Lavie, 20006).

As argued above, a change in customer preferences alone is unlikely to render the current
capability configuration obsolete. The existing marketing capabilities are expected to still be
of some value, but might need some modification. Organizational and technological capabili-
ties are expected to be much less affected by market turbulence alone and still provide an

adequate basis for coping with the change. Moreover, I argue that firms with a weaker rela-
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tive capability endowment will be comparatively stronger affected by such external changes.
Firms with a higher relative quality of organizational and technological capabilities are ex-
pected to be rather capable to seize the opportunities that also arise from a change in cus-
tomer preferences or are rather able to avoid the downturn. Accordingly, ceteris paribus, firm
with a higher relative capability strength are likely to be able to further increase their relative
advantage in firm performance in comparison with competitors that have a weaker capability

endowment.

HYPOTHESIS Sa: Market turbulence increases the positive effect of firm competence

(relative strength of ordinary capabilities) on relative firm performance.

Compared to changes in customer preferences, technological change is a different kind of
threat. When radical technological change renders the technological capabilities of a firm
obsolete, the entire capability configuration is likely to be devaluated. When a firm is no
longer able to provide products or services with the technological features the market de-
mands and competitors (at least the initiator of the technological change) already offer to the
market, former strong marketing or organizational capabilities are not likely to be of much
value in the competition. Prior research suggests that under conditions of high technological
turbulence technological capabilities might have to be substituted as the current configuration
is no longer valuable (Lavie, 2006; Tushman & Anderson, 1986). Song et al. (2005) outline
the possibility that technological turbulence may either have a competence-enhancing or
competence-destroying effect on the performance contribution of technological capabilities
while it downplays the role of marketing capabilities. As a consequence, even though a focal
firm still might have a relative advantage in its overall capability configuration compared
with competition, the relative advantage in firm performance will decrease as it is not able to

accrue value from the advantage in its operational capabilities.

HYPOTHESIS 5b: Technological turbulence decreases the positive effect of firm compe-

tence (relative strength of ordinary capabilities) on relative firm performance.

To answer the initial question, whether dynamic capabilities are valuable in turbulent envi-
ronments, moderately dynamic environments, or both, the complete effect chain of dynamic
capabilities has to be considered. Thus far I argued that the positive indirect effect of dynamic
capabilities on firm performance is reinforced in settings characterized by high market turbu-

lence while it is mitigated in settings characterized by high technological turbulence. Further,
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I argued that the negative direct effects of dynamic capabilities on relative firm performance
are mitigated in both settings (high market turbulence and high technological turbulence).
Therefore, it is likely that in lower levels of environmental dynamism (market and techno-
logical) turbulence the benefits of dynamic capabilities are consumed by their costs. While I
expect dynamic capabilities to be still effective in order to create a higher relative quality of
operational capabilities, they are unlikely to contribute meaningful to a relative advantage in
firm performance in moderately dynamic environments. In higher levels of environmental
dynamism a (in the case of technological turbulence partly weakened) positive indirect effect
of dynamic capabilities on relative firm performance is flanked by a mitigated negative direct

effect. Thus:

HYPOTHESIS 6a: In environments characterized by high market turbulence the overall
effect of dynamic capabilities on relative firm performance is stronger than in environ-

ments characterized by low market turbulence.

HYPOTHESIS 6b: In environments characterized by high technological turbulence the
overall effect of dynamic capabilities on relative firm performance is stronger than in envi-

ronments characterized by low technological turbulence.

5.3. Methods

5.3.1. Sample and Data Collection

The analyses of this study are based on the same sample as the study described in Chapter 2.
Thus, the sample and the data collection procedure are equal to those described in Chapter
2.4.1. To minimize redundant repetition I therefore would like to refer to Chapter 2.4.1. for a
recall of the explanations regarding sample and data collection. In order to study dynamic
capabilities as drivers of relative firm performance the business unit is the reasonable unit of
analysis. This is because long-term performance differentials are largely attributable to the
business unit level (McGahan & Porter, 1997; McGahan & Porter, 2002; Misangyi et al.,
2006; Rumelt, 1991), and thus, their sources should also be examined on the level of business

units (Rouse & Daellenbach, 1999).
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5.3.2. Measurement and Validation of Constructs

Dynamic capabilities and firm competence were measured with the same scales and items as
displayed in Table 2.1 in Chapter 2. As I again aimed at examining the relations on construct
level, I operationalized dynamic capabilities and firm competence as second-order measures
as described and validated in Chapter 2.5.1. and 4.3.2. Again, I controlled for potential tem-
poral or lagged effects regarding the inclusion of the current capability position as the media-
tor variable. The rationale in this regard is equivalent to that discussed in Chapter 4.3.2. and I

used the same measures and the same procedure as described before.

I applied the same control variables as described in Chapter 2. Thus, I controlled for cor-
porate support, firm size, firm age, slack resources, capability development, and industry ef-
fects. The rationale to include these controls relating to firm competence is equal to that de-
scribed in Chapter 2.4.2. In relation to financial firm performance as dependent variable, 1
again controlled for corporate support to isolate the effects on business unit level. Further, I
controlled for slack resources as a higher flexibility in available resources is expected to posi-
tively influence performance (Daniel, Lohrke, Fornaciari & Turner, 2004; George, 2005). I
controlled for the effects of firm size on financial firm performance, as larger organizations
are able to realize economies of scale, which may increase financial performance. I further
included firm age as a control variable to control for the potential effects of prior knowledge
and experience on financial firm performance. In order to control that proposed negative di-
rect effect is not attributable to new operational capabilities that have actually been devel-
oped, and thus, is fully attributable to dynamic capabilities, I included the control variables
for marketing capability development, technological capability development, and organiza-

tional capability development.

In order to develop appropriate scales for firm performance, market turbulence, and tech-
nological turbulence, I reviewed relevant literature to identify existing items that relate to the
domain of the construct in questions or to derive items based on conceptual studies discussing
the respective domain. The resulting scales were validated in interviews with academics and
practitioners as described in Chapter 2.4.2. The items for firm performance, market turbu-
lence, and technological turbulence were measured on a seven-point Likert-scale. The items
with their respective scale ratings and anchor points are presented in Table 5.1. For a sub-
sample of business units (Batjargal, 2010), I validated the dependent variable with archival

data reflecting the financial performance of the focal business unit and its main competitor.
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Relative firm performance. To capture relative financial firm performance, respondents
were asked to rate their actual financial performance in comparison to their main competitor
(Spanos & Lioukas, 2001). The scale comprises operating profit and return on investment (o
=0.91). To validate the subjective measure of relative firm performance I applied the follow-
ing approach: At the beginning of the survey, the respondents were asked to indicate their
strongest competitor, before they actually were asked to rate their performance against them.
I validated the indication of the strongest competitor based on available data sources (e.g.
Hoover’s company profiles). Further, the respondents were asked to self-report the net sales
and operating profits of their business units. In a first step, I validated the self reported per-
formance data with archival data from annual reports. I found the self-reported data to be
nearly perfectly correlated with the archival data (net sales: r = .99, p<0.001, N = 27; operat-
ing profits: r = .97, p<0.001, N = 27). In a second step, I compared the archival performance
data of the focal business unit with the archival performance data of the competitor which
was indicated in the survey and compared this result with the subjective scale ratings where
the respondents indicated their relative performance. Thereby, I found a match in 90% of the
cases for net sales and in 87% of the cases for operating profits, which indicates the reliability
and validity of the measures (Batjargal, 2010; Carlson & Herdman, 2010). Further, I analyzed
the inter-rater correlations of the performance measures for different business units. As op-
posed to checking for inter-rater reliability, when second informants rate the same phenome-
non, in this case the different measures should show low or no correlation. The performance

measures of the different business units showed a non-significant correlation of 0.09.

Environmental dynamism. 1 captured market and technological turbulence with items
from Jaworski and Kohli’s (1993) study and two newly developed items to additionally cap-
ture the rate of change. The scales measuring technological turbulence (a = 0.90) and market
turbulence (o = 0.67) consist of 5 items each. The items captured the dynamism of the envi-

ronment during the last three years.

To validate the subjective measures of market and technological development, I applied
objective data that reflects the dynamism of the business environment. Therefore, I analyzed
the mean and distribution of the subjective measures of environmental dynamism as a func-
tion of the respective industry membership and compared these results with the correspond-
ing volatility in stock market returns, which reflect the volatility in economic returns. The
volatility in returns is widely accepted as an appropriate objective measure for environmental

dynamism (see for example McNamara et al., 2003; Snyder & Glueck, 1982). The results of
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the objective measure match very well the subjective data. Furthermore, the subjective meas-
ures for environmental dynamism shows computer/IT, telecommunication, and automobile
on the upper end of the dynamism spectrum and consumer goods on a lower level, which
corresponds with findings of prior studies (Rosenkopf & Schilling, 2007). Based on these
results, I believe the subjective measures of market and technological turbulence to be reli-

able and valid.

TABLE 5.1: Variables and Operationalization

Technological Turbulence (o =.90) (7, “strongly agree”, and 1, “strongly disagree”)

The technology in our industry is changing rapidly.

Technological changes provide big opportunities in our industry.

A large number of new product ideas have been made possible through technological break-
throughs in our industry.

Technological developments in our industry are rather minor. (reverse-coded)

In our industry major technological innovations are developed quite regularly.

Market Turbulence (o =.67) (7, “strongly agree”, and 1, “strongly disagree”)

In our kind of business, customers' product preferences change quite a bit over time.

Our customers tend to look for new products all the time.

We are witnessing demand for our products and services from customers who never bought
them before.

New customers tend to have product-related needs that are different from those of our exist-
ing customers.

We cater to many of the same customers that we served in the past. (reverse-coded)
Relative Firm Performance (a =.91) (Please rate the actual performance of your business
unit in comparison with your best/most successful competitor.) (+3, “much better”, and -3,

“much worse”)

Operating profit/EBIT

Return on investment
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5.3.3. Discriminant Validity among Dependent Variable, Mediating Variable, and In-
dependent Variable

In order to assess convergent and discriminant validity for of the dependent variable, the me-
diating variable, and the independent variable, I conducted confirmatory and exploratory fac-
tor analysis and the analysis of the item-based Pearson correlations simultaneously with all
factors relating to the independent variable, the mediator, and the dependent variable. For all
variables, the correlations between items assigned to the same factor are higher than between
the respective item and any item assigned to another factor, revealing the intended 11-factor
structure. Within the confirmatory factor analysis the average variance extracted for each
variable exceeds the squared multiple correlation between each underlying factor and any
other factor in the study. Accordingly, an exploratory factor analysis also revealed the in-
tended 11-factor structure. Table 5.2 gives the results. I established discriminant validity be-
tween the overall measures of dynamic capabilities, firm competence, and firm performance
with a nested model comparison. Therefore, I conducted separate confirmatory factor analy-
ses for each pair of variables, where in one model the covariance between the two constructs
was constrained to unity while being freely estimated in the other model. For each pair the
model with the freely estimated covariance showed better fit based on y*/df with a significant
(p<0.001) y*-difference test, providing evidence for discriminant validity among the overall

measures (Hair et al., 2010).
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TABLE 5.2: Results of Exploratory Factor Analysis

Variables

Opportunity Capability Knowledge Knowledge Knowledge Capability Capability Marketing Technological Organizational Relative Firm
Recognition Monitoring Creation Acquisition  Sharing Creation Integration Competence Competence Competence Performance

Item 1 73 21 12 15 .16 14 .26 .08 .04 23 .04
Item 2 .60 23 22 22 15 15 .09 .19 .00 13 .06
Item 3 .56 24 22 13 17 .20 .26 .20 -.02 .20 -.03
Item 4 47 .30 .20 21 13 22 11 .05 .14 .05 .08
Item 5 11 .87 .16 13 15 .14 13 .00 .06 .07 .02
Item 6 17 .70 11 13 .14 25 .16 .05 .01 .05 .00
Item 7 12 .66 12 .16 .20 19 A1 12 .08 .01 .02
Item 8 .20 .62 12 32 .06 .07 .01 .08 .00 .09 -.01
Item 9 22 15 73 22 .14 21 .14 .02 .09 -.01 -.03
Item 10 18 .20 .68 23 11 23 15 .10 .02 24 -.06
Item 11 11 13 .65 21 .10 22 13 .02 .02 .09 .00
Item 12 .07 18 57 19 28 32 21 .07 .08 .08 -.02
Item 13 28 23 28 .69 .08 11 .10 .06 .02 .09 -.04
Item 14 .09 23 22 .67 .09 .08 12 .04 .02 -.02 .01
Item 15 11 24 22 57 .20 15 A1 -.03 -.04 .05 -.05
Item 16 .09 18 13 13 71 .07 A1 -.01 .09 11 .04
Item 17 18 .20 .08 .03 .67 A1 .07 15 .07 12 -.02
Item 18 .08 .08 .20 .16 57 19 15 .16 .05 .07 -.03
Item 19 .05 .16 25 18 13 .79 17 .05 15 .08 -.01
Item 20 14 .19 .20 .07 .16 75 25 .10 .06 11 .00
Item 21 19 22 28 .07 .07 .67 .16 .01 17 .06 .04
Item 22 23 34 .20 .09 18 57 27 .03 .06 13 -.01
Item 23 .20 18 18 12 13 24 .76 .07 .01 .16 .06
Item 24 .14 17 17 12 .10 27 .64 .01 .00 17 .09
Item 25 .20 .10 22 .16 25 .30 .61 .07 A2 13 .04
Item 26 .06 .10 .05 -.02 .03 .06 -.03 77 .10 23 12
Item 27 .07 -.01 .02 .07 13 .05 .05 .65 .06 12 .07
Item 28 13 11 .05 .00 .07 .00 .08 55 15 27 .09
Item 29 .10 .01 .03 .02 .07 11 .00 .00 93 .06 .02
Item 30 -.01 .06 .07 -.06 .10 .08 -.02 15 .67 15 12
Item 31 -.01 .04 .02 .07 .00 .08 .10 .16 .61 25 .16
Item 32 .02 .09 .08 .03 .05 .02 12 .14 12 81 .09
Item 33 .06 .04 .00 .07 .07 .06 .08 12 15 2 .02
Item 34 12 .08 11 .00 .07 19 .06 .20 15 71 .00
Item 35 17 -.02 .08 .01 12 .01 .08 17 .03 .64 .20
Item 36 .06 .00 -.03 -.04 .02 .01 .02 12 13 13 97
Item 37 .00 .02 -.04 -.02 -.02 -.01 .09 14 14 12 81

