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1. Introduction 
 

Introduction 

 The amplitude and pace of change of the current business environment 
have increased. Shortening life cycles, rapid technological change, increased 
globalization of markets and sharpened competition challenge firms to respond 
flexibly and rapidly. Both from a researcher and a managerial point of view, 
how to achieve and sustain a competitive advantage in such dynamic business 
environments are fundamental questions in the field of strategic management.  
 Successful organizations survive in highly dynamic business 
environments through continuous adaptation. Central to this adaptation 
processes is the notion of a firm’s ability to exploit existing assets and market 
positions in a profitable way.  
 This requires the simultaneous exploration of new technologies and 
markets and the configuration and reconfiguration of organizational resources 
to capture existing as well as new opportunities (March, 1991; Teece, 2006).  
 Exploitation is associated with refining and extending existing 
competences. The key to exploitation is securing a comfortable position in the 
marketplace by committing sufficient organizational resources to ensure the 
current viability of the firm. The primary focus is on operational efficiency 
achieved by engaging in similar activities more efficiently (Porter, 1996). So, 
the returns from exploitation are typically positive, proximate and predictable.  
 On the contrary, the outcome of exploration activities, in the short term, 
is difficult to measure (March, 1991). The organizational returns can be 
uncertain, distant and often negative: ‘the distance in time and space between the 
locus of learning and the locus of realization of returns is generally greater in the case 
of exploration than in the case of exploitation, as is the uncertainty’ (March, 1991: 
73). 
Although investing exclusively in either exploration or exploitation could 
threaten over time the aspired competitive advantage of an organization, the 
current highly dynamic environment and economic downturn seem to propel 
organizations to focus on short-term returns and exploitation activities.  
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 Too great a reliance on exploration without complementary levels of 
exploitation may lead to an organizational ‘failure trap’, placing a continuous 
pressure on the organization’s resources with no immediate financial reward in 
sight (Levinthal & March, 1993). However an excessive reliance on 
exploitation without supporting levels of exploration may drive the firm into a 
‘success trap’ where the more certain short-term returns will lead the 
organization to overlook the distant and uncertain albeit potentially profitable, 
outcomes associated with exploration (Levinthal & March, 1993; Auh & 
Benguc, 2005).  Consequently, a strategy of exploitation without exploration 
leads to obsolescence and a strategy of exploration without exploitation leads to 
elimination (March, 2003).  
 Overlooking the extensive research on managing simultaneously 
exploration and exploitation, there seems to be agreement on the fact that 
organizations need to balance exploration and exploitation to gain a sustainable 
competitive advantage.  
Levinthal and March (1993 : 105) state it as follows: “The basic problem 
confronting an organization is to engage in sufficient exploitation to ensure its 
current viability and,  at the same time, to devote enough energy to exploration to 
ensure its future viability”. 
 
 
Ambidexterity 
 
 There exists a widespread agreement on the fact that long-term survival 
depends on the ability of an organization to balance exploration and 
exploitation. In various management literatures such as organizational learning 
(e.g. Crossan & Bedrow, 2003; Holmqvist, 2004; Levinthal & March, 1993; 
March, 1991), strategic management (e.g. Floyd & Lane, 2000; McGrath, 
2001;  Volberda et al., 2001; Burgelman, 1991), organization design (e.g. 
Rivking & Siggelkow, 2003; Sheremata, 2000; Adler et al., 1999, Volberda, 
1996),  technological innovation (Benner & Tushman, 2002; 2003; Nerkar, 
2003; Tushman & O’Reilly, 1996; Duncan, 1976) and knowledge 
management (e.g. Grant & Baden-Fuller, 2004; Zack, 1999; Van den Bosch et 
al., 1999; Kogut & Zander, 1992) the proposed arguments for balancing 
exploration and exploitation are well established and accepted.  
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 The ability to balance exploration and exploitation simultaneously, has 
been defined as ambidexterity.  
Previous literatures have argued that successful organizations are ambidextrous - 
aligned and efficient in managing today’s demands, while also adapting to 
changes in the environment (Duncan, 1976; Gibson & Birkinshaw, 2004; He 
& Wong, 2004; Tushman & O’Reilly, 1996). Since the introduction of the 
term ‘ambidextrous organization’ by Duncan (1976), the concept has been used 
to describe a variety of distinctions in organizational behaviors and outcomes. It 
has increasingly been used to refer to an organization’s ability to do two 
different things at the same time – for example, exploitation and exploration, 
efficiency and flexibility, change and preservation,  and alignment and 
adaptability (Gibson and Birkinshaw, 2004). Duncan (1976) referred to the 
ability of organizations to design dual structures that facilitate the initiation and 
implementation stages of the innovation process.  
 From a structural point of view, ambidexterity has been defined as the 
‘ability to simultaneously pursue both incremental and discontinuous 
innovation and change’ (Tushman & O’Reilly, 1996 : 8). This is achieved by 
an organizational design containing separate structural subunits for exploration 
and exploitation, encompassing different competencies, systems, incentives, 
processes, and cultures within each unit (Benner & Tushman, 2003).   
 The behavioral view defines ambidexterity as the organization’s or 
business unit’s behavioral capacity to simultaneously pursue alignment and 
adaptability. Alignment refers to the coherence among all the patterns of 
activities in the organization or business unit. Adaptability refers to the capacity 
to reconfigure activities in the business unit quickly to meet changing demands 
in the task environment.  In addition to structural ambidexterity, a supportive 
organizational context is needed to enable the meta-capabilities of alignment 
and adaptability to flourish simultaneously (Gibson & Birkinshaw, 2004).  
 The realized view defines ambidexterity in terms of an organization’s 
exploitation and exploration accomplishments. This view focuses explicitly on 
the organization’s act al exploration and exp oitation performance; for 
example, ambidextrous organizations successfully pursue both incremental and 
discontinuous innovations (Benner & Tushman, 2003; Smith and Tushman, 
2005).   
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 Despite a lot of valuable contributions, both researchers and managers 
still lack insights how organizations may manage and organize simultaneously 
exploration and exploitation and struggle to find the right resource 
configuration between exploration and exploitation activities.  
 
 
Research aims, Questions and Conceptual model 
 
 The strategic management, organizational change, and organizational 
learning literatures have increasingly discussed the need for organizations to 
balance exploration and exploitation simultaneously (Bungelman, 1996; 
Eisenhardt & Martin, 2000; Levinthal & March, 1993; Teece, Pisano & 
Shuen, 1997).   
 This study wants to enhance our understanding of how organizations 
manage and organize exploration and exploitation simultaneously through the 
deployment of dynamic capabilities in order to realize ambidexterity. More 
specifically, the purpose of this study is to raise our conceptual and empirical 
understanding of how organizations manage the actual interaction between 
exploration and exploitation (ambidexterity) by overcoming the perceived barriers to 
resource reconfiguration through the deployment of dynamic capabilities. In the 
following paragraphs, a short elaboration follows on the study’s main 
constructs, and the reason for this study.  
 Based on the proposition of March (1991), we conceptualize 
ambidexterity as managing the interaction between exploration and exploitation. 
March considers exploration and exploitation as two different opposing 
learning mechanisms. Exploration includes processes captured by terms as 
search, variation, risk taking, experimentation, play, flexibility, discovery and 
innovation. Exploitation includes processes related to refinement, choice, 
production, efficiency, selection, implementation and execution (March, 1991 : 
71).  
 
 There is general agreement that striving for an optimal configuration 
between exploration and exploitation activities is essential in gaining sustainable 
competitive advantage resulting in an above average performance. Duncan 
(1976) argues that for long-term success, organizations need to consider dual 
structures. In his view, ambidexterity occurs sequentially as organizations switch 
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structures as innovations evolve. The innovation process leads the structural 
adjustment: organic structures serve exploration, while subsequent mechanistic 
structures serve exploitation.  
Accordingly, Burns and Stalker (1961) stated that organizations facing a 
dynamic and uncertain environment may have to develop or maintain an 
organic organizational structure, whereas organizations operating in a stable 
environment may benefit from developing or maintaining a mechanistic 
organizational structure. 
However, market complexity and rapid change compel organizations to pursue 
exploration and exploitation simultaneously. According to Tushman and 
O’Reilly (2007), ambidexterity entails not only separate structural subunits for 
exploration and exploitation but also different competencies, systems, 
incentives, processes and cultures – each internally aligned. These separate units 
are held together by a common strategic intent, an overarching set of values, 
and specific structural linking mechanisms to leverage shared assets (Tushman 
& O’Reilly, 2007).  
 Many researchers believe that ambidexterity can be organized and 
managed on the same organizational level, i.e. unit, team or individual (Adler 
and Borys, 1996; Gibson and Birkinshaw, 2004; Johnston, 1976; McDonough 
and Leifer, 1983;). In this perspective Gibson and Birkinshaw, (2004) 
developed the concept of contextual ambidexterity, addressing the behavioral 
capacity to simultaneously demonstrate alignment and adaptability in an entire 
business unit. Alignment refers to the coherence among all the patterns of 
activities in the business unit, i.e. they are working together towards the same 
goals. Adaptability refers to the capacity to reconfigure activities in the business 
unit quickly to meet changing demands in the task environment. Thus, in 
addition to structural ambidexterity, a supportive organizational context is 
needed to enable alignment and adaptability simultaneously to flourish (Gibson 
and Birkinshaw, 2004).   
 Obviously then, managing ambidexterity requires different competences, 
incentives and cultures, hence increasing the chances for conflict, disagreement 
and difficulties of coordination. Overall there exists a broad recognition that 
managing ambidexterity, i.e., exploration and exploitation, as two paradoxical 
frames, induces organizational stress.  Hence, it requires from management the 
necessary cognitive flexibility to cope with the complexity that results from 
managing these paradoxical frames simultaneously. 
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 Managing this paradox can be seen as a developmental transformation, 
reflecting the kind of organizational change that results from the interaction of 
opposites (Markova, 1987).  Developmental transformation combines a process 
in which a desirable future state is expected to result from the change process, 
and a dialectical process in the sense that such a trajectory reflects ongoing 
interactions between opposing tendencies (exploration vs. exploitation) that will 
result into a new synthesis (Van de Ven & Poole, 1995). In order to ensure 
developmental change, implying a juxtaposition of two dialectical processes is 
required. One that emphasizes on stability and order through negative feedback 
mechanisms and another that emphasizes radical change and chaos through 
positive feedback (Buckley, 1968; Maruyma, 1963; Prigogine & Stengers, 
1984). 
 
 Based on the above we conclude that the core ideas of ambidexterity refer 
to an organization’s capability to manage the ongoing interaction between the 
contradicting learning mechanisms of exploration and exploitation. Managing 
these contradictions and tensions simultaneously, i.e. between efficiency in the 
short-term and effectiveness in the long-term, is common to the dynamic 
capabilities approach and March’s (1991) proposition of balancing exploration 
and exploitation.  
 Dynamic capabilities have been conceptualized as the firm’s ability to 
“integrate, build and reconfigure internal and external competencies to address 
rapidly changing environments” (Teece et al. 1997: 516). Dynamic capabilities 
are also “organizational and strategic routines by which firms achieve new resource 
configurations as market emerge, collide, split, evolve and die” (Eisenhardt and 
Martin, 2000 : 1107). Zollo and Winter define a dynamic capability as “a 
learned and stable pattern of collective activity through which the organization 
systematically generates and modifies its operating routines in pursuit of improved 
effectiveness” and they argue that dynamic capabilities exist “even in 
environments subject to lower rates of change” (Zollo and Winter, 2002 : 340). 
Common in these three conceptualizations is the central paradox within the 
dynamic capabilities approach and, and at a broader level, organizational life: 
optimization and replication vs. innovation and adaptation.   
 Embedding the notion of ambidexterity in the dynamic capabilities 
framework (Teece, Pisano and Shuen 1997, Eisenhardt and Martin 2000, Zollo 
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and Winter 2002, Zahra, Sapienza and Davidsson 2006, Wang and Ahmed 
2007) broadens our understanding of how organizations manage these 
contradicting learning mechanisms and tensions.  
 Much of the research exploring the ways dynamic capabilities enable 
firms to balance exploration and exploitation is preliminary and conceptual, 
and focuses primarily on the simultaneous facilitation and deployment of 
exploration and exploitation through the development of dual structures or the 
creation of an appropriate organizational context. The literature review 
presented in the following chapters indicates that empirical research is lagging. 
The current literatures on the subject lack a nomological network on how and 
which type of dynamic capabilities have an impact on the balance of 
exploration and exploitation. A better understanding is needed, both 
conceptually and empirically.  
 

Employing the dynamic capabilities perspective, we can state that 
organizations need (1) to use and coordinate their current processes 
(optimization, replication) and concurrently (2) adapt existing capabilities 
(routines) and resources and (3) develop new opportunities (innovation, 
adaptation). In this perspective, the distinction is made between dynamic 
capabilities, which are described as being learned and stable patterns – and 
therefore represent high order routines – and operating routines, which are 
modified by those high order routines (Zollo and Winter, 2002).  
 The operative core of organizations is based on first order (Collis 
1994), zero-level (Winter 2003) or substantive (Zahra et al. 2006) capabilities. 
These routine-based capabilities are the foundation of a firm’s activity (e.g. 
production processes, marketing and sales). A changing environment 
necessitates a constant development of operative routines.  Consequently, 
organizations develop (first order) dynamic capabilities that provide knowledge 
to change operative routines. First order dynamic capabilities (Zollo and Winter 
2002) govern modifications of operating routines. On a higher level, high order 
dynamic capabilities govern the change of (first order) dynamic capabilities and 
operative routines (Collis 1994, Zollo and Winter 2002, Winter 2003, Zahra et 
al. 2006, Wang and Ahmed 2007). High order dynamic capabilities have an 
impact on high order organizational learning. Thus they determine the limits of 
organizational development (Güttel and Konlechner, 2007). Hence, if high 
order dynamic capabilities imply experience accumulation, knowledge transfer 
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and generation (Zollo and Winter 2002) developmental transformation will be 
realised. Moreover, on the level of first order dynamic capabilities, disputes 
about values and norms and conflicts on resource allocation may arise. This 
derives from the fact that the intensity and direction of these change routines 
are antagonistic, as some of them are biased towards an exploration mode while 
others are biased towards an exploitation logic. (Wang and Ahmed 2007: 37). 
 In conclusion, organizations learn to balance contradictory logics 
through experience accumulation both on the level of operative routines and on 
the level of change routines. However, the dynamic capabilities literature is 
silent in regard to the question, how diverse and opposed (first order) dynamic 
capabilities are balanced. 
 
 Based on the previous, we define ambidexterity as a high order dynamic 
capability that governs the continuous optimization of the interaction between 
exploration and exploitation (first order dynamic capabilities).  Managing this 
interaction implies resolving  the firm’s permanent struggle to overcome the 
barriers related to the right resource configuration between exploration and 
exploitation (March, 1991; Argote, 1999). Thus, resource recombination or 
reconfiguration is an important source for innovation (Gilfillan, 1935; Usher, 
1954; Schumpeter, 1934; Koestler, 1964; Prahalad & Hamel, 1990).  
 In a Schumpeterian way, innovation can be defined as the 
reconceptualization of an existing system in order to use the resources from 
which it is built in novel and potentially rent-generating ways (Henderson & 
Clark, 1990; Kogut and Zander, 1992; Grant, 1996). Penrose (1959) pointed 
out that a firm’s ability to reconfigure the resources inside its boundaries 
represents a major competitive advantage. Galunic and Rodan (1998) revealed 
insight in the process of resource reconfiguration within firms and partially 
explained why firms face difficulties in achieving systematic reconfiguration of 
resources. 
 In their study on the success of Japanese firms against US and European 
competitors, Prahalad & Hamel (1990) emphasized the importance of resource 
(re)configuration by deploying their resources creatively and efficiently (Bierly 
and Chakrabarty, 2001). In doing so, they created new capabilities and realized 
sustainable competitive advantages. To do so the Japanese organizations had to 
overcome specific barriers to resource reconfiguration (Koruna, 2004).  
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 Based on the previous literature, and structuring our research, this PhD 
study distinguishes three types of barriers: cognitive barriers, knowledge barriers 
and organizational barriers. Relating these three barriers to resource 
reconfiguration, we structure our investigation and gain more insight in the 
way organizations manage ambidexterity.  
 
 Such coping with contradictory learning modes (exploration/ 
exploitation) through the reconfiguration of resources is common to the 
concept of ‘absorptive capacity’ (Cohen and Levinthal, 1990) and ‘combinative 
capabilities’ (Kogut and Zander, 1992; Grant, 1996; Iansiti and Khanna, 
1995).  Absorptive capacity refers to a firm’s ability to identify, assimilate and 
exploit knowledge to commercial ends (Cohen & Levinthal, 1990).  Zahra and 
George (2002 : 186) define absorptive capacity as “a set of organizational 
routines and processes by which firms acquire, assimilate, transform, and exploit 
knowledge to produce a dynamic organizational capability”. This is common to 
the tripartite taxonomy of Teece (2006) who defines sensing, seizing and 
reconfiguration as a process to develop dynamic capabilities. Kogut and Zander 
(1992) defined combinative capabilities as the intersection of the capability of 
an organization to exploit its knowledge and the unexplored potential of the 
technology.  

In this perspective, combinative capabilities can be defined as an 
organization’s ability to make efficient use of its resources by combining 
internal and external resources to create new resource configurations that are 
rare, valuable, hardly imitable and non-substitutable. Koruna (2004) concludes 
that to achieve successful and valuable resource reconfigurations, organizations 
have to circumvent the barriers to resource reconfiguration.  
Thus, combinative capabilities can be seen as balancing routines, i.e. high order 
change routines (Zollo & Winter, 2002). We conceive a balancing routine as 
the main high order dynamic capability of ambidextrous organizations that is 
responsible for the governance of ambidexterity.   
 
 To gain more insight in the way organizations manage ambidexterity 
through the deployment of combinative capabilities this PhD study joins other 
research studies that have examined firm commonalities in managing 
ambidexterity (Henderson & Cockburn, 1994: 66; Jansen et al., 2005b: 1000; 
Verona, 1999: 137). ‘[A]lthough dynamic capabilities are idiosyncratic in their 
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details and path dependent in their emergence, they have significant commonalities 
across firms’ (Eisenhardt & Martin, 2000: 1105).  
 
 A broad range of studies argue that these commonalities involve a 
variety of organizational factors, such as routinization and formalization (Adler 
et al., 1999; Benner and Tushmann, 2002; Duncan, 1976;  Jansen et al., 
2005b; Nonaka and Toyama, 2002), participation in decision making (Benner 
and Tushman, 2003; Duncan, 1976; Ghemawat and Ricart I Costa, 1993; 
Jansen et. al, 2005a; Levinthal and March, 1993; MacGrath, 2001; Rivkin and 
Siggelkow 2003; Tushman and O’Reilly, 1996), socialization practices 
(Levinthal and March, 1993; March, 1993), connectedness between organization 
members (Sheremata, 2000), and values and norms (Benner and Tushmann, 
2003; Gibson and Birkinshaw, 2004; Nonaka and Toyama, 2002; Tushman 
and O’Reilly, 1996).  
 Furthermore, organizations learn to manage ambidexterity through 
iteration and experience, fostering path dependencies (March, 1991; Teece et 
al., 1997) which in turn lead to idiosyncratic learning behaviors (Levinthal and 
March, 1993).  Thus, we expect that the performance effects of similar 
exploration and exploitation-oriented activities are contingent upon the strategic 
orientation of a firm (Miles and Snow, 1978; Hambrick, 2003; Zahra and 
Pearce, 1990; Snow and Hrebiniak, 1980;). An additional aim of this study is 
to test the validity of the framework developed in relation to the strategic 
archetype of the organization (Slater and Narver, 1993; Conant, Mokwa and 
Veradarajan, 1990; Snow and Hrebiniak, 1980). In our research to test 
empirically the validity of ambidexterity and its differential effects on firm 
performance, we draw upon the Miles and Snow (1978) typology. Consistent 
with the dynamic capabilities perspective, a key assumption of the Miles and 
Snow typology is the view that the organization is a cohesive and integrated 
system in dynamic interaction with its environment, whereby its organizational 
effectiveness hinges largely on top management’s perception of the 
environmental conditions and their decision effectiveness in coping with these 
conditions. Miles and Snow envision strategy as the patterns in the decisions by 
which an organization aligns itself with its environment, and they categorize 
organizations according to these patterns. The defined strategy types 
(Prospector, Defender, Analyzer and Reactor) are consistent with the concept of 
ambidexterity - and exploration/exploitation.  
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 The Prospectors’ primary interest is concerned with growth and 
expansion into untested markets. Defenders’ primary focus is on improving 
efficiency by refining their existing resources and capabilities (Matsuno and 
Mentzer, 2000; Miles and Snow, 1978; Shortell and Zajac, 1990).  
Analyzers operate in both types of product-market domains (growth and 
expansion into untested market vs. improving efficiency).  
The question remains, how these strategic orientations relate to the 
development and deployment of combinative capabilities (as balancing 
routines) in overcoming the barriers to resources reconfiguration.  
Based on the previous discussion, the following research question is formulated: 
 
What type of combinative capabilities do organizations deploy in managing the 
interaction between exploration and exploitation and how do these relate to their 
strategic orientation and the observed barriers to resource reconfiguration? 
 
The conceptual framework graphically represents the study’s main constructs 
and the relationships which will be investigated.  
 

Figure 1.1. Conceptual framework 

 
By developing, investigating and testing the presented conceptual framework , 
this PhD research will have a substantial contribution to the existing literature.   
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Overview of PhD research 
 
Table 1.1 presents the outline of this PhD study. Following this introductory 
chapter, chapter two and three provide the literature review. Chapter two 
elaborates on exploration and exploitation, and reviews the similarities, 
distinctions and tensions between the two learning mechanisms. Chapter three 
discusses research on ambidexterity and draws upon the literatures on 
combinative capabilities and barriers to resource reconfiguration. Subsequently, 
chapter three discusses the paths organizations may follow to overcome these 
barriers. The conceptual framework incorporates multiple hypotheses that 
relate to (1) the impact of organizational ambidexterity (pursuing exploration 
and exploitation simultaneously) on organizational performance (Effectiveness 
and Efficiency) and (2) the types of combinative capabilities that are deployed 
in overcoming the barriers to resource reconfiguration.  
 
Table 1.1. Outline PhD study 
 
Outline Study Research Activities 

1. Introduction 
 

  

2. Exploration and Exploitation Capabilities 
 

3. Ambidexterity as a high order dynamic capability 

• Literature Review 
• Initial Workshops 
• Interviews 
• Workshops 

 
4. Research Methodology and Results 

• Literature Review 
• Workshops  
• Questionnaire development 
• Pre-testing and testing 

questionnaire 
• Collection of data 
• Analysis 

 
5. Reflection, Limitations and Future Research • Discussion 

 
Chapter four describes the research methodology and discusses the empirical 
setting, the data collection procedures, the research sample and the 
development and validation of the measurement scales. Subsequently, we 
present the analyses and empirical results. In chapter five, we review the results 
and findings of this research study and the managerial and academic 
implications. Finally, we offer research questions for the future. 
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2. Exploration and Exploitation 
capabilities  

 
 
 
Introduction 
 
Highly volatile environments require organizations to adapt continuously. This 
process of adaptation implies the ability to exploit existing capabilities in a 
profitable manner and simultaneously explore new technologies and markets. 
Concurrently an organization is configuring and reconfiguring organizational 
resources to capture existing as well as new opportunities (March, 1991; Teece, 
2006). Stated differently, central to these adaptive processes is the relationship 
between the exploration of new possibilities and the exploitation of old 
certainties (Schumpeter, 1934; Holland, 1975; Kuran, 1988). The notion of 
balancing exploitation and exploration has been a consistent theme in research 
on organizational adaptation (e.g. Romanelli & Tushman, 1985; March, 1991; 
Levinthal & March, 1993; Burgelman, 1994; Brown & Eisenhardt, 1998). 
Based on the definition of March (1993), we view exploration and exploitation 
as two opposing learning capabilities. Extensive research on organizational 
learning and change has attempted to understand the way organizations deploy 
the processes that lead to changes in organizational knowledge, and subsequent 
organizational behaviors and outputs.  Reviewing the extensive research on 
pursuing exploration and exploitation, there is agreement that organizations 
need to balance exploration and exploitation enhancing their performance and 
develop sustainable competitive advantage.  
 
This chapter reviews the various studies on exploration and exploitation and the 
way organizations try to manage and organize these capabilities simultaneously.  
Based on the distinctions, tensions and interactions between exploration and 
exploitation, the next paragraphs discuss conceptually relevant studies (e.g. 
Duncan, 1976; March, 1991; Benner & Tushman, 2003; O’Reilly & 
Tushman, 2004; Gibson and Birkinshaw, 2004) and define exploration and 
exploitation as two different types of learning capabilities.    
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In the following sections an overview is presented of relevant schools of thought 
ranging from organizational theory to strategic management and management 
of technological innovation. We discuss the insights acquired and relate them 
to the way organizations organize exploration and exploitation. 
Taking stock of the current body of knowledge, we conclude with identifying 
the gaps in the literature and highlighting promising paths of research that may 
enrich our understanding of how companies may manage exploration and 
exploitation proficiently. 
 
 
Defining Exploration and Exploitation 
 
Since the seminal work of March on organizational learning (1991) a great 
number of studies, theoretical as well as empirical, addressed the issue of 
exploration and exploitation. 
Exploitation is associated with refining and extending existing competences and 
technologies exhibiting predictable, proximate and positive returns (March 
1991, p.85). Central to the construct of exploitation is ensuring the current 
viability of the firm by deploying sufficient organizational resources. The 
primary emphasis is the enhancement of operational efficiency by executing 
similar activities more efficiently (Porter, 1996).  
Exploration is defined by March (1991, p.85) as experimentation with new 
alternatives having returns that are distant, uncertain and often negative. 
Exploration implies activities characterized by variation, experimentation, 
flexibility, risk-taking and innovativeness. Exploration involves the search for 
new organizational routines and the discovery of new approaches to 
technologies, markets, business processes and products (McGrath, 2001). Thus 
the outcome of exploration activities, in the short term, is difficult to measure 
(March, 1991). The organizational returns from exploration can be uncertain, 
distant and often negative: ‘the distance in time and space between the locus of 
learning and the locus of realization of returns is generally greater in the case of 
exploration than in the case of exploitation, as is the uncertainty’ (March, 1991: 
85).  
 
Investing exclusively in exploration or exploitation could threaten over time the 
aspired competitive advantage. However in the current highly dynamic 
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environment most of the organizations have a focus or a preference for short-
term returns and exploitation activities.  
An excessive focus on exploration without complementary levels of exploitation 
may lead to an organizational ‘failure trap’, requiring the continuous 
deployment of the organization’s resources with no immediate financial reward 
in sight (Levinthal & March, 1993). However the excessive reliance on 
exploitation without supporting levels of exploration may drive the firm into a 
‘success trap’ where the plausible short-term returns will lead the organization 
to overlook the distant and uncertain  outcome associated with exploration 
(Levinthal & March, 1993; Auh & Benguc, 2005).  Organizations exploiting 
existing competences and technologies without exploring new competences and 
technologies will make adaptive processes potentially self-destructive (March, 
1991, p.73) and thus, leading to ineffectiveness. So, instead of emphasizing 
exploration at the expense of exploitation and vice versa, a balance between the 
two is necessary.  
The previous elaboration is summarized in figure 2.1. 
 

Figure 2.1. Towards a balancing state of exploration and exploitation 
 
The starting point of this study is to increase the insight in how organizations 
manage the trade-off between exploration and exploitation, how they strive for 
an optimal configuration and how they cope with the implicit contradictions 
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and tensions. In order to position this study and establish its importance, the 
following sections review the distinctions, tensions and relations between 
exploration and exploitation.  
 
 
Perspectives on Exploration-Exploitation 

The distinctions between exploration and exploitation have been reviewed by 
different scholars and practicioners working in closely related research streams.  
 
Organizational Learning and Behavior 
 Research on organizational learning indicates that the essence of 
exploitation concerns the creation of reliability in experience (Bontis et al. , 
2002; Holmqvist, 2004; Levinthal and March, 1993) characterized by such 
activities as deploying, enhancing and extending existing competences, 
technologies, processes and products (March, 1991, p85) and using and 
refining existing knowledge (Levinthal and March, 1993) based on single loop 
learning (Argyris and Schön, 1978).  
The essence of exploration is the creation of variety in experience (Borntis et al., 
2002; Holmqvist, 2004; Levinthal and March, 1993, McGrath, 2001) 
characterized by activities such as the search for new organizational norms, 
routines, structures and systems (Crossan et al., 1999; Nooteboom, 2000; Zollo 
& Winter, 2002). Exploration concerns the experimentation with new 
approaches towards technologies, business processes or markets (March, 1991; 
McGrath, 2001), and developing new knowledge (Levinthal & March, 1993) 
through double loop learning (Argyris and Schön, 1978). 
 Organizations learn through several capabilities that create new 
knowledge or modify existing knowledge. Exploration and exploitation describe 
different capabilities for organizational knowledge production. Exploration 
generates new, mostly tacit knowledge with potentially high but uncertain 
returns. Exploitation generates incremental knowledge with moderate but 
certain, immediate returns. From the perspective of strategic renewal, Crossan 
et al. (1999) define organizational learning as a dynamic process, where new 
ideas and actions are transferred through three levels (from individual to group 
to organizational level) based on feed-forward cycles. At the same time, what 
has already been learned feeds back from the organization to group and 
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individual levels, affecting how people act and think (Crossan et al. , 1999 : 
532). 
 
In terms of organizational behavior related to the environmental context, 
Mintzberg (1973) distinguished three modes of strategy-making : the 
entrepreneurial, the adaptive and the planning mode. Each of these modes lays 
emphasis on the process of strategy making by focusing on the differences in 
terms of motives, goals, vision and decision horizon. Miles and Snow (1978) 
proposed a strategic typology classifying business units into four strategic 
orientation groups: prospectors, analyzers, defenders and reactors. Their focus 
has been primarily on strategy and its correlates, not the process used to 
formulate and implement strategies (Snow and Hambrick (1980; p.528). 
Accordingly Miller and Friesen (1980; 1984) have concluded that momentum 
is a pervasive force and incremental change appears to be biased in the direction 
of extrapolated past trends.  Although persistence frequently has a positive 
effect on efficiency, it can also lead to failure when there are major shifts in the 
organization’s environmental context.  
 
Organizational Design and Change 
 Recent research has focused on the question how organizational design 
aspects stimulate or inhibit an organization to pursue exploration and 
exploitation activities simultaneously (Adler et al., 1999; Gibson & Birkinshaw, 
2004; Rivkin and Siggelkow, 2003;  Volberda; 1996; Van den Bosch et al., 
1999). 
 According to Burns and Stalker (1961) the mechanistic structure is an 
appropriate form for stable environmental conditions. It is characterized by a 
high differentiation of functional tasks and a hierarchical structure of authority, 
control and communication, and thus more related to exploitation.  The 
organic structure, characterized by high levels of integration of individuals’ 
specialized knowledge and a network structure of authority, control and 
communication, is appropriate to rapidly changing conditions and thus 
associated to exploration. 
 Galbraith (1982) argued that operating and innovating are 
fundamentally opposing logics that require different organizational structures.  
Volberda (1996) referred to the paradoxical character of organizational 
flexibility and suggested that various organizational forms represent particular 
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ways of coping with the flexibility paradox of change and preservation. Adler et 
al. (1999) referred to the way organizational characteristics enable a 
manufacturing firm to simultaneously conduct routine and non-routine tasks. 
Rivkin and Siggelkow (2003) examined reciprocities among elements of 
organizational design and illustrate how these could be combined to encourage 
both broad search and stability.  
 Gibson and Birkinshaw (2004) conclude that fostering both high levels 
of exploitation oriented activities, i.e. geared toward alignment, and exploration 
oriented activities, i.e. geared toward adaptability, an organization should have 
a combination of ‘hard’ (discipline and stretch) and ‘soft’ (support and trust) 
design elements (Gibson & Birkinshaw, 2004 : 213). 
 
In research on organizational change various studies have found that elements of 
organizations and environments are closely interdependent (Burns and Stalker, 
1961; Lawrence & Lorsch, 1967; Miles and Snow, 1978; Miller and Friesen, 
1977; 1978; Mintzberg, 1973). Central in these studies is the conclusion that 
achieving long-term success requires the ability to emphasize efficiency during 
periods of evolutionary change and pursuing quick discontinuous 
transformations during periods of revolutionary change (Tushman and 
O’Reilly, 1996). Organizations experience long periods of convergence 
punctuated by short periods in which major discontinuous changes occur. 
During these convergence periods, organizations pursue consistency and 
alignment between the internal activities and the external environment in order 
to achieve high performance (Tuhsman and Romanelli, 1985). 
 Despite the inertia during periods of convergence, organizations must 
realize discontinuous shifts in their strategic orientation, core structure and 
control systems in order to prevent obsolescence (Tushman and Romanelli, 

1985). Stated differently, 
organizational learning may be 
viewed as the experiential 
production and reproduction 
of organizational rules, leading 
to behavioral stability or 
behavioral changes (Levitt and 
March, 1988; Kieser et al. 
2001). 

Our company invested during the last 20 years, 
heavily in maximizing profits through operational 
excellence in our service delivery. Unfortunately, the 
last two years we have been confronted with a 
diminishing market share due to the fact that our 
services are becoming dissatisfiers. 
 

Managing Director, Cleaning Company 
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  Such experiential learning leads to the generation of a learning 
competence in the form of either exploitation or exploration (March, 1999). 
Thus, organizations become either better at things they do repeatedly and 
successfully and become less competent at things they do infrequently and 
unsuccessfully (Holmqvist, 2004). Many organizational change scholars have 
discussed the inability to achieve organizational change because of such ‘lock-in 
through learning’ (Arthur, 1989) competence traps (Levitt and March, 1988).  
Thus, successful organizations must develop a correct balance of stability and 
change i.e. of exploration and exploitation. 
 
 
Strategic Management 
 The distinction between exploration and exploitation is also a recurring 
theme in strategic management research:  leverage and stretch (Hamel & 
Prahalad, 1993), leveraging and building competences (Sanchez et al., 1996), 
variation-reducing induced and variation-increasing autonomous strategic 
processes (Burgelman, 1991) and static and dynamic efficiency (Ghemawat & 
Ricart i Costa, 1993).  
 A focus on ‘strategic fit’, i.e. a fit between existing firm resources and 
market opportunities, offers a static perspective according to Hamel & Prahalad 
(1993). A firm’s capacity to leverage its current resources and knowledge is key 
to the creation of a competitive advantage. Such leverage involves the use of 
capabilities across organizational units, improving them through cooperation 
with others, and employing them where the returns are highest. However, in 
order to overcome organizational inertia, firms must also engage in stretching 
their resource base. This is process that involves the creation of a  misfit 
between the firm and its environment, i.e  ‘a chasm between ambition and 
resources’ (Hamel & Prahalad, 1993: 84). 
 Other strategic management scholars conclude that a firm’s capability to 
reconfigure the dynamic processes of exploitation and exploration, also known 
as ‘dynamic capability’, is the key source of its sustainable competitive 
advantage (Teece, et al., 1997; Eisenhardt & Martin, 2000).  
 From the perspective of competence-based management, one of the key 
tasks of management is the ability to imagine the new competences that will 
constitute the basis for sustainable competitive advantage in the years to come 
and build these competences incrementally (Sanchez & Heene, 1997). 
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Competence-building refers to the acquisition and development of different 
assets and capabilities. Competence leveraging is about applying existing 
competences to market opportunities in ways that do not require qualitative 
changes in the firm’s assets or capabilities. The path-dependent character of 
competence development, and the differences among companies in their 
capacity to address building and leveraging, results in firm heterogeneity. These 
differences are determined by each firm’s set of goals, its dominant logic for 
achieving these goals, and the way in which each firm coordinates the 
deployment of resources in pursuit of the established goals (Sanchez & Heene, 
1997). Consequently, organizational rules reflect previous experiental learning 
(Hedberg, 1981). Hence, learning is not random but directed (Holmqvist, 
2004). As a result organizations generate competences in the form of either 
exploitation or exploitation (March, 1999).  
 
Management of technological innovation 
 Research on technological innovation considers a similar distinction 
between exploration and exploitation. One of the central notions is the 
distinction between introducing a new concept that departs in a significant way 
from past practice and refining and improving an existing design (Abernathy 
and Clark, 1988). Accordingly, different studies have indicated the difference 
between exploration and exploitation, through their analysis of radical and 
incremental innovations. Radical innovations open up new markets and 
applications (Benner and Tushman, 2003; Dewar and Dutton, 1986) and are 
based significantly on existing organizational practices, by drawing upon 

exploration activities such as 
distant searches for knowledge, 
the development of new 
knowledge and an increasing 
variety of the firm’s knowledge 
base (Katila and Ahuja, 2002; 
Rosenkopf and Nerkar, 2001). 
Incremental innovations 
introduce relatively minor 

changes to the existing organizational practices and are primarily related to the 
reinforcement of established designs, practices and structures (Benner and 
Tushman, 2003; Dewar and Dutton, 1986). 

Our business is cyclical. We experience periods of 
overwhelming market demand. During these 
periods we try to fill the sales funnel for the 
forthcoming periods. Time and resources are 
completely dedicated to realize projects. Innovation 
becomes key during periods of diminishing sales. 
 

Director of Operations,  Business & IT Company
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 Other studies have classified innovations along a technology dimension. 
Benner and Tushman (2002) and Jansen (2005), distinguish between 
exploratory and exploitative innovations. Exploratory innovations involve ‘a 
shift to a different technological trajectory’ (Benner and Tushman, 2002: 679) 
and exploitative innovations involve ‘improvements in existing components and 
architectures and build on the existing technological trajectory’ (Benner and 
Tushman, 2002: 679). The concept of exploration-exploitation can also be 
classified along a customer/market dimension (Abernathy and Clark, 1985; 
Danneels, 2002). From this perspective, radical innovations are designed to 
meet the needs of emerging customers and markets and incremental 
innovations are designed to meet the needs of existing customers and markets. 
Similarly, He and Wong (2004) refer to ‘explorative innovation strategy’ as 
‘technological innovation activities aimed at entering new product market 
domains’ (He and Wong, 2004: 483), and ‘exploitative innovation strategy’ as 
‘technological innovation activities aimed at improving existing product-market 
positions’ (He and Wong, 2004: 484). 
 Another stream of innovation research distinguishes two successive 
innovation stages. The first stage entails exploration activities such as risk 
taking, searching for alternatives and discovery and the second stage entails 
exploitation activities such as testing and refining and implementing the 
innovation (e.g. Duncan, 1976; Cheng and Van de Ven, 1996). 
 Another perspective on technological innovation is the idea of knowledge 
search in explaining exploration and exploitation. Indeed, studies on innovation 
often employ the idea of local or distant knowledge search to interpret 
exploration and exploitation. Based on the above, most of the researchers 
interpret exploitation as activities that search for familiar, mature, current and 
proximate knowledge and exploration as consisting of activities that search for 
unfamiliar, distant and remote knowledge. Li et al. (2008) define three 
independent dimensions that construct this knowledge space. The first is the 
cognitive dimension that measures the degree of familiarity between newly 
searched knowledge and a firm’s existing knowledge base in terms of the 
cognitive distance. The temporal dimension refers to the role of time and the 
tension between exploration and exploitation (Katila, 2002; Nerkar, 2003). 
Temporal exploration is associated with the creation of new knowledge through 
the search for knowledge that is remote in time (Nerkar, 2003) and temporal 
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exploitation is the creation of new knowledge through searching for recent 
knowledge. The third dimension is the spatial (geographical) dimension, which 
refers to the knowledge search crossing physical space. So the local or distant 
knowledge search may occur along cognitive, temporal or spatial dimensions. 
An overview of the main distinctions between exploration and exploitation are 
presented in table 2.1. 
 
