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Chapter 1
Introduction
Schumpeter, often claimed to be the first author who wrote about the
importance of innovation and exploration, stated that: “The process of
Creative Destruction is the essential fact about capitalism. […] It is not [price]
competition which counts but the competition from the new commodity, the
new technology, the new source of supply, the new type of organization. […]
Competition which commands a decisive cost or quality advantage and
which strikes not at the margins of the profits and the outputs of existing
firms but at their foundations and their very lives” (Schumpeter, 1942, pp.
83–84). Although this sounds compelling, firms also have to make a living
by exploiting the offerings in their current portfolio. In this respect,
exploration is an expensive endeavor, characterized by long lead times,
which needs to be financed by the short-term returns generated by
exploitative investments. This implies that firms have to be able to
simultaneously pursuit exploitation and exploration. This specific capability
has proven to be profitable but difficult to develop, and is thus important for
firms.
Since March’s (1991) seminal work, the terms exploitation and
exploration have taken center stage in organization science. Exploitation
captures things like “refine, choice, production, efficiency, selection,
implementation, and execution”, while exploration is characterized by
“search, variation, risk taking, experimentation, play, flexibility, discovery,
and innovation” (March, 1991, p.71). Despite the simplicity of the idea, the
exploitation-exploration framework has developed into an important and
repeatedly applied lens for explaining organizational behavior and
performance. Gupta et al. (2006), and more recently Lavie et al. (2010),
provide exhaustive reviews of the exploitation-exploration literature. The
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large number of studies discussed in these two reviews underline that
considerable progress in this specific research area has been made since the
early nineties.
Many different hypotheses have been constructed and accepted, relating
exploitation and exploration with organizational performance in intricate
manners (e.g., Auh and Menguc, 2005; Jansen et al., 2006; Uotila et al.,
2009). For instance, Uotila et al. (2009) uncovers an inverted U-shaped
relationship between the exploitation-exploration ratio and firm
performance, which is positively moderated by R&D intensity. Moreover,
certain patterns, or archetypes, of organizational behavior are discussed in
the exploitation-exploration literature. For example, many company failures
can be explained by the self-reinforcing nature of the ‘success trap’ – the
process in which exploitative investments are increasingly preferred over
explorative investments, often due to early successes with exploitation
(Levinthal and March, 1993; Walrave et al., 2011). Think, for instance, about
Toys “R” Us, the American Locomotive Company, Polaroid, and many others
(e.g., Tripsas and Gavetti, 2000; Walrave et al., 2011; Wiersema, 2002). All
these firms got caught by the success trap and started suppressing essential
explorative investments (Auh and Menguc, 2005; Levinthal and March,
1993). In this respect, much has been written about the importance of the
exploitation-exploration combination for firm performance, but getting it
‘right’ seems to be particularly difficult for many firms. This observation is
the raison d'être for conducting this study.

1.1

Overview of the dissertation

This dissertation aims to investigate how firms should orchestrate their
exploitation-exploration activities in recessionary times. One can think here of
recessionary times caused by economic contractions, such as the financial
crisis that started around 2007 (focus of Chapter 2). But one could also think
of organizational crisis situations caused by shifts in the environmental
context (possibly, but not necessarily, an economic contraction), to which top
management did not (sufficiently) respond (focus of Chapters 3 and 4). The
time spent by firms in such contexts is at least as high as 35 per cent
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(Claessens et al., 2009; Terrones et al., 2009). Three studies are conducted
that shed light on the main research question.

1.1.1

Study 1 – Fighting the bear and riding the bull:
Exploitation and exploration in times of recession
and recovery