Note: Maximum-likelihood estimation with varimax rotation and Kaiser-normalization. Boldface indicate the factors derived.
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5.4. Analysis and Results

Table 5.3 presents the descriptive statistics and correlations of the variables analyzed in this
study. The data shows a relatively high level of dynamic capabilities in many firms, which is
not unusual in this kind of study (see for example Drnevich & Kriauciunas, 2011;
Lichtenthaler, 2009). An explanation might be that in this study I surveyed the largest firms
of the respective industries. Many of the business units might therefore be among the most
successful in their business area, also in terms of adaptation and change. The measures for
firm competence and relative firm performance are approximately normally distributed with a
mean close to 4 and a standard deviation close to 1. We can see that dynamic capabilities
show no significant correlation with relative firm performance, reducing the concern of
common method variance or halo-effects. The correlation pattern indicate the proposed indi-
rect effect chain of dynamic capabilities, where dynamic capabilities affect firm competence,
which in turn affect firm performance (Eisenhardt & Martin, 2000; Zahra et al., 2006). Slack
resources show positive correlations with firm size, firm competence, and dynamic capabili-
ties. Corporate support, firm size, and firm age show no significant correlations with relative
firm performance, firm competence, or dynamic capabilities. We can see that market turbu-
lence shows a positive relationship with telecommunication and a negative with energy and
machinery. Technological turbulence shows positive relations with telecommunication,
automobile, and computer/IT and negative relations with machinery and consumer goods.
These associations show good face validity. Further, market and technological turbulence
show significant positive correlations with dynamic capabilities, indicating that firms espe-
cially invest in the development of dynamic capabilities when challenged by higher environ-

mental dynamism.
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TABLE 5.3: Descriptive Statistics and Pearson Correlations

Variables Mean sd. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 Relative firm performance 4.18 135
2 Telecommunication 08 .28 -.16*
3 Automobile A3 34 -03 -12
4 Computer/IT .08 .28 -.04 -.09 -.12
5 Bank/Insurance .09 28 .02 -.09 -.12 -.09
6 Energy .07 25 .05 -.08 =11 -.08 -.08
7 Chemicals/Pharmaceuticals 09 .29 .03 -10 ~13% 10 -10 -09
8 Machinery 120 32 -.02 =11 =14 * -1 =11 -.10 -.12
9 Transport and services .08 27 .02 -.09 =11 -.09 -.09 -.08 -.09 =11
10 Consumer A1 31 .04 -.10 -13* -10 =11 -.09 =11 -13* -10
11 Corporate support 3.10 .96 -.02 -.03 .02 -10 16 *+ .05 -.03 -.11 .09 .06
12 Firm size (log) 321 1.08 .08 .08 11 .09 =20 ¥ 05 .09 -.08 .01 .06 14 *
13 Firm age (log) 1.30 .54 .09 - 18 ** .04 -.01 -13 % -.05 12 .04 .00 .04 -.01 .38 HHE
14 Slack resources 336 132 .05 -16 *  -.05 -.03 -.03 14 * .03 -.06 A3 * .04 16 * .08 .00
15 Market turbulence 3.59 1.04 -.11 14 * .06 11 .04 -16 ** .04 -15* .00 .10 .08 -.05 -15* .01
16 Technological turbulence 5.19 1.31 -.12 A5 * A5 % 28 RRE 30 R - 04 -.12 =12 % -.09 -13 % -.06 .08 -.02 -.01 40 FEE
17 Firm competence 424 75 .35 *** .08 -.01 -.03 .04 -.06 .01 -.09 A7 ** .06 .04 -.10 .02 21 *¥** 09 .03
18 Dynamic capabilities 469 .93 .06 -11 04 .09 07 -06  -09 06 .03  -04 .10 -04 O 19 %% 17 %% 34 kx40 e
N =265
*k p<0.001
** p<0.01
* p<0.05
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In order to test the hypotheses, I conducted structural equation modeling with AMOS 19
applying maximum-likelihood estimation. Structural equation modeling is the adequate
method for this purpose as it allows (1) to simultaneously model mediation and moderation
effects, (2) to simultaneously analyze path estimates in different levels of the moderator, (3)
to account for different weights of the sub-dimensions of a multidimensional construct, and
(4) to account for measurement error. First, I calculated a baseline model with dynamic capa-
bilities as exogenous variable and firm competence and relative firm performance as endoge-
nous variables and included all control variables into the model. From all control variables I
drew a path to firm competence and relative firm performance. Then I removed insignificant
controls as these do not affect substantive results, but reduce the model fit due to higher com-

plexity and non-significant relations (Danneels 2008).

To detect possible common method variance, I applied the ULMC (Unmeasured Latent
Method Construct)-technique (Podsakoff et al., 2003; Richardson et al., 2009). To identify
the trait-method model, I constrained the measurement factor loadings of the method con-
struct to be equal (Podsakoff et al., 2003). According to Richardson et al. (2009) there is evi-
dence of common method bias if the constrained trait-method model (construct correlations
are constrained to the values obtained from the trait-only model) fits significantly worse than
the trait-method model. The trait-method model fits with y*/df = 1.501, while the constrained
trait-method model fits with x*/df = 1.498. Based on these fit measures, the constrained trait-
method model fits better than the trait-method model (Schermelleh-Engel et al., 2003), lead-
ing to the conclusion that there is no bias based on common method variance (Richardson et
al., 2009). To further assess the reliability of the overall model, I applied a variation of hold-
out validation (Hair et al., 2010). Therefore, I divided the sample randomly into two groups
of equal size and tested for the invariance of the structural models between these randomly
selected groups. The results show that the structural models do not vary between randomly

selected groups.

To test the influence of environmental dynamism, I applied multi-group analysis as a rec-
ommended technique to test moderation in SEM (Byrne 2001, Hair et al. 2010) and tested for
the invariance of the structural models between different levels of environmental dynamism.
In this case, where I modeled higher-order factors, manifest product indicators are not avail-
able to directly test for interaction effects within the structural model. I created two separate
models to test the moderation effects of market and technological turbulence. To generate the

groups for the two models, I conducted a sample split based on the median of the respective
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moderator (see also Jaworski & Kohli, 1993) to obtain two groups of equal size, and calcu-
lated a dummy variable for market and technological turbulence each comprising high and
low level respectively. Before I tested for the moderating effect, I established measurement
model invariance (Hair et al. 2010, Qureshi and Compeau 2009). Therefore, I created a
nested model with a full-constrained model, where every parameter was set equal between
the two groups comprising low and high levels of the moderator and a partly constrained
model, where the structural paths were free to vary between the two groups (Byrne 2001,
Qureshi and Compeau 2009). Within the moderation models, I again removed control vari-
ables that did not show a significant relation in either of the two groups. To test for the sig-
nificance of the indirect and the total effects, I conducted the bootstrapping procedure with
bias-corrected confidence intervals on a 95%-confidence level and 1000 bootstrap samples
(Mallinckrodt et al., 2006). The comparative evaluation of the fit of alternative models I con-
ducted based on a y2-difference test (Byrne, 2001; Qureshi & Compeau, 2009), in which
lower values of y2/df indicate the favorable model. To control for the significance of the dif-
ference of the effect size between the levels of environmental dynamisms, I checked the criti-

cal ratios for difference between parameters.

The fit measures of the final baseline model (Table 5.4) that resulted after removing non-
significant controls are xz/de 1.53, TLI = .93, CFI = .94, RMSEA = .05, and SRMR = .06,
indicating a good fit of the hypothesized model. An alternative model, in which firm compe-
tence was captured by three separate first-order factors with the respective singular effects,

showed lower fit (Xz/df =1.56).

The baseline model (Table 5.4) shows that dynamic capabilities unfold a significant posi-
tive indirect effect (.28; p<0.001) and a significant negative direct effect (-.23; p<0.01) on
relative firm performance, providing support for hypotheses 1 and 2. Dynamic capabilities
show no significant total effect on relative firm performance in the baseline model. The in-
dustry control for transport and services shows a significant positive effect (.17; p<0.05) on
firm performance, while the industry control for telecommunication shows a significant nega-

tive effect (-.15; p<0.05) on firm performance.

To double-check that the negative direct effect on firm performance is not attributable to
capability development, I again included the controls for capability development into the fi-
nal baseline model. The resulting model showed lower fit (3*/df = 1.71) and none of the con-
trols for capability development showed a significant effect on firm performance. In this

model, the negative direct effect of dynamic capabilities is slightly weaker and slightly less
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significant (-.20; p<0.05). The other effects, however, remained stable both in effect strength

and significance level.

As described above (Chapter 5.3.2.), to control for potential temporal/lagged effects, I also
calculated an alternative baseline model containing the measure for the prior capability posi-
tion. The results suggest that firm performance is stronger affected by the current capability
position than by the prior capability position. This result underpins the decision to include the

current capability position as mediation variable into the model.

The moderation models containing the different groups with market turbulence (y*/df =
1.52) and technological turbulence (x*/df = 1.49) as moderators both show a better compara-
tive fit than the baseline model (see Table 5.4), indicating that the effect size of the structural
paths vary between the different levels of the respective moderators (Byrne, 2001; Hair et al.,
2010). Both models also fitted the data better than the respective reference models within the
group comparison, where the structural paths were fixed between the two groups (market
turbulence: ¥*/df = 1.53; technological turbulence: y*/df = 1.50). Hypothesis 3a and 3b pro-
posed that the negative direct effect of dynamic capabilities on relative firm performance is
mitigated in high levels of market turbulence and technological turbulence, respectively.
While dynamic capabilities still show a significant negative direct effect on relative firm per-
formance in low levels of market turbulence (-.23; p<0.05) and technological turbulence (-
.38; p<0.05), this negative direct effect is not significant in high levels of the respective mod-

erators. These results indicate support for hypothesis 3a and 3b.
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TABLE 5.4: Results of Structural Equation Modeling

Path Estimates”

DC—Perf. DC—Perf. DC—Comp. Comp.—Perf. DC—Perf. x’ldf x’ldf x’-difference test
Indirect effect  Direct effect  Direct effect Direct effect Total Effect Free paths Fixed paths X’ df P

Baseline model 28 FEE =23 ** 54 xxE 52 xx% .05 1.53
Market turbulence model 1.52 1.53 9.700 3 .021
Market turbulence (low) 25 ** -23 * 43 Fxx 58 F** .02
Market turbulence (high) 45 ** -23 73 HEE .62 ** 22 F
Critical ratio for difference .04 2.94 *** =77
Technological turbulence model 1.49 1.50 6.398 3 0.09
Technological turbulence (low) 48 Fx* -38 * .68 *** JT1 kEE .10
Technological turbulence (high) .19 ** -.05 47 kxE 41 ** 14
Critical ratio for difference 1.82 t -2.02 * -1.22

? Standardized estimates
*i%p < 0,001

** p<0.01

* p<0.05

¥ p<0.10

N =265
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Hypothesis 4a proposed that the contribution of dynamic capabilities to firm competence in-
creases with increasing market turbulence, while hypothesis 4b proposed that this contribution
decreases with increasing technological turbulence. The positive effect of dynamic capabili-
ties on firm competence is stronger in higher levels of market turbulence (.73; p<0.001) than
in lower ones (.43; p<0.001), while in higher levels of technological turbulence (.47; p<0.001)
it is weaker than in lower levels of technological turbulence (.68; p<0.001). For both modera-
tion models, the difference in effect strength between the two groups of environmental turbu-
lence is significant. Thus, the results indicate support for hypotheses 4a and 4b. Hypothesis 5a
states that the positive effect of firm competence on relative firm performance increases with
higher levels of market turbulence. The results indicate that the performance contribution of
firm competence indeed increases in higher levels of market turbulence. Hypothesis 5b stated
that the relation between firm competence and relative firm performance is negatively moder-
ated by technological turbulence. The results indicate that this effect is less strong under con-
ditions of higher technological turbulence. The critical ratios for difference, however, do not
indicate a significant difference in the effect strength between the two levels of the moderator,
neither for market turbulence nor for technological turbulence. For testing hypothesis 6a and
6b, stating that the overall effect of dynamic capabilities on relative firm performance is posi-
tively moderated by market and technological turbulence, the total effects of the two modera-
tion models have to be compared. Both moderation models (market and technological turbu-
lence) show a not significant total effect of dynamic capabilities on relative firm performance
in low levels of dynamism. While showing a significant positive effect of dynamic capabili-
ties on relative firm performance in high levels of market turbulence, the respective effect is

not significant in high levels of technological turbulence. These results support hypothesis 6a.
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5.5. Discussion and Conclusion

5.5.1. Theoretical Contribution

This study provides several important contributions to the dynamic capabilities framework.
While dynamic capabilities are measured explicitly and independently from their outcomes at
the operational level this study avoids confusion regarding their existence and their effects
(Zahra et al., 2006). The research model in this study allows for unveiling the complex per-
formance effects of dynamic capabilities by accounting for their benefits and their cost ef-
fects. Prior studies often measured changes in the resource base or the development of capa-
bilities and just inferred dynamic capabilities at work, which might lead to wrong theorizing

regarding their performance effects.