Table 2.1 : Exploration and Exploitation : Insights from related studies 

 

Management 

discipline 

Distinctions between 

exploration and exploitation 

Illustrative studies 

Organization Learning 

and Behavior 

• Reliability versus variety in 

experience 

• Operating versus Innovating 

• Exploration versus Exploitation 

• Refinement versus innovative search 

• Local versus distant search 

• Single loop versus double loop 

learning 

• Convergence versus reorientation 

• Evolutionary versus revolutionary 

change 

• Alignment versus Adaptability 

• Behavioral stability versus behavioral 

changes 

March (1991); Levinthal & 

March (1981, 1993); Levinthal 

(1997); 

Levitt and March (1988); Miles 

and Snow (1978); Miller and 

Friesen (1977,1980, 1984); 

Borntis et al. (2002); Holmqvist 

(2004); Argyris and Schön 

(1978); McGrath (2001); 

Crossan et al. (1999);  

Nooteboom (2000); Zollo & 

Winter (2002);  Gibson and 

Birkinshaw (2004); Burns and 

Stalker (1961); Galbraith 

(1982); Volberda (1996); 

Tushman and Romanelli 

(1985); Tushman and O’Reilly 

(1996); Mintzberg(1973); 

 

Strategic Management • Leverage versus stretch 

• Leveraging versus building 

competences 

• Static versus dynamic efficiency 

• Induced versus autonomous 

strategic processes 

• Exploration and exploitation as 

opposing strategic logics.  

 

 

Hamel and Prahalad (1993); 

Sanchez et al. (1996); 

Burgelman (1991); Ghemawat 

and Ricart I Costa (1993);  

Miller and Friesen (1980, 

1984); Miles and Snow (1978) 
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Technological change 

and innovation 

• Incremental versus radical 

innovation 

• Incremental change versus 

technological breakthrough 

• Exploratory versus exploitative 

innovations 

• New versus recent knowledge 

Abernathy and Clark (1985); 

Dewar and Dutton (1986); 

Anderson and Tushman 

(1990);  Benner and Tushman 

(2003);  He and Wong (2004); 

Jansen (2005); 

 
 
Synthesis 
 
 Most of the studies discussed in this section argue that it is beneficial for 
organizations to combine exploration and exploitation. 
 When changes in the business environment influence the short-term 
profitability, organizations are forced to improve their current practices by 
leveraging their competences (Sanchez et al., 1996), pursuing incremental 
innovations (Tushman and O’Reilly, 1996) and using and refining their 
existing knowledge (Levinthal and March, 1993) and operational efficiency 
(Porter, 1996). Organizations in dynamic environments are forced to build 
competences (Sanchez et al., 1996), pursue radical innovations (Tushman and 
O’Reilly, 1996), develop new knowledge (Levinthal and March, 1993) and 
flexibility (Volberda, 1996). 
 
Tensions and relations - Insights from related literatures  
 The different distinctions between exploration and exploitation also 
imply tensions. These tensions between exploration and exploitation, and the 
subsequent organizational choice to emphasize one over the other, has been 
explained in terms of organizational aspirations and targets for performance 
(March, 1991; Simon, 1991), pressures toward inertia versus change (Hannan 
and Freeman, 1984), contradictory competences and functional requirements 
(Burns and Stalker, 1961), levels of organizational turnover (March, 1991), 
rates at which individuals and organizations learn (Herriott, Levinthal and 
March, 1985),  degrees of environmental turbulence (March, 1991) and the 
nature of competition (March, 1991).  
 

In rational models of choice (Rander & Rothschild 1975), the tension 
appears to be between the choices of improving future returns by gaining new 
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knowledge or improving present returns by using currently available 
information. In studies on organizational learning and innovation, there is a 
tension between refinement and improvement of an existing technology and 
the introduction of a new concept that departs in a significant way from past 
practices (e.g. Levinthal & March 1981, Moch & Morse 1977, Freeman 1982, 
Henderson & Clark 1990).  
 In the study on organizational adaptation, the tension appears to be 
between productivity and flexibility or between incremental and radical 
organizational change (Abernathy 1978, Tushman & Romanelli 1985). Within 
organizational evolution theory, there is a continuous tension between variation 
and selection (Nelson & Winter 1982, Hannan & Freeman 1987, Kogut & 
Zander 1992). 
On the one hand, adaptation to existing environmental demands may foster 
structural inertia and reduce firms’ capacity to adapt to future environmental 
changes and new opportunities (Hannan and Freeman, 1984). On the other 
hand, experimenting with new alternatives reduces the speed at which existing 
competencies are improved and refined (March, 1991). A failed explorative 
effort may disrupt successful routines in a firm’s existing domains, without any 
significant success in the new field to compensate for the loss in the existing 
business domains (e.g., Mitchell and Singh, 1993).  
 

Further, exploration and 
exploitation compete for scarce 
organizational resources 
(Christensen and Bower, 
1996; Garcia et al. 2003). 
Thus, by definition, more 
resources devoted to 
exploitation imply fewer 
resources left over for 

exploration, and vice versa. Furthermore, both types of action are iteratively 
self-reinforcing. Because of the broad dispersion in the range of possible 
outcomes, exploration often leads to failure, which in turn promotes the search 
for even newer ideas and thus more exploration, thereby creating a ‘failure trap’ 
(Levinthal and March, 1993: 105). In contrast exploitation often leads to early 
success, which in turn reinforces further exploitation along the same trajectory, 

The processes and routines at our Business 
Development department can’t be compared with 
those at Operations. It is obvious, we talk here 
about two completely different worlds, with 
different performance indicators and different 
mental models. Accentuating interdependencies is 
very difficult. 
 

Managing Director, Garment Rental Company 
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thereby creating a ‘success-trap’ (Levinthal and March, 1993: 106).  
 The social context of organizational learning has also an impact upon the 
relation between exploration and exploitation. Computer simulation models 
show that faster mutual learning between organizational members and an 
organizational code, which is stimulated by high levels of socialization and low 
levels of turnover, increase exploitation and decrease exploration (March, 
1991).  
 Exploration and exploitation are also associated with specific 
organizational structures, systems and processes, which either increasingly 
stimulate exploration or exploitation within the organization (Adler et. Al, 
1999; Benner and Tushman, 2002; Duncan, 1976; Ghemawat and Ricart I 
Costa, 1993; Rivkin and Siggelkow, 2003; Sheremata, 2000). Tensions because 
of incompatible structures, systems and processes are indicated in the empirical 
study of  Benner and Tushman (2003) who argue that routinization triggered 
by process management techniques stimulates local search and inhibits distant 
search. Last but not least, the mindsets and organizational routines 
needed for exploration are radically different from those needed for 
exploitation, making the simultaneous pursuit of both almost impossible.  
 
In sum, exploration and exploitation are fundamentally different logics that 
create tensions. Exploration and exploitation do not only have different 
characteristics in terms of timeline, risk and potential return, but they also call 
for distinct organizational structures, processes, cultures and capabilities, 
resulting in the need for firms to manage the trade-off between the two. 
However, there may be a synergetic effect between the two as well, and hence 
there is a need for firms to manage the balance between the two. This aspect is 
addressed in the next section.  
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Paradigms of Ambidexterity  
 
Insights from related literature 
While many studies have stressed the importance of pursuing exploration and 
exploitation simultaneously to realize a sustainable competitive advantage, 
research has recently shifted focus from whether to how organizations can 
achieve complementarity between exploration and exploitation. 
The three primary contenders are structural ambidexterity (Tushman & 
O’Reilly, 2004; Benner and Tushman, 2003; Burgelman, 1991; Christensen, 
1998; Levinthal, 1997; Weick, 1976;), contextual ambidexterity (Adler et al., 
1999; Ghoshal & Bartlett, 1994; Gibson and Birkinshaw, 2004;) and 
punctuated equilibrium (Burgelman, 2002; Levinthal and March, 1993; 
Siggelkow and Levinthal, 2003; Tushman and Romanelli, 1985). 
 
Introducing Ambidexterity 
 The term ambidexterity has been introduced by Duncan (1976), who 
suggests a dual organizational structure in order to be innovative under 
conditions of change and stability. Many researchers have followed his insights 
and adopted a structural perspective of ambidexterity, which has been referred 
to as structural ambidexterity. Besides the structural view, recent research has 
also found evidence for the contextual form, i.e. contextual ambidexterity. The 
two forms of ambidexterity look identical, but differ in terms of the enablers 
that lead to ambidexterity. Structural ambidexterity is formed by the 
organizational separation of exploration and exploitation, e.g. the allocation of 
scarce resources to exploration and exploitation is embedded in the 
organizational structure. Contextual ambidexterity is formed by a high-
performance organizational context combined with a social context that enables 
and encourages individuals to use their own judgment in dividing their time 
between exploration and exploitation (Gibson & Birkinshaw, 2004).  
 
Structural Ambidexterity 
 The term ambidexterity was coined in the seminal work by Duncan 
(1976) who suggested a dual structure, in which the organic part of the 
organization is responsible for initiating innovation projects whose results will 
subsequently be implemented by the mechanistic part of the organization. 
(Duncan, 1976 : p167).  
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This dual structure enables the optimal configuration of each unit to the 
specific needs of its business environment (Lawrence and Lorsch, 1967 : p 157; 
Gilbert, 2005, p:753). Such a dual structure involves the organizational 
partitioning of explorative and exploitative activities in separate but integrated 
subunits (Markides and Charitou, 2004:p24). 
Hence, partitioning can be achieved by assigning exploitative and explorative 
tasks to separate, highly differentiated organizational subunits that differ in 
terms of strategic intent, organizational structure, organizational capabilities, 
location, reward systems, control systems and leadership style and goals 
(Tushman & O’Reilly, 2004:p80, 2007:p35). 
The need for an appropriate balance between exploration and exploitation has 
been further detailed by Tushman and O’Reilly’s (1996) conceptualization of 
the ambidextrous organization. They used a “juggler” metaphor to describe an 
ambidextrous firm that has the capabilities to both compete in mature markets 
(where cost, efficiency, and incremental innovation are critical) and develop 
new products and services for emerging markets (where experimentation, speed, 
and flexibility are critical). More specifically, they argue that an ambidextrous 
firm that is capable of operating simultaneously to explore and exploit is likely 
to achieve a better performance than firms emphasizing one at the expense of 
the other.  
 
An excellent articulation of structural ambidexterity is provided by Benner and  
Tushman (2003 : p252): 

Ambidextrous organization designs are composed of highly differentiated but 
weakly integrated subunits.  While the exploratory units are small and 
decentralized, with loose cultures and processes, the exploitation units are 
larger and more centralized, with tight cultures and processes. Exploratory 
units succeed by experimenting – by frequently creating small wins and losses 
(Sitkin, 1992). Because process management tends to drive out 
experimentation, it must be prevented from migrating into exploratory units 
and processes. In contrast, exploitation units that succeed by reducing 
variability and maximizing efficiency and control are an ideal location for 
the tight coordination associated with process management efforts. Integration 
of exploration and exploitation takes places at the senior level. 
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Jelinek and Schoonhoven (1993) argued that the challenge of major innovation 
requires a dual structure that fosters both discipline and creativity. In their 
perspective, structural partitioning ensures independence of the distinctive 
processes, structures, and cultures of exploratory units, and prevents them from 
becoming overwhelmed by the forces of an exploitative culture. Conversely, 
exploitative units can simultaneously focus on serving current customers and 
engaging in exploitation without the influence and pressures of exploratory 
initiatives.  
 The previous elaboration is based on the essence of spatial separation of 
exploration and exploitation, i.e., deploying explorative and exploitative 
activities in different places in the organization. This organizational way of 
coping with the exploration-exploitation paradox is based on the trade-off view.  
This spatial separation can be designed by level, function or location (Volberda, 
1998). Separation by level is related to the hierarchy, by function to the 
distinctive functions performed, processes applied or knowledge used, and by 
location to the geographical position or distinct business units.  
 The integration of these loosely coupled subunits is crucial for the 
success of structural ambidexterity and is achieved by a targeted structural 
integration adequately managed by senior management (Tushman and 
O’Reilly, 2007 :p30). To ensure that the organization simultaneously explores 
and exploits, senior management has to make decisions regarding organizational 
forms, cultures and resource allocation processes. Senior management must 
hence  create meaning in the context of making contradictory strategic agendas 
productive (Smith & Tushman, 2005 : p524; Tushman & O’Reilly, 2007 : 
p36). In addition to handling contradictory strategic logics, senior management 
must also balance the interests of both the exploitative units as well as the 
exploratory units (Van Looy et al., 2005: p210).  The role and the commitment 
of the senior management team are crucial for a successful integration of 
exploration and exploitation. In a structurally ambidextrous organization, 
senior management facilitates learning, challenges the status quo, accepts 
failure, and ensures the integration and transfer of knowledge (Tushman and 
O’Reilly, 2007 : p14).  
 In order to realize the integration of loose-coupled subunits in a 
structurally ambidextrous organization, a wide range of integration mechanisms 
have been defined on the basis of previous research studies. A first mechanism 
concerns the installation of an ambidextrous committee, consisting of senior 
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managers of both explorative and exploitative sub-units. In order to integrate 
these sub-units, senior managers provide support by acting deliberately 
inconsistent. In this manner they support contemporarily variance increasing 

and variance decreasing 
behaviors (Tushman et al., 
2004:p32).  Second, 
integration can also be 
facilitated by promoting the 
cultural and value dimensions 
(Govindarajan and Trimble, 
2005:p65) through 
complementing the distinctive 
cultures and values of the 

explorative and exploitative units using a shared layer of corporate norms and 
values (Tushman & O’Reilly (1996:p20). So, it is crucial that senior 
management creates a clear and emotionally engaging organizational vision 
(Sidhu et al., 2004:p924) . 
 Furthermore, senior management may institutionalize conflict-resolving 
processes (Edmondson, 2002) in order to deal with conflicts and trade-offs 
associated with exploration and exploitation.  Finally, integration between 
loosely coupled subunits can be realized by fostering the heterogeneous 
background and perspectives of employees through the periodical switching of 
teams and job rotation programs between the two sub-units (Tushman and 
O’Reilly, 1999). 
 
Contextual Ambidexterity 
 The behavioral view argues that an organizational unit may cope with 
contradictory demands, i.e. exploration and exploitation, at the same place and 
time by combining seemingly contradictory organizational design elements. 
Proponents of this view argue that pursuing exploration and exploitation 
simultaneously can be realized by synthesizing them (Nonaka and Toyama, 
2002; Poole & Van de Ven, 1989:p567) in terms of ‘balancing them in both 
time and space’ (March, 1991:p85).  
 In their study of the Toyota Production System, Adler et al. (1999) 
identified organizational mechanisms such as meta-routines, job enrichment, 
switching and partitioning that stimulate the combination of routine and non-

Our innovation programs are staffed with 
employees from different departments. Cross-
functional teams are formed on a multi-disciplinary 
basis. For instance,. successfully developing, 
producing and commercializing a new product is set 
up as a programme, with the different functional 
areas being jointly responsible as a team. 
 

Marketing Director, FMCG company 
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routine tasks. Goshal and Bartlett (1994) developed a framework in which the 
level of individual initiative, mutual cooperation and collective learning in 
organizations (organizational context) is defined along four dimensions: 
discipline, stretch, support and trust (Goshal and Barltlett, 1994).  
 Based on the findings of Adler et al (1999) and the holistic framework 
proposed by Goshal and Bartlett (1994), Gibson and Birkinshaw (2004) 
developed the concept of contextual ambidexterity. They define contextual 
ambidexterity  as ‘….. the behavioral capacity to simultaneously demonstrate 
alignment and adaptability across an entire business unit’ (Gibson and 
Birkinshaw, 2004:p209). They argue that the interaction of the social and the 
performance management context creates a stimulating high-performance 
organizational context, which leads to contextual ambidexterity.  
 Sheramata (2000) identified two opposing forces, centrifugal and 
centripetal forces, that make it difficult for an organization to become 
ambidextrous. Centrifugal forces are structural elements and processes that 
increase the quantity and quality of ideas, knowledge, and information an 
organization can access (Sheramata, 2000:p390). Centripetal forces are 
structural elements and processes that integrate dispersed ideas, knowledge and 
information in collective action (Sheramata, 2000:p390). According to 
Sheramata (2000:p401-2) centrifugal and centripetal forces must coexist in 
order to balance exploration and exploitation; there is a positive interaction 
effect between the two. Finally, Rivkin and Siggelkow (2003) illustrate how an 
organization may balance search and stability by combining organization design 
elements that push the firm towards broad search with design elements that 
pull the organization towards stability.   
  
Punctuated equilibrium 
 Studies on technological innovation and strategic renewal have argued 
that organizations may deal with tensions between exploration and exploitation 
by separating them through a temporal cycling of long periods of exploitation 
alternated with short bursts of exploration (Burgelman, 2002).  Accordingly 
Levinthal and March (1993 : p98) concluded: “Less prominent in the normative 
literature on strategy and organizations, but prominent in more descriptive accounts 
(Cyert & March, 1992), is the sequential allocation of attention to divergent goals”.  
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 The origin of the temporal view goes back to the concept of punctuated 
equilibrium which is based on the theory of organizational growth and 
evolution (Tushman & Romanelli, 1985:p171). Organizations are subject to 
ecological pressures in which they evolve through periods of convergence 
punctuated by major discontinuities (Tushman & O’Reilly, 1996:p12). The 
first refer to phases characterized by ‘relatively long time spans of incremental 
change and adaptation which elaborate structure, systems, controls and resources 
towards increased co-alignment’ (Tushman & Romanelli, 1985:p173). During 
these phases of equilibrium, organizations that are capable to adapt to the 
environmental conditions will prosper until a major discontinuity occurs which 
forces organizations to reconfigure fundamentally their resources and structure 
in order to adjust to the altered circumstances (Tushman & O’Reilly, 
1996:p13).  
Hence, the rate of competition and the level of uncertainty within the 
technological environment change cyclically. During the periods of incremental 
change, competition and environmental uncertainty is lower than during 
periods of discontinuity. 
   
 In the context of managing exploration and exploitation, the model of 
punctuated equilibrium suggests a temporal cycling of long periods of 
exploitation and short periods of exploration (Gupta et al., 2006 : p698). 
Hence, on the temporal dimension, exploitation and exploration are mutually 
exclusive since they do not coexist in the same point in time.  
 Similarly, Duncan (1976) presents a model for designing organizations 
for initiating and implementing innovations. The first stage of the innovation 
process is facilitated by an organization characterized by a high degree of 
complexity, low formalization and low centralization. On the other hand the 
implementation stage is facilitated by an organizational structure characterized 
by a low degree of complexity, high formalization and high level of 
centralization. Correspondingly, Duncan (1976) proposes that organizations 
should alternate their structure over time to cope with the changing tasks 
according to the stages of the innovation process. 
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The Performance effects of Ambidexterity  
 
Performance effects of exploration and exploitation 
 Business performance is a construct of a multidimensional nature.  
Consequently, organizations measure their performance along multiple criteria 
(profit, efficiency, market share, stability, etc.). In order to capture this 
multidimensionality, many researchers have emphasized multi-perspective 
measures (Auh & Menguc, 2005; Davis & Pett, 2002; Venkatraman & 
Ramanujam, 1986). In line with Walker and Ruekert's (1987) research, we 
consider two important performance dimensions in this study. First, effectiveness 
captures the success of the organization’s products and services in relation to 
those of its competitors.  Effectiveness is commonly assessed by measures such 
as e.g. sales growth compared to the competition and changes in market share. 
Second, efficiency assesses the outcome of an organizations’ programs in relation 
to the resources employed in implementing these programs. Common measures 
of efficiency are e.g. profitability as a percentage of sales and return on 
investment. In general, effectiveness refers to longer-term aspects of 
performance, and efficiency refers to short-term aspects of performance. We 
expect also organizations to differ on these performance dimensions depending 
on their success in managing the interaction between exploration and 
exploitation.   
 
 Exploitation is traditionally associated with the refinement and extension 
of an organization’s existing competences. The central assumption underlying 
business exploitation is that it is possible to secure an enduring stronghold in 
the marketplace by committing sufficient organizational resources to the 
current viability of the firm. Thus, the emphasis is on the optimization of 
operational efficiency, achieved by engaging dominantly in similar activities 
(Porter, 1996). Organizations exhibit positive returns in the short run. This 
experience accumulation enhances strong path dependency. Learning by doing 
and exploitation through replication increase firm efficiency, as measured by 
e.g., firm profitability (Auh and Benguc, 2005; Tushman and O’Reilly, 2007; 
Lubatkin, 1987);  
The outcome of exploration activities, on the contrary, is difficult to assess 
when adopting a short term perspective (March, 1991). The organizational 
returns from exploration are often uncertain, distant and negative.  
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Thus, exploration predominantly relates to an organization’s overall strategic 
position and future performance (Floyd and Lane, 2000 : 155).   
Consequently, we expect exploration to have a positive impact on effectiveness.  
Contrary, organizations may exploit a single objective deploying increasing 
expertise improving firms profitability and efficiency (Auh and Benguc, 2005; 
Tushman and O’Reilly, 2007; Lubatkin, 1987). 
 
Thus, we propose the following: 
 
P1:  Exploration is more positively related to effectiveness performance 
  than to efficiency performance 
 
P2:  Exploitation is more positively related to efficiency performance than to 

effectiveness performance 
 
 
Performance effects of ambidexterity 
 Investing solely in either exploration or exploitation threatens the aspired 
long-term competitiveness of the firm. The contemporary highly dynamic 
market environments require organizations to simultaneously balance 
exploration and exploitation in order to gain a truly sustainable competitive 
advantage.  
March argues in favour of simultaneous exploitation and exploration.  He 
suggests that adaptive systems that engage in exploration to the exclusion of 
exploitation “are likely to find that they suffer the costs of experimentation without 
gaining many of the benefits” (1991: 71). However; systems that engage in 
exploitation to the exclusion of exploration “are likely to find themselves trapped 
in suboptimal stable equilibria” (1991: 71). 
 
Previous research has increasingly argued that successful firms ‘engage in enough 
exploitation to ensure the organization’s current viability and engage in enough 
exploration to ensure future viability’ (Levinthal and March, 1993 : 105). 
 
Empirical studies support a positive relationship between ambidexterity and 
performance. Firms that adequately manage the tension between exploration 
and exploitation by designing (1) the appropriate organizational architectures 
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(Tushman and O’Reilly, 1996), (2) cross-functional sub-systems to overcome 
disruptions (Christensen, 1997) and competency traps (Levitt and March, 
1988),  or (3)  an organizational context where alignment and adaptability are 
simultaneously realized (Gibson and Birkinshaw, 2004), achieve  superior 
business performance -  also compared to firms that pursue solely and 
successfully exploitation or exploration. Accomplishing genuine ambidexterity 
is positively related to  sales growth (He and Wong, 2004; Jansen, 2005; 
Venkatraman et al. 2007).  Furthermore,  Katila and Ahuja (2002) explored the 
effects of search depth and search scope within an organization’s knowledge 
search that contribute to new product launches. Their findings provide 
empirical support for the performance effects of the exploration-exploitation 
interaction.  
 
Based on the previous, we advance the following hypothesis: 
 
P3 :  Organizational ambidexterity has a positive impact on organizational 
  performance; 
   
Conclusion: Ambidexterity as a paradox! 
 Researchers have used ambidexterity as a concept for organizations to 
manage exploitation and exploration simultaneously, i.e. maintaining a high 
degree of balance between exploitation and exploration. Ambidexterity has also 
been used to analyze numerous organizational phenomena. As we have shown, 
its importance has been noted across multiple schools of thought.   
Despite the growing theoretical support for the need to balance exploration 
versus exploitation in the management literature, the empirical evidence has 
been scant, largely anecdotal and inconclusive. Furthermore, research studies 
lack integration and synthesis, coining isolated concepts such as e.g.  ‘dual 
structures’ (Benner and Tushman, 2003), ‘temporal cycling’ (Tushman and 
Romanelli, 1985), ‘behavioral integration’ (Gibson and Birkinshaw, 2004) or 
‘top management behavioral integration’ (Lubatkin et al., 2006). This thwarts 
the comparison, aggregation and replication of research findings.  
Reviewing the extant literature, we conclude that these studies exhibit variation 
in definitions and measures of the core concepts. Examining these variations, 
we distinguish ambidexterity processes or components (e.g. exploration and 
exploitation), ambidexterity outcomes or outputs (firm performance, 
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competitive advantage, adaption) and antecedents (dual structures, temporal 
cycling, organizational context and top management team characteristics).  
 
 One can, however, also frame the different concepts in an integrative 
perspective by defining the balancing of exploration and exploitation as a paradox.  
The real challenge of managing ambidexterity results from these two 
paradoxical frames (exploration versus exploitation). 
Managing this paradox can be seen as a developmental transformation, 
reflecting the kind of organizational change resulting from the interaction of 
opposites (Markova, 1987).  Developmental transformation combines a process 
in which a desirable future state is expected to result from the change process, 
and a dialectical process in the sense that such a trajectory reflects ongoing 
interactions between opposing tendencies that will result into a new synthesis 
(Van de Ven & Poole, 1995). In order to ensure developmental change, a 
juxtaposition of two dialectical processes is required. One that emphasizes 
stability and order through negative feedback mechanisms and another that 
emphasizes radical change and chaos through positive feedback (Buckley, 1968; 
Maruyma, 1963; Prigogine & Stengers, 1984).   
 We miss, at present, a clear articulation of those capabilities that govern 
the successful interaction of exploration and exploitation activities over time. 
This process of continuously managing tensions in the interaction between 
exploration and exploitation shows similarities to the management of paradoxes 
(Weick, 1982; Lewis, 2000; Poole & Van de Ven, 1989; Volberda, 1996; 
1998;). Poole and Van de Ven (1989) and Volberda (1998) have argued that 
organizations that are confronted with the issues of balancing exploration and 
exploitation can choose between four different approaches: 
 
1. Accept the paradox of exploration and exploitation and learn to live with it;  
2. Structuring the paradox of exploration and exploitation by clarifying levels of 

reference and connections among them,   
3. Prioritize the paradox of exploration and exploitation by taking into account 

the role of time and separate exploration and exploitation over time,  
4. Solve the paradox of exploration and exploitation by introducing new 

ambidexterity concepts or a new perspective. 
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 By accepting the tensions between exploration and exploitation, 
organizations decide on a compromise (Murnighan and Conlon, 1991; Vieira 
da Cumba, Clegg and Pina e Cunha, 2000). They may also  decide to 
outsource one of them, based on the belief that two contradicting learning 
modes cannot be combined in a singular unit  (Baden-Fuller and Volberda, 
1997). Resolving the paradox through structuring or prioritizing, implies three 
ways of handling ambidexterity. First, resolving can be accomplished by means 
of organizational partitioning differentiated by hierarchical level in order to 
cope with different paces of change, time-frames or information-needs (Floyd 
and Lane, 2000; Volberda et al. 2001).  Second, organizational partitioning 
may also be based on discipline or location. In this approach,  explorative and 
exploitative activities are organized in different organizational units (Benner & 
Tushmann, 2003; Tushmann and O’Reilly, 1996). This way of handling the 
paradox shows similarities with the structural ambidexterity framework. Third, 
an organization may periodically change the focus of innovation (Duncan, 
1976; Shepard, 1967; Tushman and Anderson, 1996; Wilson, 1966;). This is 
associated with the concept of punctuated equilibrium.  
Solving the paradox is associated with terms such as combining, configuring and 
synthesizing exploration and exploitation, independent of hierarchical level, 
function or domain. 
 
Thus, we advance the following hypotheses: 
 
P4 :  Organizations that employ a coping strategy consisting of accepting the 

paradox have a lower performance than organizations that employ a coping 
strategy of structuring or prioritizing the paradox.  

  
P5  :  Organizations that employ a coping strategy consisting of solving the paradox 

will realize a higher performance than organizations that employ a coping 
strategy that consists of accepting or structuring/prioritizing the paradox.   

 
The moderating role of environmental dynamism 
 The contribution of exploration an exploitation activities to 
organizational performance depends on the turbulence in the organization’s 
environment. We focus on technological and market turbulence, defined as the 
rate of change associated with new product technologies and the composition of 

SFIRTSIS_PROEF (all).ps Back - 24     T1 -    Black CyanMagentaYellow



MANAGING PARADOXES 

37 
 

customers, customer preferences, and competitor strategies (Jaworski and Kobli 
1993). 
 Thus, environmental dynamism involves the pace and predictability  of 
changes in the organization’s context (e.g., technology, customers, competitors, 
government regulations, etc.).  
In lowly dynamic environments, the perceived uncertainty is limited. Changes 
in technologies, and customer or competitor behaviors are reasonably 
predictable and proceed along linear paths (Eisenhardt and Martin, 2000 :  
1110). Organizations can operate using their existing routines to fully capitalize 
on the predictability of the effects of their own behaviors.  
On the contrary, in highly dynamic environments, organizations perceive high 
levels of uncertainty based on frequent shifts in technology, customer tastes and 
needs, and  competitive position (Zahra et al., 1997 : 28). Thus, under 
conditions of intensifying dynamism, predictability and certainty diminish. 
Organizations face the risk of a swift obsolescence of the current knowledge, 
competences, markets, products and services (Jansen et al., 2005 : 353),  and 
are forced to engage in entrepreneurial and proactive exploration.. 
As Zahra (1993, p324) stated :  
 
“When rivalry is fierce, companies must innovate in both products and processes, 
explore new markets, find novel ways to compete, and examine how they will 
differentiate themselves from competitors”.  
 
Organizations that are successful in generating results from exploration 
activities can capitalize on the ongoing shifts by serving emerging customer 
groups or markets (Zahra, 1996 : p 2006ff). 
Organizations whose primary focus concerns business exploitation, fail to 
anticipate since they become better at performing routines that often offer 
increasingly lower  value to markets and customers.  The moderating impact of 
environmental dynamism exists because the ideosyncratic learning processes, 
focused on business exploitation, involve lags in adjustment to changes in the 
environment. Because of its reliance on refinement, implementation, and 
routine, exploitation tends to take place in environments that are well 
understood and in which management believes it can control situations 
(Duncan 1974). In contrast, in turbulent environments, firms face a diversity of 
situations and invest in flexibility (Harrigan 1984). There must be a fit between 
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the pace of business exploration and the rate of change in the environment for 
the development of a sustainable competitive advantage. Thus, in general, 
environmental dynamism appears to decrease the value of exploitation and 
increase the value of search, flexibility, and experimentation (Levinthal and 
March 1993). 
 
So the following hypotheses can be advanced: 
 
P6a :  Environmental dynamism positively moderates the relation 
  between organizational exploration and organizational performance; 
 
P6b : Environmental dynamism negatively moderates the relation between 
  organizational exploitation and organizational performance; 
 
 However, a sole focus on exploration is not the preferred option under 
conditions of higher   environmental dynamism. In the short-term, 
organizations will also need to engage in exploitative activities to react 
adequately to competitive behavior.   
Auh and Benguc (2005 : p 1654) state :  
“A critical point is that the consequences of exploration are distant and uncertain. 
At least in the short-term, organizations will also need to engage in exploitative 
learning to respond to and counter competitive behavior. Without this balance, 
firms run the risk of losing their current position through diverting their resources to 
exploratory learning, the benefits of which might or might not materialize. 
Therefore exploration needs to be complemented with exploitation” 
 
Thus, we expect that : 
 
P6c :  Environmental dynamism positively moderates the relationship between 
  organizational ambidexterity and organizational performance.  
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Figure 2.2 : Research Model on the Performance Effects of Exploration, Exploitation and 

Ambidexterity 
 
Organizational Ambidexterity 
 Thus structural (structuring and prioritizing) and contextual 
ambidexterity are two complementary ways of managing the interaction 
between exploration and exploitation. Based on the recent focus on paradoxical 
management, as opposed to an ‘either/or’ focus (Lewis, 2000), structural 
ambidexterity without an adequate organizational context, i.e. the systems, 
processes, and beliefs that shape individual-level behaviors in an organization, 
cannot flourish. According to Crossan et al (1995) exploitative and explorative 
learning takes place at the individual level, the group level, and organizational 
level. Crossan et al (1999) argue that organizational learning through all the 
levels is linked by social and psychological processes: intuiting (at individual 
level), interpreting (at individual level and between individual and group level), 
integrating (at group level). Thus, structural ambidexterity cannot flourish 
without an organizational context encouraging individuals and groups to make 
their own choices as to how they divide their time between alignment and 
adaptability (Gibson & Birkinshaw, 2004). Thus, in order to solve the paradox, 
contextual as well as structural ambidexterity are required.  
 
Although consensus exists on the need for a balance of exploitation and 
exploration, there is considerably less clarity on how this balance can be 
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achieved (Gupta et al., 2006 : p697). Organizational ambidexterity remains an 
under-theorized and under-conceptualized phenomenon. 
 
 

A new valuable path: Exploration and exploitation as 
dynamic capabilities 

 
To examine how organizations manage this trade-off between  exploration and 
exploitation and how they cope with the related tensions, this PhD follows 
recent relevant studies and refers to exploitation and exploration as two distinct 
dynamic capabilities. 
March defines exploration as ‘experimentation with new alternatives having  
returns that are uncertain, distant and often negative’ and exploitation as ‘the 
refinement and extension of existing competences, technologies and processes with 
positive, proximate and predictable returns’. Building on the definitions of 
Levinthal and March (1993, p.105) who define exploration as ‘the pursuit of 
knowledge, of things that might to be known’, and exploitation as ‘the use and 
development of things already known’ we define exploration capabilities as the 
organizations ability to adopt new processes, products and services that are 
unique from the existent ones, and exploitation capabilities as the organizations 
ability to improve continuously its existing resources and processes.  
Accordingly, Katila and Ahuja (2002) argue that the exploitation of existing 
capabilities is often needed to explore new capabilities, and the exploration of 
new capabilities also enhances a firm’s existing knowledge base. 
 
 These conceptualizations emphasize the dynamic and distinctive aspects 
of exploration and exploitation. Given the role of dynamic capabilities to 
transform existing resources into new competences that better match the 
environment (Eisenhardt and Martin, 2000), both exploration and exploitation 
capabilities are considered as first order dynamic capabilities. Thus, an 
organization’s dynamic capabilities depend on simultaneously exploiting 
current technologies and resources to secure efficiency and creating variation 
through exploratory innovation (March, 1991; Teece, Pisano and Shuen, 
1997).  Likewise, Ancona et al.(2001, p. 658) argue that dynamic capabilities 
“are rooted in streams of innovation—in simultaneously exploiting and exploring.”  
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Although exploitation and exploration capabilities evolve from differing 
mandates, studies suggest that firms must engage in the implementation and 
further development of both capabilities for long term-success (March, 1991; 
Garcia, Calantone, and Levine, 2003; Lee, Lee and Lee, 2003). 
 
 While theoretically predicting a positive interaction effect between 
exploration and exploitation by organizations with an ambidextrous 
organizational design, Tushman and O’Reilly (1996) did not provide further 
empirical support beyond citing several case studies. They suggested that, in 
practice, few firms may succeed at managing ambidexterity, because exploration 
and exploitation are fundamentally different logics that require very different 
strategies and structures, and the resulting tensions between the two are difficult 
to reconcile. Implicit in their argument is that, unless these tensions are well 
managed, firms that try to pursue both exploration and exploitation may 
actually end up worse off, i.e., the interaction effect between exploration and 
exploitation may turn out to be negative rather than positive. 
 Thus, research on organizational ambidexterity has primarily focused on 
the contextual and/or structural aspects of balancing two contradicting learning 
mechanisms (exploration and exploitation). Empirical results indicate that 
organizations adopt structures or develop an organizational context to enable 
exploration and exploitation simultaneously (Tushman and O’Reilly, 1996; 
Gibson and Birkinshaw, 2004; Benner and Tushman, 2002; March, 1991). 
However, no insights, till now, have been gained into how the interaction 
between exploration and exploitation can be managed and what the impact is 
on organizational performance. By drawing on the research of dynamic 
capabilities in the next chapter, we extend our understanding of organizational 
ambidexterity by conceptually and empirically investigating the organizational 
processes associated with managing the actual ‘interaction’ between exploration 
and exploitation. 
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3. Ambidexterity as a high order 
dynamic capability  

 
Introduction 
 
In chapter 2, we discussed the concepts of exploration and exploitation, and 
examined the relationships and tensions between these two capabilities. In 
addition, we reviewed how organizations, in their pursuit of higher 
organizational performance, manage these contradicting learning mechanisms 
simultaneously.  We proposed that managing the tensions between these 
learning mechanisms shows similarities with the management of paradoxes. It 
was also concluded that the extant research on organizational ambidexterity 
primarily focuses on contextual and structural dimensions. However, the way 
organizations manage the actual interaction between exploration and 
exploitation remains undertheorized and underconceptualized.   
 
 Studies adhering a dynamic capabilities approach (Teece et. al., 1997) 
stress the relevancy of the organizational capabilities organizations use to pursue 
exploration and exploitation. The key ingredients in the dynamic capabilities 
literature are the organizations’ abilities to deploy their current resources, to 
create new resources and to devise new ways of using current or new resources 
(Elfring and Volberda, 2001, p 257).  
Building on the dynamic capabilities school of thought, managing 
organizational ambidexterity will be defined as a continuous process of resource 
(re)configuration (Eisenhardt and Martin, 2000).  
Different constructs, semantically very similar to the construct of 
‘organizational capability’, have been proposed in the literature: ‘dynamic 
capabilities’ (Teece et al., 1997; Eisenhardt and Martin, 2000; Winter, 2003), 
‘combinative capabilities’ (Kogut and Zander, 1992; Van den Bosch et al., 
1999; Koruna, 2004), ‘balancing routines’ (Zollo and Winter, 2002; Güttel 
and Konlechner, 2009).  
One of the major goals of this study is to achieve a better understanding of the 
organizational mechanisms that are associated with the different types of 
dynamic capabilities in managing ambidexterity. We need to broaden our 
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understanding about the mechanisms that are important in enhancing the 
process of resource reconfiguration. It will be shown that these mechanisms are 
intended to overcome the perceived organizational barriers in terms of (1) 
structural barriers, (2) cognitive barriers and (2) knowledge barriers.   
 Furthermore, organizations learn to manage this interaction over time, 
through the accumulation of experience.  Such learning results in path 
dependent trajectories (March, 1991; Teece et al., 1997), hence leading to 
idiosyncratic learning behavior (Levinthal and March, 1993). Thus, the 
proposed performance effects of exploratory and exploitative action are 
contingent upon the strategic orientation of a firm (Miles and Snow, 1978; 
Hambrick, 2003; Zahra and Pearce, 1990; Snow and Hrebiniak, 1980). The 
final section of this chapter explores the moderating role of strategic orientation 
on the effects of ambidexterity on organizational performance (Slater and 
Narver, 1993; Conant, Mokwa and Veradarajan, 1990; Snow and Hrebiniak, 
1980). 
 
In the following paragraphs we will explore the relationships between perceived 
barriers, the different organizational mechanisms associated with dynamic 
capabilities and their impact on ambidexterity. 
 
 
Perspectives on Dynamic Capabilities 
 
The Dynamic Capabilities concept 
Strategy research has debated and empirically investigated the extent to which 
superior performance is explained by organizational and business unit factors or 
industry characteristics (Powell 2001; Brush et al. 1999; McGahan and Porter 
1997; Rumelt 1991). The way organizations create sustainable competitive 
advantage is a fundamental tenet within strategic management research 
(Rumelt, Schendel and Teece, 1994; Zott, 2003).  
 
 During the 80’s, the dominant perspective was based on the structure-
conduct-performance paradigm (SCP paradigm) of industrial organization 
(Mason, 1949; Bain, 1959).  
A substantial amount of empirical research has been undertaken in the area of 
profits, market structure and firm-level effects (Schmalensee, 1989;  McGahan 
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and Porter, 2002). Empirical evidence suggests that SCP and firm effect models 
are plausible. This implies that industry effects, such as concentration and entry 
barriers, and firm effects, such as productivity differences or strategic 
management, are empirically important. Thus, industry-specific effects are 
found to be the dominant factor on firm profitability. 
 