The literature provides compelling empirical evidence that keeping a balance
between exploitation and exploration enhances profitability (He and Wong,
2004; Jansen et al., 2006; Uotila et al., 2009). Moreover, research has
focused on environmental influences, like dynamism (reflecting the rate of
change and the instability of the external environment), as a moderator
between exploitation-exploration investments levels and firm performance.
For instance, Jansen et al. (2006) provide evidence for the moderating effect
of environmental dynamism on the relationship between exploitationexploration investment levels and firm performance. Moreover, Lin et al.
(2007) find that in an uncertain environment an ‘ambidextrous’ formation
of alliance partners enhances firm performance.
Although recessions and recoveries can be described in terms of, for
instance, dynamism and competitiveness, the (low) amount of
environmental munificence makes a recessionary context very different from
what has been studied till date (e.g., Jansen et al., 2006). As such, the best
course of action concerning the balance between exploitation and exploration
investments during times of crisis is not understood very well. In this
respect, it is not clear how recessionary times influence the most profitable
exploitation-exploration ratio. Nevertheless, past economic recessions and
recoveries have demonstrated that both periods can have a significant
influence on firm performance and that some firms are affected more than
others. This makes it paramount, for theory as well as for practice, that a
better understanding is developed concerning the relationship between firm
performance and the exploitation-exploration ratio in the context of
recessions and recoveries. As such, the first empirical study of this
dissertation, in Chapter 2, investigates what the relationship is between the
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exploitation-exploration ratio and firm performance in times of recession and
recovery (i.e., bear and bull).
Firm data from the most recent global economic recession and recovery
are analyzed to explore exploitation-exploration performance implications.
By applying system GMM estimation on a panel dataset, consisting of 105
firms in the IT industry over the period 2007-2010, we aim to open up this
black box. The main theoretical contribution of this chapter lies in
identifying the change in the most profitable exploitation-exploration balance
given shifts in the macroeconomic conditions; that is, this chapter explores
whether the absolute and/or relative importance of exploitation-exploration
changes over time within the same industrial context. From a managerial
perspective, our findings provide important insights in how to effectively
‘fight the bear’ and ‘ride the bull’.

1.1.2

Study 2 – Getting trapped in the suppression
process: A simulation model

Investing more in exploration during times of (economic) decline is a
counter-intuitive strategy; at least one that is highly different from what
many firms actually do in crisis-like situations. Many firms intuitively
overemphasize exploitation efforts while facing environmental turbulence.
Often, a cost reduction strategy is adopted, with damage control as the main
goal (Helfat et al., 2007; Tushman et al., 2004; Wiersema, 2002). This
frequently reinforces the declining trend in performance, triggering a
further focus on exploitation (Levinthal and March, 1993). Think for instance
of Toys “R” Us where, as the result of environmental change, a pronounced
focus on exploitation became a catalyst for even more exploitative activities
(Wiersema, 2002). Although this behavior has been given a specific name
(i.e., the success trap), there is no real underlying rationale, or process theory
(cf. Van de Ven, 2007), explaining this trap. It is merely known that a
primary focus on exploitation in some cases works self-reinforcing, but it is
not known how firms get trapped in the success trap.
Previous studies attribute the success trap to managerial incompetence
and/or myopia. For instance, the study by Tripsas and Gavetti (2000)
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outlines the decline of Polaroid due to management’s misunderstanding of
the world. However, some management teams appear to adequately
recognize the exploration need as a result of environmental change, while
still not being able to bring about the required strategic (and organizational)
change (Helfat et al., 2007; Wiersema, 2002). As such, the second study of
this dissertation, reported in Chapter 3, investigates how it is possible that top
managers enhance their firm’s exploitation focus, when the need to explore in
response to environmental change is evident.
The main theoretical contribution is a process theory, underlying the
success trap, at the managerial level. This process theory is coined the
‘suppression process’. A case study of a firm that got stuck in the success
trap is conducted and a simulation model is developed that replicates the
firm’s behavior in terms of exploitation-exploration investments. More
specifically, we draw on system dynamics modeling to develop the
‘suppression process’ theory. The process theory developed in this chapter
describes and explains how the interplay between top managers, board
members, and exploitation–exploration activities can trap the firm in the
suppression of exploration.

1.1.3

Study 3 – Counteracting the success trap: A
simulation model

Not much is known about how to counteract the suppression process (or the
success trap) once initiated. Some suggestions can be distilled from the
literature. For instance, Levinthal and March (1993, p.106) indicate that “the
trap can be broken by rapid upward adjustment of aspirations or by false
feedback as to the high value of exploration”. Other studies merely suggest
that drastic turnarounds are required to escape the success trap (Helfat et al.,
2007; Walrave et al., 2011). Building on the formal model developed in
Chapter 3, the third study investigates several possible escape paths from the
suppression process. As such, Chapter 4 deals with the question how to
counteract the suppression process characterized by underinvestment in
exploration.
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The main contribution to the exploitation-exploration literature and
practitioners alike is the identification of mechanisms aimed at restoring a
profitable exploitation-exploration balance. The findings provide a first
insight into whether the suppression process can be counteracted. In this
respect, this chapter contributes to the emerging body of research on the
scenarios and implications of (in)correctly (re)balancing exploitation and
exploration activities. By means of experimentation, we identify several
critical conditions required to break up the self-reinforcing workings of the
suppression process and, as such, avoid the success trap.