Relating to the performance effects of dynamic capabilities this study enhances current
knowledge in several respects. With reference to the discussion whether dynamic capabilities
have a direct or an indirect effect on firm performance, or both (e.g. Eisenhardt & Martin,
2000; Galunic & Eisenhardt, 2001; Helfat & Peteraf, 2009; Teece et al., 1997; Teece, 2007;
Zahra et al., 2006; Zott, 2003), this study provides interesting new findings. In this study, I
also find the positive indirect performance effect of dynamic capabilities on relative firm per-
formance confirmed (Pavlou & El Sawy, 2006; Protogerou et al., 2011). This indicates the
nomological validity of the dynamic capabilities measure and the study design. As a novel
contribution, in this study I further propose and reveal the existence of a negative direct effect
of dynamic capabilities on relative firm performance. To implement and maintain dynamic
capabilities creates permanent costs, whether they are applied or not. These costs unfold a
negative direct effect on firm performance. By explicitly considering the costs associated with
dynamic capabilities, this study avoids to just focusing on the potential benefits of dynamic

capabilities and also discusses the possible downside.

In this paper, I outline the outset of a ‘cost theory’ of dynamic capabilities that should be
further explored in future research. To better understand the performance implications of dy-
namic capabilities, future studies might explicitly account for the costs and benefits that arise
when dynamic capabilities are applied for the development of specific capabilities and com-
pare these with the costs and benefits of alternative modes of capability development. The
proposed negative direct effect unveiled and explained in this study is different from the nega-
tive direct effect found by Drnevich and Kriauciunas (2011), which captures the costs of ca-

pability development rather than the costs of dynamic capabilities.
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This study further provides novel insight into the role of environmental dynamism within
the dynamic capabilities’ framework. Prior studies on dynamic capabilities’ performance ef-
fects most often captured environmental dynamism by applying an overall measure (Drnevich
& Kriauciunas, 2011; Pavlou & El Sawy, 2006; Protogerou et al., 2011). While this is a plau-
sible rationale for capturing the overall dynamism, it neglects potentially differing impact
based on different characteristics of the dimensions of environmental dynamism. By analyz-
ing the effects of market and technological turbulence separately, I find that these dimensions
of environmental dynamism affect the effectiveness of dynamic capabilities differently. While
market turbulence increases the contribution of dynamic capabilities in creating operational
capabilities of higher relative quality, technological turbulence negatively moderates the ef-
fectiveness of dynamic capabilities in order to create such a relative advantage in operational
capabilities. While firms are still better off with dynamic capabilities when facing high speed
and rate of technological change, these conditions not only weaken the existing capability
configuration but also the effectiveness of dynamic capabilities. This observation suggests
that dynamic capabilities may not be a universal remedy and that technological discontinuities

can occur where dynamic capabilities no longer provide a solution for coping with the change.

In this respect, several authors point to extreme environmental conditions (e.g. high-
velocity environments) in which the effectiveness of dynamic capabilities may be severely
weakened (Drnevich & Kriauciunas, 2011; Eisenhardt & Martin, 2000; Helfat et al., 2007).
Under conditions of extremely high pace and rates of change, for example, in which new
technologies emerge regularly that are very distinct from the former technologies, and thus,
firms regularly face rather large capability gaps (Capron & Mitchell, 2009; Lavie, 2006),
regularly and timely adaptation becomes extremely challenging. There may still be some
value in possessing the dimensions of dynamic capabilities which enable to recognize such
changes (Helfat et al., 2007), but to acquire relevant knowledge and to create new or to mod-
ify existing capabilities still requires some time. Thus, when firms regularly have to bridge
rather large capability gaps in relatively short time, successful reconfiguration of the capabil-
ity configuration may be difficult if not impossible. Under such conditions it is likely that
firms are still better of with having dynamic capabilities than without as they enable better
reactive adaptation, but the possession of dynamic capabilities may not be sufficient in order
to sustain a formerly given competitive or relative advantage. Further — internal — contingent
factors may be of importance when it comes to the recurring need for reconfiguration within
relatively short periods of time. The embeddedness of the capabilities (Lavie, 2006) that have

to be reconfigured or the inherent resource flexibility (Sanchez, 1995), may not offset the
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general ability of a firm to reconfigure its capability configuration. But it is likely that such

factors limit the speed with which reconfiguration may be accomplished.

The separate examination of the influence of market and technological turbulence suggests
that market and technological turbulence might affect the competence-performance-
relationship differently. Based on their different characteristics market turbulence seems to
have more competence-enhancing attributes while technological turbulence seems to have
more competence-destroying attributes. However, further research is necessary to better un-
derstand both types of environmental change and their implications for a firm’s capabilities.
While there is a broad body of research that examines different implications of different types
of technological change (e.g. Anderson & Tushman, 1990; Danneels, 2004; Rosenbloom &
Christensen, 1994; Tushman & Anderson, 1986), the literature review conducted for this
study did not unveil such differentiated discussion regarding a potentially different impact of

market and technological turbulence or regarding different types of market turbulence.

Regarding the negative direct effects of dynamic capabilities on relative firm performance,
I find that in higher levels of market and technological turbulence the negative direct effects
of dynamic capabilities on relative firm performance are mitigated. Under such conditions
firms regularly have to enhance their capabilities or built new capabilities in order to stay
competitive and more firms are urged to invest in dynamic capabilities or alternative modes of
capability development. The costs for building and maintaining dynamic capabilities are no
longer disadvantageous in such settings. However, with the exemption of settings character-
ized by high market turbulence investing in dynamic capabilities seems to be a zero-sum
game in terms of contribution to relative financial firm performance. All in all, the positive
indirect effects of dynamic capabilities on relative firm performance seem to be consumed by
their costs in almost all settings. Thus, the value of studying the performance outcomes of
dynamic capabilities in terms of firm performance (i.e. financial performance) seems limited.
Future studies might therefore address the potential implications of dynamic capabilities for
attaining competitive advantage in the market place. Potentially valuable insights could be
gained by understanding how dynamic capabilities contribute to the implementation of a
value creating strategy that is not simultaneously implemented by a current or potential com-
petitor (Barney, 1991). Further, to understand the contributions of dynamic capabilities to
firm survival is potentially valuable. Future research might investigate how dynamic capabili-
ties contribute to long-term firm survival or to survival during disruptive changes in the mar-

ket environment.
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In this study I highlighted that the possession of dynamic capabilities is also associated
with bearing the costs for implementing and maintaining dynamic capabilities. These costs
arise whether dynamic capabilities are applied or not (Winter, 2003). In the case when dy-
namic capabilities are applied for capability development additional costs arise, which may
differ from the costs for applying alternative modes of capability development. Either way,
this study’s results show that there are cost effects that may countervail the benefits arising
from dynamic capabilities. This observation draws attention to a very important issue regard-
ing the performance links of capabilities in general and dynamic capabilities in particular.
Williamson (1999) already questioned the implicit assumption of the capabilities perspective
indicating that possessing ‘more’ of a capability is always better. With respect to dynamic
capabilities, however, it is likely that they have a diminishing marginal utility in terms of cre-
ating new operational capabilities. In terms of their performance contribution, due to counter-
vailing cost effects, it is very much likely that we rather observe a curve-linear function than a
positive linear function. However, future research is necessary to examine these issues in

more detail.

5.5.2. Limitations and Outlook

This study applies perceptual measures from the same data source for dependent and inde-
pendent variables, which bears the risk of common method variance that can not be totally
ruled out. However, the inclusion of an unmeasured latent method construct and the validation
based on objective measures and second informants reduced my concerns that the results
might be biased due to common method variance. Nevertheless, future studies might combine
perceptual measures with objective data and use multiple data sources. The discussion regard-
ing the retrospective measurement of the prior capability position as a control for temporal

effects, provided in Chapter 4.5.2. applies here as well.

As this study applies a newly developed model of dynamic capabilities, external validation
is difficult. Although the applied measure shows high congruence with theoretically proposed
effects and objective proxies, further validation is necessary. Future research might operation-
alize the constituent parts of dynamic capabilities instead of the manifestations in order to
design the competing aggregate model and combine it with the superordinate model of dy-

namic capabilities that has been applied in this study.

To better understand the impact of different types or environmental change, and how dy-
namic capabilities are an effective remedy against these different threats, more longitudinal

research is necessary. This is especially important to understand which impact the possession
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of dynamic capabilities has in the long term. In order to examine if the possession of dynamic
capabilities helps to regain a relative advantage in the capability position or financial per-

formance after environmental shifts, longitudinal study designs are necessary.

As this empirical study focuses on business units of large firms operating in Germany, the
findings should be validated in alternative settings. I approached the largest firms of the re-
spective industries, which include all 110 firms listed in the three major stock exchanges and
all 100 largest firms operating in Germany. Those firms might be more successful in the mar-
ket place than the average of the basic population, in terms of financial performance or firm
competence. On the other hand it is a plausible rationale to isolate business units which are
more successful than the industry average. This is because the consideration of business units
that perform below and above average might impede the identification of potential sources of
competitive advantage (Rouse & Daellenbach, 1999). However, in this study I controlled for
firm size, excess resources, and corporate support in order to detect potential effects. As the
surveyed firms operate internationally, the results should hold in comparable settings than
Germany. Future studies might focus on a broader sample in terms of performance differen-

tials and might focus on small firms or on corporate level.

In this study I captured financial firm performance relative to the strongest competitor,
which is a common approach in this kind of research (e.g. Pavlou & El Sawy, 2006; Spanos &
Lioukas, 2001) as it allows to assess whether a focal firm possesses a relative competitive
advantage in its industry. Further, this approach allows for assessing whether dynamic capa-
bilities may help to protect a leading industry position in the face of external changes. How-
ever, it neglects whether both the focal firm and its main competitor may possess a relative
competitive advantage in terms of performance differentials in comparison to the industry
average. Future research may address this issue. Based on a representative sample of the basic
population, a longitudinal design, and the relative performance in comparison with the indus-
try average, future research may reveal whether dynamic capabilities may help to sustain a
competitive advantage in terms of performance differentials in comparison with industry av-

erage.
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6. ORGANIZATIONAL ANTECEDENTS OF DYNAMIC
CAPABILITIES: THE SUPPORTING AND HINDERING
INFLUENCE OF ORGANIZATIONAL DESIGN CHAR-
ACTERISTICS

6.1. Introduction

To survive in turbulent and competitive business environments, firms have to be able to rec-
ognize opportunities and threats arising from shifts in their environment, to assess how these
challenges can best be addressed, and to adapt to these pressures by developing new capabili-
ties and resource configurations. This ability, referred to as dynamic capabilities (Teece et al.,
1997), has been catapulted to the forefront of many research agendas, due to its potential to

explain how firms may attain and sustain competitive advantage (Zahra et al., 2006).

In order to inform about how dynamic capabilities can be established within the organiza-
tion, it is important to understand their organizational antecedents. While several empirical
studies address antecedents of dynamic capabilities like cultural aspects (Danneels, 2008),
managerial support (Prieto et al., 2009), prior experience (King & Tucci, 2002), or comple-
mentary assets (Helfat, 1997), the influence of organizational design characteristics has been

largely ignored.

Organizational design characteristics are important for leveraging capabilities (Greenwood
& Miller, 2010). With respect to dynamic capabilities, to date the influence of organizational
design characteristics has neither been sufficiently discussed nor empirically tested. As dy-
namic capabilities, like any other capability, are embedded in organizational design, it is im-
portant to understand how these characteristics influence dynamic capabilities and which
organizational design characteristics may support or restrain dynamic capabilities in organi-
zations. While there is no study that explicitly investigates the influence of organizational
design on dynamic capabilities, there are some hints towards certain design characteristics

that might influence dynamic capabilities.

A review of the dynamic capabilities literature reveals certain assumptions regarding the
relation between organizational characteristics and the emergence of dynamic capabilities in
firms. Zollo and Winter (2002) indicate formalization of knowledge as an antecedent of dy-

namic capabilities. However, Prieto and Easterby-Smith (2006) state that formalization of
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knowledge management reduces creativity while dynamic capabilities are rather supported by
informal knowledge management. Eisenhardt and Martin (2000) point to loosely structured
organizations, and Teece et al. (1997) and Teece (2007) indicate decentralized organizations
as important preconditions for dynamic capabilities. Rindova and Kotha (2001), in their com-
parative case study of Yahoo! and Excite, also propose a positive relation between decentrali-
zation and dynamic capabilities. However, Baum and Wally (2003) find that a centralized
strategic management fosters strategic decision speed, which is often argued as being an con-
stituent part of dynamic capabilities (Barreto, 2010). Some scholars see certain routines as
constituent parts of dynamic capabilities (e.g. Eisenhardt & Martin, 2000; Winter, 2003), and
thus implicitly state routinization of work tasks as relevant conditions for establishing dy-
namic capabilities, while other scholars see routinization as contradicting the logic of dy-
namic capabilities (e.g. Schreydgg & Kliesch-Eberl, 2007; Teece, 2007) as they may impede
flexibility and change (Feldman & Pentland, 2003; Hannan & Freeman, 1984). This brief
overview reveals that there is all but a consistent view within the literature on how organiza-

tional design characteristics are related to dynamic capabilities.

A review of other literature streams that focus on the effects of these organizational attrib-
utes reveals certain contradictions and unanswered questions. Contingency theory (Burns &
Stalker, 1961; Lawrence & Lorsch, 1967), for example, proposes that different organizational
designs are more or less effective under different conditions and for different purposes
(Tushman & Nadler, 1978) and that more flexible designs are better suited for more dynamic
or complex environments (Miles, Snow, Meyer & Coleman, 1978; Miller, 1988). In particu-
lar, contingency theory suggests that in order to be effective in dynamic environments firms
are required to implement a decentralized and informal structure accompanied by less routi-
nization in work tasks (Miles et al., 1978; Pennings, 1987; Ruekert, Walker Jr & Roering,
1985). As dynamic capabilities are proposed to be the internal mechanism by which firms
adapt to or align with dynamic environments, a contingency theory perspective would sug-
gest that dynamic capabilities are supported by less centralization, less routinization, and less
formalization. Thus, a contingency theory perspective on the proposed role of routinization
and formalization within the dynamic capabilities framework reveals inconsistencies. The
routines literature suggests that routines are a source of inertia, inflexibility, and mindlessness
(Feldman & Pentland, 2003; Hannan & Freeman, 1984) and thus impede change. Feldman
and Pentland (2003) also argue that variability in the performative domain of a routine and

the interplay between the performative and ostensive aspect of a routine may enable flexibil-
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ity and change. As there is a dearth of research that addresses the potential level of routiniza-
tion within dynamic capabilities and the potential implications of different levels of routiniza-

tion on dynamic capabilities, it is all but clear how routinization affects dynamic capabilities.