 The most important exponent of this approach is the competitive forces 
framework developed by Porter (1980). In the SCP paradigm, rents flow from 
privileged product market positions, based on strategic interaction, entry 
deterrence and product market imperfections (Shapiro, 1989). 
Accordingly, in their study, whether firms' performance is driven primarily by 
industry or firm factors, Hawawini, Subramania and Verdin (2003 : p1) found 
that only for a few dominant value creators (leaders) and destroyers (losers) 
firm-specific assets did matter significantly more than industry factors. For most 
other firms, i.e., for those that were not clear leaders or losers in their industry, 
however, the industry effect turned out to be more important for performance 
than firm-specific factors. 
  Thus, in order to protect their positional advantage, firms erect entry 
barriers (Porter, 1980), mobility barriers (Caves and Porter, 1977) and other 
isolating mechanisms (Lippmann and Rumelt, 1982) by investing and 
committing heavily to relatively stable resources (Ghemawat, 1991). 
Such actions may protect the current competitive advantage on the short term, 
but could impede strategic reorientation (Grimm and Smith, 1997) if markets 
become more volatile (Rindova and Kotha, 2001).  
 Despite years of research the SCP paradigm has given a static and one 
dimensional explanation for the differences in firms’ performance, based 
primarily on stability and uncertainty avoidance (Rindova and Kotha, 2001).   
 
Dynamic capabilities as competences 
 Another stream of research on strategic management has increasingly 
been focusing on organizational resources to explain the differences in 
performance among market players (Ireland et al. 2003; Hitt et al. 2001; King 
and Zeithaml 2001; Grant 1996a). 
The RBV view of the firm assumes that firms are heterogeneous in their 
resource and capability endowments. The development of these resource and 
capability endowments are extremely complex and often time-bound. Altering 
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their configuration in the short run will be quite difficult. (Galunic & 
Eisenhardt, 2001). 
The resource based view (RBV) of the firm postulates that competitive advantage 
can be realized through capturing entrepreneurial rents, resulting from 
fundamental firm-level efficiency or effectiveness advantages.  
This view emphasizes that firm specific capabilities and assets, in combination 
with isolating mechanisms, are the fundamental determinants of firm 
performance (Wernerfelt, 1984; Barney, 1991; Grant, 1991; Mahoney and 
Pandian, 1992). 
However, in strategic management we see a transition from which (and why) 
resources may be more valuable to an exploration how these resources may be 
generated.  
 A relevant extension of the RBV was developed by Teece and his 
colleagues (1997) who tried to explain how resource and competence 
configurations can be developed and protected (Teece et al., 1997).  
Penrose (1959 : 25) stated it as follows : 
 
“The services yielded by resources are a function of the way in which they are used - 
exactly the same resources when used for different purposes or in different ways and 
in combination with different types or amounts of other resources provides a 
different service or set of services”. 
 
 The value of an organization’s resources and competences must be seen 
in the context of a specific market (Priem and Butler 2001; Hunt and Morgan 
1995). Thus, the (re)configuration of an organization’s portfolio of resources 
and capabilities assumes a pivotal role in the adaptation process of a company 
(Ireland et al. 2003).  
Different studies have emphasized the properties of resources and the 
distinction has been made between tangible  resources (e.g. machinery, people, 
financial resources and physical resources) and intangible resources (Itami, 
1991; Hall, 1992; Villalonga, 2004) such as knowledge-based resources (Kogut 
and Zander, 1992; Nonaka and Takeuchi, 1995; Conner and Prahalad, 1996; 
Teece, Pisano and Shuen, 1997).  
Thus, the dynamic capabilities school offers an integrative perspective in the 
understanding of the sources of competitive advantage by combining the RBV 
of the firm with the SCP paradigm by proposing the reconfiguration of existing 
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resources to new functional competences that better match the current and 
future market conditions (Eisenhardt and Martin, 2000: 1105). Aspects of this 
integrative perspective can be found in Leonard-Barton (1992), Teece and 
Pisano (1994), Iansiti and Clark (1994), Tripsas (1997), Helfat (1997), 
Eisenhardt and Martin (2000); Zollo and Winter (2002), Zott (2003), Helfat 
and Peteraf (2003) and Sanchez (2004). Table 3.1 summarizes the distinctions 
between these schools.  
 
Table 3.1. Distinctions between SCP, RBV and Dynamic capabilities 
  

   SCP RBV Dynamic Capabilities 
Unit of Analysis 

 

Industries, Firms, 

Products 

 

Resources 

 

Processes, positions, paths 

 

Focal Concern 

 

Structural conditions & 

competitor positioning 

 

Asset fungibility 

 

Asset accumulation, replicability 

& imitability 

 

Strategic Logic 

 

Leverage 

 

Leverage 

 

Opportunity 

 

Strategic 

Processes 

 

Entry and Mobility 

Barriers 

 

Resource 

selection 

 

Resource reconfiguration 

Resource deployment 

 

Definition of 

Resources 

 

Not Applicable Strength or 

weakness 

 

Firm-specific assets 

 

Nature of Rents 

 

Chamberlinean 

 

Ricardian 

 

Schumpeterian 

 

Role of Industry 

Structure 

 

Exogenous 

 

Endogenous 

 

Endogenous 

 

Short-Run 

Capacity for 

Strategic 

Orientation 

 

High 

 

Low 

 

Low in moderately changing 

markets 

High in fast changing markets 

 

Competitive 

Advantage 

 

Long-term Long-term Long-term in moderately 

changing markets, and short-

term in fast changing markets 

 

(Note:  Adapted from Teece et al. 1997 and Eisenhardt and Martin 2000) 
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 Complementing the resource-based view and the dynamic-capabilities 
view, the knowledge-based view (KBV) of the organization has recently been 
proposed. In this view, knowledge-based resources are related to the way 
(tangible) resources are manipulated and transformed such that they add value 
to the firm (Teece et al., 1997: 509). From this perspective, knowledge-based 
resources are the organizing principles, skills, and processes that direct 
organization attention and action (Kogut and Zander, 1992: 386). The three 
distinctive views are presented in table 3.2. We can conclude that they are 
neither contradictory nor mutually exclusive (Tuominenet et al., 2003). These 
views can best be conceptualized as a theoretical continuum in which DCV and 
KBV are extensions of RBV (Mahoney and Pandian, 1992; Grant, 1996b; 
Barney, 2001; Priem and Butler, 2001). From a strategic perspective, these 
views suggest that competitive advantage is a function of the assets the firm 
develops or acquires in order to implement its strategy. 
 
The visible outcome of dynamic capabilities is the transformation of existing 
resources into new functional competencies that better match the environment 
(Eisenhardt and Martin, 2000: 1105). Since innovation enhances the 
competitiveness of organizations in dynamic environments, they must possess 
the capabilities to innovate (Nelson and Winter, 1982; Zollo and Winter, 
1999:339; Teece et al, 1997:509). This view of dynamic capabilities has its 
origin in Schumpeterian competition (Schumpeter, 1934). Accordingly, an 
organization’s competitive advantage is based on the creative destruction of 
existing resources and the reconfiguration of new, rent-generating functional 
competencies.  
 Admittedly, the emerging literature on dynamic capabilities draws 
heavily on the resource-based view of the firm. The resource based view focuses 
on the selection and accumulation of synergetic resource combinations (Barney, 
1991 : 771). The dynamic capabilities view emphasizes the reconfiguration of 
existing resources into new functional competencies (Eisenhardt and Martin, 
2000 : 1105; Teece et al., 1997 : 509).  In the following two paragraphs we 
deepen our insight by referring to capabilities as processes and as balancing 
routines. 
 
 
 

SFIRTSIS_PROEF (all).ps Back - 30     T1 -    Black CyanMagentaYellow



MANAGING PARADOXES 

49 
 

Table 3.2. Three approaches to capabilities 
 

View Definition Studies 

Resource Based View • The firm is a bundle of heterogeneous 

resources that are partly immobile  

• Sustainable competitive advantage is derived 

from the possession and utilization of 

valuable, rare, inimitable, non-substitutable 

resources 

• In the long run, a firm continues to exist if it 

is more effective than its rivals at picking 

resources with heterogeneous productivity 

(creating Ricardian rents) 

 

 

Rumelt 1984; 

Wernerfelt 1984; 

Conner 1991; 

Barney1991;  

Grant 1991; 

Peteraf 1993 

Dynamic Capabilities 

View 

• The firm is a repository of knowledge the 

accumulation of which proceeds in an 

incremental and path-dependent way 

• The firm’s capability base is the evolutionary 

outcome of its experiences and acts both as 

a source of competitive advantage and as a 

constraint  

• In the long run, a firm continues to exist if it 

leverages and develops capabilities sooner, 

more inventively or more fortuitously than 

the competition (creating Schumpeterian 

rents) 

 

 

Nelson and 

Winter1982; Dierickx 

andCool 1989; 

Prahalad and Hamel 

1990; 

Leonard-Barton 1992; 

Amit and 

Schoemaker1993;  

Grant 1996a; 

Teece et al. 1997; 

Eisenhardt and Martin, 

2000; 

Knowledge Based 

View 

• The firm is a knowledge-creating function 

that integrates the knowledge resident in 

individuals into goods and services 

• Knowledge is the principal productive 

resource of the firm 

• Competitive advantage conferred by an 

organizational capability depends upon the 

efficiency of knowledge integration 

• In the long run, a firm can exist only if its 

knowledge conversion rate is higher than 

that of the market 

Nonaka 1994;  

von Krogh et al. 1994; 

Grant 1996b; 

Spender1996;  

Nonaka 2002; 

Nonaka and 

Toyama2003 

(Note:  Adapted from Korhonen and Niemelä, 2005 : 13) 
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Dynamic capabilities as enablers of reconfiguration 
Definition  
 The original definition of dynamic capabilities referred to the firm’s 
ability to “integrate, build and reconfigure internal and external competencies to 
address rapidly changing environments” (Teece et al. 1997: 516). This definition 
implies that managerial and organizational processes are derived from 
organizational competencies or “patterns of current practice and learning” (Teece, 
Pisano and Shuen, 1997: 518), that assemble firm-specific assets in integrated 
clusters (Teece, Pisano and Shuen, 1997 : 516). Thus, organizational 
capabilities are embedded in the distinct skills, processes, procedures, 
organizational structures, decision rules and disciplines (Teece, Pisano and 
Shuen, 1997 : 516).   
 Subsequent studies expanded and refined this construct by defining 
dynamic capabilities as “the firm’s processes that use resources to match and even 
create market change” (Eisenhardt and Martin, 2000 : 1107). By changing the 
organization’s resource base, dynamic capabilities can open new strategic 
alternatives, i.e. ‘paths’, for the organization (Helfat, 1997). Eisenhardt and 
Martin (2000) defined dynamic capabilities as “organizational and strategic 
routines by which firms achieve new resource configurations as market emerge, 
collide, split, evolve and die” (Eisenhardt and Martin, 2000 : 1107). In this 
definition, dynamic capabilities involve organizational processes including the 
creation of market change (endogenous), as well as the response to such change 
(exogenous). Thus, dynamic capabilities include the capabilities for the 
identification of the need or opportunity for change, the formulation of a 
response, and the implementation of a deliberate course of action (Sfirtsis and 
Moenaert, 2010).  
 
Enabling reconfiguration 

Central to the definition of organizational ambidexterity as high order 
dynamic capability is the concept of resource reconfiguration. Many researchers 
have proposed that resource recombination or reconfiguration is an important 
source for innovation (Gilfillan, 1935; Usher, 1954; Schumpeter, 1934; 
Koestler, 1964; Prhalad and Hamel, 1990). In a Schumpeterian way, 
innovation can be defined as the reconceptualization of an existing system in 
order to use the resources from which it is built in novel and potentially rent-
generating ways (Henderson & Clark, 1990; Kogut and Zander, 1992; Grant, 
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1996). Penrose (1959) pointed out that a firm’s ability to reconfigure the 
resources inside its boundaries represents a major competitive advantage. 
Galunic and Rodan (1998) revealed insight in the process of resource 
reconfiguration within firms and partially explained why firms face difficulties 
in achieving systematic reconfiguration of resources.  
 
The previous elaboration, is consistent with Teece’s taxonomy of (1) sensing 
and shaping opportunities and threats, (2) seizing opportunities and 
maintaining competitiveness through enhancing, combining, protecting, and 
(3) reconfiguring the organization’s intangible and tangible assets. (Teece, 2006; 
Teece, 2007).  
 In order to sense opportunities and threats, organizations must constantly 
scan, search and explore across technologies and markets, both local and distant 
(March and Simon, 1958; Nelson and Winter, 1982). From an organizational 
perspective, sensing not only involves a set of routines and resources related to 
R&D and the testing and retesting of customer needs and technological 
possibilities. It also involves the understanding of latent demands, the structural 
evolution of industries and markets, supplier trends and competitive responses 
(Teece, 2009 : 207).  Research has underscored that this type of sensing is 
difficult for industry incumbents. Senior management tends to overweigh 
current threats and fails to adjust the mindset towards the exploration of new 
opportunities (Tripsas and Gavetti, 2000).  
 In the same manner, Teece (1996 : 23) states “the skills that result in the 
identification and/or development of an opportunity are not the same as those 
required to profit from or exploit the opportunity”.  
These ‘predictable surprises’ are rooted in senior managers’ cognitions and 
processes that systematically discount future threats (Bazerman and Watkins, 
2004). Such cognitive inflexibility fosters risky path dependencies, locking 
firms into existing market and technological trajectories (March et al., 1997; 
Burgelman, 2002; Staw et al., 1981). Therefore, organizations must implement 
processes aimed at searching for external innovations that may represent new 
possibilities. Concurrently, it also involves combining complementary 
innovations that create customer-centric solutions in a more systematic nature 
(Teece, 2000).  
 Seizing is about translating the sensed opportunities into new products, 
processes or services and markets through multiple, and sometimes competing, 
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paths of investment in development and commercialization activities. Seizing is 
about strategic insight and strategic execution (Harreld, et al. 2007). However, 
the competences that result in the exploration and development of an 
opportunity differ from the competences required to profit from the 
exploitation of an opportunity. Addressing opportunities relates closely to the 
processes of maintaining and improving technological competences and 
complementary assets. Subsequently, when the sensed opportunity is mature, 
organizations should invest heavily in those technologies and designs with the 
highest potential to achieve marketplace acceptance (Teece, 2000 : p18; 
Abernathy and Utterback, 1978; Teece, 1986a). This requires a consensus 
among senior management on the strategic intent of the organization, the 
adoption of capital budgeting techniques supporting investments that result in 
positive projected cash-flow, and the adequate implementation of decision rules 
and resource allocation processes. In organizational terms, O’Reilly and 
Tushman (2007: 15) state:  
“ This requires leaders who can craft a vision and a strategy, ensure the proper 
organizational alignments (wether it is for exploitation or exploration), assemble 
complementary assets, and decide on resource allocation and timing. This involves 
developing a consensus among the senior team about the strategic intent, avoiding 
the decision traps that path dependencies and mindsets bring and aligning the 
business model ant strategy. Without these capabilities, firms may sense opportunities 
and threats, but be unable to act on them in a timely manner (Bazerman and 
Watkins, 2004)”.  
 
Managers need to make unbiased judgments under uncertainty about the future 
demand and competitive reactions related to multiple growth trajectories, as 
well as the returns from interrelated investments in intangible assets (Teece, 
2009 : 23). Thus, realizing unbiased judgments, requires a sophisticated process 
of interdisciplinary building of consensus and transparency of the decisions and 
coordination of the subsequent deployment of resources and people (e.g., who 
participates, what is the expected role and contribution).  
 Reconfiguration is the ability to recombine and reconfigure assets and 
organizational structures as markets and technologies change (Teece, 2006 : 
38). As pointed out in chapter 2, success leads to the accumulation of firm-
specific resources, and the introduction of additional internal rules and 
procedures in order to manage the rising complexity associated with this 
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organizational growth. This accumulation of rules and procedures produces an 
organization that evolves in a path-dependent way.  From an ecological point of 
view, the reconfiguration of resources and capabilities is crucial to maintain 
ecologically fitness and escape, if needed, unfavorable path dependencies. This 
evolution triggers constant struggles to build, maintain and adjust the 
configuration of product and service offerings, associated processes, routines, 
systems and structures in order to match the external environment. Slowly 
paced environmental change allows organizations to adopt incremental 
reconfiguration processes. The organization can gradually and often 
sequentially realign its structures, processes, people, procedures and resources 
(e.g. Eisenhardt and Brown, 1997; Rindova and Kotha, 2001; Duncan, 1976; 
Zollo and Winter, 2002).  However, whenever the pace of environmental 
change is rapid, the reconfiguration of resources is more likely to unfold in a 
parallel manner (e.g. Tushman and Anderson, 1986; Markides and Charitou, 
2004; Govindarajan and Trimble, 2005).   
 
 Decomposing sensing, seizing and reconifiguration and including the 
extensive integrative literature on dynamic capabilities, we may conclude that 
successful reconfiguration is the primary objective of dynamic capabilities 
(Teece et al., 1997). Sensing and seizing can be viewed as enablers to this 
process of reconfiguration. This is consistent with the view that dynamic 
capabilities are the tools that facilitate reconfiguration (Galunic and Eisenhardt, 
2001: 1229). Dynamic capabilities are complex configurations of simpler 
processes and related routines (Brouwn and Eisenhardt, 1997).  
Based on different research streams these enabling processes could be 
categorized and further elaborated as follows.  
 
Environmental sensing 
The primary goal of environmental sensing is the identification of market needs 
and new opportunities  better than the competition (Zahra and George, 2002: 
185). It entails the effectiveness to generate, disseminate, and respond to market 
intelligence on customer needs (Kohli and Jaworski, 1990 : 1; Jaworski and 
Kohli, 1993 : 53). By generating market intelligence (Slater and Narer, 1995: 
63), an organization is capable of sensing market trends and discovering new 
market opportunities (Galunic and Rodan, 1995). The gained insights must be 
analyzed, interpreted and shared (Kogut and Zander, 1996). Finally, in order to 
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capitalize on the developed insights, plans are initiated and executed (D’Aveni, 
1994). 
 
Based on Selznick’s (1957) conception of ‘institution’, Emery and Trist 
suggested the institutionalization of emergent patterns as the adaptive response 
to turbulent environments. Organizations become institutions through the 
embodiment of organizational values that relate to the wider society. So, only 
after valued objectives and desirable future directions are designed 
collaboratively can strategies and tactics become meaningful. Emery and Trist  
(1973) identified the desirable cultural values, organizational philosophies, and 
ecological strategies that should guide such planning (Perlmutter & Trist, 
1986). 
 
Learning 
This competence is associated with the ability to learn and enhance operational 
competences, i.e., by means of acquiring, assimilating, transforming and 
exploiting current knowledge resources to generate new knowledge (Cohen & 
Levinthal, 1990; Zahra and George, 2002). The articulation and codification of 
knowledge, refers to the assimilation process. Transforming knowledge refers to 
the enhancement of variation (Zott, 2003) through experimentation (Pisano, 
1994) and new ways of problem-solving (Kim, 1998). Subsequently, new ways 
of thinking are generated (Henderson and Cockburn, 1994). By exploiting the 
transformed knowledge, new initiatives can be pursued (Van den Bosch et al., 
1999) and new solutions identified (Zott, 2003). 
 
Coordinating 
Coordinating is defined as the ability to manage dependencies among resources 
and tasks to create new ways of performing a set of activities (Teece et al., 
1997). Allocating resources refers to the distribution and assignment of 
knowledge and resources (Burgelman,  1994). Assigning tasks entails the 
appointment of the right person to the right unit (Eisenhardt and Brown, 
1999). Additionally, the dependencies and synergies among tasks and resources 
must be synchronized, in order to create new ways of performing a desired set 
of activities. The synchronization of activities is based on the concept of “co-
evolving” (Eisenhardt and Galunic, 2000). 
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Aligning and Integrating 
This construct refers to the effectiveness of ‘synthesizing patterns of interaction by 
specifying the organizing principles by which individual input is integrated’ (Grant, 
1996) It is defined as the ability to integrate disparate patterns of interaction 
through the contribution, representation, and interrelation into a group system  
(Grant, 1996). Especially interrelation reflects the integration of diverse 
individual inputs to jointly execute a collective activity (Grant 1996).   
 
Dynamic capabilities as balancing routines 
Zollo and Winter (2002) focus on organizational learning as a source of 
dynamic capabilities. They define a dynamic capability as “a learned and stable 
pattern of collective activity through which the organization systematically generates 
and modifies its operating routines in pursuit of improved effectiveness” and argue 
that dynamic capabilities exist “even in environments subject to lower rates of 
change” (Zollo and Winter, 2002 : 340). This definition distinguishes implicitly 
between dynamic capabilities and operational routines, implying that different 
types of capabilities may be distinguished and organized (Collis, 1994; Zollo 
and Winter, 2002; Winter, 2003; Zahra et al., 2006). Furthermore, this 
definition suggests that dynamic capabilities consist of patterned organizational 
behaviors that organizations may deploy repeatedly.  
 
As such dynamic capabilities can be considered as high-level routines, capable 
of changing other organizational configurations of routines, resources and 
capabilities (Winter, 2003; Zott, 2003).  This insight implies an external and 
internal perspective of dynamic capabilities. The external perspective is related 
to the renewal and change process in shifting environments. The internal 
perspective of capabilities refers to the way organizations deploy capabilities in 
coordinating, reconfiguring and adapting internal and external resources and 
competences (Teece and Pisano, 1994; Teece et al., 1997; Winter, 2003). 
Table 3.3. summarizes the reconceptualization of the dynamic capabilities view. 
 
Common to the three previous conceptualizations (dynamic capabilities as 
competences, as reconfiguration processes and as balancing routines) is the 
central paradox of dynamic capabilities: improvement and replication versus 
innovation and adaptation.  
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Table 3.3. Extensions and refinements of dynamic capabilities conceptions 
 
View Traditional view of DCV Reconceptualization of 

DCV 

Definition • Routines to learn routines Specific organizational and 

strategic processes by which 

managers reconfigure their 

resource base; 

Heterogeneity • Idiosyncratic (organization specific) Best practices with idiosyncratic 

details; 

Pattern • Detailed, analytic routines Based on market context and 

dynamism, a continuum from 

detailed, analytic routines to 

simple, experiental ones; 

Outcome • Predictable Depending on predictability of 

market dynamism 

Competitive 

advantage 

• Competitive advantage is based 

on VRIN (valuable, rare, inimitable 

and non-substitutable) dynamic 

capabilities 

Derived from valuable, rare, 

equifinal and non-substitutable 

dynamic capabilities 

Evolution • Unique path Shaped by learning mechanisms 

(Note:  Adapted from Teece et al. 1997 and Eisenhardt and Martin 2000) 

 
 

In their empirical study on research-intensive firms, Güttel & 
Konlechner (2007) conclude that high order dynamic capabilities dispose of 
three balancing functions to govern diverse change routines : systematic 
reflection, conflict regulation and integration. The essence of balancing pertain to 
managing paradoxes, i.e. make proficient decisions in the face of strategic 
contradictions (Smith and Tushman, 2005). 
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Table 3.4. Functions of combinative capabilities 
 

Function Description 

Systemic Reflection • Reflection on the internal consistence of the development of 

capabilities in relation to the environmental expectations.  

• The development of assumptions about an adequate allocation of 

resources to exploitative and explorative activities.  

• Learning to make decisions about exploration and exploitation, 

based on the continuous comparison of organizational capabilities 

and environmental requirements. 

 

Conflict Regulation • Relying on structural arrangements as well as on cultural 

values and norms to reduce the conflicts resulting from 

contradicting learning modes.  

• Trade-off decisions on exploration and exploitation are 

integral part of strategic planning activities. 

 

Integration • Requires a shared context to interpret information and 

knowledge in a similar way.  

• Strategic planning activities (1) direct the efforts in concrete 

projects and (2) integrate information generated within 

highly diverse environments. 

• A common understanding in regard to performance and 

learning serves as a basis for collaboration in a diversity of 

project teams. 

• Teamwork in repeatedly changing project teams serves as a 

means of creating a shared context and a common 

understanding and language.  

• Diversity in the employees’ knowledge bases facilitates the 

absorption of externally generated knowledge. A similar 

frame of reference is necessary in order to enhance internal 

knowledge transfer. 

•  

(Note: Adapted from Güttel and Konlechner, 2007) 

 
 In Chapter 2 we concluded that the core ideas of ambidexterity refer to 
an organizations’ capability to manage contradicting learning mechanisms. 
Managing the ensuing tensions simultaneously, i.e. the pursuit of efficiency in 
the short-term and effectiveness in the long-term, is common to the proposition 
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of balancing exploration and exploitation (March, 1991). Embedding the 
notion of ambidexterity in the dynamic capabilities framework (Teece, Pisano 
and Shuen 1997, Eisenhardt and Martin 2000, Zollo and Winter 2002, Zahra, 
Sapienza and Davidsson 2006, Wang and Ahmed 2007) broadens our 
understanding of how organizations manage these contradicting learning 
mechanisms. 
 However, much of the research studying how dynamic capabilities 
enable firms to balance exploration and exploitation is conceptual in nature, 
offering merely preliminary  findings and focusing primarily on the structural 
aspects of managing ambidexterity. A clear articulation of the capabilities that 
manage the actual interaction of exploration and exploitation over time, i.e. the 
processes of continuous resource reconfiguration, is missing.  
 
Organizations need to use and coordinate their processes (improvement, 
replication). Concurrently, organizations must adapt existing capabilities 
(routines) and resources and exploit new opportunities (innovation, 
adaptation). Adopting this perspective, the distinction is made between dynamic 
capabilities, which are learned and stable patterns (high order routines) of 
collective activity, and operating routines, which are modified by those high 
order routines (Zollo and Winter, 2002:340).  

The operative core of 
an organization is based on 
first order (Collis 1994), zero-
level (Winter 2003) or 
substantive (Zahra et al. 2006) 
capabilities. These routine-
based capabilities are the 
foundation of a firm’s activities 
(e.g. production processes, 
marketing and sales). A 
changing environment 

necessitates the constant adaptation and development of operating routines.  
Consequently, organizations develop (first order) dynamic capabilities that 
provide knowledge to change operative routines. Thus, first order dynamic 
capabilities (Zollo and Winter 2002) govern modifications of operative 
routines. On a higher level, high order dynamic capabilities govern the change 

The last three years, our time to market has evolved 
from 2 years to 6 months. Marketing has done a 
great job by improving and routinizing co-creation 
processes with vendors and wholesale channels. 
Unfortunately, Operations lags behind because of 
their primary focus on Operational Excellence.   
 

General Manager, Meal Packaging Company 
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of (first order) dynamic capabilities and operative routines (Collis 1994, Zollo 
and Winter 2002, Winter 2003, Zahra et al. 2006, Wang and Ahmed 2007).  

This is consistent with the proposed hierarchical distinction in 
capabilities that range from simple bundles of resources that are associated with 
the execution of simple activities to high-order configurations (Brown and 
Eisenhardt, 1999). The starting point of the hierarchy of capabilities stems 
from the combination of skills of individuals that you deployed to accomplish 
specialized product or process specific tasks.  On the second level, task specific 
capabilities are related and configured to functional capabilities (e.g. operations, 
logicistics, marketing, sales). On the highest level, capabilities require the wide-
ranging, cross-functional integration of tangible and intangible resources (e.g. 
networking, innovating, acquiring new organizations).   
 

Thus, high order dynamic capabilities influence high order 
organizational learning and determine the boundaries of the organization’s 
development. The capacity to transform and reconfigure resources is a learned 
organizational routine that determines the development and enhancement of 
subsequent routines (Argyris and Schön, 1978; Teece and Pisano, 1994). For 
example, the capability to develop new products can be viewed as a dynamic 
capability. By learning how to develop new products in a more effective or 
efficient way an organization can reduce its costs of resource reconfiguration 
(Zott, 2003). If these learning mechanisms are systematic in nature, these 
learning mechanisms could be defined as high-order dynamic capabilities (Zollo 
and Winter, 2002). 

 
So, if high order dynamic capabilities entail experience accumulation, 

knowledge transfer and generation (Zollo and Winter 2002) high order change 
will be realised. Moreover, on the level of first order dynamic capabilities, 
conflicts on resource allocation, values and norms may arise from the fact that 
the intensity and direction of these capabilities are antagonistic, as some of 
them follow an exploration while others follow an exploitation logic (Wang and 
Ahmed 2007).  
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Combinative capabilities and resource reconfiguration 
 
Introduction 

As posited earlier, ambidexterity may be defined as a high order 
dynamic capability that governs the continuous optimization of the interaction 
between exploration and exploitation (which are first order dynamic 
capabilities).  Managing this interaction implies resolving the firm’s permanent 
struggle to overcome the barriers related to the right resource configuration 
between exploration and exploitation (March, 1991; Argote, 1999).  
Coping with contradictory learning modes (exploration/exploitation) through 
the reconfiguration of resources is common to the concept of ‘absorptive 
capacity (Cohen and Levinthal, 1990) and ‘combinative capabilities’ (Kogut 
and Zander, 1992; Grant, 1996; Iansiti and Khanna, 1995).  
 
Absorptive capacity refers to an organizations’ ability to identify, assimilate and 
exploit knowledge to commercial ends (Cohen & Levinthal, 1990). So it is 
related to a “set of organizational routines and processes by which firms acquire, 
assimilate, transform, and exploit knowledge to produce a dynamic organizational 
capability” (Zahra and George, 2002 : 186).  
In this definition, Zahra and George (2002) distinguish four subsequent stages: 
Acquisition is related to an organizations’ capability to identify and acquire 
external knowledge.  Assimilation is associated with analyzing, processing, 
interpreting and understanding of the identified and acquired knowledge. 
Transformation implies organizational processes who facilitate the development 
of new routines that combine existing knowledge with newly acquired and 
assimilated knowledge. Finally, exploitation refers to refining, leveraging and 
extending existing competencies or to create new ones. Furthermore, absorptive 
capacity is explicitly related by Zahra and George to a dynamic capability 
recognizing the influence on an organization’s competitive advantage and the 
development of other organizational competencies (Zhara and George, 2000).  
 

Similarly, Kogut and Zander (1992) define combinative capabilities as 
the intersection of the capability of an organization to concurrently exploit its 
current knowledge and explore the potential of new technologies. This is 
consistent with Cohen and Levinthal’s (1994 : 227) that absorptive capacity is 
“…..comprised of the set of closely related abilities” (to evaluate, assimilate and 
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apply external knowledge); these abilities “….collectively constitute a firm’s 
absorptive capacity”.  
At a broader level, combinative capabilities can be defined as an organization’s 
ability to make efficient use of its internal and external resources by combining 
them in such a way as to create new resource configurations that are rare, 
valuable, hard to imitate and non-substitutable.  
 
Types of combinative capabilities 

Although developed separately and for different purposes, the concepts 
of ‘absorptive capacity’ and ‘combinative capabilities’ refer to the receptivity of 
an organization to external and internal sources of knowledge or technologies. 
We contend that the concepts of ‘absorptive capacity’ and ‘combinative 
capabilities’ may be used as a proxy for high order dynamic capabilities. First, 
just as dynamic capabilities, absorptive capacity and combinative capability are 
positively associated with organizational change and innovation (e.g. Tsai, 
2001; Szulanski, 1996; Cohen and Levinthal, 1990; Zahra and George, 2002). 
Second, one may view “absorptive capacity as a dynamic capability that influences 
the nature and sustainability of a firm’s competitive advantage” (Zahra and 
George, 2002 : 185). Third, similar to the existing views on dynamic 
capabilities, absorptive capacity and combinative capabilities are embedded in 
the organizational processes and routines.  
 

Consistent with the argument of Eisenhardt and Martin (2000 : 1105) 
that “dynamic capabilities are idiosyncratic in their details and path dependent in 
their emergence, they have significant commonalities across firms”.  The literature 
argues that these commonalities involve organizational mechanisms such as 
cross-functional teams and participation in decision making (Benner and 
Tushman, 2003; Duncan, 1976). Henderson and Cockburn include dominant 
values of the organization (1994), whereas Adler et al., (1999) and Duncan 
(1976) refer to routinization and formalization of tasks.  

In our study, combinative capabilities determine the level of 
organizational ambidexterity. An organization’s combinative capabilities 
synthesize and apply current and acquired knowledge (Kogut and Zander, 
1992). It is this synthesizing feature that distinguishes combinative capabilities 
from dynamic capabilities and absorptive capacity. The term ‘combinative’ is 
associated with the ‘configuration’ concept of Henderson and Clark (1990) and 
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the ‘integration’ concept as used by Grant (1996a). The essence of 
organizational factors as communalities of combinative capabilities is that they 
relate to exploration and/or exploitation or their internal integrative effect on 
ambidexterity (Verona, 1999;  Grant, 1996; Ghoshal and Bartlett, 1994; 
Gibson and Birkinshaw, 2004).  
Because, studies on combinative capabilities have explicitly addressed the 
impact of organizational factors on exploration and exploitation (Van den 
Bosch et al., 1999; Grant, 1996; Kogut and Zander, 1992), we will discuss 
organizational factors as common features of combinative capabilities to 
investigate how these capabilities affect organizational ambidexterity. 
 
Based on the previous contributions, and following De Boer et al., (1999) and 
Jansen et al., (2005b) we distinguish three types of combinative capabilities: 
structural capabilities, interaction capabilities and socialization capabilities. 
 

The primary goal of structural capabilities is the formalization and 
routinizaton of the interaction between exploration and exploitation. This 
interaction is structured through a high degree of programmed behavior in 
advance of their execution. It also provides a memory for handling routine 
situations (Galbraith, 1977; March & Simon, 1958; Van den Bosch et. al, 
1999). Formalization is associated with the degree to which rules, procedures, 
instructions and communications are formalized and written down. 
(Khandwalla, 1997). Formalization acts as a frame of reference that constrains 
exploration efforts and directs attention towards targeted aspects of an external 
environment (Weick, 1979).  On the other hand organizations pursue 
routinization to develop sequences of tasks that require relatively little attention 
(Galunic & Rodan, 1998) and to ensure that inputs are transformed into 
outputs (Perrow, 1967). Routinization limits the search for new external 
opportunities and constrains exploration efforts. So routinization provides 
efficient structures for collective action and decreases the time and effort spent 
on decision making and implementation (Cohen & Bacdayan, 1994).  
The deployment of structural capabilities aims to manage ambidexterity based 
on ex ante rules and procedures. We conclude that such deployment will foster 
exploitation activities more than it will foster exploration activities. Hence, we 
postulate : 
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P7a :  Formalization has a  stronger and positive effect on organizational 
  exploitation than on organizational  exploration. 
 
P7b :  Routinization has a stronger and positive effect on organizational 
  exploitation than on organizational exploration. 
 
P7c :  The deployment of structural capabilities has a negative effect on 
  organizational ambidexterity 
 

Interaction capabilities enhance knowledge exchange across disciplinary 
and hierarchical boundaries (Henderson & Cockburn, 1994; Teece et al., 
1997). These interaction capabilities evolve in time through education and job 
rotation, the use of natural interfaces (natural liaison devices) and the 
enhancement of the participation in decision making (Galbraith, 1973; 
Henderson & Cockburn, 1994; Van Den Bosch et al., 1999).  
Organizations use cross-functional interfaces such as liaison personnel, task forces 
and teams to enable the interaction between exploration and exploitation 
(Gupta & Govindarajan, 2000). These interfaces enable lateral forms in 

communication that enhance 
information and knowledge 
flows. This results in a mutual 
understanding across 
functional boundaries and lines 
of authority. They promote 
non-routine and reciprocal 
information processing 
(Egelhoff, 1991), consequently  
enhancing the common 
understanding about issues 
concerning ambidexterity.  

Participation in decision making refers to the extent to which subordinates take 
part in higher level decision making processes (Hage & Aiken, 1967). A higher 
participation degree enhances the acceptance of divergent perspectives on 
different issues and eventual contradictions. This fosters the likelihood of  
innovative initiatives but it also decreases the successful implementation of the  
decisions taken. 

We don’t have an R&D department. Our innovation 
process is implemented as a primary process. The 
staffing consists of disciplines/professionals from 
different departments. Besides their key 
responsibility, they spent 1 day per month on 
developing and thinking of commercializing new 
service concepts. My responsibility is to manage this 
process.  
 
Chief Innovation Officer,  
Document Management Company  
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Job rotation is associated with the lateral transfer of employees between jobs 
(Campion, Cheraskin & Stevens, 1994). Such lateral transfers enhance 
knowledge diversity and redundancy and produces an increases the problem-
solving skills of the organization (Cohen & Levinthal, 1990; McGrath, 2001).  
 
 
Based on the above arguments, we postulate: 
 
P8a :  The cross-functionality of organizational interfaces has a stronger and 
  positive effect on organizational exploration than on organizational 
   exploitation. 
 
P8b : Participation in decision making has a stronger and positive effect on 
  organizational exploration than on organizational exploitation. 
 
P8c :  Job rotation has a stronger and positive effect on organizational exploration 
  than on organizational exploitation 
 
P8d : The deployment of interaction capabilities has a  positive effect  on 
  organizational ambidexterity 
 

Socialization capabilities are deployed to develop an organizational 
context with strong values and norms. This is established through interpersonal 
relationships that lead to the contribution of shared codes of communication 
and dominant values (Henderson & Cockburn, 1994; Teece et al. 1997; 
Verona, 1999).  We distinguish two organizational mechanisms: socialization 
tactics and connectedness. 
Socialization tactics refer to the way organizations offer newcomers specific 
information and encourage them to interpret and respond to situations in a 
predictable way (Jones, 1986). Their primary aim is to realize a high level of 
consensus and conformance among the organization members (Ashfort & Saks, 
1996; Jones, 1986). Socialization tactics enhance the interaction of exploration 
and exploitation by means of ‘facilitating bisociation’ among employees (Zahra 
& George, 2002: 190). On the other hand, the enhancement of commitment 
to and compliance with the exploitation of innovations such as new knowledge, 
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concepts, and products, through a system of strong values will stimulate the 
processes of exploitation 
Connectedness, i.e. the density of linkages, can be seen as a governance 
mechanism that facilitates the exchange of knowledge, information, and 
experience (Jaworski & Kohli, 1933). A high connectedness entails dense 
network(s) which enhances the development of trust and cooperation.  

Connectedness also encourages 
the communication and it 
improves the efficiency of 
knowledge exchange (Galunic 
& Rodan, 1998). However, 
network density also increases 
the redundancy of information 
and results in a diminished 
access to divergent perspectives 
(Nahapiet & Goshal, 1998; 
Sethi, Smith & Park, 2001).  

Clearly, socialization capabilities are path dependent.  They may create mental 
barriers that prevent organizational members from seeing important new 
opportunities or changes and seizing them adequately. Thus,   
 
P9a : The use of socialization tactics has a stronger and positive effect on 
  organizational exploitation than organizational exploration. 
 
P9b : Organizational connectedness has a stronger and positive effect on 
  organizational exploitation than organizational exploration 
 
P9c : The deployment of socialization capabilities has a negative effect on 
  organizational ambidexterity 
 
Based on the previous, we postulate, that ultimately, organizations try to pursue 
an optimal configuration in the deployment of structural, interaction and 
socialization capabilities.  Thus 
  
P10 : The cross product term of structural, interaction and socialization 
  capabilities has a positive effect on ambidexterity  

Our vision on Business and IT-consulting has been 
explicated in different handbooks. For each type of 
project we have a formalized roadmap. This 
expertise is taught to young consultants through 
intensive bootcamps. Otherwise, by doing projects 
with senior consultants who have already adopted 
this way of consulting, they are indoctrinated in our 
way of thinking and working. 
 
HR-director, Business & IT Company  
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Figure 3.1 summarizes the propositions.  
 