1.1.4

Overall contribution to the literature

The overarching theoretical framework for the three studies included in this
dissertation is the resource-based view of the firm (Barney, 1991). The
resource-based view assumes that a firm achieves a competitive advantage by
owning and developing proprietary assets, while simultaneously possessing
a superior ability to make good use of those assets (Barney, 1991). In this
respect, the underlying mechanism to develop and maintain such valuable,
rare, imperfectly imitable, and non-substitutable resources is to utilize
available resources to conduct exploitative and explorative (learning)
activities. More specifically, exploitative activities might for instance be used
to enhance existing assets (be it products or processes), making it more
difficult for competitors to imitate them. Explorative activities, on the other
hand, could be employed to disrupt the value and rareness of the resources
of the competition. In this respect, a firm enjoying a sustained competitive
advantage is always susceptible to major shifts in the competitive structure
that can nullify their advantage (Barney, 1991). Developing and maintaining
a sustainable competitive advantage thus depends on how the portfolio of
exploitative and explorative activities is organized (March, 1991).
The concepts of exploitation and exploration have been studied in a
wide variety of literatures. For instance, from an organizational learning
perspective (e.g., Levinthal and March, 1993; March, 1991), an organizational
design perspective (e.g., Tushman and O’Reilly, 1996), and an
organizational adaptation perspective (e.g., Brown and Eisenhardt, 1997).
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Nevertheless, as outlined above, exploitation and exploration are in this
dissertation mainly conceptualized as organizational learning activities
(Levinthal and March, 1993). As such, the original definitions and
conceptualizations of March are utilized (March, 1991), in line with other
recent work in this area (e.g., Uotila et al., 2009).
Several studies started investigating the performance implications of the
so-called ‘ambidexterity-hypothesis’ (i.e., the organizational ability to
simultaneously explore and exploit). While some studies reported that
pursuing either exploitation or exploration results in improved performance
(e.g., Ebben and Johnson, 2005), other studies found that conducting both
activities simultaneously significantly improves performance (e.g., He and
Wong, 2004; Uotila et al., 2009). The first study (found in chapter 2)
contributes directly to this line of research on performance implications in
the exploitation-exploration literature by providing further empirical
evidence for the ambidexterity hypothesis. Moreover, recent research has
started to analyze potential moderating effects (like environmental
dynamism and competitiveness) on the relationship between exploitationexploration and firm performance (e.g., Auh and Menguc, 2005; Jansen et
al., 2006; Uotila et al., 2009). The first study also contributes to this line of
research by investigating the moderating effects of a recession and recovery
context on the exploitation-exploration firm performance link.
Whereas the first study investigates the exploitation-exploration
dilemma on the organizational level, the second and third studies focus at
the managerial level. In this respect, these two studies consider exploitationexploration from a ‘dynamic managerial capability’ point of view (Helfat et
al., 2007).
Numerous antecedents of successful (simultaneous) execution of
exploitation and exploration have been identified (e.g., Gibson and
Birkinshaw, 2004; Hoang and Rothaermel, 2010; Simsek et al., 2009); an
important antecedent arising from this previous work is top management
(e.g., Hambrick and Mason, 1984; Jansen et al., 2008; Uotila et al., 2009).
Top managers play a decisive role in establishing a supportive context for
managing the tension between exploitation and exploration (Gibson and
Birkinshaw, 2004; Jansen et al., 2008; Smith and Tushman, 2005). Yet,
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management often fails to develop a profitable exploitation-exploration
balance. The underlying cause for this failure is argued to be organizational
path-dependence, due to top managers’ myopic tendencies, which limit their
ability to adapt the strategic direction when required (e.g., Hannan and
Freeman, 1984; Tushman et al., 2004). This is likely to result in the often
described success trap (Levinthal and March, 1993; March, 1991). Study 3 and
4 (found in chapter 3 and 4) contribute to this specific stream within the
exploitation-exploration literature in two ways: first, by developing a more
fine-grained process theory underlying the success trap, called the
‘suppression mechanism’; second, by identifying possible mechanisms and
interventions that are instrumental in counteracting the suppression
mechanism.