In consequence, it is rather unclear how dynamic capabilities are influenced by these or-
ganizational design characteristics, also because the influence of these organizational charac-
teristics on dynamic capabilities has not been empirically tested yet. Prior research argues
that firms have to manage the recognition of opportunities and threats arising from shifts in
their environment, the assessment of an appropriate response to these challenges, and the
reconfiguration of the capability endowment to gain or sustain competitive advantage (Helfat
et al., 2007; Teece, 2007). To examine the effects of organizational design characteristics on
dynamic capabilities and their different dimensions would not only inform about how firms
can establish dynamic capabilities, but also explain why some firms have higher levels of

dynamic capabilities than others.

This study therefore investigates the effects of organizational design characteristics (i.e.
centralization, routinization, and formalization) on dynamic capabilities and their several di-
mensions. The results reveal that centralization and routinization negatively influence dy-
namic capabilities while formalization unfolds a positive effect on dynamic capabilities.
Thereby, this study contributes to existing theory in several ways. First, this study contributes
to organizational research literature in general by analyzing the influence of organizational
design characteristics on core organizational outcomes like capabilities. Thereby, this study
re-establishes the link between research on organizational design and modern concepts of
strategic management. Second, this study contributes to contingency theory as it links the
structural aspects of organizational design to the internal mechanisms which establish a ‘fit’
with dynamic environments by enabling recurring adaptation. Thereby, this study provides
novel insights into the role of formalization in terms of enabling flexibility and change. In
prior research formalization, like centralization and routinization, is most often regarded as a
structural parameter that fosters inflexibility and thus impedes change. The results of this
study suggest that the proposed impact of formalization on organizational flexibility has to be
reconsidered. This study’s results further suggest a more detailed analysis of organizational
design parameters with respect to formalization and routinization. Prior studies often re-
garded routinization as quasi-automatic outcome of formalization, while only few studies

explicitly analyze or discuss these two parameters separately. By revealing that formalization
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and routinization affect dynamic capabilities differently, this study provides a strong argu-

ment for analyzing the effects of these determinants separately in future research.

Third, this study contributes to the dynamic capabilities literature by investigating impor-
tant antecedents. Thereby, this study reveals the influence of centralization, routinization, and
formalization on dynamic capabilities. Given the contradictory arguments within the dynamic
capabilities literature regarding the impact of these organizational design parameters, this
study contributes to a better understanding regarding their effects. The findings presented in
this study show which organizational design characteristics might support or hinder dynamic
capabilities. This is also important to inform managerial practice about the organizational
design configurations in which dynamic capabilities are most likely to prosper, laying the
ground for the implementation of dynamic capabilities. Fourth, this study contributes to the
routines literature and to the research stream within the dynamic capabilities literature seeing
routines as fundament of dynamic capabilities. The results show that routinization impedes
the successful performance of activities associated with dynamic capabilities. This study

therefore challenges the assumptions stating routines as a fundament of dynamic capabilities.

6.2. Theory and Hypotheses

6.2.1. Dimensions of Dynamic Capabilities

Dynamic capabilities include the ability to identify the need for change, to formulate a re-
sponse, and to implement appropriate measures (Helfat et al., 2007). To identify the need for
change requires to recognize whether shifts in the environment could impact the firm’s busi-
ness based on the current capability position (Teece, 2007). Thus, the identification of the
need for change relates to the recognition of opportunities and threats and the monitoring of
the current capability endowment (Barreto, 2010; Schreydgg & Kliesch-Eberl, 2007; Teece,
2007). The second facet, the formulation of a response, is based on learning. Teece et al.
(1997) already propose learning as a core element of dynamic capabilities (Teece, 2007, p.
1341). The formulation of a response by shaping opportunities is also a learning function, as
it involves learning about customer needs as well as technologies and/or business models to
address them adequately (Teece, 2007). Learning in this context relates to knowledge crea-
tion, knowledge acquisition, and knowledge sharing (Eisenhardt & Martin, 2000; Verona &
Ravasi, 2003). The third facet, the implementation of a response, relates to the reconfigura-
tion of the existing capability configuration. Based on the understanding of the organization

as a certain configuration of capabilities and resources, in this paper any type of alteration of
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this configuration is termed reconfiguration. Reconfiguration is the final chain in a procedural
perspective on dynamic capabilities and is widely accepted as a core element of dynamic ca-
pabilities (Barreto, 2010; Eisenhardt & Martin, 2000; Pavlou & EI Sawy, 2006; Teece, 2007).
Reconfiguration relates to the internal creation of new capabilities and the integration of

newly created or acquired capabilities (Capron & Mitchell, 2009; Lavie, 2006).

Dynamic capabilities thus manifest in several distinct but related dimensions: opportunity
recognition, capability monitoring, knowledge creation, knowledge acquisition, knowledge

sharing, capability creation, and capability integration.
6.2.2. Organizational Design Characteristics

Organizational design characteristics are defined as parameters that influence organizational
structure and process organization and thus determine the characteristics of overall organiza-
tional design (Pugh, Hickson, Hinings & Turner, 1968). Design Characteristics of organiza-
tions are often applied to distinguish organizational ‘forms’ or ‘types’ in order to analyze the
appropriateness of distinct configurations in different environmental settings or their influ-
ence on certain organizational outcomes (Aiken & Hage, 1971; Damanpour, 1991; Pugh et
al., 1968; Rindova & Kotha, 2001). The shape of singular structural determinants as well as
the shape of their combinative configuration can unfold supporting or lagging effects on or-
ganizational outcomes, such as capabilities (Jansen et al., 2005). Design characteristics of
organizations are antecedents of organizational capabilities as they form the general organiza-

tional framework in which organizational capabilities evolve.

Several authors focus on partly different organizational design characteristics to examine
the effects of organizational configurations. With reference to Mintzberg (1979), Miller
(1987) identifies routinization, standardization, specialization, and formalization as determin-
ing structural configurations. Pugh et al. (1968) identify specialization, standardization, for-
malization, centralization, and configuration as primary dimension of organizational struc-
ture. As outlined in the introduction, in this study I focus on the analysis of centralization,
routinization, and formalization as the influence of centralization (Rindova & Kotha, 2001;
Teece et al., 1997; Teece, 2007), routinization (Eisenhardt & Martin, 2000; Schreyogg &
Kliesch-Eberl, 2007; Winter, 2003), and formalization (Menguc & Auh, 2006; Prieto &
Easterby-Smith, 2006; Zollo & Winter, 2002) on dynamic capabilities seems especially
promising. This is because the argumentation regarding the influence of these three organiza-

tional design characteristics is inconsistent within the dynamic capabilities literature and fur-
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ther reveals inconsistencies with other theory-driven propositions, e.g. from a contingency

theory perspective.

Centralization of decision making reflects the locus of authority to make decisions (Pugh
et al., 1968) and mirrors the level to which the authority to decide is concentrated at a few
positions within the firm (Aiken & Hage, 1968; Jansen et al., 2006). Routinization is the ex-
tent to which work tasks are repetitious, invariable and sequential, in order to require rela-
tively little attention and to ensure consistent output (Jansen et al., 2005; Withey, Daft &
Cooper, 1983). Formalization is defined as the extent to which rules, procedures, instructions,

and communication is formalized or written down (Jansen et al., 2005; Pugh et al., 1968).

6.2.3. The Influence of Organizational Design Characteristics on Dynamic Capabilities

In this chapter, I discuss the tasks associated with dynamic capabilities and analyze how the
characteristics of centralization, routinization, and formalization are likely to facilitate or

hamper the establishment of dynamic capabilities.

To recognize opportunities and threats, information from different interfaces with the
environment has to be combined with internal information from different sources.
Technological developments have to be assessed in light of latent customer needs and and the
current state of the internal technological and marketing capabilities. Accordingly, Jaworski
and Kohli (1993) found that the most adaptive organizations perform an organization-wide
generation of market intelligence. Beside the acquisition of information, recognition of and
reaction to external challenges also ivolves the effective dissemination of information within
the organization, which requires effective information flows as well as supporting structures
and communication systems (Cohen & Levinthal, 1990). Task specific learning requires to
identify, acquire, and assimilate valuable knowledge (Zahra & George, 2002). Relevant
knowledge differs in content, e.g. customer knowledge or technological knowledge, and thus,
the ability of individuals to recognize and to evaluate relevant knowledge differs accordingly
(Cohen & Levinthal, 1990). As knowledge creation or knowledge acquisition occurs on indi-
vidual level or the level of subgroups, learning in an organizational context also requires ef-
fective sharing of knowledge between individuals, groups, or departments (Cohen &
Levinthal, 1990; Zahra & George, 2002). As capabilities partially consist of knowledge and
accumulated experience (Zander & Kogut, 1995), different capabilities are undergirded by
different knowledge assets. Thus, specific capabilities, such as marketing or technological

capabilities, usually are somewhat concentrated in specialized areas within the organization,
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i.e. functional areas or departments. In order to effectively conduct the organizations business
operations, these capability areas have to be linked together, leading to an interrelated capa-
bility configuration. Capability reconfiguration requires alteration or replacement of existing
capabilities and integration of newly developed capabilities into the respective area of de-

ployment. Thereby, links with other capability areas have to be retained or re-established.

Centralization narrows communication channels (Cardinal, 2001; Jansen et al., 2006) and
slows down the responsiveness in organizations (Jaworski & Kohli, 1993). Decentralization,
however, is seen as supporting capability development and increasing responsiveness towards
change, because it brings the decision makers closer to new technologies, the customers, and

the market (Teece et al., 1997; Teece, 2007).

Jaworski and Kohli (1993), for example, confirmed the negative effect of centralization on
the generation and dissemination of market intelligence as well as on the responsiveness of
organizations. As pointed out before, early recognition of shifts in the environment and quick
responsiveness are crucial for efficient capability development. The longer the decision paths
within the organization, the more time is consumed that would be needed for the implementa-
tion of appropriate actions. Centralization of decision making maximizes the distance be-
tween the interfaces, where information or knowledge is acquired, the positions in the firm,
where information or knowledge is interpreted or combined, and the locations where appro-
priate measures can be decided. Further, centralization requires the transformation of infor-
mation across hierarchy levels to meet the attention of people who have the authority to de-
cide. This is often a political process that cannot assure that information reaches appropriate
locations because of the value of its content, but because of the question whether the content
is desired or not. Although, Baum and Wally (2003) find centralization of strategic manage-
ment to increase the speed of strategic decisions, but this rather relates to the speed of deci-
sion-making and the execution of this decision based on the information available. The time
it takes for relevant information that is absorbed at different interfaces to reach the responsi-

ble positions or persons might thereby be neglected.

Moreover, prior research suggests that different people recognize different opportunities
based on the same information provided (Shane, 2000). A higher level of centralization
would concentrate the authority to decide about which information to account for and which
potential opportunity to consider on fewer people within the organization. This reduces the
motivation of employees to engage in activities regarding opportunity recognition, because

they do not know if their efforts are accounted for. As a consequence opportunity recognition
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is hampered, because centralization might facilitate the adoption of some opportunities while
inhibiting others (Moch & Morse, 1977). Moch and Morse (1977) thus find centralization to
negatively influence the adoption of compatible innovations. Furthermore, employees within
the respective areas are likely to be better in identifying external changes that could affect

their capability area.

Several empirical studies confirm that centralization of decision making negatively affects
capabilities, e.g. learning, that concern openness to new information and knowledge, creativ-
ity or innovativeness (Damanpour, 1991; Galbraith & Merrill, 1991; Jansen et al., 2006).
Jansen et al. (2005), for example, report that participation in decision making positively in-
fluence knowledge acquisition. Centralization negatively affects knowledge creation and
knowledge acquisition as it decreases the quality and quantity of ideas and knowledge organ-
izational members can access (Sheremata, 2000) and the efforts of employees to search for
new solutions (Atuahene-Gima, 2003). Centralization decreases the autonomy of individuals
and their participation in the decision-making process. Thus, fewer individuals are involved
in the knowledge creation process and employees are less motivated to create new knowl-
edge, which decreases the chance of finding valuable information (Nonaka, Toyama &
Konno, 2000; Ouchi, 2006). Thereby, centralization inhibits the development and implemen-
tation of ideas (Kim, 1980) and knowledge performance (Pertusa-Ortega, Zaragoza-Saez &
Claver-Cortés, 2010). Further, interdepartmental communication and the sharing of ideas is
hindered by restricted autonomy of the involved individuals (Pertusa-Ortega et al., 2010),

which decreases a firm’s knowledge sharing capability.

Regarding capability reconfiguration, it is likely that employees in the affected capability
areas are better informed about the complexity, the embeddedness, or the interconnectedness
of focal capabilities than managers in central functions. Thus, it is also likely that the em-
ployees in the affected capability areas make better decisions about the appropriate reconfigu-
ration mode or mechanism. While centralization hinders knowledge sharing it simultaneously
hampers the transformation of existing and new knowledge into novel combinations (Jansen
et al., 2005), which is a vital building block for the creation of new organizational capabilities
(Kogut & Zander, 1992; Zahra & George, 2002). Prior research suggests that more central-
ized firms face difficulties in developing or establishing new capabilities (Galbraith &
Merrill, 1991; Kazanjian & Rao, 1999; Vorhies & Morgan, 2003). As centralization de-
creases the speed of decision making, experimentation, and the creation of creative solutions

(Pertusa-Ortega et al., 2010), it restricts the ability of a firm to effectively create new capa-
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bilities. Centralization reduces the involvement and number of individuals or departments to
engage in scanning activities and further restricts to acquisition of knowledge from various
interfaces with the business environment. Centralized organizations are less able to stimulate
the communication and to manage information flows and the exchange of ideas and fail to
appropriately deploy the potential of the various departments and employees in order to rec-
ognize opportunities and threats arising from external changes. Further, as centralization de-
creases awareness, commitment, and involvement of organizational members, it prevents

innovative solutions. Based on the observations discussed above, this leads to:

Hypothesis 1: Centralization is negatively related to dynamic capabilities and their di-

mensions.