 

Ambidexterity
Structural 

Capabilities Ambidexterity
Structural

Capabilities

Formalization 

Routinization 

Exploration 

Exploitation 

E

EEE

P7a + 

P7b + 
X 

P7a ++ 

P7b ++ 

P7c+ 

Ambidexterity
Interaction 
Capabilities Ambidexterity
Interaction
Capabilities

Cross-functional 
interfaces 

Participation 
decision making 

Exploration 

Exploitation 

X 

P8a ++ 

P8d + 

Job Rotation 

P8a 

EE

P8a + 
P8b ++ 

P8b + 

P8c ++ 

P8c + 

Ambidexterity
Socialization 
Capabilities Ambidexterity
Socialization
Capabilities

Socialization 
tactics 

Connectedness 

Exploration 

Exploitation 

E

E

P9a + 

P9b + 
X 

P9a ++ 

P9b ++ 

P9c+ 

SFIRTSIS_PROEF (all).ps Back - 39     T1 -    Black CyanMagentaYellow



MANAGING PARADOXES 

67 
 

Barriers to resource reconfiguration 
Galunic and Rodan (1998) revealed insight in the process of resource 

reconfiguration within firms and partly explained why firms face difficulties in 
achieving systematic reconfiguration of resources.  
In their study on the success of Japanese firms, in comparison to their US and 
European competitors, Prahalad and Hamel (1990) emphasized the importance 
of creative and efficient resource (re)configuration (Bierly and Chakrabarty, 
2001). To do so, the Japanese organizations had to overcome specific barriers to 
resource reconfiguration (Koruna, 2004). We distinguish the following 
categories of barriers to resource reconfiguration : 
 
Knowledge-based barriers: 

1. Tacitness of knowledge - generally describes the extent to which 
knowledge in the organization is codifiable (Nonaka & Takeuchi, 
1995). Because of the individually embedded nature of knowledge, this 
knowledge becomes difficult to detect. The sharing of such knowledge 
is time-consuming and costly.  It is difficult for members of the 
organization to identify this resource and imagine how it may be 
connected and used in novel ways (Galunic and Rodan, 1998; Teece 
1998). This reduces the likelihood of detecting valuable combinations 
of diverging  knowledge streams (Koruna, 2004).  

2. Dispersion of knowledge - is associated with the extent to which 
knowledge is spread out across the minds of many employees (Weick 
and Roberts, 1993). Many organizations are often not aware of the 
available knowledge, be it at the level of the individual or at the level of 
interacting persons and systems Organizations must achieve 
transparency regarding the resources they possess (O’Dell and Grayson, 
1998). Thus, the dispersion of knowledge influences its detection and 
transfer among indivudals and organizational sub-systems. (Galunic 
and Rodan, 1998).  

3. Context specificity. The context in which knowledge is developed and 
embedded also influences its capacity to flow within the organization. 
This refers to the specificity of the context, i.e., the extent to which 
knowledge is contextualized and reciprocal with unidentified aspects of 
the local environment (Nelson and Winter, 1982). One of the primary 
difficulties in the process of resource reconfiguration is identifying the 
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context in which such configurations are valuable (Hargadon, 1998). 
Knowledge can be highly customized to one particular use, thus 
increasing the context specificity.  

 
Cognitive barriers 

4. Diverging mental models. Different experiences, perspectives and 
attitudes do not facilitate the communication, interaction and 
integration among units, individuals or contradicting learning modes. 
In strategic management , the concept of integration can be traced to 
Fayols’ (1949) definitions of cooperation and coordination and 
Lawrence and Lorschs’ (1969) differentiation and integration. 
Integration can be defined as the process of achieving unity of effort 
among various subsystems in the accomplishment of the organization’s 
tasks (Lawrence and Lorsch (1969 : 34). Integration can be seen as the 
way different departments/disciplines/employees work together 
harmoniously and how tightly their activities are coordinated. 
In organizations were the extent of differentiation is high, e.g. activities 
are not tightly coordinated, the probability of divergence of mental 
models will be high. Additionally, ‘over time disciplines increasingly 
divide rather than combine’ (Brown and Duguid, 1998 : 96). This 
divergence will inhibit the process of resource reconfiguration.  

5. Language. Based on diverging mental models, each organizational unit, 
group or discipline tends to develop its own internal language and 
definitions regarding organizational issues. This is similar to the notion 
of frames of references (Hitt et al., 1993) which refers to shared 
cognitive structures and assumptions which are often manifested by 
specialized, hermetic and non standardized language based on cognitive 
biases, assumptions and heuristics (Dougherty, 1992; Gregory, 1983; 
Hitt et al., 1993). This results in the development and 
institutionalization of different sub-languages and coding schemes, 
further complicating the intra-organizational interaction (Pfeffer and 
Sutton, 2000). 

6. Cognitive flexibility - relates  to  the diversion of mental models and the 
path dependency of developed knowledge and assumptions about the 
interaction between exploration and exploitation. Sanchez (1998) 
defines two types of cognitive flexibility: the cognitive flexibility to 
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imagine alternative strategic logics or alternative management 
processes. Thus, cognitive flexibility is the ability of an organization 
and its management to define alternative strategic logics for using 
resources in value creating process in markets and thereby achieving the 
organization’s goals (cf. Shoemaker, 1992; Mahoney and Sanchez, 
1997). Hence, the lower the cognitive flexibility, the lower the 
potential for new resource configurations.  

 
Organizational barriers 

7. Intra-organizational boundaries. There is common agreement that the 
structure of the organization may constitute an important barrier to 
resource configuration because of different stakes, contradicting logics 
of management, focus, delivered value, specialization, etc. (Sfirtsis and 
Moenaert, 2010). In their analysis of the development process of the 
Sony Walkman, Nayak and Ketteringham (1986) identified intra-
organizational boundaries as effective barriers, inhibiting the process of 
resource reconfiguration. 

8. Status. In organizations, disputes run continuously regarding the 
hierarchical position and prestige of individuals, disciplines or units.  
The different individuals, disciplines or units involved in the process of 
resource reconfiguration have their own perception and understanding 
of their job, leading to arrogance and distance (Leonard-Barton, 1992).  
The perceived differences in hierarchical status hinders ambidexterity. 
The higher the intensity and the frequency of these disputes the lower 
the likelihood to new resource reconfigurations (Sfirtsis and Moenaert, 
2010).   

9. Specialization – refers to the acquisition of unique domain-specific 
skills, knowledge, competences and procedures (Hitt et al., 1993). The 
consequence is that organizational units will show differences in terms 
of goal and frame references (e.g. operations will try to increase 
efficiency and reduce costs, sales wants to increase revenues and market 
share, Mintzberg, 1979). These differences in goal and frame references 
cause organizational members to lose the ability to see the 
interdependencies among job disciplines and communicate beyond the 
boundaries of their own unit or discipline. This hampers the process of 
balancing exploration and exploration, rendering it costly and complex.  
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10. Clarity of the objectives and assumptions regarding the interaction between 
exploration and exploitation. In most of the organizations, clearly 
defined objectives and assumptions about the way the organization 
enables and governs the interaction between exploration and 
exploitation is lacking. Individuals, units and disciplines do not have 
clear guidelines concerning their own roles and contributions in the 
optimization of the resource reconfiguration process. The fuzzier the 
objectives and assumptions, the lower the potential to resource 
reconfiguration. 

 
Based on the above we postulate the following: 
 
P 11a : Structural and interaction capabilities will be more deployed 
  in overcoming knowledge based and cognitive barriers.  
 
P11b :  Interaction capabilities and Socialization capabilities will be more 
  deployed in overcoming organizational barriers  
 
P11c : Barriers to resource configuration will negatively moderate the combinative 
 capabilities - ambidexterity relationship.  
 
In conclusion, organizations learn to balance contradictory logics through 
experience accumulation on the level of operative  and change routines.  
Thus, achieving successful and valuable resource reconfigurations, organizations 
have to circumvent the presented barriers to resource reconfiguration (Koruna, 
2004 : 512).  
Further insight on how diverse and opposite (first order) dynamic capabilities 
are combined in order to overcome the perceived barriers in the organization is 
crucial.  
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Strategic orientation and dynamic capabilities 
  
 Based on the previous, it is obvious that resource reconfiguration as a 
continuous adaptive process is crucial for organizations to survive in the long 
term. Adaptation can be conceived as those strategic and organizational 
processes by which managers alter resource configurations to achieve a strategic 
fit with the environment or to create market change (Blumentritt and Danis, 
2006). Achieving strategic fit thus requires the alignment of organizational 
resources, capabilities and competences with environmental opportunities and 
threats (Bourgeois, 1980; Schendel and Hofer, 1979).  Teece et al. (1997) 
emphasize the key role of strategic management in appropriately adapting, 
integrating and reconfiguring internal and external organizational skills, 
resources, and functional competences to match the requirements of a changing 
environment. From this perspective ‘strategic management’ constitutes a pattern 
in a stream of decisions (Mintzberg, 1978) intended to dynamically regulate the 
relationship between an organization and its environment, while at the same 
time ensuring that internal interdependencies are efficiently managed such that 
strategic actions are consistent.   
 Regarding the notion of equifinality, firms are assumed to be 
heterogeneous with respect to resources and capabilities that are acquired and 
developed through idiosyncratic and path-dependent processes that cannot be 
easily duplicated by competing firms. Hence, enabling and governing 
ambidexterity will be firm specific depending on the strategic orientation of a 
firm (Miles and Snow, 1978; Hambrick, 2003, Zahra and Pearce, 1990; Snow 
and Hrebiniak, 1980).  
 In our research to empirically test the validity of ambidexterity and its 
differential effects on firm performance as a strategy type (Slater and Narver, 
1993; Conant, Mokwa and Veradarajan, 1990; Snow and Hrebiniak, 1980), 
we draw upon the Miles and Snow (1978) typology.  We choose the Miles & 
Snow typology because it entails central elements of strategic choice, the 
resource-based view and the dynamic capabilities perspective. Miles and Snow 
provide a rich description of strategy, structure and processes. This description 
is founded on theoretically grounded managerial characteristics. Moreover, it 
can be identified and validated in objective, observable and measurable terms 
(Thomas & Ramaswamy, 1996). This typology has been validated through 
extensive theoretical and empirical examination and has received broad support 
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(e.g. Hambrick, 1983; McDaniel and Kolari, 1987; Shortell and Zajac, 1990; 
Zahra and Pearce, 1990; Conant et. al, 1990; Slater & Narver, 1993).  
 Consistent with the dynamic capabilities perspective, a key assumption 
of the Miles and Snow typology is the view that an organization acts as a 
cohesive and integrated system in dynamic interaction with its environment. 
The organizational effectiveness hinges largely on top management’s 
perceptions of environmental conditions and their decisions on how to cope 
with these conditions. Miles and Snow envision strategy as the patterns in the 
decisions by which an organization aligns itself with its environment, and they 
categorize organizations according to these patterns. This dynamic process is 
referred to as the adaptive cycle, which is a complex and continuous process in 
an organization, involving decisions in three major domains.  These decisions 
are defined as entrepreneurial, technological and administrative and are 
conceptualized as naturally interrelated with each other. 
 The entrepreneurial problem deals with the choice of a product-market 
domain, and concerns the firm’s definition of its market segments and which 
product types will be pursued by the firm. The engineering or technological 
problem relates to the choice of approaches for production and distribution of 
the firm’s products and services from an efficiency point of view. The 
administrative problem involves the formulation and implementation of 
structures and processes that rationalize and stabilize organizational activities 
while directing and monitoring the organization’s day-to-day activities. At the 
same time the organization evolves by addressing the organization’s future 
capacity to adapt to environmental change. Miles and Snow posit that each of 
these decisions leads to distinct and separate competencies, so that an 
organization can be perceived as having either a high or a low competency in 
dealing with these problem areas, depending upon the effect of decisions taken 
in the past. The theory states that performance will be highest in firms that 
simultaneously address the entrepreneurial, engineering and administrative 
problems in a manner that is internally consistent.  
 The typology postulates three stable strategy types (Miles and Snow, 
1978, p29), i.e. defenders, analyzers and prospectors; and an unstable one, 
termed reactor. Defenders pursue narrow product market domains, rarely make 
adjustments in their technology and competence base, structure, or methods of 
operation and devote their primary attention towards improving the efficiency 
of their existing operations. Prospectors almost continuously search for market 

SFIRTSIS_PROEF (all).ps Back - 42     T1 -    Black CyanMagentaYellow



MANAGING PARADOXES 

73 
 

opportunities, and they regularly experiment with innovative responses to 
emerging trends in the market environment. Because of strong a concern for 
product and market innovation, these organizations performa below par in 
terms of  efficient. Analyzers are organizations that operate in two types of 
product-market domains, one domain – or set of domains - being relatively 
stable, the other domain(s) continuously changing. In the stable domains, these 
organizations operate as defenders, routinely and efficiently through the use of 
formalized structures and processes. In the more turbulent areas, analyzers act as 
prospectors.  Finally, organizations that fail to achieve a consistent 
environment-strategy-structure alignment are termed reactors.  
 The previous definitions are consistent with the concept of ambidexterity 
and exploration/exploitation as two distinct learning modes. A prospector’s 
primary interest is concerned with growth and the expansion into untested 
markets.  We may expect prospectors to primarily adhere to  an exploration 
learning mode. Empirical results show that prospectors place a greater 
significance on new product development and marketing research (McDaniel 
and Kolari, 1987; Shortell and Zajac, 1990). Exploitation will be more closely 
aligned with defenders, because their primary focus is on improving efficiency, 
i.e., refining their existing resources and capabilities (Matsuno and Mentzer, 
2000; Miles and Snow, 1978; Shortell and Zajac, 1990).  Thus we expect that 
within prospectors the effects of exploration on firm performance are 
significantly greater than the effects of exploitation. Within defenders, the 
effects of exploitation on firm performance will be prevail over those of  
exploration.  
Since analyzers operate in two domain types, it is expected that both learning 
modes (exploration and exploitation) will be exhibited. We do not argue here 
that prospectors do not deploy exploitation activities and defenders do not 
deploy exploration activities. However, their dominant mode of learning will be 
biased towards exploration and exploitation, respectively. It is expected that 
analyzers exhibit a higher, more balanced level of ambidexterity than 
prospectors or defenders.  
The question remains how these strategic orientations relate to the development 
and deployment of combinative capabilities in overcoming the barriers to 
resources reconfiguration (Sfirtsis and Moenaert, 2010).  
Despite the elaborate amount of work dedicated at understanding and 
managing ambidexterity, organizations continue to have problems in 
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overcoming the barriers. Consistent with the idiosyncratic nature of learning, 
firms, particularly long-standing industry incumbents, develop tendencies 
towards rigidity and bureaucratic inertia.  This limits their learning and 
creativity and keeps them from adopting unfamiliar configurations. The 
barriers to resource reconfiguration we have identified are likely to be 
consonant with their former strategic choices and orientations (Sfirtsis and 
Moenaert, 2010).  
 We will focus the discussion to the three viable strategy types, i.e. 
prospectors, defenders and analyzers. Since defenders focus primarily on 
efficiency and productivity, and growth is realized incrementally through 
market penetration in narrowly defined market segments, exploration will 
remain close to the home base (entrepreneurial problem). Consequently, they 
invest in technology and competences to improve efficiency. A bias towards 
vertical integration and a functionally designed organization structure is 
expected. In these organizations, we see a hierarchy of authority consisting of 
many echelons, with narrow spans of control. Consequently, co-ordination 
activities are standardized and control is centralized (administrative problem).  
In stable and homogenous markets, exploitation as a primary learning mode 
may be appropriate.  Under more dynamic conditions, priority conflicts occur, 
decisions and products accumulate, communication lines become longer, and 
responsiveness to external conditions diminishes (Ansoff and Brandenburg, 
1971).  
 
 Prospectors must manage their activities across a broad range of market 
domains. This implies extensive environmental scanning. Growth is 
accomplished through the introduction of new product and services and the 
development of new markets (entrepreneurial problem). Prospectors are 
characterized by a limited hierarchy, the deployment of multiple technologies 
and competences, a low degree of routinization, a high decentralization and a 
divisonalized organizational structure. Knowledge is often embedded in people   
(engineering problem). In prospector organizations, the power often rests with 
marketing and R&D/business development personnel. Because of the 
operational autonomy of the divisions and their direct contacts with the 
relevant environment (e.g., customers, suppliers), reconfiguration activities will 
occur primarily at the divisional level. Since prospectors must organize their 
activities across a broader range of market domains than defenders, the barriers 
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they will face are often related to resource constraints (e.g., financial and human 
capital) and the complexities associated with their wide range of 
activities/perspectives (Blumentritt and Danis, 2005).   
 The quintessential character of analyzers concerns their inherent duality.  
They are characterized by a dual grouping of activities, a dual hierarchy of 
authority consisting of few hierarchical levels, and a high degree of 
functionalization of management tasks. Because of their dual focus - multiple 
market domains, some stable and some dynamic - their growth is realized 
through market penetration ánd new business development. Consequently, 
they often adopt a fast-follower strategy (entrepreneurial problem). The 
moderate level of control is organized centrally, with a horizontal sharing of 
information, resources and persons. This requires sophisticated co-ordination 
mechanisms, involving complex planning routines and multi-attribute 
performance management (administrative problem). Thus analyzers adopt a 
matrix structure in which economies of scale will be rather small.  Indeed, 
because of the high degree of functional and role diversity, experts and tools 
will be simultaneously needed in a broad variety.  As a consequence, many 
resources will be only partially utilized (Van den Bosch et al., 1999). Thus, the 
primary focus of analyzers in resource reconfiguration is the constant revision of 
the portfolio of product-market combinations, and the tensions originating 
from the duality in focus.  
 
Thus, we postulate:  
 
P12a :  Organizations with distinct strategic orientations differ in the way 
   they deploy combinative capabilities to overcome the barriers to 
   resource reconfiguration. 
 
P 12b:  Analyzers will achieve a higher level of ambidexterity than prospectors  
  or defenders.  
 
P12c :  Analyzers will outperform prospectors, defenders and reactors.  
 
P12d :  Defenders assign more significance to structural capabilities to 
   overcome barriers to resource configuration than interaction and 
   socialization capabilities. 
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P12e :  Prospectors assign more significance to interaction and socialization 
   capabilities to overcome barriers to resource configuration. 
 
P12f  : Analyzers , will, to a higher extent, deploy structural, interaction and 
  socialization capabilities than prospectors and defenders to overcome 
   barriers to resource configuration 
 
 
Summary Propositions and Research Models 
 
 The main focus of the present study deals with two issues in the context 
of managing the interaction between exploration and exploitation. First the 
performance effects of exploration, exploitation and ambidexterity as a high 
order dynamic capability. Second, it examines the deployment of combinative 
capabilities that influence ambidexterity. According to  this distinction, two 
research models are presented. 
The first research model incorporates the propositions involving the 
performance effects of exploration, exploitation and ambidexterity. We 
concluded that generally exploration, exploitation and ambidexterity have a 
positive effect on organizational performance. Based on the divergent 
characteristics of exploration and exploitation we hypothesized that exploration 
is more positively related to effectiveness performance and exploitation to 
efficiency performance (P1, P2, P3).  
Adopting the ambidexterity paradigm, we concluded that a coping strategy will 
result a lower performance than structuring or prioritizing exploration and 
exploitation (P4). Additionally, based on the literature we hypothesized that a 
coping strategy of solving the paradox between exploration and exploitation 
will generate higher organization performance than accepting, structuring or 
prioritizing (P5). 
 Environmental dynamism moderates the relationship between 
ambidexterity and organizational performance. We expect that environmental 
dynamism positively moderate the relationship between exploration and 
organizational performance, while the impact on the exploitation - 
organizational performance relation is expected to be negative (P6a, P6b, P6c).  
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 The second research model tests the hypotheses on the impact of 
combinative capabilities on ambidexterity. Based on the theoretical framework, 
it is hypothesized that formalization and routinization will have a stronger effect 
on exploitation than on exploration and it is postulated that structural 
capabilities will be negatively related to organizational ambidexterity.   
We hypothesized that cross-functional interfaces, participation in decision 
making and job rotation have a stronger impact on exploration than on  
exploitation. Thus, interaction Capabilities will be positively related to 
organizational ambidexterity.  
Because of the path dependent character of socialization capabilities, we 
hypothesized that they will be negatively related to organizational 
ambidexterity. Thus, the associated organizational mechanisms of socialization 
tactics and  connectedness are stronger related to exploitation (P9a, P9b, P9c).   
Based on the theoretical framework we concluded that the simultaneous 
deployment of combinative capabilities has the highest impact on ambidexterity 
and thus on performance (P10). 
The assumed barriers to resource reconfiguration moderate the relationship of 
combinative capabilities and ambidexterity. We posited that structural and  
interaction capabilities will be more deployed in overcoming knowledge and 
cognitive barriers.  Interaction and socialization capabilities are expected to be 
more deployed in overcoming organizational barriers. Overall we concluded 
that barriers to resource reconfiguration will negatively moderate the 
combinative capabilities - ambidexterity relationship (P11a, b, c). 
With regard to strategic orientation (as a contingency), we expected that 
organizations will differ in the way they deploy combinative capabilities to 
enable resource reconfiguration (P13a, b, c, d, e, f).   
Table 4.1 gives an overview of the postulated hypotheses. 
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Table 3.5 : Postulated Hypotheses . 
 
Hypotheses 
P1 Exploration ++/+ Effectiveness/Efficiency* 

 
P2 Exploitation ++/+ Efficiency/Effectiveness* 

 
P3 Organizational Ambidexterity  

(Exploration * Exploitation) 
+ Organizational Performance 

 
P4/P5 Solving vs. Structuring & Prioritizing ++/+ Organizational Performance 

 
P6a 
P6b 
P6c 

Environmental dynamism * Exploration 
Environmental dynamism * Exploitation 
Environmental dynamism * Ambidexterity 

+ 
- 
+ 

Organizational Performance 
Organizational Performance 
Organizational Performance 
 

P7a 
P7b 
P7c 

Formalization 
Routinization 
Structural Capabilities 

++/+ 
++/+ 

+ 

Exploitation/Exploration 
Exploitation/Exploration 
Organizational Ambidexterity 
 

P8a 
P8b 
P8c 
P8d 

Cross-functional interfaces 
Participation in decision making 
Job rotation 
Interaction capabilities 

++/+ 
++/+ 
++/+ 

+ 

Exploration/Exploitation 
Exploration/Exploitation 
Exploration/Exploitation 
Organizational Ambidexterity 
 

P9a 
P9b 
P9c 

Socialization tactics 
Connectedness 
Socialization capabilities 

++/+ 
++/+ 

- 

Exploitation/Exploration 
Exploitation/Exploration 
Organizational Ambidexterity 
 

P10 Structural*Interaction*Socialization + Organizational Performance 
 

P11a 
P11b 

Structural & Interaction capabilities 
Interaction & Socialization capabilities 

+ 
+ 

Cognitive barriers 
Structural barriers 
 

P12a 
P12b 
P12c 
 
P12d 
 
P12e 
 
P12f 

Strategic orientation 
Analyzers vs. Prospectors & Defenders 
Analyzers vs. Prospectors,Defender, 
Reactors,  
Defenders 
 
Prospectors 
 
Analyzers 

Differ 
++/+ 
++/+ 

 
++/+ 

 
++/+ 

 
+ 

Combinative capabilities 
Organizational Ambidexterity 
Organizational Performance 
 
Structural / Interaction and 
socialization Capabilities 
Interaction & Socialization / 
Structural Capabilities 
Structural, Interaction and 
Socialization Capabilities 
 

 
* Effectiveness = Effectiveness Peformance, Efficiency = Efficiency Performance 
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4. Research Methodology and 
Results  

 
Introduction 
 In the preceding chapters, we introduced the constituent constructs of 
the conceptual framework. We posited the hypotheses concerning combinative 
capabilities, exploration and exploitation, ambidexterity, organizational 
performance, barriers to resource reconfiguration and strategic orientation. In 
chapters 2 and 3, we elaborated on the concepts of exploration, exploitation 
and combinative capabilities. We concluded that managing the interaction 
between these two opposing capabilities, i.e., exploration and exploitation, 
requires the deployment of high order dynamic capabilities. Ambidexterity was 
defined as the management of the interaction between exploration and 
exploitation capabilities by deploying combinative capabilities in order to 
overcome the perceived barriers to resource reconfiguration. We subsequently 
posited that the deployment of the right mix of combinative capabilities 
enhances ambidexterity. Finally, it was concluded that organizations 
characterized by a higher level of ambidexterity will obtain higher 
organizational performance.  
 This chapter discusses the study’s empirical research methodology and 
presents an overview of the research design. The second section describes the 
sampling procedures, data collection processes, and the final data set 
demography. The third section reviews the development and the reliability and 
validity assessment of the measurement scales that were used to test the theory. 
Subsequently the data collected by the survey are analyzed and the pertaining 
results are presented. The last section will conclude this chapter. 
 
Research Design and Methodology 
 
Research Methods 
The empirical, conclusive step in this PhD endeavour entails the design of the 
data collection, the development of reliable and valid scales,, the collection of 
the data, and the analysis of the data obtained.  
Notwithstanding eventual problems of common method variance, self-
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presentation biases (Podsakoff and Organ, 1986) or response biases (Mathews 
and Diamantopoulos, 1995), in view of the resource constraints imposed upon 
the data collection processes (time, efforts, money), a self-report survey was 
considered the optimal choice.   
Considering the possibility to quantitatively estimate the distribution of 
variables in a population by obtaining information based on a small proportion 
of the target population (Podsakoff and Dalton, 1987), a probability-based 
sample design was used. It is crucial though, to acknowledge a major risk of this 
type of data collection, i.e., self-report biases. ‘[T]he respondent’s statement 
represents actually his perception, filtered and modified by his cognitive and 
emotional reactions and reported through his personal verbal usages’  (Dean and 
White, 1958: p178;) 
In order to draw correct conclusions about the target population (external 
validity), we eliminated - or at least strongly reduced - the four types of survey 
error, i.e., (1) sampling error, (2) coverage error, (3) nonresponse error and (4) 
measurement error (Grandcolas et al., 2003). According to Dillman,  
 
“A good sample survey, by whatever method, is one in which all members of a 
population have a known opportunity to be sampled for inclusion in the survey 
(non-coverage error is avoided); the people to be surveyed are sampled by random 
methods in sufficiently large numbers to provide a desired level of precision 
(sampling survey error is limited); questions are selected and phrased in ways that 
result in people providing accurate information (measurement error is avoided); and 
everyone who is included in the sample responds (nonresponse error is avoided)” 
(Dillman, 1991:  228).  
 
Figure 4.1 shows a short overview of the strategies we used to reduce these error 
sources.  
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Figure 4.1 Survey-error reduction strategies 

 
Designing the questionnaire 
While the literature review provided the relevant guidance for the development 
of the questionnaire, it was the use of pre-structured workshops with managing 
directors and CEOs (see appendix X for the guideline of these workshops) that 
was instrumental in fine-tuning the instrument. The participants of the 
workshops were selected based on four criteria :  

a) The selection entailed a diversity of industries, in order to ensure 
participant diversity and a variety of perspectives on the perception of 
organizational ambidexterity. 

Measurement error 

Coverage error 

Sampling error 

Non-response error 

Response bias 

Response 
variance 

• 3 pre-testing phases – workshops &  
web-based surveys 

•  Sampling frame based on representative non-
public GfK-database and the TiasNimbas database 
of MBA Executive alumni 

• Non-public GfK database and TiasNimbas alumni 
database as sampling frame 

• Probability sample : proportional sample 
• Unique web-link and Authorization code for Web 

survey 
• Comparison of sample composition with CBS 

statistics.  

• Response enhancement techniques  
(e-mail, pre-notification, follow-ups, incentives) 

• Topic salience expected  
(demonstrated during workshops and personal 
interviews) 

• Comparison of sample composition with CBS statistics,  
workshops versus respondents pre-testing phase. 

• Comparison early versus late respondents on   
variables included in the questionnaire 

•

•

•

•
•

•

•

•

•
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b) The organizations were older than 10-years. Start-ups for example, do 
not have sufficient experience with ambidexterity, since their primary 
focus during the kick-off years often rests with exploration.  

c) The companies had been confronted with the exploration/exploitation 
paradox the previous three years. During the invitation, we asked the 
prospective participants to what extent their organization was forced to 
meet long term and short term expectations simultaneously.  

d) In order to secure highly reliable input, the participants’ tenure within 
their company had to exceed three years.  

 
 Three workshops were organized with 5 participants each. The primary 
goals of these workshops were the specification and delimitation of the 
presented theoretical domains and constructs.  
Based on the insights obtained from (1) the literature review and (2) the 
workshops, a first draft of the measurement instrument was designed that 
included manifest variables for each of the constructs of the nomological 
network.   
 The initial draft of the questionnaire consisted of 34 questions, e.g. 5 
questions related to the control variables (organization age, organization size, 
managers’ tenure with their company, primary functional area and industry 
affiliation) and 29 questions related to the research constructs (combinative 
capabilities, exploration and exploitation, effectiveness and efficiency 
performance, strategic orientation and coping strategies).  
The questionnaire used closed Likert items. The respondents’ degree of 
agreement to a stated proposition, is measured on five-point scales, ranging 
from (a) ‘I fully disagree’ (1) to ‘I fully agree’ (5) or (b) ‘Nihil’ (1) to ‘To a very 
large extent’ (5). Further, because organizational changes and especially the 
effects of the deployment of exploration capabilities on organizational 
performance are not immediately visible, we measured all – not explicitly 
future-related-variables over the preceded three years (He & Wong, 2004 : p 
485.). 
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Figure 4.2. Measurement development (adopted from Churchill, 1979). 

 

 
 
Reducing measurement error  
 Even though all items, based on the conceptual framework and the 
workshop findings, had been carefully screened and developed, a pretest was 
run to assess these questions prior to submitting the survey to the target sample.  
The primary aim of this pretest was the reduction of measurement error 
(Mathews & Diamantopoulos, 1995) in terms of response variance and 
response bias. The first refers to the variability in responses across different 
participants within the same study, e.g. due to different data collection modes. 
The latter, response bias, is the degree to which respondents’ answers reflect the 

Domain of Construct 
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Generate Sample of 
Items

Collect Data

Purify Measures

•  Literature search and review •

Collect Data

Assess Reliability

Assess Validity

•  Literature search and review 
•  Three pre-structured interactive workshops 

(5 participants with different background per workshop) 
•  Critical review by researchers 
•  Face-to-Face evaluation of the generated items, 

with five selected workshop-participants 

•  Websurvey : Pilot 1 

•  Critical review by researchers 
•  Feedback by telephone (time needed to fill-out, difficulty, 

comprehensiveness, sequence of questions, etc.  
•  Coefficient Alpha, item reduction, Exploratory Factor  

Analysis 

•  Websurvey : Pilot 2 

•  Coefficient Alpha, Exploratory Factor Analysis 

•  Exploratory Factor Analysis, Confirmatory Factor Analysis 
Coefficient Alpha, CR and AVE 
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true or correct values. It systematically stems from respondent characteristics, 
characteristics of the question wording (e.g., threatening or confusing 
questions, induced social desirability) or characteristics of the questionnaire 
design (Dillman, 1991; Mathews & Diamantopoulos, 1995). The social science 
research literature provides only limited empirical guidance on the execution of 
pretesting methods (Hunt et al., 1982; Presser et al., 2004). It has been shown 
that different types of pretesting (Blair and Presser, 1992) may reveal different 
types of problems. Therefore, we employed three different pretest methods. 
First, we critically reviewed the questionnaire ourselves. Next, during the initial 
workshops, five participants, based on their proven knowledge and experience 
with this field of interest, were personally invited to evaluate the questionnaire 
in terms of its accuracy, comprehensibility, wording and completeness. With 
each of these participants, a face to face meeting was organized. The resulting 
feedback led to important modifications of the questionnaire. First, the 
wording of several manifest variables was changed, in order to make it more 
comprehensible for Dutch managers. Second, barriers to resource 
reconfiguration were reformulated into two domains, e.g. Organizational 
Barriers and Cognitive Barriers. And third, we deleted some manifest variables 
(see Measurement Development).  
 
Finally we conducted two pilot tests during which the questionnaire was 
administered to a small number of respondents, including telephone debriefing 
with selected participants (Hunt et al., 1982). These are reviewed below.  
 
Web-survey Pilot Test I 
 The next pretest phase involved an in situ roll out. We used respondents 
who belonged to the target population (Tull & Hawkins, 1976; Zaltman & 
Burger’s, 1975; in Hunt et al., 1982). Although some authors (e.g., Dillman, 
2000) advise the use of multi-mode surveys (e.g., a combination of fax, mail 
and Internet-based surveys), we explicitly chose the same web-based survey 
format as the intended conclusive web-survey, such that the pretest results were 
entirely transferable to the final survey (Presser et al., 2004).   
In order to deal with the risk of low response rates, due to the web-based nature 
of the survey, we integrated the following recommendations from the literature 
on web-based surveying in the cover letter (i.e., the invitational e-mail with the 
hyperlink to the questionnaire) and the design of the questionnaire 
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(Diamantopoulos and Schlegelmilch, 1996; Dillman et al., 1998; Crawford et 
al., 2001; Newby et al., 2003;): 
 
• The invitational e-mail included a cover letter with information on the 

research: statement of the research problem, references of the research team, 
their contact data, and the University of Tilburg and TiasNimbas Business 
School were mentioned in the subject and in the signature of the cover 
letter. 

• Existing scales from the literature and the research studies used in the 
questionnaire were translated into Dutch, preserving the authentic 
interpretations and semantics. Along with the self-developed scales, the 
questionnaire was assessed in Dutch. 

• Respondents were informed that the research guaranteed strict 
confidentiality and anonymity.  

• As an incentive, it was indicated that respondents who wished to obtain a 
resume of the research findings could enter their e-mail address at the end of 
the survey. Respondents were ensured that this e-mail address would solely 
be used to this purpose. At the bottom of the page, respondents had to 
submit their personal authorization code before they were able to enter the 
actual Web survey. 

• The invitational e-mail included a unique web-link to the questionnaire. 
Because of the uniqueness of the IP-address, each respondent could only fill 
out one questionnaire.  

• The time needed to fill out the questionnaire was limited(20 minutes).  
• The web-survey started with an instruction page, followed by an 

identification page and the pages containing the questions. 
• Since grouping domain-related items facilitates the cognitive processing by 

respondents (Harrison and McLaughlin, 1996), items and questions related 
to a specific content domain were bundled and presented on one webpage. 
Such bundling enables the respondents to better frame the questions, which 
in turn enables them to fill out the lengthy questionnaire more easily 
(Bagozzi, 1994).  Respondents had to click on the button ‘next page’ instead 
of scrolling down, preventing any annoyance by the respondent.  

• In order to reduce common method bias we sequenced the items on the 
questionnaire such that the dependent variables followed the independent 
variables (Pfeffer and Salancik, 1977).  

SFIRTSIS_PROEF (all).ps Front - 49     T1 -    Black CyanMagentaYellow



RESEARCH METHODOLOGY AND RESULTS 

 

86 
 

• The survey engine enabled us to randomize the items for each construct 
domain  and for each respondent separately. 

• Since we had a non-public database provided by TiasNimbas Business 
School for these pretests, we could address the survey participants personally 
(including name of the company, name and surname of the respondent and 
academic degree).  

• A survey deadline was not set, again to prevent respondent annoyance.  
 
 During the first web-based test of the survey (180 surveys were sent out), 
a total of 40 completed surveys were returned. Since the target sample consisted 
of ‘experienced executives’  (all the respondents from the TiasNimbas executive 
alumni database were level 1 to level 3 – level 1 = CxO’s, level 2 = 
Division/Business Unit Directors/Functional Directors, level 3 = Management 
Team members of Division/Business Unit), the pretesting sample size did 
suffice (Hunt et al., 1982).  The returned questionnaires were analyzed 
statistically in order to further purify the measures (Churchill, 1979; Presser et 
al., 2004). By means of descriptives (e.g., the distributional properties and 
frequencies of answers) we tried to reveal unclear or inappropriate questions. In 
addition, we carried out principal components analyses on the reflectively 
measures.  This type of exploratory factor analysis is a useful tool for item 
screening (de Heus et al., 1995; Tabachnick & Fidel, 2001c; Iacobucci, 1994). 
Additionally, we calculated Cronbach’s alphas as a measure of internal 
consistency, for the reflective scales. These ranged from 0,73 to 0,95, indicating 
high consistency of the measurement scales. Multi-collinearity of the items was 
diagnosed by inspecting the variable inflation factors (VIF) and the inter-item 
correlation coefficients. However, since the required sample size for an 
exploratory factor analysis is much larger, the obtained results must be treated 
with much caution (Tabachnick & Fidell, 2001c; Iacobucci, 1994). As a 
pretest, these results must be regarded as indicative rather than conclusive.  
 Finally, we called several respondents in person and asked them to 
comment on the questionnaire. They provided in-depth feedback on the 
perceived time needed to fill out this questionnaire, the difficulty of the 
wording, the sequencing and the meaning of questions.  We were especially 
mindful of loaded, double-barreled and ambiguous questions (Payne, 1951). 
Such errors are sometimes difficult to detect in pretests (Hunt et al., 1982), 
hence the additional debriefing. In addition, debriefing methods are especially 
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suited to discover problems of comprehension (Presser et al., 2004). Therefore, 
during the telephone debriefing we examined whether all questions meant to 
the respondents what they were intended to mean. As a result of the pre-testing 
phase, several items/questions had to be re-formulated, and some items had to 
be removed. In table 4.1 an overview is given of the theoretical constructs and 
the number of items that were deleted. A detailed account of the sources and 
exact nature of the questionnaire items is provided in the measure validation of 
the conclusive sample. 
 
Table 4.1 Item Deletion, Item Statistics and Reliabilities 
 
Variable N items 

(initial 
items) 

Cronbach 
Alpha (a) 

Cronbach 
Alpha (b) 

Environmental Dynamism 5 (5) .759 .761 

Exploration 5 (7)  .748 .843 

Exploitation 5 (7) .781 .835 

Cognitive barriers 3 (3) .756 .789 

Organizational barriers 3 (4) .798 .825 

Structural capabilities 

Formalization 

Routinization 

 

4(5) 

4(5) 

 

.802 

.812 

 

.836 

.851 

Interaction Capabilities 

Inter-functional coordination 

Participation in decision making 

Job rotation 

 

3 (6) 

3 (3) 

2(2) 

 

.813 

.833 

.856 

 

.838 

.894 

.889 

Socialization capabilities 

Connectedness 

Socialization tactics 

 

3 (5) 

4 (5) 

 

.765 

.811 

 

.789 

.841 

Organizational Performance 

Efficiency 

Effectiveness 

 

3(3) 

4(4) 

 

.902 

.831 

 

.923 

.864 

 (a) : Cronbach alpha Web-based pilot test I; (b) Cronbach alpha Web-based pilot test II; 

 

Web-survey Pilot Test II 
Finally, after adjusting the questionnaire, we conducted a second web-based 
survey pilot-test using the same TiasNimbas sampling frame. In this second 
pilot test (200 surveys were sent out), a total of 43 completed surveys were 
returned. We used an identical survey procedure as during the first pilot test. 
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Besides the exploratory factor analysis and the principal component analysis 
and consistent with the first pilot test, we tested for multi-collinearity, analyzed 
the variance inflation factors (on the item level) and the condition indices (on 
the construct level). The latent variables as well as their manifest variables 
stayed well below the critical threshold values. This second pretest convincingly 
supported the reliability of the measurement instrument (Table 4.1). 
Finally we conducted an independent–samples t-test to compare the different 
scores (Mean and Standard Deviation)of Pilot I and Pilot II.  There were no 
significant differences in the scores for Pilot I compared to Pilot II. The scores 
are presented in table 4.2.  
 
Table 4.2 Comparing Web-survey Pilot I and Pilot II  
      (Independent-samples t-test) 
 

Variable Mean Pilot I 

(Std. Dev.) 