1.2

On the methodology

This dissertation aims to advance the exploitation-exploration research field
in the context of recessionary times. The three studies in this doctoral thesis
share a longitudinal research approach. More specifically, the first study
analyzes a panel dataset to distill results; the last two studies draw on system
dynamics modeling (in combination with a case study) to infer conclusions.
As such, this dissertation contributes to the growing body of longitudinal
research within the exploitation-exploration research domain (e.g., Hoang
and Rothaermel, 2010; Lavie and Rosenkopf, 2006; Lin et al., 2007).
Different research techniques are utilized in order to provide answers to
the research questions previously introduced. That is, the first study aims to
answer a what question, that is: “what are the antecedents or consequences
of the issue?” (Van de Ven, 2007, p.145). The second and third study deal
with how questions: “How does the issue emerge, develop, grow, or
terminate over time?” (Van de Ven, 2007, p.145). These two basic question
types require different methodologies. What questions are generally
answered by developing variance models, utilizing statistical analyzes to
explain discrepancies in certain outcomes. As such, dictated by the dynamic
panel data set, the first study adopts a system GMM methodology (Arellano
and Bover, 1995). How questions, on the other hand, require a process
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model based on, for instance, a story or historical narrative. As such, in the
second study we adopt a so-called history-friendly simulation approach
(Malerba et al., 1999). History-friendly models “aim to capture, in stylized
form, qualitative and ‘appreciative’ theories about the mechanisms and
factors affecting […] change”, (Malerba et al., 1999, p.3). The actual formal
model is developed by means of system dynamics (Sterman, 2000), drawing
on the case narrative of a Dutch international firm. Subsequently, the third
study utilizes the dynamic model developed in the second study and further
exploits this by means of experimentation. This history-divergent modeling
approach provides the researcher with the means to systematically vary the
theoretically relevant variables, after which the impact on organizational
performance can be assessed (e.g., Malerba et al., 1999; Romme, 2004).
The ‘core’ chapters of this work (i.e., 2, 3, and 4) are presented as
separate research papers. This implies that these chapters can, in principle,
be read independently of each other. This also causes for some overlap to
exist between the three chapters (e.g., definitions and assumptions). The
remainder of this doctoral thesis is organized as follows. Chapter 2 analyzes
the moderating effect of recession and recovery on the link between
exploitation-exploration and firm performance. Subsequently, Chapter 3
investigates how it is possible that some top managers choose to enhance
their firm’s exploitative focus, even when the need to explore in response to
environmental change is evident. Chapter 4 subsequently explores
interventions necessary to restore the equilibrium between exploitative and
explorative activities and the firm’s environment, in order to prevent the
success trap from becoming a firm’s end state. Finally, in Chapter 5, the
results are summarized and final conclusions are drawn. The implications of
the three studies are also integrated in a practical discussion. Moreover,
limitations and suggestions for further research are given.

Chapter 2
Fighting the bear and riding the bull:
Exploitation and exploration during times
of recession and recovery
The benefits of balancing exploitation and exploration activities in nonrecessionary contexts are increasingly better understood. However, periods of
economic recession (and recovery) are a primary cause of organizational failure.
As such, there is a need to understand the moderating effects of times of extreme
economic turbulence (i.e., bear and bull) on the exploitation-exploration firm
performance relationship. We adopt a longitudinal research approach. By
applying system GMM estimation on a panel dataset of 105 firms in the IT
industry over the period 2007-2010, we find three results. An inverted U-shaped
relationship is established between the exploitation-exploration ratio and firm
performance, which is influenced, in terms of absolute outcomes, by the phase of
the business cycle (relatively more positive during the bull phase). Secondly, the
relative importance of balancing exploitation-exploration for firm performance
appears to change, when moving from the bear (more important) to bull phase
(less important). Finally, the optimal exploitation-exploration ratio for firm
performance changes, at large, toward more exploitation when moving from the
recession to the recovery phase. In this respect, the recession and recovery phases of
the business cycle provide significantly different contexts for managing the
exploitation-exploration ratio. This then constitutes our principal theoretical
contribution to the exploitation-exploration literature. Moreover, our findings
provide practical insights in how to ‘fight the bear’ and ‘ride the bull’.
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FIGHTING THE BEAR AND RIDING THE BULL