Routinization means regular, predictable and repetitious patterns of activity (Grant, 1991;
Winter, 2003), which can lead to inertia and can hamper change (King & Tucci, 2002).
Routinization requires that employees only deal with a small range of problems with few ex-
ceptions, limit the search for new knowledge, and restricts interaction among employees
(Jansen et al., 2005). Thus, quick reactions on novel challenges from the environment are
hampered, and search for new knowledge and the scope for information processing are re-
stricted. Jansen et al. (2005), thus, confirmed that routinization negatively affects knowledge
acquisition and assimilation. As recognition of opportunities and the creation or acquisition
of new knowledge both deal with the identification and evaluation of novel issues, routiniza-
tion of tasks is a direct contradiction for their purpose. Routinized tasks require concentration
and reliance on known fields while suffering from discontinuity or adaptation. Under those
circumstances it is unrealistic that a high level of routinization supports the early recognition
of novel and weak signals that might have an implication for the firm in the far future. It is
more realistic that organizations with higher levels of routinization do not recognize such
events before they already begin to have an impact on their actual business model. Further,
prior research suggests that there is no one best way of reconfiguring the resource base, but
that the appropriate sourcing mode and the appropriate reconfiguration mechanisms depend
on certain internal and external contingencies (Capron & Mitchell, 2009; Lavie, 2006). The
situational selection and application of different modes is in conflict with the routinization of
work tasks. Brady and Davies (2004), for example, found that firms at least partly have to
depart from existing routines in order to develop new capabilities. Capability development is

associated with a high task variability and low analyzability, which decreases the effective-
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ness of routinized behavior. Thus, Vorhies (1998) argues that the development of, for exam-
ple, marketing capabilities is associated with lower levels of routinization. Moreover, routini-
zation negatively influences the transformation of knowledge (Jansen et al., 2005), which is a
driver of capability development (Kogut & Zander, 1992). As Schreydgg and Kliesch-Eberl
(2007) put it, routinization means programming and narrowing the scope, while a frame-
breaking approach like dynamic capabilities requires openness and flexibility. Routinizing
activities means conducting tasks in regular and repetitious patterns, which disables that new
events are adequately absorbed and that novel solutions are discovered and implemented, and
thus, restricts the firm’s ability to recognize opportunities and threats or create new knowl-

edge and capabilities. Thus, I conclude:

Hypothesis 2: Routinization is negatively related to dynamic capabilities and their di-

mensions.

Formalization reflects prior experience with organizational phenomena, codified prior
knowledge as well as the experience regarding former best practices (Jansen et al., 2005).
Through formalization organizations make knowledge easier to exploit and faster to imple-
ment (Jansen et al., 2005). Several researchers before assumed that formalization has a nega-
tive effect on the acquisition and assimilation of information or knowledge like centralization
and routinization. The expected negative effects on intelligence generation and dissemination
(Jaworski & Kohli, 1993), or knowledge acquisition and assimilation (Jansen et al. 2005),
however, were often not supported. Drawing from Zollo and Winter’s (2002) analysis, it is
likely that formalization may also be the expression of the codification of knowledge and
experience. To write down (codify) existing knowledge or experience in certain fields or con-
texts seems to have much more positive implications for the organization than negative. For-
malization allows spreading knowledge across the organization far easier and faster. Conse-
quently, knowledge becomes available for other individuals within the firm without even
knowing the source. It has the effect of reducing internal transaction costs by lowering search
and information costs, e.g. regarding appropriate contact persons or solutions for already ex-
perienced challenges. Furthermore, it reduces uncertainty for individual decisions by provid-
ing solid information and back up. For any employee who is confronted with a certain prob-
lem, it is very helpful to have access to a database, so that the affected person can possibly be
inspired by precedent cases, in which colleagues were confronted with a similar situation and

successfully solved it. Such a potential of public knowledge bases within the firm is much
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more efficient than always to reinvent the wheel when challenged. While assuming that for-
malization has at least no negative effect on the firm’s ability to acquire knowledge, I expect
positive effects on opportunity recognition, knowledge creation, and knowledge assimilation.
As stated before, opportunity recognition involves acquisition, filtering, and dissemination of
information. Different peaces of information, gathered at various interfaces, have to be com-
bined and interpreted. Formalization regarding responsible contact persons for certain con-
tents or events support an efficient sensing process by reducing costs and avoiding mislead of
information. In its function as knowledge codification, formalization enables easy and
source-independent access to any kind of knowledge generated in the organization, and there-
fore supports the process of knowledge sharing in the firm. Zollo and Winter (2002) display
the discussion about advantages and disadvantages of formalization and denote the positive
effects on learning and the development of dynamic capabilities. Knowledge codification and
experience accumulation also seem to support complex activities like capability reconfigura-
tion. Again, it appears to be obvious that formalized knowledge or best-practices can be a
valuable source to inform individuals challenged with arranging various kinds of capability
sourcing. There is empirical support that formalization positively influences alliance success
(Kale & Singh, 2007) and acquisition success (Zollo & Singh, 2004). Further, formalization
of rules and guidelines with regard to capability development support rational decision mak-
ing regarding the need and the options for capability reconfiguration and reduce internal con-
flicts for scarce resources (Kazanjian & Rao, 1999) as well as potential errors in performing
activities (Vorhies & Morgan, 2003). Formalization, thus fosters the transformation of
knowledge (Jansen et al., 2005) and support the development of capabilities (Galbraith &
Merrill, 1991; Kazanjian & Rao, 1999). As formalization helps to explicate tacit knowledge,
makes knowledge far easier accessible throughout the organization, and reduces uncertainty
regarding complex decisions, it is likely that formalization fosters dynamic capabilities in

firms. Thus:

Hypothesis 3: Formalization is positively related to dynamic capabilities and their di-

mensions.
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6.3. Methods

6.3.1. Sample and Data Collection

The analyses in this study are based on the same sample as the study described in Chapter 2.
Thus, the sample and the data collection procedure are equal to those described in Chapter
2.4.1. To minimize redundant repetition, for a recall of the explanations regarding sample and

data collection, I therefore would like to refer to Chapter 2.4.1.

6.3.2. Measurement, Validity, and Reliability

To measure dynamic capabilities I again applied the same scales and items as displayed in
Table 2.1 in Chapter 2. Please consult chapter 2.5.1. for a recall of the validation procedure.
Further, I applied the same control variables as described in Chapter 2. Thus, I controlled for
corporate support, firm size, firm age, slack resources, and industry effects. In relation to dy-
namic capabilities as dependent variable, I again controlled for corporate support to isolate
the effects on business unit level. Further, I controlled for slack resources as a higher flexibil-
ity in available resources is expected to positively influence activities relating to the devel-
opment of operational capabilities (Danneels, 2008). I controlled for the effects of firm size
and firm age as prior research suggests that older and larger firm are less able to change their
resource base and capability configuration (Danneels, 2008). Further, I aimed at controlling
for the effects of larger knowledge bases (Lichtenthaler, 2009) and potential effects of prior
knowledge and experience (Zollo & Winter, 2002). I controlled for industry effects to ac-

count for potential industry-specific differences regarding dynamic capabilities.

In order to develop appropriate scales for organizational design characteristics, I reviewed
relevant literature to identify existing items that relate to the domain of the construct in ques-
tions. The resulting scales were validated in interviews with academics and practitioners as
described in Chapter 2.4.2. The items for centralization, routinization, and formalization were
measured on a seven-point Likert-scale. The items with their respective scale ratings and an-

chor points are presented in Table 6.1.

Organizational Design Characteristics. To measure centralization, routinization, and
formalization, I relied on scales applied in prior studies. To measure centralization (o = 0.93),
I adopted three items from prior research (Dewar, Whetten & Boje, 1980; Hage & Aiken,
1967; Jansen et al., 2006). Routinization (a = 0.91) was tabbed with four items adopted from
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prior studies (Jansen et al., 2005; Withey et al., 1983). Formalization (a = 0.69) was opera-
tionalized with four items also based on prior work (Deshpande & Zaltman, 1982; Jansen et
al., 2005). To assess construct validity, I examined the bivariate Pearson correlations of the
items and applied exploratory and confirmatory factor analysis. Each item shows higher cor-
relations with items assigned to the same construct than with items assigned to another con-
struct. Accordingly, in an exploratory factor analysis with maximum-likelihood extraction
and varimax rotation with Kaiser normalization all items loaded cleanly on their desired fac-
tors. I applied confirmatory factor analysis to conduct the Fornell-Larcker discriminant valid-
ity test. For each of the three constructs the average variance extracted is higher than any
squared correlation with another construct. These results indicate convergent and discrimi-

nant validity of the measures (Fornell & Larcker, 1981; Hair et al., 2010).

TABLE 6.1: Variables and Operationalization

Centralization (a =.93) (7, “strongly agree”, and 1, “strongly disagree”)

There can be little action taken here until a supervisor approves a decision.
Even small matters have to be referred to someone higher up for a final decision.
Most decisions people make here have to have their supervisor's approval.

Routinization (a =.91 (7, “strongly agree”, and 1, “strongly disagree’’))

Most of the tasks are the same from day-to-day.

People in this unit do about the same job in the same way most of the time.
Basically, unit members perform repetitive activities in doing their jobs.
Duties in this business unit are very repetitious.

Formalization (o =.69) (7, “strongly agree”, and 1, “strongly disagree”)

Whatever situation arises, written procedures are available for dealing with it.
Rules and procedures occupy a central place in the organization.
Written records are kept of everyone's performance.

Written job descriptions are formulated for positions at all levels in the organizational unit.

I also assessed the construct validity for all constructs conjointly. Therefore, again, I ap-
plied confirmatory factor analysis, exploratory factor analysis, and examined the Pearson
correlations on item-basis. The correlation matrix of all items in the study (independent and
dependent variables) for each item showed higher correlations with items assigned to the
same factor than with items assigned to another factor. Accordingly, in an exploratory factor

analysis, the items cleanly loaded on the ten desired factors. Table 6.2 displays the results.
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TABLE 6.2: Results of Exploratory Factor Analysis all Variables

Opportunity Capability Knowledge Knowledge Knowledge Capability Capability

Variables Recognition Monitoring Creation Acquisition Transfer Creation Integration Formalization  Centralization Routinization
Item 1 75 .20 A1 11 .16 .14 28 .05 -.08 -.06
Item 2 .63 23 21 .20 18 15 .09 -.04 -.13 -.06
Item 3 .62 23 .20 .10 .19 18 .26 .03 -.16 -.08
Item 4 47 .30 18 .20 12 23 13 .05 -.02 -.06
Item 5 .14 .85 15 12 .14 15 .14 13 -.05 .04
Item 6 .19 .69 .09 12 15 25 17 12 -.02 .00
Item 7 .14 .66 .09 .16 .19 .19 11 12 =11 -.01
Item 8 25 .63 13 30 .08 .07 .01 .00 -.04 -.01
Item 9 22 .14 .68 23 12 23 13 17 -.10 -.08
Item 10 24 21 .66 .19 13 23 18 .06 -.12 =23
Item 11 15 12 .64 .20 .08 21 13 .16 -11 -.07
Item 12 .09 18 57 17 .30 32 22 .07 -.08 -.10
Item 13 11 23 .19 71 .08 .08 11 .10 -.02 -.05
Item 14 32 25 26 .64 .08 12 11 .03 -.03 =22
Item 15 12 25 21 53 18 13 12 .07 -.03 =12
Item 16 21 .19 .06 -.01 71 11 .08 12 -.03 -.10
Item 17 A1 18 .10 12 .67 .08 13 13 -.09 -.06
Item 18 .10 .08 .19 .16 .58 .19 .14 .06 -.13 -.03
Item 19 .09 15 23 .16 .14 .79 17 12 -11 -.07
Item 20 .16 .19 18 .05 18 75 27 .00 -.13 -.10
Item 21 .20 21 23 .07 .05 .68 17 17 -.11 -.06
Item 22 25 .34 .19 .09 .18 .58 .29 .02 -.08 .01
Item 23 24 17 .16 .10 13 23 75 .08 -.13 -.03
Item 24 17 17 17 11 11 27 .68 .04 -.02 -.01
Item 25 24 .08 18 .16 25 30 .63 15 -.14 -.02
Item 26 -.05 .04 .03 -.02 -.08 .14 .06 75 25 23
Item 27 -.04 .07 -.03 .00 .05 .08 .06 .65 .08 32
Item 28 .02 .10 A1 .06 .14 -.01 .00 47 .07 -.05
Item 29 .08 .04 .10 .07 .09 .04 .05 41 .05 -.09
Ttem 30 -.09 -.03 -.09 .01 -.08 -.10 -.07 14 .88 15
Ttem 31 -.11 -.09 -.07 -.07 -.08 -.13 =11 .08 .88 11
Ttem 32 -.06 -.08 -12 -.02 -.07 -.07 -.02 .30 .80 .20
Item 33 .01 -.02 -.09 -11 -.07 -.09 -.08 .03 .10 .89
Ttem 34 -.07 .03 -.09 -.09 -.06 -.07 .00 .00 13 .85
Ttem 35 .00 -.04 -.07 -.06 .00 -.03 -.01 .06 11 .81
Ttem 36 -.09 .01 -.02 .00 -.06 .00 .02 .10 .05 .78

Note: Maximum-likelihood extraction with varimax rotation and Kaiser normalization. Boldface indicates the ten factors derived.
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Further, the Fornell-Larcker discriminant validity test with a confirmatory factor analysis
shows that the average variance extracted for each construct is higher than the squared corre-
lation with any other construct. These results indicate convergent and discriminant validity of

the constructs (Fornell & Larcker, 1981; Hair et al., 2010).