Mean 

Pilot II 

(Std. Dev.) 

t 

(df = 81) 

p 

(two-

tailed) 

Environmental Dynamism 14,92 (4,53) 15,03 (4,02) ,816 ,417 

Exploration 23,11 (4,62) 17,17 (4,24) -,394 ,695 

Exploitation 23,83 (4,24) 16,91 (4,15) -1,597 ,114 

Cognitive barriers 8,46 (3,09) 8,61 (3,04) ,203 ,840 

Organizational barriers 8,37 (3,10) 8,53 (3,10) -,891 ,376 

Structural capabilities 

Formalization 

Routinization 

 

25,18 (4,72) 

26,16 (4,60) 

 

15,11 (4,73) 

15,79 (4,60) 

 

-,595 

-1,478 

 

,554 

,143 

Interaction Capabilities 

Inter-functional coordination 

Participation in decision making 

Job rotation 

 

26,98 (3,84) 

10,92 (3,10) 

4,89 (2,31) 

 

13,49 (3,85) 

11,01 (3,14) 

4,96 (2,31) 

 

-,640 

1,04 

-,727 

 

,524 

,301 

,470 

Socialization capabilities 

Connectedness 

Socialization tactics 

 

12,12 (2,78) 

9,85 (3,84) 

 

12,27 (2,80) 

12,54 (3,84) 

 

,028 

1,515 

 

,997 

,134 

Organizational Performance 

Efficiency 

Effectiveness 

 

9,85 (2,77) 

13,12 (3,48) 

 

9,97 (2,77) 

13,69 (3,47) 

 

-,778 

-.,95 

 

,439 

,429 
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Generating the data sample 
 The information of the respondents (organizations) contacted for this 
study was drawn from a non-public database of the Dutch subsidiary of GfK. 
This data base was developed on the basis of organizations participating in 
various research panels organized by GfK. This GfK database constitutes one of 
the most comprehensive lists of Dutch companies. Furthermore, this database 
also fits the previously defined filter criteria, and the respondents are frequently 
approached by GfK by e-mail for web-based surveys. The data-sample (a 
sampling frame of 2076 organizations) is representative of the target 
population. A comparison with the CBS (Central Bureau of Statistics) database 
showed also a satisfactory approximation.  
All participants belonging to this GfK-database are listed with their e-mail 
address and respondent name (including job title and degree). Thus, they all 
had an equal chance of being sampled for participation in the survey, reducing 
the non-coverage error to virtually zero.  
Additionally, in order to match the requirements of this research, the 
respondents and their organizations had to meet several other criteria.  
 

1. The hierarchical position of the respondent - In addition to the use of 
self-reports, management research frequently uses single respondents, 
mostly top-level managers as key informants (Venkatraman, 1989) to 
make inferences about an organization’s situation (Cycyota & 
Harrison, 2002). CEO’s or high-placed managers are the best-
positioned respondents to have a clear view about the overall 
organizational system, since they have access to information about how 
the total system operates, whereas lower-placed managers generally do 
not (Snow & Hrebiniak, 1980; Hambrick, 1981). Similarly, Parcel et 
al. (1991) argue that as far as organizational-level data are concerned, 
employee reports are more erroneous than manager reports. Based on 
these arguments and our experience during the qualitative research 
phase, we concluded that CEO’s (level 1), General Management/BU-
managers (level 2) and Management team members of a BU or division 
(level 3) were the best placed respondents to answer our questionnaire. 
Thus, the invitational e-mail with the link to the web-based 
questionnaire was sent to one high-placed person per organization or 
business unit. 
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2. Furthermore, in order to provide reliable answers to the questions 
regarding the working method of the total organizational system, these 
high-placed managers had to have worked at least for three years within 
the current organizations.   

3. Organizations in the sample must have enough resources to deploy 
them to exploration and exploitation simultaneously. As a working rule 
of thumb, organizations in the sample must meet the criterion of work 
force of at least 50 full time equivalents. 

4. In order to provide the research team with reliable answers to the issue 
organizational ambidexterity, we had to ensure that the core business of 
the respondents’ organization could be considered established. 
Accordingly, organizations younger than 10 years were excluded from 
the sample.  

 
 Based on the above screening criteria, the revised population consisted of 
1,603 organizations. Following the procedure outlined and pretested in the 
web-based survey pilot tests, a personalized invitational e-mail was sent to all 
1,603 respondents in May 2009. As of the end of June 2009, 213 completed 
questionnaires were received. Shortly after the summer holidays, we sent a 
reminder to the remaining potential respondents. An additional 160 
respondents reacted. This produced a total of 373 responses, corresponding to a 
response rate of 23,3%. Listwise deletion of cases with missing values (13 
cases), and analysis of multivariate outliers based on Mahalanobis distance (5 
cases), reduced the final sample to 355.  
The total sample of 355 respondents included managers belonging to the three 
highest hierarchical levels. A Chi-square analysis, using the GfK database, 
showed no sampling bias in terms of the respondents’ echelon, his or her 
primary functional area, respondents’ and age of the organization (p > ,05).  
We compared the responses of the early respondents (before the end of June 
2009; n=213) with the responses of the wave of late respondents (i.e., the 
respondents who answered after the summer holidays of 2009; n=160) in terms 
of the model variables.  
The results of the t-tests indicated no significant differences (p> ,05) between 
early and late respondents for either group. Thus, no response bias was induced 
by or correlated with the speed of response.  
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Main characteristics of the final data sample 
 Of the 1603 surveys mailed, 373 surveys were returned completed. 
Overall, the study yielded a 23,3% effective response rate and a 22,1% usable 
response rate (after listwise deletion of cases with missing values and analysis of 
multivariate outliers).  43,4 % of the respondents’ organizations were older 
than 50 years.  47% of the organizations counted more than 500 employees (in 
terms of fte’s) and 59,7% of the respondents worked longer than 5 years at the 
present organization. Almost half of the respondents (47%) held a general 
management position within their organization.  Table 4.3. presents an 
overview of the sample demographics. 
 
Table 4.3 Characteristics of the sample (n=355) 
 
Variable % Variable % 
Organization age (years) 

5 – 10 

11 – 20 

21 – 30 

31 – 40 

41 – 50 

>50 

 

17,4 

11,9 

10,5 

9,9 

6,9 

43,4 

Primary functional area 

Marketing & Sales 

Operations 

R&D/Business Development 

Finance 

IT/Information Management 

General Management 

 

 

26,8 

12,7 

5,6 

3,9 

3,9 

47,0 

Organization size (number of fte) 

50 – 99   

100 – 249 

250 – 499 

500 – 749 

750 - 999 

> 1000 

 

31,5 

11,6 

9,9 

5 

5,5 

36,5 

Industry Affiliation 

Consumer durables 

Consumer package goods 

Transport & Storage 

Industry 

Chemicals 

Pharma 

Financial Services 

Professional Services 

Other Services 

Construction and Installation 

 

3,4 

9,6 

1,1 

9,6 

2,3 

1,4 

12,1 

29,6 

21,1 

9,9 

Managers’ experience (years 

working at the organization) 

3 – 4 

5 – 10  

> 10 

 

 

 

40,3 

30,1 

29,6 
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Measure development and validation of constructs 
 
Introduction 
 This section describes the sources and the development of the 
questionnaires’ multiple-item scales, and the reliability and validity assessment.  
In the early stages of the measure development and questionnaire design, the 
extensive literature study and the qualitative and quantitative pilot tests, proved 
instrumental.  
 First, validated operationalizations developed by other researchers, of the 
combinative capabilities, efficiency and effectiveness performance and 
environmental dynamism constructs, were adopted (Creswell et al., 2003).  The 
scales are based on existing measures in the literature. Because “it permits 
tailoring the manipulations and measures to whichever definitions emerge from 
the explication” (Cook and Campbell, 1979: p 65), a precise explication of 
constructs is vital for a high construct validity. Whenever appropriate measures 
were not available in the literature, measures were developed based on their 
conceptualization within the existing literature (e.g., exploration and 
exploitation capabilities, barriers to resource reconfiguration and strategic 
orientation).  
 Second, the conceptual definitions served as guidelines during the 
qualitative pre-testing phases. More specifically, these findings enabled us to 
further adjust, further specify and validate these definitions by conducting 
workshops, engaging in discussions with selected experienced managers, and 
debriefing by telephone with several respondents (Bagozzi, 1994a: p39). Thus, 
the development of all scales was consequently based on a conceptual study of 
the relevant literatures and on the results of our qualitative pretesting research. 
For every category of variables, both the contents of the construct and the 
measurement mode were first specified before a sample of reflective indicators 
or a census of formative indicators were formulated to measure the construct.  
We followed this logic in order to explicitly relate theoretical notions to the 
empirical research model,  in order to be better able to draw valid research 
conclusions (Bagozzi, 1994a; Rossiter, 2002). Thus, the formulation of the 
operational construct definitions is based on the broadly accepted conventions 
developed by Rossiter (2002).  
 Furthermore, based on the procedures described in the paragraph 
‘Research Methods’, the reliability and the validity of the developed measures 
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have been enhanced by screening the web-based survey.  
 In the following paragraphs, we first start with a discussion of the 
findings of the exploratory factor analyses for each conceptual domain. 
Constructs belonging to the same domain can be assumed to be conceptually 
and empirically related, i.e., they belong to the same nomological network. By 
purifying the measures in advance, we keep the analyses structured and facilitate 
factor interpretation. Thus, we first discuss the separate exploratory and 
confirmatory factor analyses of the separate measurement models and 
subsequently present the structural model. 
  
 
Measuring the performance effects of exploration and 
exploitation 
 
Exploration and Exploitation capabilities 
 While an increasing number of studies examine the nature of exploration 
and exploitation, few of them have actually used a well-established multi-item 
scale to measure these two phenomena quantitatively.  
Auh and Menguc (2005) define exploration and exploitation from the 
perspective of knowledge application.  Other researchers conceptualize 
exploration and exploitation purely from a technological perspective on 
innovation (Isobe et al., 2004; He and Wong, 2004). Atuahene-Gima (2005) 
focuses his research scope on the skills associated with exploration and 
exploitation. Jansen et al. (2006) focus their research on the performance effects 
of explorative and exploitative innovations. Another study conducted by 
Yalcinkaya, Calantone and Griffith (2007) investigates the  exploration and 
exploitation capabilities of importers and indicates that the marketing resources 
influence the importer’s development of exploitation capabilities whereas the 
technological resources influence the development of exploration capabilities. 
 All measurement scales proposed in these studies are sufficiently reliable. 
However they do not sufficiently match the conceptual domain of the 
exploration and the exploitation capabilities developed in the theoretical 
framework. Several steps were taken to build reliable and valid scales. To 
achieve content validity, we first created a pool of exploration and exploitation 
capability items, based on the definition of March (1991 : p. 71) and the 
insights provided by Jansen et al. (2006) and Yalcinkaya, Calantone and 
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Griffith (2007).  
In a next step, we discussed these constructs with the participants of the 
workshops and the feedback interviews.  Finally we tested the survey with the 
edited items to assess the reliability, the uni-dimensionality and the convergent 
and discriminant validity of the constructed scales. 
 ‘Exploration capabilities’ and ‘exploitation capabilities’ are latent 
variables, the measures of which are specified as reflective measures. 
Consequently, the manifest variables are expected to correlate, sincet they 
belong to the same nomological cluster and must be considered interchangeable 
(Jarvis et al. 2003). 
 Based on the quantitative and qualitative pre-test phases, we conducted 
reliability and validity analyses. Items that were insufficiently comprehensible 
were identified and reformulated. Items that loaded too low on the construct of 
interest were deleted. The five-item scales for exploration and exploitation 
determine the extent to which an organization deployed exploration and 
exploitation capabilities during the previous 3 years. The items are presented in 
table 4.4. Answers range on a 5-point Likert scale ranging from ‘nihil’ to ‘to a 
very large extent’. 
 
Table 4.4. Measures for Exploration and Exploitation 
 

To what extent did your organization focus during the previous 3 years on: 

 Exploration Exploitation 
1. Searching for new directions of development that 

impacted your current products/services/processes or 

markets 

,713 -,148 

2. Evaluating the different development options in terms of  

products/services/processes or markets 

,703 -,209 

3. The major renewal of current products/services/processes ,766 -,089 

4. Risky activities of which the associated yields or costs were 

not clear from the outset  

,610* -,089 

5. Activities that required much adaptability from the 

organization 

,831 -,066 

6. Activities that required the development of new 

competences 

,754 -,218 

7. Activities outside the scope of the existing, formulated 

organization strategy 

,588* -,045 
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1. Activities that built on the existing  experience of the 

organization  

-,058 ,616* 

2. Activities characterized by a high level of routine -,088 ,758 

3. Especially serving existing customers/markets  with existing 

products/services 

-,253 ,590* 

4. Activities of which it was clear to the organization how to 

perform them 

-,068 ,841 

5. Activities primarily focusing on achieving short-term results -,041 ,719 

6. Activities that could be executed using the existing 

competences and skills  

-,271 ,742 

7. Activities that clearly fit the policy formulated -,139 ,729 

   

Eigenvalues 4,998 2,485 

Percentage of Variance explained 40,81 20,59 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 

Normalization. Table entries represent factor loadings. All items are measured on a five-point scale 

(1 = ‘nihil’ to 5 = ‘to a very large extent’). * deleted items 

 
 The exploratory factor analysis using varimax rotation reveals two 
underlying dimensions.  Consequently, two summated scales can be 
constructed: one scale measuring exploration (five items) and one scale 
measuring exploitation (five items). The items pertaining to these scales are 
unidimensional and exhibit good convergent and discriminant validity.  
The eigenvalues for the two factors exceeds 2.4, all items load on the intended 
appropriate factors with factor loadings exceeding .59, and no item cross-
loading exceeds  .30.  
Regarding the loadings, we follow Comrey and Lee’s (1992; in Tabachnick and 
Fidell, 2001c : 625) rules of thumb to include only ‘excellent’ loadings, i.e., 
loadings with a value higher than 0,71 (50% overlapping variance). 
Following this rule of thumb, the principal components analysis leads to the 
exclusion of two of the exploration items and two of the exploitation items. 
These four items have factor loadings below the cut-off value of .71. Further 
analyses shows that these items have the highest standard deviations among all 
the 14 items, and the Cronbach alphas of the two summated scales increase 
upon exclusion of these items. Further, the mean of the two excluded 
exploration items and the mean of the two excluded exploitation items are all 
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significantly lower (t-test, p < .001) than the means of the summated 
exploration and exploitation scales, indicating a possible systematic response 
bias (i.e., nonrandom error).  
Upon deletion of these items, the reliability of the exploration and exploitation 
scale was recalculated using the Cronbach alpha coefficient,  the composite 
reliability (CR) and the average variance extracted (AVE) using CFA.  All 
measures are well above the cut-off points, indicating strong reliability. 
 
Table 4.5. Reliability Analysis of the Exploration and Exploitation Measures 
 
Variable Cronbach’s Alpha  CR AVE 

Exploration ,843 ,830 ,512 

Exploitation ,835 ,844 ,520 

 
Next, we conducted a confirmatory factor analysis (CFA), allowing each item 
to load only on the factor for which it is a reflective  indicator. The CFA 
indicates that a two-factor model fits the data well. Table 4.6.  shows the 
standardized regression weights of the two scales.   
 
Table 4.6. Confirmatory Factor Analysis:  Exploration/Exploitation 
 
Standardized Regression Weights 

Organizational Exploration 

Estimate Squared Multiple 

correlations 

CR AVE 

Search  Exploration 1 0,554 0,307 

0,830 0,512 

Options development  Exploration 2 0,579 0,335 

Renewal  Exploration 3 0,740 0,548 

Adaptability  Exploration 5 0,771 0,594 

New competences  Exploration 6 0,849 0,721 

Standardized Regression Weights 

Organizational Exploitation 

Estimate Squared Multiple 

correlations 

CR AVE 

Routine activities  Exploitation 2 0,679 0,461 

0,844 0,520 

Clear working routines  Exploitation 4 0,791 0,626 

Short-term result  Exploitation 5 0,661 0,437 

Existing competences  Exploitation 6 0,726 0,527 

Current policy  Exploitation 7 0,741 0,549 
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Table 4.7.  Model fit Analysis of the Measurement Model: 
       Exploration/Exploitation 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Exploration/Exploitation 

χ2 = 314,411, p<,001 

3,532 0,939 0,898 0,955 0,953 0,085 

 
 Importantly, the competing model that the items of both scales converge 
on one common factor, i.e. the hypothesis that exploration and exploitation 
represent the extremes of one continuum, can be rejected.  
 
Ambidexterity 
 Ambidexterity has been defined as the simultaneous pursuit of 
exploration and exploitation.  Thus, ambidexterity is a multidimensional latent 
variable formed by the non-substitutable combination of exploration and 
exploitation (Schulze, 2009: p 120).  Past research has distinguished different 
ways to measure organizational ambidexterity:  

1. Summating exploration and exploitation capabilities to one 
ambidexterity measure (Lubatkin et al., 1996); 

2. Calculating the difference between exploration and exploitation 
capabilities by substraction (He and Wong, 2004); 

3. Creating a cross-product by multiplying exploitation and exploration 
capabilities (Gibson and Birkinshaw, 2004); 

 
 In order to develop a measure of ambidexterity as a construct reflecting 
the combination of exploration and exploitation capabilities, we followed the 
procedure of Edwards (1994). According to our theory, the construct 
ambidexterity correlates with organizational performance. We executed four 
regression analyses with organizational performance as a dependent variable. 
Organizational performance was reflected by a perceptual measure of 
organizational efficiency and organizational effectiveness (see next paragraph) 
In the first unconstrained regression, exploration and exploitation capabilities 
are treated as two independent variables. Next we executed three constrained 
regressions, in which we combined exploration and exploitation capabilities 
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into one independent variable, following the previously presented ways 
(Summation, Difference and Multiplication).  Comparing the R2 scores 
between the unconstrained and constrained regressions, the calculated F-values 
did not show a significant loss of explanatory power. The cross-product term 
(exploration * exploitation) exhibited the highest explanatory power (R2 = .233; 
F = 108,61 and β = .485), as compared to the summated result ((R2 = .203; F = 
107,00 and β = .482) and the substraction result ((R2 = .033; F = 2,85 and β = 
.089). Based on these results we decided to capture ambidexterity by the cross-
product term of exploration and exploitation capabilities, as a multiplicative 
interaction term. 
 Since the assumptions of bivariate normality and classical measurement 
theory are met, the reliability of the cross-product term ‘organizational 
ambidexterity’ can be calculated using the expression of Bohrnstedt and 
Marwell (1978).  
 
ρxz,xz = ϑ2

x ρxx + ϑ2
z ρzz  + 2 ϑxϑz ρxz + ρ2

xz+ ρxx ρzz          = ,757 

                                                                                                                                  

 ϑ2
x + ϑ2

z + 2 ϑxϑz ρxz + ρ2
xz+ 1 

 
Where ρxz,xz  is the reliability of Organizational Amidexterity;  ϑx is the ratio 
of the mean to the standard deviation of Exploration (3,965); ϑz is the ratio of 
the mean to the standard deviation of Exploitation (4,067).  
ρxx  and ρzz are the reliabilities of Exploration (.843) and Exploitation 
(.835); and ρxz is the correlation between Exploration and Exploitation (-
.333). Following Bohrnstedt and Marwell (1978), a value of .757 indicates  a 
strong reliability.  
 
An alternative way to calculate the reliability of Organizational Ambidexterity, 
is by centering Exploration and Exploitation in the population. This implies 
that their mean would equal zero, and we could use the simpler expression 
presented in Busemeyer and Jones (1983); 
 

ρxz,xz = ρ2
xz+ ρxx ρzz    = .757 

 

                                ρ2
xz+ 1 

 

2 2 2

2
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Based on the previous, we can conclude that Organizational Ambidexterity as a 
cross-product term of Exploration and Exploitation shows strong reliability in 
both cases.  
 
Organizational Performance 
 As outlined in chapter 3, we distinguish two types of organizational 
performance that reflect the multidimensional nature of organizational 
performance. The primary scope of exploration and exploitation is different in 
terms of payback horizon (Auh and Menguc, 2005 : p 1653). Consequently, 
organizations measure their performance along multiple criteria (profit, 
efficiency, market share, stability, etc.). In order to capture this 
multidimensionality, many researchers have emphasized multi-perspective 
measures (Auh & Menguc, 2005; Davis & Pett, 2002; Venkatraman & 
Ramanujam, 1986) such as effectiveness and efficiency (Mahoney,1988; 
Pennings and Goodman,1977). In this respect, we argue that firm performance 
can be expressed in terms of effectiveness (e.g. market-share growth or sales 
growth) and efficiency (e.g. profitability or return on assets) (Hambrick,1983; 
Miles and Snow,1978). 
First, effectiveness captures the success of the organization’s offerings in relation 
to those of its competitors.  Effectiveness is commonly assessed by measures 
such as sales growth compared with that of the competition and changes in 
market share. Second, efficiency assesses the outcome of an organization’s 
programs in relation to the resources employed in implementing these 
programs.  
Since many of the organizations in the data sample are privately held, 
measuring organizational performance based on objective numbers is 
cumbersome, if not operationally impossible.  Therefore, we use a perceptual 
performance measure. According to Smith et al. (1986 : p70), perceptual 
performance measures correlate strongly  with objective indicators and are 
therefore likely to possess sufficient validity. 
In the survey, we ask the respondents’ judgment about the performance of their 
organization, for the last 3 years, relative to the industry average. Table 4.8.  
gives an overview of the performance measures.  
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Table 4.8. Measures for Effectiveness and Efficiency Performance 
 

Measurement instrument for Efficiency Source 

1. Profit margin Adapted from McDougall 

et al. (1994) 2. Return on investment (ROI) 

3. Net profit 

Measurement instrument for Effectiveness Source 

4. Sales   

Adapted from McDougall 

et al. (1994) 

5. Market share 

6. Sales growth 

7. Market share growth 

 
 Thus, organizational performance constitutes a second-order factor, 
formed by efficiency performance and effectiveness performance. Even though 
both constructs may be partially correlated, conflicting scopes do exist between 
them. They are not interchangeable and belong to two distinctive nomological 
nets. Therefore, organizational performance is specified as formative.  
The three-item efficiency scale determines the extent to which an organization 
performs better than the competition in the output over input comparison 
during the previous 3 years. The four item effectiveness scale determines the 
extent to which an organization performs better than the competition in terms 
of its market position the last 3 years a. The items are presented in table 5.7. 
Response categories ranged on a 5-point Likert scale from ‘far below market 
average’ (1) to ‘far above market average’ (5). These two constituent variables, 
efficiency performance and effectiveness performance, meet the threshold 
criteria for Cronbach alpha, composite reliability and average variance 
extracted.  This suggests excellent reliability on the construct level. Table 4.9. 
summarizes the reliability of the reflective endogenous variables. 
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Table 4.9. Measures for Effectiveness and Efficiency Performance 
 

“Please indicate for each of the following indicators, your firm’s performance relative to 

the competition during the last 3 years “ 

. 

 Efficiency Effectiveness 
1. Profitability ,901 ,121 

2. Return on Investment ,917 ,180 

3. Net Profit ,937 ,142 

   

4. Sales  ,239 ,796 

5. Market share  ,076 ,846 

6. Sales growth ,166 ,882 

7. Market share growth ,087 ,859 

   

Eigenvalues 3,676 1,886 

Percentage of Variance explained 52,51 29,45 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser  

Normalization. All items were measured on a five-point scale (1 = ‘much below average’ to 5 = 

‘much above average’) 

 
Table 4.10. Reliability Analysis: Efficiency and Effectiveness performance 
 

Variable Cronbach Alpha  CR AVE 

Efficiency 

Effectiveness 

,923 

,880 

,924 

,851 

,802 

,592 

 
The confirmatory factor analysis supports a two-factor solution. Table 4.11 and 
4.12. show the standardized regression weights of the two scales.  
 
Table 4.11. Model fit Analysis of the Measurement Model: 
  Efficiency and Effectiveness performance 

Fit Index 

Latent Variable 

CMIN

/DF 

NFI RFI CFI GFI RMSEA 

Efficiency/Effectiveness 

χ2 = 101,044, p<,001 

3,208 0,980 0,962 0,986 0,973 0,079 
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Table 4.12. Confirmatory Factor Analysis: Efficiency-Effectiveness performance 
 
Standardized Regression Weights 

Organizational Performance 

Estimate Squared 

Multiple 

correlations 

CR AVE 

Profitability  Efficiency 1 0,939 0,882 

0,924 0,802 ROI  Efficiency 2 0,907 0,823 

Netprofit  Efficiency 3 0,838 0,702 

 

Sales  Effectiveness 1 0,852 0,726 

0,851 0,592 
Market share  Effectiveness 2 0,846 0,716 

Sales growth  Effectiveness 3 0,711 0,506 

Market share growth  Effectiveness 4 0,649 0,421 

 
We assessed the discriminant validity through the Fornell-Larcker (1981, p : 
45) criterion. As the square roots of the AVEs of each reflective construct are 
higher than the inter-construct correlations, discriminant validity can be 
assumed at the construct level. Table 4.13 shows that all diagonal elements 
(square roots of AVE), exceed the lower left triangle of inter-construct 
correlations, meaning that all constructs share more variance with their own 
indicators than they share with the other latent constructs in the model 
(Hulland, 1999; Chin, 1998a; Barclay et al., 1995).  
 
Table 4.13. Discriminant validity on the construct level for the Performance 
model 
 

Correlations 

Variables 

1 2 3 4 

Exploration  (,716)       

Exploitation -,333** (,721)   

Efficiency Performance ,085 ,435** (,895)  

Effectiveness Performance ,496** -,115* ,316** (,769) 

Square roots of the AVE’s are shown between brackets for each reflective construct. 

**.Correlation is significant at the 0.01 level (1-tailed),  

*. Correlation is significant at the 0.05 level (1-tailed). 
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We conclude our evaluation of the performance measurement models with an 
assessment of the reliability for the formative second order construct 
‘organizational performance’, which is formed using the latent measures of 
efficiency performance and effectiveness performance.  
Table 4.14 summarizes the relevant information on Organizational 
Performance.  
 
Table 4.14. Information on Organizational Performance 
 
Variables  Weight VIF 

Efficiency Performance ,546* 1,11 

Effectiveness Performance ,683* 1,11 

Condition Index 1,21 

* p<.01 

 
Based on the low VIF-values and a condition index approaching unity, we 
conclude that multi-collinearity problems are absent. Further, the significantly 
positive weights of efficiency performance and effectiveness performance in line 
with our research model. 
 
Exploratory factor analysis of the performance model 
 Finally, results are given for the exploratory factor analysis involving all 
the variables with hypothetizing four factors to be extracted. The scree-test and 
the Kaiser criterion (eigenvalue > 1) confirmed a four factor solution. 
Inspection of the rotated factor matrix, shows that no indicator loads strongly 
on more than one factor. All communalities of the retained items largely exceed 
.50, i.e., more than 50% of each item’s variance is explained by the latent 
factors (Tabachnik & Fidell, 2001c).  
In conclusion, the exploratory factor analysis, after item purification, reveals the 
same pattern as the separate exploratory factor analyses. This provides solid 
support for the underlying factor structure of the hypothesized performance 
model.   
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Table 4.15. Exploratory Factor Analysis: Performance Model (after items 
deleted) 
 
Component Eigenvalues % of Variance Cumulative % 

1 5,02 29,53 29,53 

2 4,18 24,58 54,11 

3 1,51 8,85 62,97 

4 1,23 7,24 70,20 

 

 

Extraction Method: Principal Component Analysis. Rotation Method : Varimax with Kaiser 

Normalization  

Rotation converged in 7 iterations.  

 
 
 

Component 1 2 3 4 Communality 

Exploration 6 0,80 -0,03 0,13 0,01 ,609 

Exploration 5 0,79 -0,19 0,21 -0,04 ,586 

Exploration 3 0,74 -0,06 0,38 0,01 ,685 

Exploration 2 0,70 -0,24 -0,01 0,24 ,652 

Exploration 1 0,69 -0,19 0,27 -0,03 ,698 

Exploitation 7 -0,06 0,85 0,02 0,16 ,590 

Exploitation 6 -0,29 0,77 0,12 0,04 ,755 

Exploitation 5 -0,03 0,73 -0,26 0,14 ,503 

Exploitation 4 -0,15 0,70 -0,15 0,25 ,691 

Exploitation 2 -0,15 0,66 0,01 0,22 ,619 

Effectiveness 4 0,12 -0,12 0,83 0,11 ,692 

Effectiveness 5 0,35 0,04 0,83 0,11 ,731 

Effectiveness 6 0,30 -0,07 0,79 0,08 ,824 

Effectiveness 7 0,10 -0,03 0,78 0,26 ,724 

Efficiency 1 0,01 0,17 0,15 0,88 ,824 

Efficiency 2 0,06 0,33 0,18 0,86 ,864 

Efficiency 3 0,09 0,29 0,20 0,86 ,887 
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Measuring the Antecedents variables 
 The theoretical framework of this Ph.D study comprises three antecedent 
variables: structural capabilities, interaction capabilities, and socialization 
capabilities. This part of the study mainly uses existing scales from the dynamic 
capabilities literature, especially the seminal work on combinative capabilities 
by Kogut and Zander (1992) and the work by Jansen et al. (2006) on 
organizational mechanisms associated with combinative capabilities. In chapter 
three, we distinguished formalization and routinization as underlying 
organizational mechanisms for structural capabilities. Next we defined 
interfunctional coordination, participation in decision making and job rotation as 
organizational mechanisms associated with interaction capabilities. Finally, 
connectedness and socialization tactics were defined as mechanisms associated 
with socialization capabilities. 
The items measuring these constructs were operationalized as reflective 
measures. The manifest variables that belong to the same nomological cluster, 
will be probably correlated, and are interchangeable (Jarvis et al. 2003).  
Thus, structural, interaction and socialization capabilities are multidimensional 
latent variables formed as a composite measure by the non-substitutable 
combination of the underlying organizational mechanisms.  
For each type of combinative capability we asked the respondents’ degree of 
agreement to stated propositions associated with the underlying organizational 
mechanisms, on a five-point Likert-scale, reaching from ‘I fully disagree’ (1) to 
‘I fully agree’ (5).  
 
Structural Capabilities 
 Formalization taps into the extent to which rules, procedures, 
instructions, and communications are formalized or written down (Khandwalla, 
1977).  Relevant for this research is the perspective that formalization is aimed 
at reducing variance through incremental improvements in products, processes, 
services and outputs (Benner and Tushman, 2003). We use an existing scale 
from Desphandé and Zaltman (1982) to measure formalization.  
The items used to assess routinization, are based on the scale developed by 
Whitney, Daft and Cooper, (1983) and covers the extent to which tasks within 
organizations are invariable, uniform or predictable.  The items are presented in 
table 4.16. 
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Table 4.16. Measures for Structural Capabilities 
 

To what extent represent the following statements the way your organization deploys 

structural capabilities: 

 Formalization Routinization 
1. Whatever situation arises, written procedures are 

available for dealing with it  
,641 ,101 

2. Rules and procedures occupy a central place in the 

organizational unit.  
,713 ,152 

3. Written records are kept of everyone’s 

performance/processes  
,732 ,014 

4. Employees in our organizational unit are hardly checked 

for rule violations (rc). 
,374* ,321 

5. For all positions at all levels in our organization,  job 

descriptions have been formulated  
,724 ,210 

   

1. Many of the day-to-day tasks are the same  ,216 ,668 

2. Basically, employees perform repetitive activities in doing 

their jobs. 
,088 ,712 

3. There is a clearly known way/procedure to do the major 

type of work we normally encounter 
,148 ,723 

4. There is a clearly defined body of knowledge of subject 

matter which guides us in doing our work 
-,345 ,423* 

5. For each job, there is a clear description of tasks and 

responsibilities. 
.291 ,859 

   

Eigenvalues 5,411 1,080 

Percentage of Variance explained 54,105 10,803 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 

Normalization. An asterix indicates an item that was deleted from subsequent analyses. Items that 

are reversely coded are indicated ‘(rc)’.  All items are measured on a five-point scale (1 = I fully 

disagree 5 = I fully agree) 

 
The exploratory factor analysis, using varimax rotation, suggests a two factor 
solution.  Two summated scales can be constructed: a four item formalization 
scale and a four item routinization scale. Two items are excluded because of a 
factor loading below ,50 and cross-loadings above ,30. The remaining items 
pertaining to formalization and routinization are uni-dimensional and show 
good convergent and discriminant validity.  
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The eigenvalues for the two factors exceed 1.0, all items load on the appropriate 
factors. The factor loadings exceed ,64, and no item cross-loading exceeds ,30 
(after deletion of items). After deleting two above mentioned items, the 
reliability of the formalization and routinization scales were calculated using 
Cronbach alpha, the composite reliability and average variance extracted.   
All measures are well above the cut-off points, indicating great reliability on the 
construct level. 
 
Table 4.17. Reliability Analysis: Formalization and Routinization 
 
Variable Cronbach Alpha  CR AVE 

Formalization ,836 ,796 ,501 

Routinization ,851 ,831 ,553 

 
We subsequently conducted a confirmatory factor analysis, constraining the 
loadings to the proposed latent variables.  The CFA indicates that a two factor 
model fits the data well. 
 
Table 4.18. Confirmatory Factor Analysis: Formalization and Routinization 
 
Standardized Regression Weights Structural 

Capabilities 

Estimate Squared 

Multiple 

correlations 

CR AVE 

Written procedures  Formalization 1 0,641 0,411 

0,796 0,501 
Rules and procedures  Formalization 2 0,71 0,504 

Written performancerecords  Formalization 3 0,732 0,536 

Job description  Formalization 5 0,724 0,524 

   

Day-to-day same tasks  Routinization 1 0,668 0,446 

0,831 0,553 
Repetitive activities  Routinization 2 0,712 0,507 

Known way/procedure  Routinization 3 0,723 0,523 

Clear  job/tasks description  Routinization 5 0,859 0,738 
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Table 4.19. Model fit Analysis of the Measurement Model: Structural 
Capabilities 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Structural Capabilities 

χ2 = 219,626, p<,001 

2,861 0,965 0,938 0,977 0,961 0,072 

 
Interaction Capabilities 
 Inter-functional coordination taps the extent to which organizations use 
liaisons, temporary task forces and cross-functional teams as interaction and 
coordination mechanisms in order to enhance knowledge sharing, 
communication and cooperation. The final measure was adapted and modified 
from Narver and Slater (1990) and  Zahra and Nielson (2002).  
To measure participation in decision-making we used reversely coded items 
based on the construct of centralisation of decision making (Dewar, Whetten 
and Boje, 1980; Hage and Aiken, 1967). 
Job rotation was measured with two items that assessed the extent to which 
employees ared rotated between different functions and between different 
organizational subunits (Jansen et al. 2006). The items are presented in table 
4.20.  
 
Table 4.20. Measures for Interaction Capabilities 
 

To what extent represent the following statements the way your organization deploys 

interaction capabilities: 

 Interfunct. 

Coord. 

Partici-

pation 

Job 

rotation 
1. The activities of functional units are tightly coordinated 

to ensure a better use of our market knowledge; 
0,58* 0,115 0,047 

2. In the product/services development processes we mostly 

use cross-functional teams (i.e, a tight integration of 

R&D, marketing and manufacturing ) 

0,79 0,281 0,174 

3. R&D and marketing and other functions regularly share 

market information about customers, technologies and 

competitors through the deployment of employees as 

liasons. 

0,764 0,022 0,013 
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4. To ensure an effective response to market conditions, a 

high level of cooperation and coordination among 

functional units in setting the goals and priorities for the 

organization, is crucial.  

0,575* 0,39 0,233 

5. Top management promotes communication and 

cooperation among R&D, marketing, and manufacturing 

in acquiring and using market information; 

0,725 0,232 0,272 

6. People from marketing, R&D and other functions play 

important roles in major strategic market decisions. 
0,551* 0,005 -0,005 

    

7. Execution of specific actions or initatives can only be 

realized after an approval by a supervisor. (rc) 
-0,123 0,401* 0,726 

8. A person who wants to make his own decisions will be 

quickly discouraged. (rc) 
0,042 0,587* 0,445 

9. Even small matters have to be referred to someone 

higher up for a final decision. (rc) 
0,151 0,912 0,015 

10. For every task they execute, unit members need to ask 

their supervisor. (rc) 
0,17 0,903 -0,037 

11. Most decisions people make here, require the approval 

of their supervisor. (rc) 
0,091 0,756 0,266 

    

12. Employees in our unit are regularly rotated between 

different functions. 
0,233 0,106 0,822 

13. Employees in our unit are regularly rotated between 

different subunits/departments. 
0,288 0,003 0,801 

    

Eigenvalues 5,249 2,276 1,387 

Percentage of Variance explained 40,377 17,510 10,666 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 

Normalization.  An asterix indicates an item that was deleted from subsequent analyses. Items that 

are reversely coded are indicated ‘(rc)’. All items were measured on a five-point scale (1 = I fully 

disagree 5 = I fully agree) 

 
The exploratory factor analysis (varimax rotation) suggests a three-factor 
solution.  Inspection of the results of the exploratory factor analysis, in 
combination with the item analysis (Cronbach alpha and item deletion 
analysis), indicates that three items of the inter-functional coordination scale 
and two items of the participation scale must be excluded from the final scale.  
Coefficient alpha of the inter-functional coordination measure increases when 
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item 1 is excluded. Item 4 cross loads significantly with the participation factor 
(> ,3) and item 6 loads low on inter-functional coordination ( < ,70, 
communality < ,30).  Finally, items 7 and 8 of the participation scale are 
contaminated (primary loading < ,70, cross-loading > ,30). The means of these 
two excluded items are significantly lower than the means of the summated 
participation scale (t-test, p < ,001), suggesting  non-random error.  
The eigenvalues for the three factors transcend 1.0, all remaining items load 
substantively on the intended underlying dimensions (after item deletion: factor 
loadings > ,725; cross-loadings < ,30).  Upon deletion of the specific items, 
Cronbach alpha, the composite reliability and the average variance extracted 
suggest strong scale reliability (Table 4.21). 
 
Table 4.21. Reliability Analysis: Interaction Capabilities 
 
Variable Cronbach Alpha  CR AVE 

Interfunctional coordination ,838 ,880 ,710 

Participation in decision making ,877 ,885 ,723 

Job Rotation ,894 ,890 ,802 

 
The confirmatory factor analysis yields a model that fits the data very well. The 
regression weights were as proposed and significant (p < .01). The results are 
presented in Table 4.22. 
 
Table 4.22. Confirmatory Factor Analysis: Interaction Capabilities 
 

Standardized Regression Weights 

Interaction Capabilities 

Estimate Squared 

Multiple 

correlations 

CR AVE 

High coordination     

  Cross-functional teams     

Sharing information     

 

Referring higher up       

Every day approval       

Approval by supervisor       
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Rotation between 

functions 

 
   

  

Rotation between units     

 
Table 4.23. Model fit Analysis of the Measurement Model: Interaction 
Capabilities 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Interaction Capabilities 

χ2 = 305,077,  p<,001 

2,861 0,965 0,938 0,977 0,961 0,072 

 
Socialization Capabilities 
Connectedness concerns the informal social relations and personal linkages 
between people. It comprises a more voluntary mode of coordination than 
hierarchical structures (Tsai, 2002). This increases the opportunity for informal 
hall talk and accessibility to knowledge sources within organizational units 
(Jaworski & Kohli, 1993).  
This construct is measured using a five item scale (Jaworski & Kohli, 1993) 
that appraises the extent to which individuals in organizational units are 
informally networked to various levels (Jansen et al., 2006). 
In measuring socialization tactics, we use the Van Maanen and Schein model 
(1979). They distinguish (1) collective and individual, and (2) serial and 
disjunctive tactics. These two categorizations impact on the custodial role 
orientations, the congruence of values and beliefs, and newcomer adjustments 
to organizations (Ashforth and Saks, 1996; Grant and Bush, 1996). A five item 
measure based on this taxonomy, adapted and constructed by Jansen et al 
(2006) was initially used to measure socialization. The items are presented in 
table 4.23.  
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Table 4.23. Measures for Socialization Capabilities 
 

To what extent represent the following statements the way your organization deploys 

socialization capabilities: 

 Connectedness Socialization 

tactics 

1. In our organizational unit, there is ample opportunity for 

informal ‘hall talk’ among employees 
0,58* 0,115 

2. In our unit, employees from different departments do not 

experience barriers in calling each other when the need 

arises 

0,79 0,281 

3. Managers discourage employees discussing work-related 

matters with those who are not immediate superiors (rc) 
0,764 0,022 

4. People around here are quite accessible to each other 0,675* 0,39 

5. In this unit, it is easy to talk with virtually anyone you need 

to, regardless of rank or position 
0,725 0,232 

   

6. New employees are involved with other new recruits in 

common, job-related training activities  
-0,123 0,401* 

7. Newcomers are facilitated in helping each other to 

understand the job requirements 
0,042 0,687 

8. Our unit puts all newcomers through the same set of 

learning experiences 
0,151 0,912 

9. Most of the training of our recruit is conducted separately 

from other newcomers (rc) 

 

0,17 0,903 

10. There is a sense of cohesiveness amongst newcomers in 

this unit 
0,091 0,756 

   

Eigenvalues 3,910 1,487 

Percentage of Variance explained 36,695 30,678 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 

Normalization. An asterix indicates an item that was deleted from subsequent analyses. Items that 

are reversely coded are indicated ‘(rc)’. All items were measured on a five-point scale (1 = I fully 

disagree 5 = I fully agree) 
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The exploratory factor analysis, with varimax rotation, suggests two underlying 
dimensions.  Two items are excluded because of a low factor factor loading (< 
.6) and one item because of a high cross-loading (> .3). Following the deletion 
of these items, the remaining items pertaining to the connectedness scale and 
the socialization tactics scale are unidimensional and possess good convergent 
and discriminant validity, in terms of eigenvalues (> 1.0), primary loadings (> 
.725), and cross-loadings (< .3).  The reliability of the purified connectedness 
and socialization tactics  scales is high (Table 4.24).  
 
Table 4.24. Reliability Analysis: Connectedness and Socialization Tactics 
 
Variable Cronbach Alpha  CR AVE 

Connectedness 

Socialization tactics 

,798 

,846 

,753 

,846 

,509 

,579 

 
The confirmatory factor analysis produces a model that fits the data well (Table 
4.25). 
 
Table 4.25. Confirmatory Factor Analysis: Socialization Capabilities 
 

Standardized Regression Weights 

Socialization Capabilities 

Estimate CR AVE 

No barriers in calling each other  Connectedness 2 0,661 

0,753 0,509 Discouraging work-related issues  Connectedness 3 0,840 

Easy to talk to every one  Connectedness 5 0,620 

 

Facilitating newcomers   Socialization tactics 7 0,764 

0,846 0,579 
All newcomers same learning path  Socialization tactics 8 0,798 

Newcomers trained separately  Socialization tactics 9 0,754 

Cohesiveness amongst newcomers  Socialization tactics 10 0,727 
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Table 4.26. Model fit Analysis of the Measurement Model: Socialization 
Capabilities 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Socialization Capabilities 

χ2 = 130,449, p<,001 

3,041 0,963 0,932 0,975 0,969 0,076 

 
Exploratory factor analysis of the antecedents model 
The exploratory factor analysis results in a nine factor solution, lending very 
solid support for the measurement model (Table 4.27).  
 
Table 4.27. Exploratory Factor Analysis Antecedents model  
 

Component Eigenvalues % of 

Variance 

Cumulative 

% 

1 5,66 15,30 15,30 

2 3,48 9,39 24,69 

3 3,29 8,90 33,59 

4 2,82 7,63 41,21 

5 2,75 7,42 48,63 

6 2,62 7,08 55,72 

7 2,51 6,79 62,51 

8 2,01 5,43 67,95 

9 2,00 5,41 73,35 
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1 2 3 4 5 6 7 8 9 

Commu

nalities 

Formalization 5 0,89 0,30 0,02 0,02 0,20 -0,05 0,10 -0,04 -0,13 0,76 

Formalization 3 0,81 0,15 0,03 -0,08 -0,04 -0,06 0,17 -0,07 -0,21 0,708 

Formalization 2 0,71 0,00 -0,20 -0,11 0,01 -0,22 -0,06 0,08 0,04 0,656 

Formalization 1 0,68 0,22 0,05 0,06 0,19 0,08 0,32 0,13 0,12 0,744 

Routinization 10 0,04 0,86 -0,17 -0,03 0,20 -0,17 -0,02 -0,23 -0,03 0,7 

Routinization 8 0,17 0,85 -0,23 0,06 0,18 -0,05 0,03 -0,25 0,05 0,781 

Routinization 7 0,05 0,81 0,22 0,06 0,19 0,08 0,32 0,13 0,12 0,699 

Routinization 6 -0,27 0,64 0,04 -0,05 0,39 -0,28 -0,15 -0,04 0,17 0,796 

soc tactics 10  0,02 0,04 0,80 0,06 -0,05 -0,04 0,21 0,00 0,23 0,744 

soc tactics 9 -0,08 0,09 0,79 0,25 0,08 0,09 0,00 0,08 0,12 0,736 

social tactics 8 -0,04 0,02 0,72 0,01 -0,21 0,17 0,24 0,25 0,00 0,748 

social tactics 7 0,16 -0,11 0,63 0,20 -0,14 0,28 0,31 0,18 0,14 0,725 

Exploration 6 0,00 0,06 0,05 0,83 -0,06 0,06 -0,02 0,09 0,24 0,673 

Exploration 5 -0,06 -0,07 0,14 0,81 -0,17 0,10 0,17 0,06 -0,02 0,663 

Exploration 3 -0,02 -0,20 0,18 0,74 0,08 0,26 0,30 0,09 0,13 0,791 

Exploration 2 -0,05 0,34 0,07 0,70 -0,33 0,01 0,32 0,08 0,02 0,77 

Exploration 1 -0,12 0,05 0,16 0,68 -0,18 0,08 0,50 0,13 0,08 0,751 

Exploitation 7 0,25 0,18 0,04 -0,04 0,81 -0,09 0,00 -0,04 -0,11 0,714 

Exploitation 6 0,27 -0,02 -0,08 -0,29 0,74 -0,08 0,16 0,03 -0,16 0,777 

Exploitation 5 0,27 0,17 -0,27 -0,06 0,72 -0,23 -0,08 -0,12 0,21 0,641 

Exploitation 4 0,13 0,22 0,12 -0,03 0,70 0,10 0,00 -0,07 0,09 0,773 

Exploitation 2 0,45 0,22 -0,16 -0,07 0,65 -0,19 -0,30 0,03 0,13 0,77 

Participation 10 -0,21 -0,06 0,10 0,17 -0,19 0,80 0,19 0,25 -0,07 0,878 

Participation 11 -0,14 0,14 0,14 0,12 -0,04 0,79 0,00 0,10 0,33 0,817 

Participation 9 -0,24 0,02 0,12 0,12 -0,20 0,76 0,14 0,28 -0,03 0,826 

interfn coord 5 0,00 0,05 0,26 0,21 0,00 0,15 0,76 0,22 0,17 0,768 

interfn coord 2 0,13 0,28 0,26 0,29 0,09 0,14 0,61 0,13 0,26 0,73 

interfn coord 3 0,00 0,16 0,31 0,36 0,04 0,14 0,59 0,22 0,35 0,782 

connectedness -0,14 -0,13 0,12 0,10 -0,05 0,21 0,27 0,88 0,02 0,815 

connectedness -0,06 0,03 0,02 0,11 0,00 0,26 0,26 0,86 -0,20 0,779 

connectedness -0,17 0,11 0,49 -0,01 -0,07 0,08 0,00 0,63 0,25 0,684 

job rotation 13 0,08 0,02 0,29 0,21 -0,08 0,10 0,32 -0,07 0,77 0,847 

job rotation 12 -0,14 0,05 0,37 0,25 -0,08 0,07 0,22 0,03 0,73 0,824 

 
Extraction Method: Principal Component Analysis; Rotation Method: Varimax with Kaiser 

Normalization. Rotation converged in 15 iterations. 
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An inspection of the rotated factor matrix shows that no indicator loads on 
more than one factor. The communalities of the retained items exceed .64: at 
least 64% of the item variation is explained by the factors (Tabachnik and 
Fidell, 2001c).  
Finally, we assessed the discriminant validity using the Fornell-Larcker (1981, p 
: 45) criterion. The square roots of the AVEs of each latent variable are higher 
than the correlation with the other constructs, demonstrating strong 
discriminant validity (Table 4.28). 
 
Table 4.28. Discriminant validity on the construct level for the Antecedents 
model 
 

Correlations 

Variables 

1 2 3 4 5 6 7 8 9 

Formalization (,707)         

Routinization ,651** (,743)        

Interfunctional Coord. ,166** ,087 (,842)       

Participation  -,311** -,417** ,343** (,850)      

Job rotation -,007 -,129** ,533** ,274** (,895)     

Connectedness -,184** -,222** ,450** ,488** ,259** (,713)    

Socialization tactics ,02 -,159** ,538** ,367** ,526** ,490** (,760)   

Exploration -,115* -,181** ,545** ,394** ,480** ,381** ,423** (,716)  

Exploitation ,572** ,675** ,0214 -,437** -,182** -,188** -,245** -,333** (,721) 

Square roots of the AVE’s are shown between brackets for each reflective construct. Calculated with 

SPSS AMOS 18. **. Correlation is significant at the 0.01 level (1-tailed), *. Correlation is significant at 

the 0.05 level (1-tailed). 
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Moderating Variables 
 
 We studied the impact of barriers to resource reconfiguration and 
environmental dynamism as moderators of the strength of the structural 
relationship. In order to examine moderating effects two methods can be 
applied. The traditional approach is to split the entire sample on the moderator 
variables in an above- and a below-median group (Bagozzi & Yi, 1994). The 
second approach is the hierarchical moderator regression (Williams, 2003). 
Although the first approach is relative simple it lacks statistical precision. The 
implicit risk is a loss of both statistical power and the multi-item character of 
the moderators (Carte and Russel, 2003; Irwin and McLelland, 2003). In order 
to evaluate the moderating effects, we first entered the independent variables 
and the moderating variables as predictors, followed by the multiplicative 
interaction terms. The change in variation explained as a consequence of the 
multiplicative term provides evidence for the existence of moderating effects 
(Cohen et. al, 2003). The results of these hierarchical regression analyses of the 
performance and the antecedents model are discussed later in this chapter.  
 
Environmental Dynamism 
 Based on previous studies, we included a five-item measure to capture 
environmental dynamism (Jaworski & Kohli, 1993). This measure evaluates the 
extent to which the changes in the external environment of an organization are 
predictable. For each item we asked the respondents’ degree of agreement to the 
stated propositions (on a scale ranging from ‘Fully disagree (1) to ‘Fully agree’ 
(5)). (Table 4.29)  
 
Table 4.29. Measurement Instrument for Environmental Dynamism 
 

To what extent describe the following statements  your market  during the previous 3 years: 

1. The type of market activities of our major competitors  have changed 

strongly during the previous years 

Adapted from Jaworski & 
Kohli (1993). 

2. In our industry, the (technological) changes occurred rapidly and 

unpredictably 

3. The dimensions  on which we competed have changed strongly 

4. Customer product preferences changed strongly 

5. Changes in customers’ needs were unpredictable 
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Table 4.30. Reliability Analysis Environmental Dynamism 
 
Variable Cronbach’s 

Alpha  

Composite 

Reliability 

Average Variance 

Extracted 

Environmental Dynamism ,758 0,769 0,405 

** items deleted after interviews with expert, items deleted based on loading of reliability analysis 

(Cronbach alpha after item deleted) and exploratory factor analysis). 

 

Table 4.31. Confirmatory Factor Analysis Environmental Dynamism 
 

Standardized Regression Weights 

Environmental Dynamism 

Estimate Squared Multiple 

correlations 

CR AVE 

Change in competitors 

actions 

 ED1 
0,543 0,295 

0,769 

 

0,405 

 

Technological developments  ED2 0,637 0,406 

Dimensions of competitive 

arena 

 ED3 
0,788 0,621 

Change in customer 

preferences 

 ED4 
0,551 0,303 

Predictability of customer 

preferences 

 ED5 
0,633 0,401 

 
Table 4.32.  Model-fit Analysis Environmental Dynamism 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Environmental Dynamism 2,137 0,995 0,997 0,983 0,998 0,057 

 
Although a Cronbach alpha of .758 can be considered as a good internal 
consistency reliability for the environmental dynamism scale of our data sample 
and the model-fit analysis indicates an exceptional model fit, the Average 
Variance Extracted shows a score below the accepted cut-off point of .50. With 
a mean of 15,03 and a standard deviation of 4,021 based on 5 items indicates a 
low variance in the scores of our sample. During our personal evaluation 
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interviews, respondents’ main explanation was the overall ‘sentiment’ of high 
volatility in lot of industries as a result of the financial crisis during the previous 
years.   
 
Barriers to resource (re)configuration 
 Scales for assessing the presence of knowledge, cognitive and 
organizational barriers in the organization were designed, as appropriate scales 
at the organizational level of analysis were not available in the literature. Several 
steps were taken to develop reliable and valid scales. To achieve content 
validity, we first developed item pools based on the insights of Koruna (2004) 
and Kogut and Zander (1992) on combinative capabilities. Initially, ten items 
were defined.   
 In a next step, we assessed the constructs and measures during the 
workshops and the personal evaluation interviews. Managers did not 
distinguish knowledge barriers from cognitive barriers. In addition, the tacitness 
of knowledge  and the dispersion of knowledge were regarded to capture the 
same content domain. We therefore merged these into one manifest variable, 
i.e., tacitness of knowledge. Also, the common perception prevailed that no 
manager would sincerely indicate  ‘an absence of clearly defined objectives’ 
inside their own organization. We decided not to incorporate this item in the 
final instrument. Consequently we decided to define two types of barriers to 
resource reconfiguration, i.e., organizational barriers and cognitive barriers. 
Results from the first pilot test of the web-based survey confirmed this decision 
(cf. supra). We tested the survey with the revised scales, and assessed its validity.  
 
 
The organizational barriers scale determines the extent to which respondents 
experience organizational issues such as intra-organizational boundaries, 
specialization and status of disciplines to hinder ambidexterity. It consists of 
three items.  
The cognitive barriers scale also consists of three items.  It measures the extent 
to which respondents experience cognitive issues related to the dispersion of 
knowledge, diverging frames of reference and internal language and coding 
schemes as barriers to resource reconfiguration. The items are presented in table 
4.33. The Likert scales range from Fully disagree (1) to Fully agree  (5). 
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Table 4.33.  Measurement Instrument for Barriers to Resource Reconfiguration 
 

Give your degree of agreement to the following statements representing the presence of 

the subsequent barriers 

 Organizational 

Barriers 

Cognitive 

Barriers 

1. Better communication and cooperation is inhibited by the 

current organizational structure. 
.864 .145 

2. Some units/disciplines are perceived as more important than 

other units/disciplines. 
.837 .076 

3. Because our professionals are dwelling in their own fields of 

interest, interacting with them is quite difficult.  
.842 .211 

   

4. As an organization, we are not aware, which knowledge we 

possess and how to detect this knowledge.  
.097 .818 

5. Each unit has its own perceptions, attitudes in terms of 

working procedures and communication, limiting cross-

disciplinary work. 

.076 .844 

6. Each organizational unit tends to develop its own internal 

language and coding schemes resulting in severe 

communication problems between units. 

.270 .814 

   

Eigenvalues 2,912 1,447 

Percentage of Variance explained 48,530 24,123 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 

Normalization.  

All items were measured on a five-point scale (1 = I fully disagree 5 = I fully agree). Rotation 

converged in 3 iterations 

 
The exploratory factor analysis, using principal components analysis and 
varimax rotation, reveals two underlying dimensions. These dimensions pertain 
to cognitive barriers and organizational barriers. The factor analysis 
demonstrates uni-dimensionality of the items, and convergent and discriminant 
validity of the resulting scales.  
The eigenvalues for the two factors exceed 1.0. The minimum primary loading 
is .814 and no cross loading exceeds .30. Following the deletion of the specific 
items, the reliability of the cognitive and organizational barriers scales are 
calculated using Cronbach’s alpha, composite reliability and Average Variance 
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Extracted. Regarding the used cut-off points, all measures indicated great 
reliability on the construct level.  
 
Table 4.34 Reliability Analysis Barriers to Resource Configuration  
Variable Cronbach’s 

Alpha 

CR AVE N items 

(after deletion**) 

Cognitive barriers ,789 ,824 ,610 3 (3)   

Organizational barriers ,825 ,793 ,562 3 (4) 

** items deleted after interviews with expert, items deleted based on loading of reliability analysis 

(Cronbach alpha after item deleted) and exploratory factor analysis. 

 

The confirmatory factor analysis yields a model that fits the data very well. Item 
loadings are as proposed and significant (p < .01). The results are presented in 
Table 4.35. 
 
Table 4.35. Confirmatory Factor Analysis Barriers to Resource (Re)configuration 
 

Standardized Regression Weights 

Barriers to resource reconfiguration 

Estimate Squared 

Multiple 

correlations 

CR AVE 

Specialisation  OB3 0,817 0,667 

0,824 0,610 
Status  OB2 0,729 0,531 

Organizational 

Boundaries 

 OB1 
0,794 0,630 

Tacitness of knowledge  CB1 0,681 0,462   

0,793 

  

0,562 Mental Models  CB2 0,736 0,542 

Language  CB3 0,826 0,682 

 
Table 4.36.  Model-fit Analysis Barriers to Resource (Re)configuration 
 

Fit Index 

Latent Variable 

CMIN/

DF 

NFI RFI CFI GFI RMSEA 

Barriers 

χ2 = 176,487, p<,001 

2,863 0,975 0,946 0,983 0,982 0,073 
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Control Variables 
 
 In order to control for plausible confounding effects, we included control 
variables that relate to the organization itself and its context (see for a detailed 
overview, Table 4.2). 
Since large organizations often hold substantial resource advantages over smaller 
organizations, the size of an organization may have an effect on the relationship 
between ambidexterity and performance, and on the effectiveness of the 
deployment of combinative capabilities.  However, the literature on 
organizational learning has repeatedly pointed out that organizational size 
induces organizational inertia and thus reduces the likelihood of substantive 
change (Lant & Mezias 1992) and new knowledge creation. Organization size 
is operationalized by the number of full-time employees.  
A second control variable concerns the age of the organization age. We measure 
the organization’s age as the number of years from its foundation.  Since 
organizations learn to manage ambidexterity through experience (cf. chapter 2), 
organization age may influence the way organizations manage ambidexterity.  
So we expect ‘experienced’ organizations to have developed routines resulting in 
organizational inertia, favouring an exploitation mode.  In contrast, younger 
organizations are more likely to be characterized by higher levels of exploration.  
In the same manner, we included the experience of the manager in terms of 
number of years already working for the organization as a control variable in 
this study.  
Moreover, a functional discipline such as business development is often 
characterized by explorative activities (experimentation, discovery), whereas a 
functional discipline such as operations is more likely to be characterized by 
exploitative activities (production, implementation). Consequently, we 
included the primary functional area of the responding manager as a fourth 
control variable.  The fifth control variable we included involves industry 
affiliation. Indeed, its effects on innovation and organizational performance are 
substantiated in numerous empirical studies (Scherer, 1965; Powell,1996).  
 
 A one-way between-groups multivariate analysis of variance (MANOVA) 
was performed to test the impact of the categorical control variables on the key 
constructs of the hypothesized model (exploration, exploitation, effectiveness  
performance, efficiency performance, combinative capabilities, barriers to 
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resource reconfiguration). Checking for normality, linearity and multi-
collinearity, suggested no serious violations. Based on Box’s Test of Equality of 
Covariance matrices and Levene’s Test of Equality of Error Variances for the 
different MANOVA’s (assumption of homogeneity of variance-covariance 
matrices and assumption of equality of variance) suggests no violation of the 
assumptions.  The results of the MANOVA-analysis are presented in the 
following Tables 4.37.  
 
Table 4.37. Multivariate Analysis of Variance Categorical Control Variables 
(MANOVA). 
 

 

Control Variable : Organization size 

 

Multivariate Tests 
Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

Adjusted R 

squared 

Organization Size 

 

.826 3.841 18.000 688.000 .000 .091  

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Exploration .051 2 .025 .034 .967 .000 -,005 

Exploitation 1.477 2 .739 1.070 .344 .006 .000 

Efficiency Performance .093 2 .047 .054 .947 .000 ,005 

Effectiveness Performance 2.485 2 1.243 1.657 .192 .009 ,004 

Interaction Capabilities .964 2 .482 .093 .912 .001 -,005 

Socialization Capabilities 7.813 2 3.906 1.898 .151 .011 ,005 

Structural Capabilities 47.852 2 23.926 8.162 .000 .044 ,039 

Cognitive Barriers 11.109 2 5.554 5.537 .004 .030 ,025 

Organizational Barriers 34.462 2 17.231 17.630 .000 .091 ,086 

Categories 1 = 50  - 99 fte, 2 = 100 – 999 fte, 3 = > 1000 fte 
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Control Variable : Organization Age 

 

 

Multivariate Tests 

Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

Adjusted R 

squared 

Organization Age 

 

.900 2.070a 18.000 688.000 .006 .051 
 

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Exploration .064 2 .032 .042 .958 .000 -,005 

Exploitation 4.078 2 2.039 2.987 .052 .017 ,011 

Efficiency Performance 3.594 2 1.797 2.119 .122 .012 ,006 

Effectiveness Performance 2.931 2 1.465 1.957 .143 .011 -,005 

Interaction Capabilities .574 2 .287 .055 .946 .000 -,005 

Socialization Capabilities .075 2 .038 .018 .982 .000 -,006 

Structural Capabilities 59.488 2 29.744 10.262 .000 .055 .050 

Cognitive Barriers 4.283 2 2.142 2.094 .125 .012 ,006 

Organizational Barriers 10.235 2 5.118 4.892 .008 .027 ,022 

Categories 1 = 5  - 20 years, 2 = 21 – 50 years, 3 = > 50 years 

 

Control Variable : Experience of the manager 

 

Multivariate Tests 

Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial Eta 

Squared 

Adjusted R 

squared 

Experience of the 

manager 

 

.918 1.670a 18.000 688.000 .040 .042  

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Exploration .262 2 .131 .174 .840 .001 -,005 

Exploitation .520 2 .260 .375 .687 .002 -,004 

Efficiency Performance 4.413 2 2.206 2.609 .075 .015 ,009 

Effectiveness Performance .002 2 .001 .001 .999 .000 -,006 

Interaction Capabilities 14.132 2 7.066 1.367 .256 .008 ,002 

Socialization Capabilities 5.221 2 2.611 1.264 .284 .007 ,001 

Structural Capabilities 27.004 2 13.502 4.515 .012 .025 ,019 

Cognitive Barriers 6.316 2 3.158 3.106 .046 .017 ,012 

Organizational Barriers .646 2 .323 .301 .740 .002 -,004 

Categories 1 = 3 – 4 years, 2 = 5 – 10 years, 3 = > 10 years 
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Control Variable : Primary Functional Area 

 

Multivariate Tests 

Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial Eta 

Squared 

Adjusted R 

squared 

Primary Functional Area 

 

,883 ,961 45,00 1528,479 ,547 ,025  

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Exploration 1,175 5 ,235 ,311 ,907 ,004 -,010 

Exploitation 3,271 5 ,654 ,947 ,451 ,013 -,001 

Efficiency Performance 6,415 5 1,283 1,514 ,185 ,021 ,007 

Effectiveness Performance 1,848 5 ,370 ,487 ,786 ,007 -,007 

Interaction Capabilities 13,994 5 2,799 ,537 ,748 ,008 -,007 

Socialization Capabilities 12,188 5 2,438 1,181 ,318 ,017 ,003 

Structural Capabilities 17,227 5 3,445 1,132 ,343 ,016 ,002 

Cognitive Barriers 7,748 5 1,550 1,517 ,184 ,021 ,007 

Organizational Barriers 7,682 5 1,536 1,446 ,207 ,020 ,006 

 

Control Variable : Primary Industry Affiliation 

 

 

Multivariate Tests 

Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial Eta 

Squared 

Adjusted R 

squared 

Industry Affiliation 

 
,903 1,316 27,000 1002,379 ,130 ,033  

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Exploration 4,331 3 1,444 1,941 ,123 ,016 ,008 

Exploitation 1,986 3 ,662 ,959 ,412 ,008 ,000 

Efficiency Performance 4,118 3 1,373 1,617 ,185 ,014 ,005 

Effectiveness Performance 4,753 3 1,584 2,125 ,097 ,018 ,009 

Interaction Capabilities 26,642 3 8,881 1,725 ,161 ,015 ,006 

Socialization Capabilities 6,223 3 2,074 1,003 ,392 ,008 ,000 

Structural Capabilities 5,270 3 1,757 ,574 ,633 ,005 -,004 

Cognitive Barriers 3,354 3 1,118 1,087 ,354 ,009 ,001 

Organizational Barriers 1,019 3 ,340 ,316 ,814 ,003 -,006 
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The results of the MANOVA analyses indicate very low levels of partial eta 
squared (<,018) and Adjusted R2 (<,008), thus the inclusion of the presented 
control variables do not add value to the hypothesized model. In view of the 
principle of parsimony, we decided to run all subsequent analyses on the 
hypothesized model without the inclusion of the control variables.  
 
Strategic Orientation 
 In order to determine the strategic orientation of the participating 
organizations, we identified the key traits of the Miles and Snow typology. We 
formulated 14 strategy items, tapping the processes of adaptive choice involving 
three strategic agendas, i.e., the entrepreneurial problem, the engineering 
problem and the administrative problem (Conant et al., 1990). Miles and Snow 
(1978) proposed different dimensions contained within each of these three 
problem sets. Each organization faces these specific strategic issues (Parnell & 
Wright, 1993 : p 30). Based on the Miles & Snow definitions of the four 
archetypes (prospectors, analyzers, defenders, reactors) and the associated 
strategic issues, we adapted the scale developed by Conant et al., 1990, into a 
categorical scale containing fourteen items. Each item contains four possible 
responses that correspond isomorphically to the four strategy types (See 
appendix). 
 
Reliability and Validity of the Strategic Orientation Scale 
In order to calculate the reliability of the strategic orientation scale we followed 
a two step-procedure. First, we calculated Fleiss’ Kappa based on Scott’s pi 
statistic (Fleiss, 1971 : p 378 – 382), which is an inter-rater reliability measure. 
Since Fleiss’ Kappa can be applied for any number of raters, who give ratings to 
a fixed number of items (on a nominal scale) we can use this procedure for 
assessing the reliability of our strategic orientation scale. We assume that the 
different items are rated by different respondents (Fleiss, 1971, p : 378).  
 
We developed a database with the different scores of the different respondents 
as follows: 
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Respondent Prospector Analyzer Defender Reactor Pi 

1 14 0 0 0 1,000 

2 1 11 0 2 0,615 

3 12 1 1 0 0,726 

4 13 0 1 0 0,858 

5 1 8 4 1 0,374 

6 3 7 4 0 0,330 

8 4 4 3 3 0,198 

9 14 0 0 0 1,000 

 

355 2 5 6 1 0,286 

Total 1920 4362 2202 1464 259,431 

Pj 0,193 0,438 0,221 0,147 0,300 

 
Calculating the Pj-value for Prospector = Sum Prospector/Sum of all columns 
(1920/9948 = 0,193). 
The Pi value for the second row was calculated as follows: 
P2 = 1/((14(14-1))*(12 +112 +02 +22 -14))= 0,615.  Σ Pi = 259,431.  
 
The fourteen items of our categorical scale represent 14 raters who rate 355 
objects (our respondents). The scores in the table indicate the amount of raters 
who scored one of the objects as a prospector, analyzer, defender or reactor.  
The Fleiss’ kappa measures the consistency of the ratings and is defined as 
follows: 
 

 

where P and Pe are calculated by using the following formulas : 
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If the raters are in complete agreement then k=1. If there is no agreement 
among the raters (other than what would be expected by chance) than k < 0.  
 A calculated Fleiss’ Kappa of ,615 indicates according to Landis and 
Koch (1977) a substantial agreement among the different items indicating 
reliability of the used measurement instrument.  
We also assessed the reliability of strategic orientation measure through a test-
retest approach involving 32 respondents. Following the first pretest of our 
web-based survey, we phoned 29 of our respondents and asked for their 
evaluation of their organization’s strategic orientation, using the same items 
with possible responses.  Twenty-three of the respondents (82,7%) showed 
agreement on 11 of the 14 items (78%), indicating a substantial reliability of 
the measure. 
 Second, derived from the problem dimensions associated with the 
adaptive cycle and the definitions of the strategy types provided by Miles and 
Snow (1978), we formulated four descriptions each representing one strategy 
type and asked the respondents, which of the following descriptions represent 
most their organization.  
 
Defenders – “In our stable market environment, we focus on specific markets 
and market-niches. We defend our market position in these niches by offering 
high-end products and/or services”. 
 
Prospectors – “Our primary focus are those markets where we attain a leading 
position. In these markets, our organization comes first with product- and/or 
services innovations”. 
 
Analyzers – “Our organization operates in two types of product-market 
domains. One relatively stable, the other changing. In the stable market-
domains we try to ensure our current market position. In the changing market 
domains we follow competitors closely and are often second-in with better 
offerings”.  
 
Reactors – Our organization has an inconsistent approach to our markets and 
services.. We are not aggressive in exploring new opportunities, nor do we act 
aggressively in defending our current market position. We take action when we 
are forced by manifest market-trends that may have impact on our operations.  
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We used this self-typing as a pure-marker. Finally comparing the outcomes of 
the 14-item scale with the responses on the predefined strategy types, 72,6% of 
the respondents scored consistently on both measures, indicating a high 
convergent validity and reliability of the measured strategic orientation.  For the 
subsequent analyses associated with strategic orientation we used the 
respondents (n=258) whose primary score on the 14-item measure (scores > 8 
for the same strategy type) indicates a similar strategic orientation as the self-
typing question.  
 
 
 
Analysis and Results 
 
In chapter 4 we presented the hypotheses associated with the two research 
models, e.g. the performance model and the antecedents model. The first deals 
with the performance effects, in terms of efficiency and effectiveness 
performance, of exploration, exploitation and ambidexterity. The second deals 
with the antecedents of organizational ambidexterity and their impact on 
exploration and exploitation, moderated by barriers to resource reconfiguration. 
Based on this distinction, we first present the results related to the two research 
models, ending this paragraph with the results of the total model.  
  
Evaluation of the Performance Model 
Table 4.38. presents the descriptive statistics and correlations for the variables 
related to exploration, exploitation, ambidexterity and efficiency and 
effectiveness performance.  The relationship between the variables of the 
research model was investigated using Pearson product-moment correlation 
coefficient.  
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Table 4.38. Descriptive Statistics Performance Model 
 

Correlations 

Variables 

1 2 3 4 5 6 

Mean 17,17 16,91 11,05 9,97 13,69 15,03 

Standard Deviation 4,24 4,15 3,60 2,77 3,47 4,02 

  

Exploration       

Exploitation   -.333**      

Org. Ambidexterity    .578**   .509**     

Efficiency Performance     .085    .435** .453**    

Effectiveness Performance     .496** -.115* .326**    .316**   

Environmental Dynamism     .308**     -.027 .225** -.002 .120*  

**. Correlation is significant at the 0.01 level (1-tailed).  *. Correlation is significant at the 0.05 

level (1-tailed).  
 
In the following tables we present the results of the hierarchical moderated 
regression analyses for the effectiveness and efficiency performance effects of 
exploration and exploitation.  We checked for violation of the assumptions of 
normality, linearity, multi-collinearity and homscedasticity.  We distinguish 
three models. Model 1 introduces environmental dynamism as predictor. In 
model 2 we introduce exploration and exploitation as independent variables 
and finally model 3 includes all the variables with environmental dynamism 
moderating the relationship between exploration/exploitation and effectiveness 
and efficiency performance. Multi-collinearity, was examined by calculating 
variance inflation factors (VIF) in each of the regression equations. We 
observed a maximum VIF within the models of 1,39, which is well below the 
threshold value of 10 (Neter, Wasserman and Kutner, 1990).  Based on the 
examination of Cook’s D values and externally studentized residuals for 
possible influential observations, we conclude that the data show consistency 
with underlying suggestions of the OLS.  Below we will discuss the results 
obtained for the two hierarchical moderated regression analyses. 
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Table 4.39. Hierarchical Moderated Regression Analyses Effectiveness 
Performance effects of Exploration/Exploitation 
 

Effectiveness Performance 
Variables Model 1 Model 2 Model 3 
Independent Variables 
Exploration    ,529*** ,546*** 

Exploitation  ,046 ,083*** 

Moderators 
Environmental Dynamism ,114* -,050 -,085 

Interaction effects  
Exploration * Environmental Dynamism   ,099* 

Exploitation * Environmental Dynamism   -,092* 

 

R2 ,024* ,262*** ,280** 

Adjusted R2 ,008* ,245*** ,259** 

Δ Adjusted R2  ,237*** ,014** 

Standardized coefficients are reported,  * p<.05 , ** p< .01 , *** p< .001, one-tailed 

 

Table 4.40. Hierarchical Moderated Regression Analyses Efficiency Performance 
effects of Exploration/Exploitation 
 

Efficiency Performance 
Variables Model 1 Model 2 Model 3 
Independent Variables 
Exploration    ,278*** ,262*** 

Exploitation  ,526*** ,483*** 

Moderators 
Environmental Dynamism ,000 -,070 -,067 

Interaction effects  
Exploration * Environmental Dynamism   ,001 

Exploitation * Environmental Dynamism   -,099 

 

R2 ,016 ,262*** ,270** 

Adjusted R2 -,001 ,245*** ,249** 

Δ Adjusted R2  ,248*** ,001** 

Standardized coefficients are reported * p<.05 , ** p< .01 , *** p< .001, one-tailed 
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After entry of exploration and exploitation in model 2, the total variance 
explained increased to 28% for effectiveness performance (F(8,346) = 15,38, p 
<,001) and 27% for efficiency performance (F(8,346 = 15,32, p<,001).  In the 
final model only Exploration and Exploitation were statistically significant with 
Exploration recording a higher beta value for effectiveness performance (β = 
,546; p< ,001) and exploitation a higher beta value for efficiency performance 
((β = ,483; p < ,001), thus supporting P1a,b and P2a,b. Environmental 
dynamism as moderator did not reach statistical significance for either 
effectiveness as efficiency performance, so we have to reject P6a,b,c. 
 
Additionally, table 4.41. presents the results of the hierarchical moderated 
regression analysis for the impact of organizational ambidexterity 
(multiplicative interaction of exploration and exploitation) on organizational 
performance (a composite measure of effectiveness and efficiency performance).  
 
Table 4.41. Hierarchical Moderated Regression Analyses Organizational 
Performance effects of Organizational Ambidexterity. 
 

Organizational Performance 
Variables Model 1 Model 2 Model 3 
Independent Variables 
Organizational Ambidexterity   ,463*** ,475*** 

Moderators 
Environmental Dynamism ,078 -,023 -,020 

Interaction effects  
Ambidexterity * Environmental Dynamism   -,020 

 

R2 ,022 ,224 ,225 

Adjusted R2 ,006 ,208*** ,207 

Δ Adjusted R2 ,004 ,204*** -,001 

Standardized coefficients are reported * p<.05 , ** p< .01 , *** p< .001, one-tailed 

 
With a β = ,475; (p < ,001), for the overall model, organizational ambidexterity 
is positively related to organizational performance, so P3 is supported.  
Consistent with the previous separate analyses, environmental dynamism shows 
no statistical significance, indicating that environmental dynamism as a 
moderator does not enhance the variance explained in organizational 
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performance. Thus, we conclude that for our analysis environmental dynamism 
does not moderate significantly the relationship between exploration/ 
exploitation and effectiveness/efficiency performance.  
 
Evaluation of the Antecedents Model 
 In chapters 2 and 3 we presented the Antecedent Research Model 
including exploration, exploitation (as endogenous variables), ambidexterity (as 
the multiplicative interaction term of exploration and exploitation), the three 
types of combinative capabilities (structural, interaction and socialization 
capabilities) as antecedents of ambidexterity and cognitive and organizational 
barriers moderating the combinative capabilities – ambidexterity relationship.  
Table 4.42. presents the descriptive statistics and correlations for the variables 
related to exploration, exploitation, barriers to resource reconfiguration and 
combinative capabilities. The relationship between the variables of the research 
model was investigated using Pearson product-moment correlation coefficient.  
 
 Consistent with our hypothesized model the correlation matrix indicates 
strong correlations between organizational and cognitive barriers and 
exploration and exploitation. Further we observe strong correlations between 
structural capabilities (formalization and routinization) and exploitation. 
Interaction capabilities (inter-functional coordination, participation in decision 
making and job rotation) show strong positive correlations with exploration, 
indicating the positive effect of interaction capabilities on exploration, and are 
negatively correlated with exploitation. Socialization capabilities (connectedness 
and socialization tactics) correlate positively with exploration. Formalization 
and routinization show a strong positive correlation with organizational 
barriers, indicating that the deployment of formalization and routinization 
enhances the perceived level of organizational barriers. On the contrary, 
interaction capabilities show a strong negative correlation with organizational 
barriers, so we can expect that the deployment of these capabilities will reduce 
the presence of this type of barriers. Additionally we observe that participation 
in decisionmaking correlates negatively with cognitive barriers and positively 
with organizational barriers. Further, consistent with our hypothesized model 
the matrix shows a strong negative correlation between socialization tactics and 
organizational barriers. 
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Table 4.42. Descriptive Statistics Antecedents Model 
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Similar to the evaluation of the performance model we start with model 1. In 
model 1 the barriers to resource (re)configuration are introduced as additional 
predictors. Model 2 includes the organizational mechanisms associated with the 
three types of combinative capabilities. Finally model 3 is the overall model, 
including the interaction effects between barriers and combinative capabilities. 
Preliminary analyses were conducted to ensure no violation of the assumptions 
of normality, linearity, multi-collinearity and homoscedasticity.   
Multi-collinearity, was examined by calculating variance inflation factors (VIF) 
in each of the regression equations. We observed a maximum VIF within the 
models of 3,81, which is well below the threshold value of 10 (Neter, 
Wasserman and Kutner, 1990).  Based on the examination of Cook’s D values 
and externally studentized residuals for possible influential observations, we 
conclude that the data show consistent with the OLS assumptions.  Below we 
discuss the results obtained for the two hierarchical moderated regression 
analyses. The results are presented in table 4.43 and 4.44. 
 