To detect potential common method variance within the data and potential common
method bias in the results, I applied the CFA-Marker-technique as it is the best-performing
technique to accurately detect the presence or absence of common method variance within
the data (Richardson et al., 2009). The trait-only model (Xz/df = 1.64; RMSEA = .035) and
the constrained (construct correlations are constrained to the values obtained from the trait-
only model) trait-method model (x*/df = 1.54; RMSEA = .032) show better fit than the trait-
method model (y°/df = 1.69; RMSEA = .036). These results indicate that there is no common
method variance within the data and that the results are not biased based on common method

variance (Richardson et al., 2009).

6.4. Results

Table 6.3 presents the descriptive statistics and Pearson correlations for the variables in the
study. As in other studies on similar or related constructs (Drnevich & Kriauciunas, 2011;
Jansen et al., 2005; Lichtenthaler, 2009), we can observe a relatively high level of dynamic
capabilities in many firms, which is not implausible, as firms have to be able to accomplish
such tasks to a certain degree in order to survive in the market place. The significant correla-
tions between dynamic capabilities and their several subdimensions support the assumption
of a single underlying latent construct and are consistent with complementarity theory
(Milgrom & Roberts, 1995) and with related constructs, such as absorptive capacity
(Lichtenthaler, 2009). As expected, we can observe positive correlations between formaliza-
tion and dynamic capabilities and their subdimensions and negative correlations between
centralization and routinization and dynamic capabilities and their subdimensions. Corporate
support only shows significant correlations with knowledge acquisition. Slack resources
show positive correlations with all subdimensions of dynamic capabilities, except knowledge

transfer.
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TABLE 6.3: Descriptive Statistics and Pearson Correlations

Variables Mean s.d. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 Dynamic Capabilities 4.69 .93
2 Opportunity Recognition 482 119 81
3 Capability Monitoring 410 137 777 577
4 Knowledge Acquisition 478 126 737" 547" 5477
5 Knowledge Sharing 434 139 677 477" 4277 387
6 Knowledge Creation 523 1.10 80" 5777 48T 597" 467
7 Capability Creation 470 116 .80 .57 5377 4377 437" 6377
8 Capability Integration 484 105 747 5877 4377 437 437" 5577 6377
9 Corporate Support 310 96 .10 .02 11 A7 10 .07 -.01 .07
10 Firm Size (log) 321 1.08 -.04 -.07 .04 -.03 -.06 .00 -07 -.08 147
11 Firm Age (log) 1.30 .54 .01 .06 .03 .02 -.06 .05 -.02 -.01 -.01 387
12 Slack Resources 336 132 197 157 A8 147 .09 157 16" 157 16" .08 .00
13 Telecommunication .08 28 -11 -.09 -.04 -.06 -.06 -11 - 12 =12 -.03 .08 -187 -16°
14 Automobile A3 34 .04 .02 .03 .01 .01 .04 .10 .01 .02 11 .04 -.05 -.12
15 Computer/IT .08 .28 .09 .00 .10 .05 177 .00 .09 .06 -.10 .09 -.01 -.03 -.09 =12
16 Banking/Insurance .09 .28 .07 -.02 .04 .08 .10 .10 -.01 157 A6 -207 137 -.03 -.09 =12 -.09
17 Energy .07 .25 -.06 -.02 -.05 -.03 -.04 -.05 -.09 -.03 .05 -.05 -.05 147 08 -11 -.08 -.08
18 Chemicals/Pharmaceuticals .09 .29 -.09 -.03 -137 0 -12 .01 -.09 -.05 -.10 -.03 .09 12 .03 -.10 -13° 10 -.10 -.09
19 Machinery A2 .32 -.06 -.01 -.10 -.08 -.10 -.02 .03 -.06 -11 -.08 .04 -.06 -11 -14° -1 -11 -.10 -12
20 Transport and Services .08 .27 .03 .05 .05 -.01 .03 .08 -.04 .02 .09 .01 .00 137 .09 -11 -.09 -.09 -.08 -.09 - 11
21 Consumer A1 31 -.04 -.04 .01 -.08 -.10 -.04 -01 .04 .06 .06 .04 .04 -.10 -13° -10 -11 -.09 =11 -13° -10
22 Formalization 487 119 22 .09 2077 147 18T 207 18T 177 .09 A7 .04 .01 -.09 267" -.06 .05 -.06 .00 -.07 -.01 -.02
23 Centralization 379 1.66 -31°" -29°" 187 17" 227" -287" 287" 257" .06 .10 .01 -.04 .07 .10 -12+ -05 .09 .02 -.04 -.07 .03 27
24 Routinization 354 135 -217 177 -.06 -2577 2167 =257 -167 -1l -.05 2477 157 -01 -.01 .07 .02 -.08 -.01 -.07 .01 .05 12 A8 29
N=-265
** p<0.001
“ p<0.01
" p<0.05
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To test the proposed relations, I applied structural equation modeling (SEM) using AMOS 19
with maximum-likelihood estimation. The data distribution shows skewness below 2 and a
kurtosis below 7, and thus maximum-likelihood estimation is expected to provide reliable
estimates (Curran, West, and Finch, 1996). Cronbach’s Alpha for the applied scales range
between 0.69 and 0.94 and the respective factor loadings are strong and highly significant,
and thus show good reliability and validity (Shook et al., 2004). To account for convergent
validity and discriminant validity, each item was allowed to load only on the factor for which
it was the intended indicator and error terms were not allowed to correlate (Byrne, 2001;
Mathieu & Farr, 1991). To evaluate model fit, I applied Xz/df, TLI, CFI, RMSEA, and SRMR
(Byrne, 2001; Cheung & Rensvold, 2002; Hair et al., 2010; Hu & Bentler, 1999; Marsh et al.,
2004).

In order to test the hypotheses on construct and dimension level (Wong et al., 2008), I
constructed several structural models with centralization, routinization, and formalization as
independent variables and dynamic capabilities (Model A1), opportunity recognition (Model
A2), capability monitoring (Model A3), knowledge acquisition (Model A4), knowledge crea-
tion (Model AS), knowledge sharing (Model A6), capability creation (Model A7), and capa-
bility integration (Model A8) as dependent variables, respectively. I first included the control
variables corporate support, slack resources, firm size, and firm age as well as the industry
dummies into the models. As formalization, centralization, and routinization are expected to
be interrelated and also depend on firm size, I drew covariances between the respective con-
structs, which were allowed to be freely estimated. Further, firm size and firm age as well as
slack resources and corporate support are not independent of each other, which I accounted
for in the same manner. I then removed non-significant controls as they reduce model fit due
to higher complexity and non-significant relations. The removal of non-significant controls is
not expected to alter substantive results (Danneels, 2008). Figure 6.1 presents the standard-

1zed estimates of the main effects of Models A1 to Model AS.

Model Al fits well with y*/df = 1.61, TLI = .92, CFI = .92, RMSEA = .05, and SRMR =
.06. Centralization unfolds a strong and negative effect on dynamic capabilities (-.43;
p<0.001), while routinization shows a moderately strong negative influence on dynamic ca-
pabilities (-.27; p<0.001). In contrast, the effect of formalization on dynamic capabilities (.42;
p<0.001) is strongly positive. Slack resources show an effect of .17 (p<0.005) on dynamic
capabilities. The industry control for chemicals/pharmaceuticals shows a significant (p<0.05)

effect of -.11 on dynamic capabilities. To further assess the reliability of the results, I applied
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a variation of holdout validation (Hair et al., 2010). Therefore, I conducted a group compari-
son based on a random sample split and tested for the invariance of the model between the
two randomly selected groups. The model in which the path coefficients were allowed to vary
between the two groups showed lower fit than the model where the paths were set equal,

meaning that the path estimates do not vary between randomly selected groups.

Model A2 (x2/df = 2.49, TLI = .90, CFI = .92, RMSEA = .08, and SRMR = .08) shows
significant negative effects of centralization (-.35; p<0.001) and routinization (-.15; p<0.05)
and a significant positive effect of formalization (.21; p<0.01) on opportunity recognition.
Further, slack resources (.14; p<0.05) unfold a significant effect. Model A3 (y2/df = 2.45,
TLI= .92, CFI1 = .93, RMSEA = .07, and SRMR = .07) shows a significant negative effect of
centralization (-.27; p<0.001) and a significant positive effect of formalization (.34; p<0.001)
on capability monitoring. The effect of routinization on capability monitoring is negative, but
not significant. Slack resources (.17; p<0.01) and chemicals/pharmaceuticals (-.13; p<0.05)

unfold additional significant effects.
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FIGURE 6.1: Results of SEM Analysis with Dynamic Capabilities and Sub-dimensions

as Dependent Variables
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Model A4 (y2/df = 2.44, TLI = .91, CFI = .92, RMSEA = .07, and SRMR = .07) shows sig-
nificant negative effects of centralization (-.18; p<0.05) and routinization (-.35; p<0.001) and
a significant positive effect of formalization (.23; p<0.01) on knowledge acquisition. Corpo-
rate support (.14; p<0.05) and chemicals/pharmaceuticals (-.15; p<0.05) unfold additional
significant effects. Model A5 (x2/df = 2.37, TLI = .92, CFI = .94, RMSEA = .07, and SRMR
= .07) shows significant negative effects of centralization (-.36; p<0.001) and routinization (-
.33; p<0.001) and a significant positive effect of formalization (.38; p<0.001) on knowledge
creation. Slack resources (.14; p<0.05) and chemicals/pharmaceuticals (-.12; p<0.05) unfold
additional significant effects. Model A6 (y2/df = 2.69, TLI = .90, CFI = .92, RMSEA = .08,
and SRMR = .08) shows significant negative effects of centralization (-.29; p<0.001) and
routinization (-.21; p<0.01) and a significant positive effect of formalization (.31; p<0.001)
on knowledge sharing. Corporate support (.14; p<0.05), and computer/IT (.21; p<0.01) un-
fold additional significant effects. Model A7 (¥2/df = 2.84, TLI = .91, CFI = .93, RMSEA =
.08, and SRMR = .07) shows significant negative effects of centralization (-.40; p<0.001) and
routinization (-.21; p<0.001) and a significant positive effect of formalization (.41; p<0.001)
on capability creation. Only slack resources (.14; p<0.05) unfold additional significant ef-
fects. Model A8 (x2/df =2.92, TLI = .91, CFI = .93, RMSEA = .08, and SRMR = .07) shows
significant negative effects of centralization (-.38; p<0.001) and routinization (-.15; p<0.05)
and a significant positive effect of formalization (.36; p<0.001) on capability creation. Again,
only slack resources (.13; p<0.05) unfold additional significant effects. These results provide
full support for hypotheses 1, 2, and 3 with the exemption that the effect of routinization on

capability monitoring is not significant.

To cross validate the results, I applied OLS-regression. I operationalized the constructs by
summing scores on their dimensions (Edwards, 2001), thereby accounting for the different
numbers of dimensions or items, respectively. Further, I z-standardized the continuous pre-
dictor variables (Frazier et al., 2004). The variance inflation factors of all variables in the
respective models were below 2, and thus show that multicollinearity is not a problem within
the data. The results from OLS are displayed in Table 6.4. Models B1 to B8 display the stan-
dardized coefficients and respective significance levels of the effects of centralization, routi-
nization, and formalization on dynamic capabilities and the seven sub-dimensions. Centrali-
zation shows a significant negative effect on dynamic capabilities and every single sub-
dimension of dynamic capabilities while formalization shows a significant positive effect on

dynamic capabilities and all sub-dimensions. Routinization shows a significant negative ef-
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fect on dynamic capabilities and all sub-dimensions with exemption of capability monitoring
(Model B3) and capability integration (Model BS), where the negative effect is not signifi-
cant. Regarding the main effects, the results of models B1 to B8 support the findings from
models Al to A8 with the exception that the negative effect of routinization on capability
integration in Model B8 is not significant. With respect to the effects of the control variables
the results from OLS are congruent with the results from SEM with the exception that Model
B4 shows additional significant industry effects and that in Model B6 the effect of corporate
support is only marginally significant on the 0.1-level. These results also provide full support

for hypotheses 1 and 3, while providing only partial support for hypothesis 2.
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TABLE 6.4: Results of OLS Analysis with Dynamic Capabilities and Sub-dimensions as Dependent Variables

Model B1 Model B2 Model B3 Model B4 Model BS Model B6 Model B7 Model B8
Dbv: Dy.n.a.mlc bv: Oppolrt‘umty bv: C:ﬁpak}lhty Dv: Kn'o Wl cdge DV: Knowledge Creation DV: Knowledge Sharing DV: Capability Creation bv: Capaplllty
Capabilities Recognition Monitoring Acquisition Integration
Beta Sig. Beta Sig. Beta Sig. Beta Sig. Beta Sig. Beta Sig. Beta Sig. Beta Sig.
Coporate support .06 308 .01 919 .08 218 14 * .024 .02 767 .09 139 -.02 .682 .02 788
Slack resources 17 ** - .003 13 * .034 17 *¥* 005 11 .059 12 * .034 .07 252 .16 ** 006 13 * .037
Firm size .02 786 .00 .990 .00 960 .06 313 .05 .393 -.05 387 .01 .809 .02 185
Firm age -.02 718 .02 787 -.04 557 .03 .650 .02 768 -.03 671 -.07 267 -.04 519
Telecommunication -.10 143 -.09 219 -.04 571 - 15 * .037 -.09 181 .00 991 -.09 195 -.08 266
Automobile -.07 .309 -.06 440 -.08 269 =17 * .025 -.04 577 -.02 152 .02 748 -.04 .594
Computer/IT .00 .948 -.08 267 .02 746 -.07 .295 -.05 480 A5 * .030 .03 .660 .02 .820
Banking/Insurance -.05 429 -12 .105 -.07 354 -11 120 .00 942 .04 553 -.08 261 .09 219
Energy -.10 128 -.06 408 -.10 161 -14 * .031 -.07 318 -.02 7134 -.09 153 -.03 .693
Chemicals/Pharmaceuticals -16 ** 014 -.10 141 - 18 ** 011 =26 **% 000 -14 * .045 .01 .894 -.08 240 -11 117
Machinery 11 117 -.08 282 -.14 .064 -.19 ** 008 -.04 526 -.07 324 .01 936 -.05 463
Tranport and Services -.07 275 -.05 527 -.06 429 -.16 * 018 .00 942 .01 936 -.10 .143 -.03 .630
Consumer -.09 174 -.09 205 -.06 441 -20 ** 005 -.05 441 -.08 291 -.03 656 .02 749
Formalization 33 000 A8 *¥* 004 27 *** 000 20 *¥* 001 .30 *** 000 26 *¥** 000 27 *¥** 000 25 *** 000
Centralization -.33 #0000 -.30 *** 000 =22 %% 001 -15 * .018 -28 *** 000 =23 *+% 000 =31 *** 000 -28 *** 000
Routinization =16 ** 006 -12 F 071 -.03 .580 =23 #0000 -22 #% 000 =11 f .073 -12 % .052 -.06 308
Adjusted R 0.24 *** 0.10 *** 0.12 *** 0.16 *** 0.20 *** 0.13 *** 0.17 *** 0.13 ***

N = 265; ***p<0.001; **p<0.01; *p<0.05; {p<0.1
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6.5. Discussion and Conclusion

6.5.1. Implications

This study contributes to organizational research in general and to research on dynamic capa-
bilities in particular in several ways. Given the dearth of knowledge on the influence of organ-
izational design characteristics on organizational outcomes like capabilities, this study pro-
vides important insights into a largely blind spot of organizational research. Most important,
the present study informs about the influence of organizational design characteristics on the
constitution of dynamic capabilities. The results contribute to the understanding of scholars
why certain organizations perform better in developing new capabilities and thus are more
likely to successfully adapt to changing environments. The study further informs managerial
practice about the organizational settings in which dynamic capabilities are most likely to
prosper, thereby providing important information about the preconditions for the development
of dynamic capabilities. Altogether, the results show that the routinization of work tasks and
the centralization of decision making impede the constitution of dynamic capabilities while
formalization supports the development of dynamic capabilities. This reveals that organiza-
tions may differ in their ability to develop and apply dynamic capabilities and in turn may
differ in their ability to adapt to changing environments by developing new capabilities partly

due to their organizational design characteristics.

With respect to centralization the findings of this study are congruent with the predictions
of contingency theory. However, this study contributes to a deeper insight as it links centrali-
zation to the internal mechanisms that enable the alignment with dynamic environments.
Thereby the results suggest that the performance effect of organizational design characteris-
tics in different levels of environmental dynamism as proposed within contingency theory is

mediated by the firm’s capabilities.

The findings show that centralization impedes the development of dynamic capabilities as
the recognition of opportunities and threats, the integration of new internal and external
knowledge, and the reconfiguration of the capability endowment is inhibited. The results of
this study indicate that organizations are better able to identify the need for change when the
respective activities are conducted in a de-centralized manner. This is because different peo-
ple or different organizational entities recognize different opportunities and threats, and be-
cause people who are closer to the domain in question perform better based on their specific

knowledge (Shane, 2000). Changes in customer needs, for example, are likely to be detected
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quicker and more accurate in departments or teams which are closer to the customer. The
evaluation whether such a change in customer needs can be addressed based on the current
technological capability endowment or whether there is a need for change is also more likely

to be better evaluated within the capability domain in question.

Centralization further hinders the creation and the acquisition of new knowledge. Knowl-
edge acquisition occurs at various interfaces with the environment (Cohen & Levinthal, 1990)
resulting in the fact that de-centralized organizations are supposed to have a stronger ability to
acquire valuable new knowledge. Similarly to Jansen et al. (2005), I find more de-centralized
organizations performing better regarding the acquisition of new external knowledge. More-
over, centralized organizations suffer from the fact that the creation and sharing of knowledge
is impeded which additionally restrains their learning capability. In order to formulate an ap-
propriate response by which identified opportunities and threats can be best addressed, the
internal creation, external acquisition, and sharing of knowledge is vital, as it further lays the
ground for the implementation through the reconfiguration of capabilities (Eisenhardt &

Martin, 2000; Kogut & Zander, 1992; Teece, 2007; Zahra & George, 2002).

Further, the results indicate that de-centralized organizations cope better with the challenge
to reconfigure their resource base by creating and integrating new capabilities. Centralization
reduces the ability to perform the respective activities that come with capability reconfigura-
tion and thus reduce the adaptive ability of the organization. This study finds evidence that
centralization reduces the ability of organizations to create and integrate new capabilities.
Higher levels of centralization reduce the involvement of employees or departments which are
deeper involved in the respective capability domain, reduce the speed of decision making, and
restrict the creation of creative solutions. More de-centralized firms, therefore, are likely to

perform better in creating and integrating new capabilities.

Accordingly, centralized organizations are less able to stimulate the communication and to
manage information flows and the exchange of ideas. As this is vital in order to identify the
need for change and to formulate a response, centralized organizations are restricted in their
efforts to develop and apply dynamic capabilities. Moreover, they fail to appropriately deploy
the potential of the various departments and employees in order to recognize opportunities
and threats arising from external changes. Further, as capability creation and integration is
best conducted in the areas where they are applied and embedded, centralized organizations

also show a weaker performance in capability reconfiguration. Centralization of decision
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making, thus, prevents innovative solutions as it decreases awareness, commitment, and in-

volvement of organizational members (Damanpour, 1991).

Regarding the impact of work task routinization, the results show a negative influence, in-
dicating that more routinized organizations are less able to establish dynamic capabilities.
While there is certainly some value in routinization under more stable conditions due to cost
efficiency (Miles et al., 1978), routinization makes regular adaptation to changing conditions
more difficult. Prior research suggests that routinization unfolds a restraining influence on
tasks like the acquisition, the sharing, and the transformation of new knowledge, which re-
quire openness, creativity, and flexibility (see for example Jansen et al., 2005). Additionally,
this study provides new insight by showing that routinization also unfolds a negative influ-
ence on opportunity recognition, knowledge creation, and capability creation. When activities
are conducted in regular and repetitious patterns it is not likely that new events are adequately
absorbed or that novel solutions are discovered and implemented. This restricts the firm’s
ability to recognize opportunities and threats or to create new knowledge and capabilities.
Capability monitoring and capability integration, however, seem not to be negatively affected
by higher levels of routinization. An explanation might be that monitoring the existing capa-
bility configuration and integrating new capabilities into the current capability configuration
involves ‘known territory’ to a greater extend than dealing with completely new events. At
least the existing capability configuration and their characteristics are well known and thus

calibrating requirements is less likely to suffer from routinized activity.

Overall, these results indicate that routinized organizations are less able to cope with the
challenges arising from changing environments as their ability to apply dynamic capabilities
is restricted. Moreover, the negative effect of routinization on dynamic capabilities calls the
routine concept as fundament of dynamic capabilities into question (Schreydgg & Kliesch-
Eberl, 2007; Teece, 2007). Dynamic capabilities virtually cry out ‘flexibility’ and ‘aware-
ness’, which contradicts the notion of routines as stable and repetitious patterns of collective
interaction (Winter, 2003). A thing such unreceptive towards change as a routine, is unlikely
to be an adequate response to changing conditions. Schreydgg and Kliesch-Eberl (2007) dis-
cuss this contradicting logic, stating that capabilities and especially dynamic capabilities con-
sist of much more than interlinked routines. The present findings underpin this argument by
showing that routinization hampers the performance of activities associated with applying

dynamic capabilities.
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Nevertheless, the idea that dynamic capabilities to some extent do have features of routines
(e.g. replicability, stability, recurrence) is widely spread within the dynamic capabilities’ lit-
erature (e.g. Eisenhardt & Martin, 2000; Winter, 2003; Zahra et al., 2006; Zollo & Winter,
2002) and thus further clarification is necessary. Feldman and Pentland’s (2003) reconceptu-
alization of routines, which differentiates between the ostensive and performative aspects of
routines, may provide a promising venue for such further examination. The results of this
study indicate that routinization of the performative domain, i.e. repetitious, invariable, and
sequential performance of work tasks, impedes the performance of activities related to apply-
ing dynamic capabilities. This draws the attention to the question to what extent the several
dimensions of dynamic capabilities may resemble a stable and recurring pattern, so that they
constitute a stable structure in which the ostensive aspect of a routine finds expression. This
would require that for recurring events when firms adapt to external changes by creating and
implementing new capabilities, we can observe the manifestation of the same dimensions of
dynamic capabilities in the same sequential order in a recurring and stable pattern. However,
future research is necessary to address this issue by clarifying to what extent several dimen-

sions of dynamic capabilities resemble a stable ostensive aspect of a routine.

The results of this study put the role of formalization into a new light. Prior studies often
highlighted the restricting and inflexible character of formalization and thus expected a nega-
tive impact on learning (Jansen et al., 2005) or the development of novel solutions
(Damanpour, 1991), but often found this negative impact not to be supported or found am-
biguous results (Lane & Lubatkin, 1998). Within this study, I highlighted the role of formal-
ization as the codifying of valuable knowledge and experience. Formalization makes knowl-
edge far easier accessible throughout the organization and reduces uncertainty regarding com-
plex decisions. The results of this study show that these characteristics of formalization have a
strong positive effect on dynamic capabilities. The codification of knowledge and experience
has previously been proposed as positively influencing the constitution of dynamic capabili-
ties (Zollo & Winter, 2002). This study provides empirical support for this proposition. While
prior research provided some support for the proposition that capability reconfiguration might
be fostered by formalization, the present results support this argument for all dimensions of
dynamic capabilities. Organizations can gain a stronger ability to effectively create and inte-
grate new capabilities by a higher level of formalization. As formalization makes tacit knowl-
edge explicit and makes knowledge in general far easier accessible, it supports the recognition

of opportunities and fosters task-specific learning in the organization.
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Contingency theory suggests that firms are required to be less formalized when operating
in more dynamic environments (Pennings, 1987). The results presented here contradict this
view by providing evidence that formalization supports dynamic capabilities which in turn
enable a firm to adapt to changing business environments by creating new operational capa-
bilities. However, different characteristics of formalization may have different implications.
When formalization leads to inflexible rules that employees have to follow without variation,
formalization may unfold hindering effects on tasks that require openness and flexibility. This
notion of formalization is often found in contingency-related research. Ruekert et al. (1985, p.
15), for example, state that “...formalization represents the degree to which activities and re-
lationships are governed by rules, procedures, and contracts.” At first glance, this definition
seems to be very similar to the notion of formalization as made by Pugh et al. (1968) but im-
plies very different consequences. The notion of formalization made by Ruekert et al. (1985)
implies that people have to stick to various rules and guidelines when conducting activities,
while the notion of formalization made by Pugh et al. (1968) merely states that rules or guide-
lines — so they exist — are written down. Thus, in the terms of Ruekert et al. (1985) formaliza-
tion leads to routinization of activities, making it difficult to differentiate between the effects
of these two design parameters. However, when formalization is applied as codification of
knowledge and experience, it may reduce uncertainty and foster knowledge circulation within
the organization and thus may unfold positive effects on activities associated with adaptation

and change. The inflexibility lies within the rules, not within the formalization of the rules.

Slack resources also show a positive impact on dynamic capabilities. Prior research sug-
gests a positive relationship between slack resources and adaptability (McKee, Varadarajan &
Pride, 1989) or between slack resources and strategic flexibility (Sharfman & Dean, 1997).
The results of this study confirm the relation between slack resources and dynamic capabili-
ties by providing evidence that slack resources positively influence dynamic capabilities,
which in turn enable adaptation and change (Eisenhardt & Martin, 2000; Teece, 2007). In this
regard, the results of the present study are congruent with prior research, finding slack to posi-
tively influence second-order competences (Danneels, 2008) or innovative activity
(Damanpour, 1991). Slack resources are important as applying dynamic capabilities involves
additional tasks that are different from operational day-to-day business and require additional
investments in and maintenance costs for information systems (Teece, 2007). Thus, in order
to develop dynamic capabilities organizations are well advised to have a certain amount of
personnel and financial resources in reserve. Slack resources are especially relevant within the

dimensions of dynamic capabilities that require accomplishing additional tasks or where addi-
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tional financial resources are necessary, e.g. opportunity recognition, capability monitoring,
and knowledge and capability creation. Regarding firm size and firm age, the results do not
suggest that larger or older organizations are advantaged or disadvantaged in order to develop
or apply dynamic capabilities. In this regard the results are congruent with prior research on
related constructs (e.g. Lichtenthaler, 2009). Corporate support seems to be of some value for
the acquisition and sharing of new knowledge. An explanation might be that for business units
that are part of a multi-business corporation the access to new knowledge sources and the dis-

semination of new knowledge from different industries or business segments is far easier.

Finally, I come to four main conclusions: First, organizational design characteristics unfold
a strong impact on a firm’s dynamic capabilities, and thus, organizational design is a very
important antecedent for dynamic capabilities. Firms differ in their ability to establish or
manage dynamic capabilities due to favorable or unfavorable organizational design, and
therefore, differ in their ability to compete successfully by building new organizational capa-
bilities. Second, firms that need to develop or apply dynamic capabilities to regularly renew
their capability configuration in order to sustain their competitiveness are well advised to im-
plement more flexible organizational designs. Centralization should be reduced in favor of
more autonomy for the business units and the individuals in the organization and routinization
should be reduced in favor of more creativity and flexibility of the individuals in order to per-
form their work tasks. Third, firms should acknowledge the positive influence of formaliza-
tion and should find ways to implement the formalization of knowledge and experience in a
way that employees gain from. The challenge is to implement such systems without restrict-
ing flexibility and creativity. Firms must be very careful about the content that is formalized.
When rules or guidelines are formalized in a way that it is obligatory to follow them, formal-
ization restricts the autonomy of employees and leads to negative outcomes. Fourth, firms are
well advised to hold additional resources in reserve that are not totally consumed by day-to-
day business. This is important also for financial resources, but especially vital for employees.
When employees are overstrained in performing their ordinary day-to-day tasks it is very
unlikely that they can keep mental capacity available for engaging in additional tasks that

involve the identification and exploration of novel solutions.