 After entry of cognitive and organizational barriers in model 1 the total 
variance explained was 21,2 % for exploration (F(7,347) = 13,34, p <,001)  and 
20,6% for exploitation (F(7,347) = 12,83, p <,001).  In model 2 we entered the 
different organizational mechanisms associated with combinative capabilities. 
The total variance explained increased to 44,3% for exploration (F(14,340) = 
19,29, p <,001) and 54,5% for exploitation (F(14,340 = 29,11, p<,001).  
Finally in model 3 we introduced the moderating interactive terms (IV * 
moderators). The total variance increased to 55,8% for exploration (F(28,326) 
= 14,71, p <,001) and 61,8% for exploitation (F(28,326 = 18,71, p<,001).  
In model 3 all variables reached statistical significance except formalization, 
routinization and socialization tactics as independent variables of exploration. 
On the contrary formalization and routinization recorded significant higher 
beta values for exploitation (β = ,156; p< ,05; β = ,311; p< ,001), than for 
exploration (β = -,103; p>,05; β = ,019; p> ,05) ( thus supporting P7a and 
P7b).  
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Table 4.43. Hierarchical Regression Analyses: Exploration 
 

Dependent Variable: Exploration 
Variables Model 1 Model 2 Model 3 
Independent Variables 
Formalization   -.039 -.103 

Routinization  -.046 .019 

Interfunctional Coordination  .400*** .378*** 

Participation  .271* .266* 

Job Rotation  .228** .196** 

Connectedness  .023 -.108* 

Socialization Tactics  -.008 .066 

Moderators 

Cognitive Barriers .303*** .210*** .118* 

Organizational Barriers -.470*** -.114* -.134* 

Interaction effects  
Formalization * Organizational Barriers   .136 

Routinization* Organizational Barriers   -.265* 

Interf. Coord. * Organizational Barriers   .380** 

Participation * Organizational Barriers   .169* 

Job Rotation * Organizational Barriers   .212** 

Connectedness * Organizational Barriers   .238** 

Soc. Tactics * Organizational Barriers   -.110 

Formalization * Cognitive Barriers   -.141* 

Routinization * Cognitive Barriers   -.188* 

Interf. Coord. * Cognitive Barriers   .233* 

Participation * Cognitive Barriers   .159* 

Job Rotation * Cognitive Barriers   .024 

Connectedness * Cognitive Barriers   .106 

Socialization Tactics * Cognitive Barriers   -.248*** 

 

R2 ,212*** ,443*** ,558*** 

Adjusted R2 ,196*** ,420*** ,520*** 

Δ Adjusted R2  ,224*** ,100*** 

Standardized coefficients are reported * p<.05 , ** p< .01 , *** p< .001, one-tailed 
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Table 4.44. Hierarchical Regression Analyses:  Exploitation 
 

Dependent Variable: Exploitation 
Variables Model 1 Model 2 Model 3 
Independent Variables 
Formalization   .195** .156* 

Routinization  .411*** .311*** 

Interfunctional Coordination  .153* .144** 

Participation  -.162* -.146** 

Job Rotation  -.167* -.158* 

Connectedness  .094* .094 

Socialization Tactics  -.164* -.146** 

Moderators 

Cognitive Barriers -.123* .041* .121* 

Organizational Barriers .471*** .094* .036* 

Interaction effects  
Formalization * Organizational Barriers   .141** 

Routinization* Organizational Barriers   .117** 

Interf. Coord. * Organizational Barriers   -.155* 

Participation * Organizational Barriers   -.006 

Job Rotation * Organizational Barriers   .064** 

Connectedness * Organizational Barriers   -.071*** 

Soc. Tactics * Organizational Barriers   .154* 

Formalization * Cognitive Barriers   .031 

Routinization * Cognitive Barriers   .076 

Interf. Coord. * Cognitive Barriers   .105* 

Participation * Cognitive Barriers   .161* 

Job Rotation * Cognitive Barriers   -.113** 

Connectedness * Cognitive Barriers   -.020 

Socialization Tactics * Cognitive Barriers   -.005 

 

R2 ,206*** ,545*** ,618*** 

Adjusted R2 ,190*** ,526*** ,586*** 

Δ Adjusted R2  ,344*** ,060*** 

Standardized coefficients are reported * p<.05 , ** p< .01 , *** p< .001, one-tailed 
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 For the organizational mechanisms associated with interaction 
capabilities, we observe that the beta-values for exploration are significantly 
higher than for exploitation (interfunctional coordination ((β = ,378; p< ,001); 
participation (β = ,266; p< ,05); job rotation (β = ,196; p< ,01)), indicating 
that interaction capabilities are more related to exploration, thus, P8a,b and c 
are supported. 
Regarding socialization capabilities, connectedness reaches a significant beta-
value for exploration (β = ,108; p< ,05) and socialization tactics (β = ,146; p< 
,01) for Exploitation. Thus we reject P9a and support P9b. This is an 
ambivalent result, indicating that the organizational mechanisms related to 
socialization capabilities do not have a uniform effect on exploration or 
exploitation.  
 
 Finally, based on our hypotheses, we investigated the invariance of our 
combinative capabilities (as independent variables) within the presented 
regression framework by determining the significance of the difference between 
two or three regressors on a specific regressand. For example, testing the 
significance of the difference between the impact of formalization on 
exploration (β1) versus the impact of formalization on exploitation (β2) (a test 
of inequality of equations), implies a formal hypothesis testing that the 
difference is zero (H0  : β1=β2).  So we tested for each organizational 
mechanism of combinative capabilities the significance of the difference 
between the two regression coefficients. We use the formula of Paternoster, et 
al.(1998), who elaborated on the work of Clogg et al., (1995). 
 

Z = β1 – β2/ (SEβ2
1+SEβ2

2) 

All Z-scores ranged between 2,02 and 2,32; p<,05, Df =1.  So we rejected the 
null hypothesis of equality of regression coefficients and conclude that  the 
different combinative capabilities affect exploration and epxloitation 
significantly different. The results are presented in table 4.45. 
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Table 4.45. Z-scores testing inequality of equations  
 

Z-scores  
 Dependent 

variable 
β SE Z-value 

Independent Variables  
Formalization Exploration 

Exploitation  

,115 

,572 

,192 

,105 

-2,088 

Routinization Exploration 

Exploitation 

.,181 

,675 

,153 

,151 

-2,296 

Interfunctional Coordination Exploration 

Exploitation 

,545 

,042 

,181 

,121 

2,309 

Participation Exploration 

Exploitation 

,394 

,437 

,014 

,016 

-2,015 

Job Rotation Exploration 

Exploitation 

,480 

,182 

,131 

,065 

2,038 

Connectedness Exploration 

Exploitation 

,381 

,188 

,083 

,013 

2,294 

Socialization tactics Exploration 

Exploitation 

,423 

,245 

,043 

,065 

2,282 

 
Regarding the interaction effects (combinative capabilities and barriers to 
resource reconfiguration) based on the significant beta-values 
(negative/positive) the following conclusions can be drawn in table 4.46. 
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Table 4.46. Deploying combinative capabilities 
 

Overcoming Deployment Comb. Capabilities Exploration Exploitaton 
Organizational 

barriers 
Structural Capabilities 
• Formalization 
• Routinization 

 

+ 
- 

+ 
+ 

Interaction Capabilities 
• Interfunctional coord. 
• Participation in decision making 
• Job rotation 

 

 
+ 
+ 
+ 
 

 
- 
0 
+ 
 

Socialization Capabilities 
• Connectedness 
• Socialization tactics 

 

+ 
0 

- 
+ 

      
Cognitive 
barriers 

Structural Capabilities 
• Formalization 
• Routinization 

 

- 
- 

0 
0 

Interaction Capabilities 
• Cross-functional coord. 
• Participation in decision making 
• Job rotation 

 

 
+ 
+ 
0 
 

 
+ 
+ 
- 
 

Socialization Capabilities 
• Connectedness 
• Socialization tactics 

 

0 
- 

0 
0 

+ positively significant,   - negatively significant,   0 – not significant 
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Additionally, table 4.47. presents the results of the hierarchical moderated 
regression analysis of the impact of combinative capabilities  on ambidexterity.  
 
Table 4.47. Hierarchical Regression Analyses Ambidexterity 
 

Ambidexterity (Exploration * Exploitation) 

Variables Model 1 Model 2 Model 3 

Independent Variables 

Structural Capabilities   .503*** .385*** 

Interaction Capabilities  .386*** .326*** 

Socialization Capabilities  -.152** -.138*** 

Moderators 

Cognitive Barriers .127* .121* .226* 

Organizational Barriers .006 .001 -.133* 

Interaction effects  

Structural Capabilities * Org. Barriers   -.251*** 

Interaction Capabilities * Org. Barriers   .265** 

Socialization Capabilities * Org. Barriers   .194*** 

Structural Capabilities * Cog. Barriers   .347*** 

Interaction Capabilities * Cog. Barriers   .285* 

Socialization Capabilities * Cog. Barriers   -.220* 

 

R2 ,009 ,358*** ,576*** 

Adjusted R2 ,011 ,340*** ,556*** 

Δ Adjusted R2  ,329*** ,227*** 

Standardized coefficients are reported  * p<.05 , ** p< .01 , *** p< .001, one-tailed 

 
The barriers to resource reconfiguration were first entered as predictors. Model 
1 did not reach statistically significance. In model 2, we entered the different 
combinative capabilities. The total variance explained increased to 35,8% 
(F(10,344) = 19,21, p <,001). Finally in model 3 we introduced the different 
barriers as moderators. The total variance increased to 57,6% (F(16,338 = 
28,75, p<,001).  
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Looking at the overall Antecedents model, we conclude that structural 
capabilities (β = ,385; p < ,001) and interaction capabilities (β = ,326; p < ,001) 
relate positively to ambidexterity, and socialization capabilities (β = -,138; p < 
,001) relate negatively to ambidexterity. Thus P7c, P8d and P9c are supported. 
Organizational capabilities (β = ,347; p < ,001) and interaction capabilities  
(β = ,285; p < ,001) reach statistical significance in interaction with cognitive 
barriers, lending support to P11a. 
Interaction capabilities (β = ,265; p < ,001) and socialization capabilities (β = 
,194; p < ,001) reach statistical significance in interaction with organizational 
barriers, thus supporting P11b. The cross product term of organizational, 
interaction and socialization capabilities, did not reach statistical  significance 
(β = ,104; p = 0,106). Thus, we reject P10.  
 
Evaluation of Strategic Orientation and Coping Strategies 
In chapter 3, we stated that managing the interaction between exploration and 
exploitation constitutes a pattern of decisions (Mintzberg, 1978) intended to 
dynamically regulate the relationship between the organization and its 
environment. This pattern of decisions leads to idiosyncratic and path-
dependent processes. Thus, enabling and governing ambidexterity is firm 
specific depending on the strategic orientation of a firm (Miles and Snow, 
1978; Hambrick, 2003; Zahra and Pearce, 1990; Snow and Hrebiniak).  
In order to examine wether significant differences exist in the deployment of 
combinative capabilities, organizational performance and ambidexterity 
between the different strategic orientation types when controlling for 
organizational barriers we conducted a multi-variate analysis of covariance 
(MANCOVA) followed by univariate ANCOVAS. We checked for normality, 
linearity and multi-collinearity and checked the assumptions of homogeneity of 
variance-covariance matrices and equality of variance. None of the tests 
indicated a violation of these assumptions. The results are presented in Tables 
4.48 and Table 4.49. 
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Table 4.48. Multivariate Analysis of Co-variance Strategic Orientation 
(MANCOVA). 
 

Fixed Factor (Strategic Orientation), Covariates (Organizational Barriers, Cognitive Barriers). 

Multivariate Tests Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial Eta 

Squared 

Intercept ,146 286,823 7 343 ,000 ,854 

Organizational Barriers ,579 35,679 7 343 ,000 ,421 

Cognitive barriers ,645 26,980 7 343 ,000 ,355 

Strategic orientation 

 

,619 8,527 21 985,461 ,000 ,148 

 
Wilk’s Lambda revealed a significant multivariate effect for strategic orientation  
(F(21, 985,46) = 8,527, p < ,001), with an effect size reported at ,148. The 
multiple comparison results showed that the deployment of combinative 
capabilities is significantly different across the different strategic orientation 
types. Thus, Hypothesis 12a is supported.  
Given the significance of the overall test at the p< ,05 level, MANCOVA was 
followed by ANCOVA’s as post hoc tests of differences, in order to determine 
where exactly the differences lie.  
 
 
Table 4.49. Analysis of Co-variance Strategic Orientation (ANCOVA’s). 
 

Tests of Between-Subjects 

Source Dependent Variable Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected Model Structural Capabilities (a) 30,923 3 10,308 13,342 ,000 ,102 

 Interaction Capabilities 46,216 3 15,405 24,548 ,000 ,173 

 Socialization Capabilities 283,415 3 94,472 21,395 ,000 ,155 

 Organizational Ambidexterity 75,985 3 25,328 13,542 ,000 ,104 

 Organizational Performance 121,992 3 40,664 14,903 ,000 ,113 

Intercept Structural Capabilities 376,131 1 376,131 216,074 ,000 ,382 

 Interaction Capabilities 1720,639 1 1720,639 522,669 ,000 ,600 

 Socialization Capabilities 1449,303 1 1449,303 929,420 ,000 ,727 

 Organizational Ambidexterity 1066,844 1 1066,844 114,712 ,000 ,247 

 Organizational Performance 273,953 1 273,953 616,473 ,000 ,639 
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Organizational 

Barriers 

Structural Capabilities 323,293 1 323,293 185,721 ,000 ,347 

Interaction Capabilities 79,962 1 79,962 24,290 ,000 ,065 

Socialization Capabilities 57,671 1 57,671 36,984 ,000 ,096 

Organizational Ambidexterity 112,688 1 112,688 12,117 ,001 ,034 

Organizational Performance ,087 1 ,087 ,197 ,658 ,001 

Cognitive 

Barriers 

Structural Capabilities 8,978 1 8,978 5,157 ,024 ,015 

Interaction Capabilities 400,753 1 400,753 121,735 ,000 ,259 

Socialization Capabilities 98,552 1 98,552 63,200 ,000 ,153 

Organizational Ambidexterity 343,575 1 343,575 36,943 ,000 ,096 

Organizational Performance 5,267 1 5,267 11,852 ,001 ,033 

Strategic 

Orientation 

Structural Capabilities 58,576 3 19,525 11,217 ,000 ,188 

Interaction Capabilities 84,711 3 28,237 8,577 ,000 ,135 

Socialization Capabilities 18,305 3 6,102 3,913 ,009 ,033 

Organizational Ambidexterity 431,006 3 143,669 15,448 ,000 ,125 

Organizational Performance 20,088 3 6,696 15,068 ,000 ,136 

Error Structural Capabilities 607,520 349 1,741    

 Interaction Capabilities 1148,917 349 3,292    

 Socialization Capabilities 544,218 349 1,559    

 Organizational Ambidexterity 3245,773 349 9,300    

 Organizational Performance 155,091 349 ,444    

Corrected 

Total 

Structural Capabilities 1079,742 354      

Interaction Capabilities 1833,264 354      

Socialization Capabilities 732,483 354      

Organizational Ambidexterity 4585,362 354      

Organizational Performance 186,390 354      

Computed using alpha = ,05 

Dependent variable R2 

Structural Capabilities (a) ,437 

Interaction Capabilities ,373 

Socialization Capabilities ,257 

Organizational Ambidexterity ,292 

Organizational Performance ,168 

 
 
Considering the results for each of the dependent variables separately, all results 
are statistically significant (p < ,001). The ANCOVA’s reveal additionally that 
the deployment of the different combinative capabilities is significantly 
different across the different strategic orientations. The highest impact of 
strategic orientation on the dependent variables is for structural capabilities 
(Partial η2 = ,188;  R2 = ,437), and interaction capabilities (Partial η2 = ,135; 
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R2 = ,373). Socialization capabilities revealed the lowest impact of strategic 
orientation (Partial η2 = ,033; R2 = ,257). All can be considered as large effects 
(Cohen’s 1988, p : 284-7).   
 
Subsequently pairwise comparisons reveal that the actual difference in mean 
scores between the strategic orientation types was significant with Analyzers 
outperforming the other strategy types. The effect size calculating η2 was ,136 
indicating a large effect. Post-hoc comparisons using the Turkey HSD test 
indicate that the mean score of the four strategy types differ significantly from 
each other : Analyzer (M =3,56, SD=,15), Prospector (M=3,50; SD=,08), 
Defender (M=3,34, SD=,09) and Reactor (M=2,85, SD=,09).  Thus lending 
support to P12b.  
Figure 4.4 gives an overview of the mean scores referring to Organization 
Performance, Effectiveness and Efficiency for the four strategy types. 
 

 
Figure 4.4. Mean scores for Organization Performance by Strategy Type 

 
Also organizational ambidexterity showed a statistically significant difference for 
the four strategy types : F(3, 254) = 16,78, p = ,00. The difference in mean 
scores between the groups was significant. Analyzers achieved the highest level 
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of Ambidexterity (η2=,125) indicating a large effect size (P12b supported). 
Post-hoc comparisons using the Turkey HSD test indicate that the mean scores 
for the four strategy types differ significantly: Prospector (M =9,70; SD=,37), 
Analyzer (M=12,23; SD=,24), Defender (M=10,74;  SD=,39) and Reactor 
(M=9,88, SD=,40). Figure 4.5 presents the mean scores for ambidexterity. 

 
Figure 4.5. Mean scores for Ambidexterity 
 
Further, structural capabilities revealed significantly, the highest mean   
(M = 6,583;  SD = ,172) for Defenders (P 12d supported).   
Prospectors showed significantly the highest scores on the depoloyment of 
interaction (M = 10,046;  SD = ,218) and socialization capabilities (M = 7,602;  
SD = ,150). Thus, supporting P12e.  Although, hypothesized, Analyzers did 
not reveal overall the highest mean for the deployment of structural, interaction 
and socialization capabilities. Thus, P12f is rejected.  Estimated marginal means 
are presented in Table 4.50. 
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Table 4.50. Estimated Marginal Means 
 

  Strategy Type Mean Std. Deviation 

Structural Capabilities Defender 6,583a ,172 

Prospector 5,871a ,159 

Analyzer 6,437a ,105 

Reactor 5,433a ,176 

Interaction Capabilities Defender 8,675a ,237 

Prospector 10,046a ,218 

Analyzer 9,366a ,144 

Reactor 8,581a ,242 

Socialization Capabilities Defender 6,831a ,163 

Prospector 7,602a ,150 

Analyzer 7,188a ,099 

Reactor 7,120a ,166 

Organizational 

Ambidexterity 

Defender 10,740a ,398 

Prospector 9,706a ,367 

Analyzer 12,227a ,242 

Reactor 9,878a ,406 

Organizational 

Performance 

Defender 3,343a ,087 

Prospector 3,499a ,080 

Analyzer 3,562a ,153 

Reactor 2,849a ,089 

a. Covariates appearing in the model are evaluated at the following values:  
Org. barriers = 21,1128, Cog. barriers = 22,2583. (Based on estimated marginal means). 

 
Ambidexterity: Coping Strategies 
In chapter 2, we discussed the way organizations cope with the two opposing 
frames of exploration and exploitation. We distinguished five coping strategies 
to manage the paradox of exploration - exploitation: accepting (1), organizing 
hierarchically (2), prioritizing (3), structuring (4), and solving the paradox (5). 
In order to explore if there is statistically significance for the five coping 
strategies regarding Organizational Performance we performed a MANOVA. 
Subjects were divided into these five groups.  
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Table 4.51. Multivariate Analysis of Variance Coping Strategy – Organizational 
Performance 
 

Control Variable : Coping Strategy 

 

 

Multivariate Tests 

Wilks’ 

Lambda 
F 

Hypothesis 

df 
Error df Sig. 

Partial 

Eta 

Squared 

Adjusted 

R squared 

Coping Strategy 

 

,844 7.727 8 698,00 ,000 ,185 
 

Test Between Subjects 

Effects 

Type III Sum 

of Squares 
Df Mean Square F Sig. 

Partial Eta 

Squared 

Adjusted R 

Squared 

Efficiency Perform. 29,172 4 7,293 9,353 ,003 ,097 ,086 

Effectiveness Perform. 23,409 4 5,852 8,426 ,002 ,088 ,077 

Organizational 

Performance 

21,642 4 5,411 11,495 ,000 ,116 ,106 

 
The results indicate a statistically significant difference for coping strategies ( 
F(8, 698,00) = 7,727, p < ,001; Wilks’ Lambda = ,844; Partial Eta Squared = 
,185) on the combined dependent variables of the structural model.  
Considering the dependent variables separately, all reach statistical significance 
(p < ,005). Looking at the impact of the chosen coping strategy on the 
dependent variable organizational performance indicates a large effect. (Partial 
η2 = ,116; Adjusted R2 = ,106). 
 
Table 4.52. Descriptive Statistics Coping Strategies –  
  Organizational Performance 
  

 

 

 

Efficiency 

Performance 

 

Effectiveness 

Performance 

 

Organizational 

Performance 

 

Coping Strategy (N) Mean SD Mean SD Mean SD 

1. Accepting (49) 3,299 0,828 3,122 0,700 3,198 0,596 

2. Organizing hierarchically (64) 3,016 0,949 3,551 0,978 3,321 0,562 

3. Prioritizing (59) 2,960 1,019 3,008 1,067 2,988 0,946 

4. Structuring (72) 3,769 0,924 3,740 0,676 3,752 0,651 

5. Solving (111) 3,420 0,753 3,495 0,744 3,463 0,645 

Significance (p) 0,003 0,002 0,00 
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Exploring the impact of the chosen coping strategy, a one-way between-groups 
analysis of variance, indicate a statistically significant difference in terms of 
organizational performance (F (4, 350) = 21,642, p=,00). ‘Structuring 
ambidexterity’ has the most positive impact on organizational performance (η2 

= ,116). Post-hoc comparisons using the Turkey HSD test indicated that the 
mean score of four of the five coping strategies differ significantly from each 
other: Accepting (M =3,198, SD=,596), Prioritizing (M=2,988, SD=,946), 
Structuring (M=3,752, SD=,651) and Solving (M=3,463, SD=,645). The 
strategy of ‘organizing ambidexterity hierarchically’ did not differ significantly 
from the other groups (M = 3,321, SD = ,562). Based on the presented 
ANOVA results, we conclude that structuring ambidexterity has a higher 
impact on organizational performance than solving. One of the explanations for 
this result is the current volatility of the market environment. In the current 
environmental dynamism, most of the companies are trying to secure current 
positions by cost-cutting programs and a focus on operational efficiency. 
Separating exploration and exploitation in different units, allow organizations 
to adapt faster to contradictory requirements and highly volatile environments 
(Jansen et. al, 2006). Based on these results we reject P4 and P5. 
 
Overall Structural Model Fit 
 We tested the structural model with PASW Amos 18 (Figure 5.5). In 
order to test for the moderating effects of organizational barriers and 
environmental dynamism, we calculated the interaction effects of combinative 
capabilities with organizational barriers and organizational ambidexterity with 
environmental dynamism. Instead of using all cross products as indicators of 
latent variables and thus inflating the degrees of freedom (Kenny and Judd, 
1984), we followed the procedure presented by Ping (1995), proposing a single 
indicator for a latent variable X*Y formed by X and Y. In this case X*Y = ΣXi * 
ΣYi, and the associated loading of the interaction variable to be λX,Y = 
ΣλXi*ΣλYi. Preserving identification problems, we centered all variables 
(Cortina et al., 2001).  
 The control variables were included as exogenous variables, but none of 
them showed significance on any of the variables, thus they were omitted. 
Environmental dynamism did not reach significance in moderating the 
ambidexterity effect on Performance. One of the explanations could be sought 
in the financial crisis of the last three years, which was associated with a high 
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environmental volatility by all respondents. So no discriminatory clusters could 
be drawn. Environmental dynamism was also omitted from the overall Model 
Fit analysis. Figure 4.6. presents the overall structural model.  Based on the 
analysis an excellent model fit was achieved (CMIN/DF = 2,649, NFI = ,910, 
RFI = ,915, CFI = ,942, GFI = ,921, RMSEA = ,058). Thus we can conclude 
that Ambidexterity has a significant impact on organizational performance (β = 
,475; p < ,001) and combinative capabilities’ effect on Ambidexterity are 
moderated by organizational barriers (β = ,496; p < ,001), explaining 57,6% of 
the variance in the level of organizational ambidexterity. 
 
Figure 4.6. Results on hypothesized Structural Model  
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Further we examined the mediating role of organizational ambidexterity by 
omitting the path between organizational ambidexterity and organizational 
performance and testing the direct impact of combinative capabilities on 
organizational performance. This (competing) model resulted in a model fit 
reduction with inferior indices (CMIN/DF = 4,179, NFI = ,871, RFI = ,867,  
CFI = ,910, GFI = ,892,  RMSEA = 0,081). The direct effect of combinative 
capabilities and organizational performance is clearly mediated by 
organizational ambidexterity.   
 
Summary of the Results 
In chapter 4 we tested the hypotheses, using a representative sample of 355 
medium-sized and large Dutch organizations. Based on our analyses, the sample 
was not subject to any bias. The different measurement models indicated high 
construct validity on the item level.  
Table 4.53 summarizes the hypotheses and the related decisions. 
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Table 4.53. Summary of the results 

Hypotheses Decision 
P1a/b Exploration ++/+ Effectiveness/Efficiency*  

P2a/b Exploitation ++/+ Efficiency/Effectiveness*  

P3 Organizational Ambidexterity  

(Exploration * Exploitation) 

+ Org. Performance 

 

 

P4/P5 Solving vs. Structuring ,  

Prioritizing and Accpeting 

++/+ Org. Performance 

 

 
 

P6a 

P6b 

P6c 

Env. dynamism * Exploration 

Env. dynamism * Exploitation 

Env. dynamism * Ambidexterity 

+ 

- 

+ 

Org. Performance 

Org. Performance 

Org. Performance 

 
 
 

P7a 

P7b 

P7c 

Formalization 

Routinization 

Structural Capabilities 

++/+ 

++/+ 

+ 

Exploitation/Exploration 

Exploitation/Exploration 

Org. Ambidexterity 

 
 
 

P8a 

P8b 

P8c 

P8d 

Inter-functional coordination 

Participation in decision making 

Job rotation 

Interaction capabilities 

++/+ 

++/+ 

++/+ 

+ 

Exploration/Exploitation 

Exploration/Exploitation 

Exploration/Exploitation 

Org. Ambidexterity 

 
 
 
 

P9a 

P9b 

P9c 

Socialization tactics 

Connectedness 

Socialization capabilities 

++/+ 

++/+ 

- 

Exploitation/Exploration 

Exploitation/Exploration 

Org. Ambidexterity 

 

 
 

P10 Structural*Interaction*Socialization + Org. Performance  

P11a 

P11b 

Structural & Interaction capabilities 

Interaction & Socialization capabilities 

+ 

+ 

Cognitive barriers 

Structural barriers 

 
 

P12a 

P12b 

P12c 

 

P12d 

 

P12e 

 

P12f 

Strategic orientation 

Analyzers vs. Prospectors & Defenders 

Analyzers vs. Prospectors, Defenders, 

Reactors 

Defenders 

 

Prospectors 

 

Analyzers 

Differ 

++/+ 

++/+ 

 

++/+ 

 

++/+ 

 

+ 

Combinative capabilities 

Org. Ambidexterity 

Org. Performance 

 

Structural / Interaction and 

Socialization Capabilities 

Interaction & Socialization 

/ Structural Capabilities 

Structural, Interaction and 

Socialization Capabilities 

 
 
 

 
 

 

 
 
 

 

* Effectiveness = Effectiveness Peformance, Efficiency = Efficiency Performance 
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5. Discussion, Limitations  
    & Future Research 
 

Introduction 

 The purpose of this research was to examine the way organizations 
manage the actual interaction between exploration and exploitation, i.e. 
ambidexterity. Stated differently, this PhD study questioned what type of 
combinative capabilities organizations deploy in managing this interaction. Since 
exploration and exploitation are conceived as two antagonistic learning 
mechanisms, we investigated the different coping strategies, used to manage this 
paradox.  
Additionally, by defining the interaction between exploration and exploitation 
as a continuous process of resource reconfiguration, this study has examined 
what type of barriers to resource reconfiguration are perceived by organizations 
and which type of combinative capabilities are deployed to overcome these 
barriers. Furthermore, organizations learn to manage ambidexterity through 
iteration and experience, fostering path dependencies (March, 1991; Teece et 
al., 1997). This leads to idiosyncratic behaviors (Levinthal and March, 1993) 
showing similarities with the concept of strategic orientation.  
So this PhD study has questioned to what extent the deployment of 
combinative capabilities relates to the strategic orientation of an organization. 
Finally we examined which combinative capabilities are deployed in 
overcoming the barriers to resource reconfiguration, and how this relates to 
organizational performance, i.e. efficiency and effectiveness performance.  
 
This PhD research provides the first empirical, quantitative study, assessing 
ambidexterity as a high order dynamic capability. It examined the relationship 
between strategic orientation, combinative capabilities and the interaction 
between exploration and exploitation.  
 
In the next paragraphs, we synthesize the empirical findings and elaborate on 
the theoretical and managerial implications of this study. Further we stipulate 
the limitations and will end with the formulation of questions for future 
research.  
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Theoretical implications 
 
Ambidexterity, Coping strategies and Performance 
 Recent research has stressed the importance of pursuing exploration and 
exploitation simultaneously in order to gain a sustainable competitive 
advantage. Previous research argued that successful organizations are 
ambidextrous – aligned and efficient in managing today’s demands, while 
adapting to changes in the environment (Duncan, 1976; Gibson and 
Birkinshaw, 2004; He and Wong, 2004; Tuhsman and O’Reilly, 1996).   
Empirical studies have supported a positive relationship between ambidexterity 
and performance. Firms that adequately design the appropriate organizational 
structure (Tushman and O’Reilly, 1996), implement cross-functional sub-
systems to overcome disruptions (Christensen, 1997) or realize an 
organizational context where alignment and adaptability can flourish (Gibson 
and Birkinshaw, 2004), achieve superior business performance.  
 However, in order to assess exploration, exploitation and ambidexterity, 
all of these studies employed a very narrow perspective of their impact on the 
multi-dimensional character of performance. This study, however, examined 
organizational performance by deploying multi-pespective measures (Auh and 
Menguc, 2005; Davis and Pett, 2002; Venkatraman and Ramanujam, 1986) 
related to pro-profit and pro-growth oriented business strategies. This PhD 
research extends the ambidexterity hypothesis, i.e. the positive impact of 
ambidexterity on performance, confirming the differentiated impact of 
exploration and exploitation on effectiveness and efficiency. Our findings 
support the claim that exploration relates stronger to effectiveness performance 
and exploitation to efficiency performance. The question emerges on the 
relevant contextual contingencies, and their impact on the scientific discussion 
of ambidexterity.  
  
 Based on the recent literature on paradoxical management, as opposed to 
an either/or focus, structural ambidexterity cannot flourish without an adequate 
organizational context, i.e. the systems, processes and beliefs that shape 
individual behaviors in organizations (Lewis, 2000). We distinguished five 
coping strategies : accepting the paradox, organizing hierarchically, prioritizing, 
structuring and solving the paradox. Our findings reveal that ambidextrous 
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organizations that cope with the paradox through structuring or solving the 
interaction between exploration and exploitation obtain the highest 
organizational performance. The results indicated a slightly higher performance 
for coping strategy of structuring compared to solving. A plausable explanation 
for this result is the current volatility of the market environment. In the current 
environmental dynamism, many companies are trying to secure their current 
position by means of cost-cutting programs and operational efficiency. The 
separation of exploration and exploitation in different units, allows 
organizations, in the short run, to adapt to contradictory environments 
simultaneously (Jansen et. al, 2006). 
 Such a short-term focus, inhibits the creation of an organizational 
context (Ghoshal and Bartlett (1994). In this context a long term focus is 
required, realizing 1)alignment, through the coherence among all the patterns 
of activities in the organization and 2)adaptability, i.e. the capability to 
reconfigure resources and activities in order to meet the changing 
environmental demands (Gibson and Birkinshaw, 2004). A coping strategy of 
solving (the combination of structural and contextual ambidexterity), which we 
defined as a high order dynamic capability, is potentially a more sustainable 
option than structuring.  However, because of its impact on the entire 
organization (e.g. long term focus), it is not a viable option in the short term 
(e.g. in the current volatile market environment).  
 Based on our data, environmental dynamism did not moderate 
significantly the relationship between ambidexterity and organizational 
performance. Very likely, this is also related to the overall sentiment of the 
financial and economic crisis. Nevertheless, it is still an interesting venue for 
further research to explore which type of coping strategy is required to cope 
adequately with high and low levels of environmental dynamism.  
 
This PhD study extended and provided an empirical validation of 
organizational ambidexterity and its impact on performance (Ghemawat and 
Ricart I Costa, 1993; Adler et al., 1999; Benner and Tushman, 2002; 2003; 
Gibson and Birkinshaw, 2004; Jansen et al., 2005a; Leana and Barry, 2000; 
McGrath, 2001; Rivkin and Siggelkow, 2003; Sheremata, 2000). By making 
the distinction between effectiveness performance and efficiency performance, 
the current literature and management practice can benefit from our findings. 
For the first time, these relationships are empirically validated in an extensive 
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cross-sectional empirical study. Delimitating this framework to a single industry 
or contrasting it across several industries, based on archival data, will deepen 
our insights in how specific industry structure and dynamics moderate the 
relationship between ambidexterity and performance.  
 
 
Combinative capabilities, Organizational Barriers and 
Ambidexterity 
 Although many studies have focused on organizing ambidexterity, 
organizational mechanisms, as common traits of combinative capabilities which 
enhance ambidexterity, have been largely ignored. 
In addition, to investigate the effects of organizational ambidexterity on 
performance, this PhD study has explored the differentiated effects of these 
organizational factors. Within our research we distinguished three types of 
combinative capabilities : structural, interaction and socialization capabilities (De 
Boer et al., 1999; Jansen et al., 2005). This study is the first to assess 
empirically the moderating role of barriers in the process of managing 
ambidexterity by deploying combinative capabilities. We explored the impact 
of two types of barriers: organizational barriers, i.e. intra-organizational 
boundaries, specialization and status of disciplines and cognitive barriers, i.e. 
dispersion of knowledge, diverging frames of reference and internal language 
and coding schemes.  
 
 The results confirm the importance of deploying organizational factors 
related to combinative capabilities, in order to enhance ambidexterity.  
Reflecting on the overall results, we conclude that structural capabilities and 
interaction capabilities are positively related to ambidexterity, and socialization 
capabilities are negatively related to ambidexterity.  Additionally, this research 
reveals that, in overcoming cognitive barriers, organizations deploy 
organizational capabilities and interaction capabilities, to enhance 
ambidexterity. In overcoming organizational barriers, interaction capabilities 
and socialization capabilities are deployed. 
 The deployment of structural capabilities relates strongest to 
exploitation. On the contrary, interaction capabilities are associated with 
exploration. Regarding socialization capabilities, our results indicate that they 
do not have a uniform effect on exploration or exploitation. From a change 
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management perspective, it is logical that connecting different disciplines with 
divergent perspectives will boost the diversity and the creativity, improving on 
the short term the efficiency of knowledge exchange, thus exploration (Galunic 
and Rodan, 1998). A high level of connectedness motivates employees to assist 
each other, allowing two-way interaction, supporting the interpretation and 
understanding of new external knowledge (Cohen & Levinthal, 1990; 
Morrison, 2002).  In the long run, connectedness, increases the redundancy of 
information and inhibits the access to divergent perspectives, thus inhibiting 
exploration. However, dense networks of ties within organizations enhance the 
assimilation, transformation and exploitation of new knowledge (Hansen, 
1999; Tsai, 2001).   
 Socialization tactics are about developing an organizational context with 
strong values and norms. This leads to the contribution of shared codes of 
communication and dominant values (Henderson and Cockburn, 1994; 
Verona, 1999). Socialization tactics realize high levels of consensus and 
conformance among organization members (Ashfort and Saks, 1996; Jones, 
1986). This stimulates the processes of exploitation.  
 
 The study provides a detailed insight into the way organizations 
overcome barriers to resource reconfiguration. To proficiently manage 
ambidexterity, this PhD study confirms, the deployment of inter-functional 
coordination, participation in decision-making and connectedness enhance 
exploration. 
In overcoming the cognitive barriers, we conclude that the deployment of inter-
functional coordination and participation in decision making has a positive 
effect on exploration. 
The results further indicate that deploying formalization, routinization and 
socialization tactics in overcoming organizational barriers will further increase 
exploitation. Off-course, this may foster a ‘competence trap’.  Nurturing 
exploitation by overcoming cognitive barriers, inter-functional coordination, 
and participation in decision-making should be deployed. 
Finally, the use of job rotation to remove cognitive barriers and the use of inter-
functional coordination to remove organizational barriers have a negative effect 
on exploitation. The previous conclusions are summarized in table 5.1. 
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Table 5.1. Relationship combinative capabilities, organizational barriers and 
ambidexterity 
 

Overcoming Deployment Comb. 

Capabilities 

Exploration Exploitaiton Ambidexterity 

Organizational 

barriers 

Structural Capabilities - + - 

Interaction Capabilities + - + 

Socialization Capabilities - + + 

   

Cognitive 

barriers 

Structural Capabilities - + + 

Interaction Capabilities + - + 

Socialization Capabilities - + - 

+ positively significant,   - negatively significant 

 
In summary, this PhD study has contributed conceptually and empirically to 
the research of related management fields by defining ambidexterity, i.e. the 
management of the interaction between exploration and exploitation, as a 
continuous process of solving the barriers to resource reconfiguration, through 
the deployment of combinative capabilities as balancing routines (Kogut & 
Zander, 1992; Teece, Pisano & Shuen, 1997; Van den Bosch et al., 1999; 
Grant, 1996; Iansiti and Khanna, 1995; Zollo and Winter, 2002; Argote, 
1999). 
 
By linking these three constructs, this study reveals how organizations manage 
this interaction and which combinative capabilities are deployed to overcome 
barriers to resource reconfiguration. 
 
Strategic orientation and organizational ambidexterity 
 In chapter three of our theoretical review, we stated that resource 
reconfiguration can be seen as a continuously adaptive process, crucial for the 
long term viability of organizations. This adaptation involves strategic and 
organizational processes by which managers achieve a strategic fit with the 
environment (Blumentritt and Danis, 2006), by aligning organizational 
resources, capabilities and competences to environmental opportunities and 
threats (Bourgeois, 1980; Schendel and Hofer, 1979). In order to be successful 
in an arena of equifinality, firms must build heterogeneity with respect to 
resources and capabilities. These are acquired and developed through 
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idiosyncratic and path-dependent processes. The adaptive cycle proposed by 
Miles and Snow (1978) and the dynamic capabilities view, as synthesized in 
this doctorate, motivated us to explore the validity of ambidexterity and its 
differentiated effects on firm performance as a strategy type (Slater and Narver, 
1993; Conant, Mokwa and Veradarajan, 1990; Snow and Hrebiniak, 1980).   
 
 This empirical study has examined the relationship between deploying 
combinative capabilities, coping strategies and the strategic orientation of the 
organization. The results indicate that formalization and routinization 
(structural capabilities) are more associated with defenders. Prospectors 
reported higher values on participation in decision making and job rotation and 
inter-functional coordination (interaction capabilities). Analyzers deployed 
inter-functional coordination, connectedness and socialization tactics (elements 
of interaction capabilities and socialization tactics) as combinative capabilities. 
The overall results are visually presented in figure 5.1 

Figure 5.1. Relationship combinative capabilities and strategic orientation 

Formalization 

Routinization 

Interfunctional 
coordination 
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decisionmaking 

Job Rotation 

Connectedness 

Socialization tactics 
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 What is interesting in the diagrams above is the fact that defenders are 
more associated with structural capabilities and prospectors score higher on 
interaction capabilities. On the contrary, analyzers, do not prevail on any of the 
different organizational factors associated with combinative capabilities. Rather, 
they show a balanced profile. This is consistent with our view that structural 
and contextual ambidexterity are two constituent constructs of organizational 
ambidexterity. Reactors, on the contrary, do not show a clear preference for any 
of the three types of combinative capabilities. 
 Finally analyzers, show the highest level of ambidexterity, followed by 
defenders and prospectors. Our study confirms that prospectors show the 
highest level of exploration and defenders the highest level of exploitation. The 
analyzer typology reveals a combination of exploration and exploitation.  
 
 Although not formally hypothesized, but consistent with earlier research 
findings, our data confirm a higher level of effectiveness performance for 
prospectors as compared to defenders, and a higher level of efficiency 
performance for defenders as compared to prospectors. Analyzers showed a 
combination of high levels in efficiency and effectiveness performance. 
Additionally the data confirm that the perceived barriers to resource 
reconfiguration are dependent on the strategic orientation of the firm. 
Prospectors perceived the highest level of cognitive barriers and defenders the 
highest level of organizational barriers. Analyzers and reactors perceived high 
levels of organizational and cognitive barriers. These results are consistent with 
the typologies of Miles and Snow (1978).  
 
 In conclusion, the presented results contribute to the strategic 
management and organizational literatures by empirically examining to what 
extent the strategic orientation of a firm affects the choices regarding the 
deployment of combinative capabilities. Further, the findings enrich the Miles 
and Snow typology by giving a more detailed insight into the types of learning 
mechanisms (exploration and exploitation) each strategy type prefers. The 
findings also extend our insight into the differentiating effects of a strategy type 
on the perceived barriers to resource reconfiguration and the deployed 
combinative capabilities. Apparently it is not only the dynamism of the market 
environment that influences the choice which combinative capabilities to 
deploy but also the strategic orientation of the firm. Thus the way organizations 
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handle ambidexterity is dependent on its strategic orientation. Future research 
could shed light on the question which of the two moderating variables has a 
higher impact on the relationship between combinative capabilities, 
ambidexterity and performance.  
 
 
Managerial implications 
 

The recent literature and empirical results show a positive effect of 
ambidexterity on organizational performance (Levinthal and March, 1993; 
Tushman and O’Reilly, 1996; He and Wong, 2004; Gibson and Birkinshaw, 
2004). This PhD study empirically confirms this relationship and derives 
managerial implications on relevant issues regarding the way organizations 
manage exploration and exploitation capabilities simultaneously.  
Ambidextrous organizations reach higher levels of efficiency and effectiveness 
performance, compared to organizations that focus either on exploration or 
exploitation. Thus, an important task for senior managers and their teams is 
what type of ambidexterity to design and how they could govern and manage 
ambidexterity.  

This PhD study presents a theoretical framework that can be used in 
practice to assess the path to an ambidextrous organization.  Starting points for 
the developmental path to ambidexterity could be: 
 

1. What type of performance does the organization require?  
(Efficiency, Effectiveness performance or both). This research reveals 
that exploration is more related to effectiveness and exploitation more 
related to efficiency. Managers and their management teams who 
pursue an optimum between Efficiency and Effectiveness performance 
should decide on the optimum configuration of exploration and 
exploitation capabilities and the way they want to manage the 
interaction between both. The design of this optimum depends on the 
vision how an organization wants to cope with these contradictory 
learning mechanisms, e.g. paradoxical thinking.  
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2. How is the paradox of exploration and exploitation perceived by the 
organization and its’ management team? And which coping strategy is 
preferred?  
Our empirical findings indicate that structuring and solving the 
paradox are the more viable coping strategies, showing the highest level 
of performance. This requires managers to design the right structural 
arrangements as well as an organizational context encouraging 
employees and teams to take their own decisions regarding the division 
of time between alignment and adaptability. This implies a high 
performance orientation in exploration and exploitation with a strong 
set of shared values and norms. Creating a context of structural 
arrangements and defining clear values and norms is not sufficient. 
Especially in the structural ambidexterity form, unit managers of 
exploitative units must behave transactional while managers of 
exploratory units must behave transformational. Thus managers of 
ambidextrous organizations expose divergent profiles. Our definition of 
ambidexterity implies that managers are confronted with different 
inconsistencies, resulting in role conflicts. To deal with the inherent 
tensions between exploration and exploitation requires behavioral 
competencies, like, being participative and simultaneously exposing 
directive behavior. 
 

3. Which barriers to resource reconfiguration are perceived and which 
combinative capabilities should be deployed?  
Based on the previous questions, this PhD study gives managers 
insights in the different barriers to resource reconfiguration. Our 
research provides managers the insight which combinative capabilities, 
i.e. structural, interaction and socialization capabilities,  to deploy in 
overcoming these barriers. In this way, managers need to handle a 
complex configuration of organizational factors related to these 
combinative capabilities. Based on the research findings, we conclude 
that in overcoming cognitive barriers, managers should deploy 
organizational factors like liaison personnel, interdisciplinary taskforces 
and teams to enable cross-functional coordination of the interaction 
between exploration and exploitation.  
These lateral forms will enhance information and knowledge flows in 
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the organization, realizing a mutual understanding across functional 
boundaries and lines of authority about issues concerning 
ambidexterity. Further, managers must let subordinates take part in 
higher level decision making processes, supporting the acceptance of 
divergent perspectives on different issues and possible contradictions. 
Additionally, an intensified interaction between top management and 
different groups in the organization will support the continuous 
process of reflection on the fit between environmental dynamism and 
the capabilities. This fosters the likelihood of innovative initiatives. 
Overcoming organizational barriers, requires managers stimulate the 
way organizations offer newcomers specific information and encourage 
them to interpret and respond to situations in a predictable way (Jones, 
1986). This results in a higher level of consensus and conformance 
among organization members (Ashfort & Saks, 1996; Jones, 1986). 
Further, practitioners should encourage a higher connectedness 
between different disciplines and organization members with different 
positions, thus enhancing the development of trust and cooperation, 
resulting in better communication and an improved efficiency of 
knowledge exchange. Additionally, this will intensify the development 
of a common language and shared values. The continuous switching 
between explorative and exploitative contexts further facilitates the 
mutual understanding. Managers must be aware that these socialization 
capabilities are path dependent. An excessive deployment of 
socialization capabilities will foster mental barriers, preventing 
organizational members to be receptive to new opportunities.   
 

4. To what extent does our strategic orientation influence the choices 
regarding the deployment of combinative capabilities?   
In this PhD study, we developed a measurement instrument to help 
organizations evaluate their current strategic orientation. Our empirical 
findings confirm that strategic orientation (Defender, Prospector, 
Analyzer and Reactor), as a pattern of strategic choices, drives the way 
organizations acquire, allocate, utilize and reconfigure resources to 
develop dynamic capabilities. Thus strategic orientation reflects the way 
organizations interact with the market environment, e.g. customers, 
competitors, distributors, and other stakeholders. As such, strategic 
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orientation reflects two sides of the same coin. On the one side, the 
inside-out view of dynamic capabilities, with a primary focus on the 
integration and reconfiguration of resources and the outside-in view of 
the fit between strategic choices and environmental dynamism.  
One of the most interesting conclusions of our research is, that the 
different strategic choices, regarding the deployment of combinative 
capabilities in overcoming barriers, are contingent upon the strategic 
orientation of the organization. This PhD study provides managers 
insight in the way they should pursue ambidexterity, based on their 
current strategic orientation, e.g. the way they should handle the 
adaptive cycle (entrepreneurial, technological and administrative 
problem). For example, defenders focus primarily on efficiency and 
productivity, and growth is realized incrementally through market 
penetration in narrowly defined market segments. Thus, exploration 
will remain close to the ‘already known’ (entrepreneurial problem). 
Exploitation as a primary learning mode will be more appropriate for 
defenders. The primary focus is efficiency improvement (technological 
problem). This implies that defenders show a preference for vertical 
integration and functionally designed organization structures. These 
structures are characterized by a hierarchy of authority consisting of 
many echelons, with narrow spans of control. Hence, co-ordination 
activities are standardized and control is centralized (administrative 
problem). Our empirical findings, reveal that this type of organizations 
deploy structural and interaction capabilities (see paragraph strategic 
orientation and ambidexterity). For each strategy type, this study 
reveals the most preferable configuration of organizational mechanisms 
related to combinative capabilities in overcoming organizational 
barriers. 
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Limitations 
 
As with any research there are a several limitations, associated with the choice of 
theories and methods of inquiry and data, that merit discussion.  
 
First, due to resource and time constraints, our data were acquired through self-
reported assessments of executive directors of organizations (our unit of 
analysis). Regarding the studied constructs, we assumed homogeneity among 
the different members of the organizations.   
Although we took several steps in the design and testing phases of our web-
based survey and workshops to minimize the issues of key (single) informant 
bias and common method bias, they can not be totally excluded.  
Regarding these issues, we did not find a single factor accounting for most of 
the covariance, thus reducing our concerns of artificially inflated or fake 
responses by respondents.  
To prevent key informant bias and common method bias, future research may 
demonstrate homogeneity by measuring the different constructs using multiple 
respondents at different positions within an organization, i.e. multi-level 
research. Based on strong inter-rater agreement and reliability, homogeneity 
within organizations can then be assured.   
 
Second, the data obtained in this study were cross-sectional. Our empirical 
study measured performance ex post, by asking respondents to rate their 
organizational performance, i.e. effectiveness and efficiency, for the last 3 years, 
compared to their competitors. Although the results confirm the theoretical 
hypotheses, future research may benefit from gathering objective, longitudinal 
performance data from publicly owned companies, covering a time-span of 
more than three years. This will enhance the insight into the actual 
performance implications of choices made by organizations regarding the 
deployment of combinative capabilities. Moreover, it enables the analysis of the 
performance implications at different points in time to contrast the impact of 
exploration and exploitation capabilities, e.g. ambidexterity. Additionally, a 
longitudinal research design would further validate the causal sequence that is 
implied in our theoretical framework.  Due to resource and time constraints, 
this was not integrated in this PhD study.  
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Third, this PhD study is to some degree exploratory. We developed new scales 
to measure constructs such as exploration and exploitation capabilities, barriers 
to resource reconfiguration and strategic orientation.  
Researchers could use other independent samples to test the hypothesized 
relationships and the constituent psychometric parameters of the different 
measures. Moreover, objective measures and data acquired from a combination 
of different research methods are crucial to reveal the specific process 
characteristics associated with the way combinative capabilities are deployed. 
Thus it is essential to start addressing the following key question is : “ How are 
combinative capabilities actually been deployed?” 
 
Fourth, this study is based on the resource-based perspective, i.e. taking the 
organization as the starting point of analysis. This enabled us to embed the 
research in a recognized theoretical and empirical school of thought. We extend 
the research to the dynamic capabilities view including the market as a relevant 
variable. This limits our research to a certain point, bacause it implies that the 
choices to deploy combinative capabilities are not influenced directly by 
environmental dynamism (structure-conduct-performance paradigm). We use 
environmental dynamism as a moderator between ambidexterity and 
performance.  It is interesting to study the primary relationships in our 
theoretical framework from a structure-conduct-performance paradigm, i.e., 
taking the market structure as the staring point of analysis.  This will enhance 
insight in the relationships between market structure and chosen combinative 
capabilities and market structure and coping strategies.  
 
 
Fifth, in this thesis we study the following relationships: 
• the relationship between (1) combinative capabilities and (2) organizational 

ambidexterity. 
• the relationship between organizational ambidexterity and efficiency and 

effectiveness performance. 
• the moderating impact of barriers to resource reconfiguration, 

environmental dynamism and coping strategies.  
 
The estimation of these relationships indicate additional factors, associated to 
the organization and to the market, that also could influence the hypothesized 
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relationships.   
For example, on organization-level, we may think of factors such as the current 
composition of the management team, organizational power and politics, the 
speed with which organizations can build capabilities, existing levels of 
operational effectiveness and efficiency and the current governance, input-
driven or output-driven. From a market perspective we may think of market-
level factors such as industry specific structure, the number and distribution of 
firms, growth-phase of the industry (on the S-curve), new entrants, political 
influences and legislation.  Including these factors in future research can 
enhance and broaden the insight and further specification of these relationships.  
 
 
Future Research   
 
Our previous discussion reveals future research questions that could contribute 
to the further extension and understanding of ambidexterity as a high order 
dynamic capability. We formulate the next future research questions: 

 
• How do organizations develop and deploy combinative capabilities?  

Although we measured extensively the deployment of combinative 
capabilities, research is still lacking insight in the way organizations actually 
develop and deploy combinative capabilities. The ‘how’ about combinative 
capabilities is an interesting venue for further research.  
 

• How does exploration at one hierarchical level interact with exploitation at a 
lower or higher level?  There are parallel processes between levels of analysis 
in the manner in which individuals, groups, or organizations explore and 
exploit. Future research could shed light on and inform how these processes 
should be managed across levels of analysis? 
 

• How are organizational mechanisms, as common features of combinative 
capabilities, organized and managed in organizations with different strategic 
orientations? 
Although we used organizational factors as common features of 
combinative capabilities, it is expected that the way these mechanisms are 
organized and managed, will differ across the strategy types.  Our research 
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indicates that some mechanisms are more associated to exploration than to 
exploitation. Additionally, even within the same learning process of an 
organization, a defender would develop different capabilities than a 
prospector would. For example, assuming exploration as the key learning 
process of an organization. A defender would develop the ability to scan the 
market outside of its own domain and to assimilate the obtained 
information and/or knowledge in its long-range plans. Conversely, a 
prospector who wants to be more cost-efficient, would develop this 
capability in its more stable areas of operation. Thus it is expected that 
formalization or cross-functional coordination mechanisms will differ 
across the presented strategy types.  
 

• How can organizations develop the capacity to think paradoxically on 
individual, team and organizational level? 
In organization studies and management literature, ‘paradox’ has become a 
commonality for the complexity, ambiguity and equivocality related to 
organizational change (Van de Ven and Poole, 1988; Handy, 1994; Koot 
et al., 1996; Lewis, 2000). As we have seen in our study, ambidexterity is 
inherently paradoxical. In the process of organizing and managing 
ambidexterity, distinctions are drawn that are seemingly contradictory, i.e. 
exploration vs. exploitation, integration vs. differentiation, organizational 
vs. individual level, internal vs. external perspective and short term vs. long 
term. These distinctions seem mutually exclusive aspects in terms of 
demands, perspectives, emotions and ideas (Quinn and Cameron, 1988), 
but are interrelated, thus interacting with each other in an organizational 
setting. This requires from managers, on different hierarchical levels, to 
adopt a ‘both/and’ way of thinking instead of getting stuck in an ‘either/or’ 
cognitive pitfall. Unfortunately, most of the time, managers accentuate the 
separate opposites of a paradox by using simple and uni-dimensional 
concepts based on logical and internally consistent sets of abstractions 
oversimplifying the actual reality (Lewis, 2000). These frames of references 
enable managers, on different hierarchical levels, to handle complex 
paradoxical realities by suppressing the relatedness of contradictions, 
insinuating and maintaining a false appearance of order (Lewis, 2000 p 
763). According to Smith and Berg (1987), when managers actually 
attempt to handle a paradoxical reality by accentuating the opposites, their 
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decisions have the unintended effect of reinforcing the underlying tension. 
Future research can contribute to management practice by providing 
insight in the processes of developing the capacity to think paradoxically on 
individual, team and organizational level. 

 
 
Conclusion 
 
Our literature review (chapter 2 and 3) presented a variety of definitions and 
concepts, e.g. ambidexterity processes or components (exploration and 
exploitation), ambidexterity outcomes or outputs (firm performance, 
competitive advantage, adaptation) and antecedents (dual structures, temporal 
cycling, organizational context and top management characteristics). These 
different conceptualizations are not mutually exclusive or commonly exhaustive 
but represent different tensions related to this interaction. 
We investigated different perspectives on exploration and exploitation. From a 
strategic management perspective we confirm that a firm’s capability to 
reconfigure the dynamic processes of exploration and exploitation, is the key 
source of its sustainable competitive advantage (Teece, et. al, 1997; Eisenhardt 
and Martin, 2000).  
The organizational change perspective accentuates that achieving long-term 
success requires the competence to emphasize efficiency during periods of 
evolutionary change and pursuing quick discontinuous transformations during 
periods of revolutionary environmental change. Despite the inertia during 
convergence periods, organizations must realize discontinuous shifts in their 
strategic orientation, core structure and control systems in order to prevent 
obsolescence (Tushman and Romanelli, 1985). Thus, organizational learning 
refers to exploration as the creation of variety in experience (Holmqvist, 2004; 
Levinthal and March, 1993, McGrath, 2001) and exploitation as the creation 
of reliability in experience (Bontis et. al, 2002; Holmqvist, 2004; Levinthal and 
March, 1993).    
These conceptualizations emphasize the dynamic and distinctive aspects of 
exploration and exploitation capabilities. Since dynamic capabilities imply the 
transformation of existing resources into new functional competences that 
better match the environment (Eisenhardt and Martin, 2000), we considered 
both exploration and exploitation capabilities as first order dynamic capabilities. 
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Based on this proposition we defined ambidexterity as a high order dynamic 
capability (managing the interaction between two first order dynamic 
capabilities). In our research we extended our definition of ambidexterity by 
proposing an integrative perspective related to paradoxical management, 
associated with a developmental transformation, reflecting the kind of 
organizational change resulting from the interaction of opposites (Markova, 
1987).  It is this continuous interaction between exploration and exploitation 
(as opposites) that links ambidexterity with theories of strategic management, 
organization theories, change management and organizational learning.  
 
Our PhD study, paved possible future paths to a more comprehensive view. We 
deduced research questions that could build a bridge between strategic 
management and organization theories and change management. Integrating 
the underlying ‘WHAT’ and ‘HOW’ questions in future research, 
ambidexterity can become a theory of strategic change.  
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Questionnaire : Managing Paradoxes 

 

 
Appendix I : Questionnaire 
 
Managing Paradoxes 
 
Dear ………….., 
 
The amplitude and pace of change of the current business environment have increased. 
Shortening life cycles, rapid technological change, increased globalization of markets 
and sharpened competition challenge firms to respond flexibly and rapidly. Both from a 
researcher and a managerial point of view, how to achieve and sustain a competitive 
advantage in such dynamic business environments are  fundamental questions in the 
field of strategic management.  
 
 This requires the simultaneous exploration of new technologies and markets and 
the configuration and reconfiguration of organizational resources to capture existing as 
well as new opportunities. In daily management practices this is expressed in 
paradoxical terms like effectiveness vs. efficiency, long term vs. short term, renewal vs. 
innovation, incremental changes vs. radical changes and evolution vs. revolution. 
Successful organizations survive in highly dynamic business environments through 
continuous adaptation. Central to this adaptation processes is the notion of a firm’s 
ability to simultaneously manage this paradox. 
 
Objective of this PhD study is two-fold. First, we aim to broaden our insights about the 
way organizations handle this paradox. Second, we would like to research the impact on 
performance in terms of effectiveness and efficiency. It would help us enormously if you 
would like to complete the questionnaire.  
The survey is anonymous and will take approximately 25 minutes to complete. All of 
your responses will be kept strictly confidential, reported only in aggregate and used 
only for [research] purposes. Your personal information will not be sold or traded to 
anyone.” If you appreciate to receive a copy of the summarized results, we would be 
glad to send you one.  
 
For further questions regarding the web-based survey or the PhD research, please 
contact  drs. M. Sfirtsis tel. nr. +31 418 – 578000 / +31 6 53 218 219. 
 
Thank you for your contribution to this research, 
 
Prof. Dr. R. Moenaert  drs. M. Sfirtsis 
TiasNimbas Business School            Van Spaendonck Management Consultants 
University of Tilburg      
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Directions 
 
Dear informant, 
 
Introductory to the questionnaire we would like to ask you some general background 
information about the company you work for. This information allows us to analyse 
the means, similarities and differences across the types of organizations that have 
participated in our research.  
In the following sections we ask you to provide answers regarding the total 
organization. So, we would like you to answer the questions from this perspective. 
 
Please do answer all questions. If you do hesitate to answer precisely, please indicate 
your estimate of the most appropriate response. We would rather like you to provide us 
a somewhat imprecise estimate than leaving the question blank. 
 
By clicking on the enclosed web-link, you will be redirected to the web-based survey 
“Managing Paradoxes”. The questionnaire consists of different parts. Each part covers 
one web-page. At the end of each part, you can click on ‘next page’ to be forwarded to 
the next part of the questionnaire.  
It is possible to fill in the questionnaire in multiple sessions. The Web-based survey 
memorizes the question where you stopped last time, and will continue from that point 
on, in a following session. 
 
If you like to receive a copy of the summerized results, please fill in your e-mail address, 
at the end of the questionnaire 
 
Thank you for completing the questionnaire, 
 
 
Drs. M. Sfirtsis. 
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Part I.  Background information 
 

1. Name organization? 
 ________________________________________ 
 

Age?  _______________________ 
 
Started employment at this organization?   __________________ 
 

The following questions request information about your company. Please indicate for 
each question which of the several alternatives best reflects your situation. The answer 
may not reflect your situation perfectly, but please choose just one option that comes 
closest to your situation. 

 
2. In which functional area do you primarily work (please choose only one 

alternative) 
a. Marketing/Sales      
b. Operations     
c. R&D/Business Development   
d. ICT/Information Management   
e. Financial Management    
f. General Management    

 
3. Which hierarchical position do you hold in your organization? (CxO is Level 1)? 

 
Level 1 Level 2 Level 3 Level 4 Level 5 

     

 
4. A strategic business unit is (SBU) is a corporate group wit hits own strategy, 

budget and profit responsibility. Is your company divided into strategic 
business units. (please choose only one alternative) 

a. Yes      
b. No      

 
5. Which of the following market typologies best describes your company’s 

primary market? (please choose only one alternative) 
c. Business to consumer    
d. Business to business    
e. Business to both     
f. Government     
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6. Which of the following categories best describes your SBU’s or company’s 
primary source of revenue? (please choose only one alternative) 

a. Consumer durables    
b. Consumer package goods    
c. Transport/Storage and Communication  
d. Industry      
e. Chemicals     
f. Pharma      
g. Financial Services     
h. Professional Services    
i. Construction and Installation   
j. Other services     
k. Other, namely__________________________________  

 
7. How old is your organization? (You can also think of the year your company 

was established?)  
 

> 50 years 40 – 49 
years 

30 – 39 
years 

20 - 29 
years 

10 - 19 
years 

5 - 9  
years 

< 5 years 

       

 
8. What was your company’s total sales in 2008 (mln euros)? 

 
< 1 mln 1 – 9  10 – 49 50 – 99  100 – 499  500 - 999 >1000 

       

 
9. How many employees (full time equivalent) were on average employed in your 

company in 2008?   
 

< 50 50 – 99 100 – 249 250 – 499 500 - 749 750 – 999 > 1000 
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Part III : Environmental dynamism and strategic orientation 
 
A. Environmental dynamism  
 
10. Indicate your degree of agreement about how well these statements describe your 

market and competitive environment the last 3 years: 
 
 Fully 

disagree 
Mode-
rately 
disagree 

Neither/ 
nor 
disagree
/agree 

Mode-
rately 
Agree 

Fully 
agree 

      
The type of market activities of our major 
competitors have changed strongly during the 
previous years 
 

     

In our industry, the (technological) changes occurred 
rapidly and unpredictably 

     

      

The dimensions on which we competed have 
changed strongly 

     

      

Customer product/services preferences changed 
rapidly 

     

      

Changes in customers’ needs were unpredictable      

 
 
B. Strategic orientation 

 
For the following questions, please assign per question one option only : 
 
11. The products/services we offer to our customers are best characterized as: 

a. Products/services which are more innovative, continually changing and broader in nature 

throughout the organization and marketplace 

 

b. Products/services which are fairly stable in certain units/departments and markets while 

innovative in other units/departments and markets 

 

c. Products/services which are well focused, relatively stable and consistently defined 

throughout the organization and marketplace 

 

d. Products/services which are in a state of transition, and largely based on responding to 

opportunities or threats from the marketplace or environment 

 

 
 

SFIRTSIS_PROEF (all).ps Back - 106     T1 -    Black CyanMagentaYellow



Questionnaire : Managing Paradoxes 

 XXXI

12. In the near future the positioning of our organization can best be characterized as: 

a. Our offerings match the best the needs of our customers  

b. Continuously in a state of transition searching activities that yield the highest  

c. A strong niche-player, with high-end fulfilment of selected target-group needs  

d. Has a reputation for constantly introducing innovative products and services  

 

13. Our current and future customers will perceive us as: 

a. An efficient provider of products and services  

b. Extreme innovative  

c. An organization that has insight in customer related issues  

d. Not distinctive, in any specific domain  

 

14. How does your organization coop with environmental dynamism: 

a. We initiate market changes  

b. We do not have any explicit vision on this  

c. We continuously try to adapt  

d. We try to ensure our status quo and defend our current market position   

 

15. Our current and future customers will perceive our products/services as: 

a. The lowest priced products/services  

b. Products/services that match the best their needs  

c. The most innovative products/services  

d. A broad range of products/services with divergent attributes/specifications.  

 

16. Compared to our competitors, we …….. 

a. Generate the highest results by introducing new products and services  

b. Periodically outperform them, on specific domains.  

c. Are the most market-driven company  

d. Clearly are a niche-player   

 

17. In the future we intend to …………: 

a. Further broaden our activities  

b. Dedicate our focus on innovation  

c. Gain more insight in our customers’ needs   

d. Enhance our efficiency  
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18. Current and future customers ………… 

a. Perceive us adapting adequately to market changes  

b. Do not have a clear view about the way we act in the market  

c. See us as a solid and trusted company   

d. Perceive as a leading innovative company  

 

19. One of our main future objectives is offering products/services that ………. 

a. Are unique compared to competitors offerings   

b. Mainly contribute to our profitability, independent for products/services  

c. Are comparable to competition  

d. Better match customer needs  

 

20. Asking our current and future customers about our positioning, they will  

a. Mention a divergent range of unrelated aspects of our organization  

b. Accentuate our way we market our products/services  

c. Accentuate our innovativeness and first-mover abilities  

d. Characterize us as a niche-player  

 
21. Our organization focuses parimarily on: 

a. Different market-domains that are continuously changing  

b. Efficiency  

c. Innovation  

d. Continuously enhancing our insight in customer value drivers   

 

22. We intend: 

a. Despite all market changes and trends to be consistent in the way we act  

b. To adapt ou products/services to market-requirements   

c. If it is reuired, to reframe our market definitions  

d. To redefin our strategy because of increasing market-pressures   

 

23. The amount of time we spent on market sensing is characterized as : 

a. Continuous  

b. Minimal   

c. Average  

d. Periodically/Sporadic  
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24. The structure of our organization is: 

a. Functional in nature   

b. Product/service or market oriented   

c. Primarily functional (departmental) in nature; however, a product/service or market  

d. Continually changing to enable us to meet opportunities and solve problems as they  

 

 
25. Which of the following descriptions represent your organization most?: 

a. In our stable market environment, we focus on specific market and market-niches. 
We defend our market position in these niches by offering high-end products and/or 
services  

 

b. Our primary focus are those markets where we attain a leading position. In these 
markets, our organization comes first with product- and/or services innovations  

 

c. Our organization operates in two types of product-market domains. One relatively 
stable, the other changing. In the stable market-domains we try to ensure our current 
market position. In the changing market domains we follow competitors closely and 
are often second-in whith better offerings. 

 

d. Our organization has an inconsistent approach to our markets and services. We are 
not aggressive in exploring new opportunities, nor do we act aggressively in 
defending our current market position. We take action when we are forced by 
manifest market-trends with possible impact on our operations.   
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Part IV  : Exploration versus Exploitation 
 
Firms in a dynamic environment are challenged to both explore new possibilities in order 
to cope with future changes in the business environment and exploit old certainties to 
meet today’s business demands (March, 1991). The next questions are about this 
paradox of exploration and exploitation. To achieve a viable position it is necessary to 
manage exploration and exploitation simultaneously. The following questions are about 
the way you and your organization are managing the dynamic relation between 
explorative activities and exploitative activities in your SBU or company. 
 
26. Over the last 3 years, to what extent did your organization focus on:   

 
 No extent To a great  

extent 
• Searching for new directions of development that impacted 

your current products/services/processes or markets 
     

• Evaluating the different development options in terms of  
products/services/processes or markets 

     

• The major renewal of current products/services/processes      

• Activities that required much adaptability from the 

organization
     

• Activities that required the development of new 

competences
     

• Activities characterized by a high level of routine      

• Activities of which it was clear to the organization how to 

perform them
     

• Activities primarily focusing on achieving short-term results      

• Activities that could be executed using the existing 

competences and skills
     

• Activities that clearly fit the policy formulated      

 
27. Which percentage of total annual sales is spent on activities like market research, 

developing new markets, R&D, developing new competences, introducing new 
product/services, etc.   
 

< 1% 1-3% 4-5% 6-7% 8-10% 11-15% > 15% 
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28. Managing exploration and exploitation simultaneously can be seen as managing a 
paradox. How does your organisation coop with this paradox (select only one 
option): 
 

a. We accept the tension between exploration and exploitation and compromise 
between opposites 

 

b. We accept the tension between exploration and exploitation, however, believe that 
the opposition between both activities can not be resolved in the organization. 
Rather, we outsource one side of the paradox 

 

c. Types of strategic renewal represent distinct options for top, middle, and front-line 
managers that differ in capacity to cope with changing environments, time 
horizon, information requirements, and core values. So we organize the tension 
between exploration and exploitation through spatial differentiation by level. 

 

d. We create periodicity through alternation between the generation and 
implementation phases of innovations, through groups working parallel, or the use 
of special task forces. 

 

e. We reconcile conflicting demands for exploration and exploitation by combining 
contradictory elements for both activities at the same level of analysis (individual, 
team or organizational unit) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SFIRTSIS_PROEF (all).ps Front - 109     T1 -    Black CyanMagentaYellow



Questionnaire : Managing Paradoxes 

 XXXVI

Part V  : Barriers to resource reconfiguration 
 
Managing this interaction between exploration and exploitation implies the resolution of 
the firm’s permanent struggle to find the right configuration between exploration and 
exploitation (March, 1991; Argote, 1999), i.e. optimizing the interaction between 
exploration and exploitation in time through continuous solving the barriers to resource 
configuration. 
 

29. Indicate to what extent the following barriers are observed when managing the 
interaction between exploration an exploitation: 

 No 
extent 

  To a 
great 

extent 

• Better communication and cooperation is inhibited by the current 
organizational structure;  

     

• Some units/disciplines are perceived as more important than other 
units/disciplines; 

     

• Because our professionals are dwelling in their own fields of 
interest, is interacting with them quite difficult.  

     

• As an organization, we are not aware, which knowledge we 
possess and how to detect this knowledge.  

     

• Each unit has its own percepts, attitudes in terms of working 
procedures and communication, constraining cross-disciplinary 
work 

     

• Each organizational unit tends to develop its own internal language 
and coding schemes resulting in severe communication problems 
between units. 
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Part VI  : Capabilities 
 
Ambidexterity is pursuing exploration and exploitation simultaneously by managing the 
interaction between both through the deployment of synthesizing capabilities 
(balancing routines). The following questions are about the way your organisation 
deploys the different synthesizing capabilities to manage the tensions between 
exploration and exploitation. We conceive a synthesizing capability as the main high 
order dynamic capability of ambidextrous organizations that is responsible for the 
governance of ambidexterity, i.e. optimizing the interaction between exploration and 
exploitation in time through continuous solving the barriers to resource reconfiguration.  
 
30. Indicate to what extent the following statements represent the way your company 

deploys structural capabilities (in managing the interaction between exploration 
and exploitation) 

 
 Fully 

disagree 
   Fully 

agree 
• Whatever situation arises, written procedures are 

available for dealing with it  
     

• Rules and procedures occupy a central place in the 
organizational unit.  

     

• Written records are kept of everyone’s 
performance./processes  

     

• For all positions at all levels in our organization,  job 
descriptions have been formulated  

     

• Many of the day-to-day tasks are the same       

• Basically, employees perform repetitive activities in 
doing their jobs. 

     

• There is a clearly known way/procedure to do the 

major type of work we normally encounter 

     

• For each job, there is a clear description of tasks and 

responsibilities. 
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31. Indicate to what extent the following statements represent the way your company 
deploys interaction capabilities (in managing the interaction between exploration 
and exploitation) 

 
 Fully 

disagree 
   Fully 

agree 
• In the product/services development processes we 

mostly use cross-functional teams (i.e, a tight 

integration of R&D, marketing and manufacturing ) 

    

• R&D and marketing and other functions regularly 

share market information about customers, 

technologies and competitors through the deployment 

of employees as liasons. 

    

• Top management promotes communication and 

cooperation among R&D, marketing, and 

manufacturing in acquiring and using market 

information; 

    

• People from marketing, R&D and other functions play 

important roles in major strategic market decisions. 

    

• Even small matters have to be referred to someone 

higher up for a final decision. 

    

• For every task they execute, unit members need to ask 
their supervisor.  

    

• Most decisions people make here, require the approval 

of their supervisor.  

    

• Employees in our unit are regularly rotated between 

different functions. 

    

• Employees in our unit are regularly rotated between 
different subunits/departments. 
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32. Indicate to what extent the following statements represent the way your company 
deploys socialization capabilities (in managing the interaction between exploration 
and exploitation) 

 
 Fully 

disagree 
 Fully 

agree 
• In our unit, employees from different departments do 

not experience barriers in calling each other when the 

need arises 

     

• Managers discourage employees discussing work-related 

matters with those who are not immediate superiors (rc) 

     

• In this unit, it is easy to talk with virtually anyone you 

need to, regardless of rank or position 

     

• Newcomers are facilitated in helping each other to 
understand the job requirements 

     

• Our unit puts all newcomers through the same set of 

learning experiences 

     

• Most of the training of our recruit is conducted 
separately from other newcomers (rc) 
 

     

• There is a sense of cohesiveness amongst newcomers in 

this unit 

     

 
Part VII : Organisational Performance 
  
33. Please indicate for each of the following your firm’s performance relative to 

competition for the last 3 years: 
 
 Much below 

the average 
       Much above 

the average 
 1 2 3 4 5 

1. Profit margin      

2. Return on Investments      

3. Net profits      

4. Sales Volume      

5. Market share      

6. Increase in sales volume      

7. Increase in market share      
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MANAGING PARADOXES 

XLI 

Appendix II : Strategy Typology 
 
(adapted from Miles & Snow, 1978) 
 

 Defender 
 Entrepreneurial 

problem 
Engineering problem Administrative problem 

PR
O

B
LE

M
 How to ‘seal off’ a proportion 

of the total market to create a 
stable set of products and 
customers. 
 

How to produce and 
distribute goods or services 
as efficiently as possible. 

How to maintain strict 
control of the organization 
in order to ensure 
efficiency. 

    

SO
LU

TI
O

N
S 

1. Narrow and stable domain 
2. Aggressive maintenance of 

domain (e.g. competitive 
pricing and excellent 
customer service) 

3. Tendency to ignore 
developments outside of 
domain 

4. Cautious and incremental 
growth primarily through 
market penetration 

5. Some product 
development, but closely 
related to current goods or 
services 

1. Cost-efficient technology 
2. Single core technology 
3. Tendency toward vertical 

integration 
4. Continuous 

improvements in 
technology to maintain 
efficiency 

 

1. Financial and 
production experts 
most powerful 
members of the 
dominant coalition; 
limited environmental 
scanning 

2. Tenure of dominant 
coalition is lengthy; 
promotions from within 

3. Planning is intensive, 
cost-oriented, and 
completed 

4. Tendency toward 
functional structure 
with extensive division 
of labro and high 
degree of formalization 

5. Centralized control and 
long-looped vertical 
information systems 

6. Simple coordination 
mechanisms and 
conflicts resolved 
through hierarchical 
channels 

7. Organizational 
performance measured 
against previous years; 
reward system favors 
production and 
finance. 
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STRATEGIC ORIENTATIONS 

XLII 

C
O

ST
S 

A
N

D
 

B
EN

EF
IT

S 

It is difficult for competitors to 
dislodge the organization from 
its small niche in the industry, 
but a major shift in the market 
could threaten survival. 

Technological efficiency is 
central to organizational 
performance, but heavy 
investment in this area 
requires technological 
problems to remain familiar 
and predictable for lengthy 
periods of time. 

Administrative system is 
ideally suited to maintain 
stability and efficiency but 
is not well suited to 
locating and responding to 
new product or market 
opportunities 

 
 Prospector 
 Entrepreneurial 

problem 
Engineering problem Administrative problem 

PR
O

B
LE

M
 How to locate and exploit new 

product and market 
opportunities 
 
 

How to avoid long term 
commitments to a single 
technological process 

How to facilitate and 
coordinate and diverse 
operations 

    

SO
LU

TI
O

N
S 

1. Broad and continuously 
developing domain 

2. Monitors wide range of 
environmental conditions 
and events  

3. Creates change in the 
industry 

4. Growth through product 
and market development 

5. Growth may occur in spurts 

1. Flexible, prototypical 
technologies 

2. Multiple technologies 
3. Low degree of 

routinization; technology 
embedded in people 

 

1. Marketing and research 
and development 
experts most powerful 
members of the 
dominant coalition 

2. Dominant coalition is 
large, diverse, and 
transitory; may include 
an inner circle 

3. Tenure of dominant 
coalition not always 
lengthy; key managers 
may be hired from 
outside as well as 
promoted from within 

4. Planning is broad rather 
than intensive, problem 
oriented, and cannot 
be finalized before 
action is taken 

5. Tendency toward 
product structure with 
low division of labor 
and low degree of 
formalization 

6. Decentralized control 
and short-looped 
horizontal information 
systems 

7. Complex coordination 
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XLIII 

mechanisms and 
conflict resolved 
through integrators 

8. Organizational 
performance measured 
against important 
competitors; reward 
system favors 
marketing and research 
and development 

 
    

C
O

ST
S 

A
N

D
 

B
EN

EF
IT

S 

Product and market innovation 
protects the organization from 
a changing environment, but 
the organization runs the risk 
of low profitability and 
overextension of its resources 

Technological flexibility 
permits a rapid response to a 
changing domain, but the 
organization cannot develop 
maximum efficiency in its 
production and distribution 
system because of multiple 
technologies 

Administrative system is 
ideally suited to maintain 
flexibility and effectiveness 
but may underutilize and 
misutilize resources 
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 Analyzer 
 Entrepreneurial 

problem 
Engineering problem Administrative problem 

PR
O

B
LE

M
 

How to locate and exploit new 
product and market 
opportunities while 
simultaneously maintaining a 
firm base of traditional 
products and customers 
 
 
 

How to be efficient in stable 
portions of the domain and 
flexible in changing portions 

How to differentiate the 
organization’s structure 
and processes to 
accommodate both stable 
and dynamic areas of 
operation 

    

SO
LU

TI
O

N
S 

1. Hybrid domain that is both 
stable and changing 

2. Surveillance mechanisms 
mostly limited to 
marketing; some research 
and development 

3. Steady growth through 
market penetration and 
product-market 
development 

1. Dual technological core 
(stable and flexible 
component) 

2. Large and influential 
applied research group 

3. Moderate degree of 
technical efficiency 

 

1. Marketing and applied 
research most influential 
members of dominant 
coalition, followed closely 
by production 

2. Intensive planning 
between marketing and 
production concerning 
stable portion of domain; 
comprehensive planning 
among marketing, 
applied research, and 
product managers 
concerning new products 
and markets 

3. Matrix structure 
combining both 
functional divisions and 
product groups 

4. Extremely complex and 
expensive coordination 
mechanisms; some 
conflict resolution 
through product 
managers, some through 
normal hierarchical 
channels 

5. Performance appraisal 
based on both 
effectiveness and 
efficiency measures, most 
rewards to marketing and 
applied research 
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XLV 

C
O

ST
S 

A
N

D
 

B
EN

EF
IT

S 

Low investment in research 
and development, combined 
with imitation of demonstrably 
successful products, minimizes 
risk, but domain must be 
optimally balanced between 
stability and flexibility 

Dual technological core is 
able to serve a hybrid stable 
changing domain, but the 
technology can never be 
completely effective or 
efficient 

Administrative system is 
ideally suited to balance 
stability and flexibility, but 
if this balance is lost, it 
may be difficult to restore 
equilibrium. 

 
 

 
 

Reactor 

 Entrepreneurial 
problem 

Engineering problem Administrative problem 

G
EN

ER
A

L 

A type of firm that has little control over their external environment. This type of 
organization lack the ability to adapt to external competition and deploying internal control 
mechanisms. There is no synchronization between strategy, design and structure. 
Since it is a collection of inappropriate responses to the three types of problem, this 
strategic orientation will not be further elaborated. 
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