6.5.2. Limitations and Outlook

Several limitations of this study are worth to be discussed. First, this study applies perceptual
measures from key informants. Although, I applied recommended procedural and statistical

remedies to limit concerns regarding single-informant data (Podsakoff et al., 2003), the issues
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of informant bias and common method variance cannot totally be ruled out. However, the
anonymity that was guaranteed for respondents, together with the strong interrater agreement
and interrater reliability, reduced my concern that responses are artificially inflated or dis-
guised. Additionally, the inclusion of a CFA-Marker indicated that the results are not biased

due to common method variance (Richardson et al., 2009).

Second, as this study applies a newly developed measure for an inherently difficult-to-
measure construct, validation of the measure is difficult. Although the measure shows strong
interrater reliability, further validation is necessary. In future studies, researchers may try to

measure the dimensions of dynamic capabilities using objective measures.

Third, as this empirical study focuses on business units of large firms operating in Ger-
many, the findings should be validated in alternative settings. I approached the largest firms
of the respective industries operating in Germany. These firms might require different struc-
tural design than smaller firms to coordinate their respective tasks effectively. Further, the
largest firms of the respective industries might be more successful in the market place than the
average of the basic population, which might explain the relatively high level of dynamic ca-
pabilities in many firms. However, in this study I controlled for firm size, excess resources,
and corporate support in order to detect potential effects. As the surveyed firms operate inter-
nationally, the results should hold in comparable settings than Germany. However, future
studies might focus on a broader sample in terms of size or performance, on small firms, or on

corporate level.

Fourth, in this study I captured an ‘average’ level of centralization, routinization, and for-
malization across the focal business units. If different levels of centralization, routinization, or
formalization were implemented within different departments or functions, this might affect
the results presented in this study. However, contingency theory proposes that firms imple-
ment the appropriate organizational design in due consideration of the environmental context
they face (Pennings, 1987). Thus, they decide on the appropriate level of centralization, routi-
nization, or formalization based on their perception of the dynamism or complexity in their
business environment. As the level of dynamism or complexity of the environment is not ex-
pected to differ in respect to one and the same focal business unit, there is no rationale to im-
plement different levels regarding the organizational design parameters. Baum and Wally
(Baum & Wally, 2003), for example, examined the differing effects of centralization within
strategic and operations management. The descriptive statistics in their study does not unveil

significant differences regarding the level of centralization between these two management
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domains. Thus, I believe that capturing the ‘average’ level of the design parameters is appro-

priate for the purpose of this study.
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7. OVERALL CONCLUSION AND OUTLOOK

7.1. Implications

Within this thesis, I addressed some of the most important research questions relating to the
dynamic capabilities framework. With respect to the call for a more accurate operationaliza-
tion, this thesis contributes to existing research by offering an operationalization of dynamic
capabilities that conjointly captures the various facets of the construct and allows differentiat-
ing between dynamic capabilities existence and their outcomes on organizational level (Zahra
et al., 2006). According to Helfat et al. (2007) dynamic capabilities include the identification
of the need for change, the formulation of a response, and the implementation of a course of
action. Based on conceptual research regarding dynamic capabilities, I derive seven dimen-

sions in which these different facets of dynamic capabilities manifest.

In Chapter 2, I provide evidence that these seven dimensions are not only theoretically dis-
tinct from proposed outcomes of dynamic capabilities on organizational level, such as capa-
bility development or firm competence, but also empirically discriminate from these con-
structs. The results presented in Chapter 2 further show that dynamic capabilities positively
influence the development of operational capabilities in several different areas and as a con-
sequence help to foster competence (a higher relative quality) in the respective capability ar-

€as.

The results of the study presented in Chapter 3 underpin the necessity to adequately opera-
tionalize dynamic capabilities as a multi-dimensional construct. The several dimensions of
dynamic capabilities unfold partly diverging effects and the impact of dynamic capabilities
seems to be partly dependent on the characteristics of the different capability areas within the
organization. Further, there are synergies arising from the combination of the different dimen-
sions which unfold complementary and compensatory effects on firm competence. These
findings underpin the need to operationalize dynamic capabilities in a way that enables to
capture their overall effect (Tanriverdi & Venkatraman, 2005). Further, these results under-
score the argument that theoretical relations regarding dynamic capabilities should be ana-
lyzed on construct level and theoretical conclusions should also be drawn on construct level

instead of dimension level (Wong et al., 2008).

The studies combined in this dissertation thesis provide strong support for the dynamic ca-
pabilities framework, in the sense that dynamic capabilities become effective by driving the

development of new operational capabilities and help to establish a higher relative quality in
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several capability areas. In Chapter 4, I further confirm the proposed link between dynamic
capabilities and successful innovation. While being indicated in prior conceptual research
(Danneels, 2002; Eisenhardt & Martin, 2000; Teece, 2007; Verona, 1999), this study confirms
the positive contribution of firm-level dynamic capabilities to innovation performance and
explicitly discusses the mechanisms by which dynamic capabilities support innovation activ-
ity and success. Thereby, the potential of dynamic capabilities to actively shape the environ-
ment is unveiled. By fostering innovation performance dynamic capabilities help organiza-
tions to influence their environment proactively instead of just helping to adapt reactively to

external changes.

Thus far this thesis provides strong support for dynamic capabilities being a potential
source for competitive advantage. As dynamic capabilities drive the development of new op-
erational capabilities, help to foster firm competence, and positively influence successful in-
novations, they are very likely to be an enabling force for implementing value creating strate-
gies, which are not simultaneously being implemented by competitors (Barney, 1991). Due to
the multi-dimensionality of dynamic capabilities and the interdependence of the different di-
mensions, it is very difficult for competitors to imitate such a potential source of competitive

advantage (Tanriverdi & Venkatraman, 2005).

The analyses in Chapter 5, where I examine the contribution of dynamic capabilities on fi-
nancial firm performance, provide novel findings regarding the performance effects of dy-
namic capabilities. The results show that dynamic capabilities unfold a positive contribution
to financial firm performance indirectly via the establishment of firm competence (higher
relative quality of operational capabilities), but additionally unfold negative direct effects due
to costs associated with dynamic capabilities. Thereby, the results unveil that in terms of fi-
nancial performance in the short run the costs outweigh the relative benefits in almost any
situations analyzed. While dynamic capabilities are most often ‘automatically’ associated with
superior firm performance, most studies neglect the cost side of dynamic capabilities. The
study in Chapter 5 thereby helps to resolve inconsistencies between prior studies (Drnevich &
Kriauciunas, 2011; Protogerou et al., 2011) regarding the performance effects of dynamic
capabilities. Moreover, the results of this study question the usefulness of financial firm per-
formance as the ‘ultimate’ outcome of dynamic capabilities. The results indicate that the value
of dynamic capabilities may not lie within potential performance differences they generate.
This calls for a rethinking about the performance outcome of dynamic capabilities. Future
studies exploring the performance effects of dynamic capabilities might examine the contribu-

tion to the implementation of value creating strategies or the contribution to firm survival.
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Overall the studies presented in Chapter 4 and Chapter 5 provide evidence that the perform-
ance effects of dynamic capabilities are more complex than often assumed and that dynamic

capabilities unfold indirect and direct effects on different performance outcomes.

The results provided in Chapter 4 and Chapter 5 further provide deeper and partly novel
insights regarding the influence of environmental dynamism on the effects of dynamic capa-
bilities. In Chapter 4, I capture the dynamism of the business environment with a composite
measure of market turbulence, technological turbulence, and competitive intensity. The results
show that the effectiveness of dynamic capabilities in terms of creating operational capabili-
ties of superior quality (firm competence) is independent from the overall dynamism in the
business environment (Eisenhardt & Martin, 2000; Zahra et al., 2006). However, in higher
levels of environmental dynamism the contribution of firm competence on innovation per-
formance decreases, while the direct contribution of dynamic capabilities on innovation per-
formance increases. Thus, for fostering successful innovation dynamic capabilities are indeed

especially important in turbulent environments (Teece et al., 1997).

In Chapter 5, I examine the influence of environmental dynamism on the performance ef-
fects of dynamic capabilities in greater detail. Therefore, I examine the influence of market
turbulence and technological turbulence separately and find that these dimensions of envi-
ronmental dynamism unfold different influence on dynamic capabilities’ effects. The results
indicate that market turbulence has a rather competence-enhancing character, while techno-
logical turbulence has a rather competence-destroying character (Anderson & Tushman, 1990;
Tushman & Anderson, 1986). While market turbulence positively moderates dynamic capa-
bilities’ effects on firm competence and firm performance, technological turbulence positively
moderates the direct effect of dynamic capabilities on firm performance, but negatively mod-
erates dynamic capabilities’ influence on firm competence. The results suggest that techno-
logical turbulence is the far greater threat for the competitiveness of organizations and further
indicate that there might be technological discontinuities where the possession of dynamic

capabilities might no longer be a remedy.

The results in Chapter 6 provide novel insights regarding the organizational settings in
which dynamic capabilities are most likely to prosper. The results show that more flexible
designs in terms of lower levels routinization and lower levels of centralization support dy-
namic capabilities. Formalization of knowledge and experience turns out to be positively re-
lated to dynamic capabilities. These findings provide a strong contribution to research as they

link core organizational research to core strategic management issues (Greenwood & Miller,
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2010). The findings further inform managerial practice about supporting framing conditions

for the implementation of dynamic capabilities.

Overall, the dynamic capabilities framework has great value for strategic management.
This dissertation thesis shows that dynamic capabilities drive capability development and fos-
ter firm competence as well as successful innovation. Thus, dynamic capabilities show a great
potential to create competitive advantage. However, further research is necessary to clarify
the role of dynamic capabilities in creating sustainable competitive advantage. The dynamic
capabilities framework further provides additional value in comparison with alternative stra-
tegic frameworks, such as the resource-based view or the competitive forces approach. The
dynamic capabilities framework is able to explain how firms build or renew their compe-
tences with which they compete successfully due to efficiency advantages or advantageous
market positions. In comparison with other theoretical frameworks aiming at the explanation
of adaptation and change, the dynamic capabilities perspective provides additional insights by

revealing the internal mechanisms that enable adaptation and change.

7.2. Future Research

Within this thesis, I developed, validated, and applied a superordinate multi-dimensional
measurement model of dynamic capabilities. Additional insight into the nature of dynamic
capabilities may be gained by developing and validating a comprehensive aggregated multi-
dimensional measurement model of dynamic capabilities that incorporates the various facets
that combine to ‘produce’ dynamic capabilities. Several potential constituent parts of dynamic
capabilities are frequently outlined in conceptual and empirical research. A further promising
research area is to examine the micro-foundations of capabilities and especially dynamic ca-
pabilities (Abell et al., 2008; Felin & Foss, 2005). Important insights can be gained from a
better understanding of the factors that constitute organizational capabilities on the individual

level and how these factors are leveraged to form organizational level capabilities.

Further research is necessary to understand the potential contribution of dynamic capabili-
ties to sustainable competitive advantage. However, in order to examine questions regarding
the sustainability of a competitive advantage longitudinal research designs are necessary that
should cover not only several years, but decades. In strategy research the search for the driv-
ers of sustainable competitive advantage is somewhat like the quest for the Holy Grail. If such
a thing like a sustainable competitive advantage exists, the identification of the factors that
allow sustaining this advantage is of outstanding importance for strategy research. However,

observations of several researchers raise doubts about the existence of a sustainable competi-
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tive advantage, especially in more turbulent environments. Tushman and O’Reilly III (1996),
for example, provide an overview over the leading companies in the semiconductor industry
between 1955 and 1995, displaying the rise and fall of the industry leaders during the decades.
Another example might be Yahoo!, which was identified as a ‘fair example’ of dynamic ca-
pabilities in organizations when its succession in comparison to Excite was examined
(Rindova & Kotha, 2001). If Yahoo! really was a ‘fair example’ of dynamic capabilities a
comparison with Google ten years later would raise doubts whether dynamic capabilities
alone are really sufficient to sustain a competitive advantage. Currently, we can observe
Google as a ‘fair’ example of possessing dynamic capabilities. Google recognized the threat
to its current business model posed through the rise of social networks like Facebook. After
recognizing this potential threat, Google formulated a response by developing the necessary
skills and implemented a response by setting up an own social network — Google+ (Maier &
Rickens, 2011). Time will tell whether Google will be successful in terms of sustaining a

given competitive advantage.

Moreover, in a recent study Aime, Johnson, Ridge and Hill (2010) show that even a given
competitive advantage that resides in complex routines can be competed away due to imita-
tion that is enabled by the movement of specialized employees. Further, technological discon-
tinuities provide an ongoing threat for organizations. Prior research suggests that the rise of a
novel, superior technology may offer performance advantages that erode any prior competi-
tive advantage (Anderson & Tushman, 1990; Rosenbloom & Christensen, 1994; Tushman &
Anderson, 1986). The results of the study presented in Chapter 5 indicate that the existence of
dynamic capabilities is no ‘magic bullet’ and that the possession of dynamic capabilities may
not be a protection against all external developments. External shocks — market driven, tech-
nology driven, or based on regulations - pose significant threats for organizations whether
they possess dynamic capabilities or not. German energy producers, for example, were coldly
gotten by the nuclear power phase-out in Germany, which was suddenly enacted in the light
of the Fukushima disaster. Certainly, the possession of dynamic capabilities is likely to help
them to create the new capabilities needed for competing successfully with alternative energy
sources, but they were no remedy against the devaluation of prior investments in their nuclear
sites and against the sudden devaluation of complementary capabilities. Finally, D’aveni
(1994) points to hypercompetitive settings where the existence of a sustainable competitive

advantage is unlikely. As Winter (2003) pointed sharply...

...THERE IS NO RULE FOR RICHES!
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