Introduction

The recent global economic recession, which started in 2007 and lasted for
18 months, resulted in the collapse of large financial institutions (Hall et al.,
2010) and caused a significant yet unexpected contraction in demand,
employment levels, cash flows, and profits (Srinivasan et al., 2011;
Steenkamp and Fang, 2011). Such a state of affairs is also known as a ‘bear
market’ (Barsky and Long, 1990). However, from 2009 till (at least) the end
of 2010, many markets were recovering, investor confidence was being
restored, and the financial situation of the surviving firms was readily
improving. Such an upward market trend is often referred to as a ‘bull
market’ (Barsky and Long, 1990). In this respect, the terminology of bear
and bull markets is derived from the manner in which each animal attacks
its opponent: a bear will swipe downwards, while a bull will thrust its horns
upwards.
The aftermath of the recent economic recession and recovery makes
clear that some firms are affected more than others. For instance, Apple saw
only little downfall during the most recent global economic recession and
achieved a tremendous recovery afterwards. In this respect, Srinivasan et al.
(2011) observed that during the 2001 recession, 20 per cent of the firms that
were initially in the bottom quartile of performance statistics rose to the top
quartile. As such, these parts of the business cycle seem to have a profound
effect on (relative) firm performance, making it critical for management to
understand how to best oppose these strong exogenous forces (Deleersnyder
et al., 2004; Grewal and Tansuhaj, 2001). Moreover, the past decade has
seen several periods of economic upheaval and the proportion of time spent
by firms in such contexts is as high as 35 per cent (Claessens et al., 2009;
Grewal and Tansuhaj, 2001; Terrones et al., 2009). As such, there is a need
to understand the factors that lead to superior or inferior performance, in
both bear and bull markets of extreme economic upheaval (e.g., Rosenblatt
et al., 1993; Schmitt, 2010).
In general, firm performance largely depends on the ability to adapt to,
and exploit, changes in the business environment (Helfat et al., 2007;
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Hoang and Rothaermel, 2010; Teece et al., 1997). That is, firms should
maintain ecological fitness by reconfiguring their resource base to cope with
emerging threats and explore new opportunities, while simultaneously
exploiting existing resources (O’Reilly and Tushman, 2008; Simsek, 2009).
As such, companies possessing the ability to simultaneously build
exploitative and explorative knowledge may be more resilient to situations of
economic turmoil (cf. Raisch et al., 2009; Walrave et al., 2011). In this
respect, several empirical studies suggest a positive link between the
strategic division of exploitation-exploration and firm performance (e.g., He
and Wong, 2004; Jansen et al., 2006; Uotila et al., 2009). Moreover,
environmental influences, like competitiveness, dynamism, and R&D
intensity, are also known to affect the most profitable exploitationexploration distribution (Auh and Menguc, 2005; Jansen et al., 2006; Uotila
et al., 2009).
Although these findings provide a rough handhold (i.e., the need to
balance/emphasize exploitation and/or exploration given specific
environmental conditions), it is less well understood how bear and bull
contexts influence the effectiveness of these two types of organizational
learning. In other words, the moderating effect of the business cycle on the,
for firm performance, optimal exploitation-exploration balance has never
been investigated. Yet, such knowledge will enhance both our theoretical
understanding (e.g., does the absolute and/or relative importance of
exploitation-exploration change over time within the same industrial context)
and managerial practice in this area (e.g., how to effectively handle bear and
bull markets by means of exploitation and/or exploration).
In this paper we consider the bear and bull market of the most recent
business cycle to investigate their effects on the relationship between the
exploitation-exploration ratio and firm performance. A longitudinal research
approach is adopted, involving system generalized methods of moments
estimation on a panel data set of 105 firms in the information technology
industry over the period 2007-2010. Overall, our results indicate that the
implications – and management requirements – of the exploitationexploration ratio within the same industrial and competitive context strongly
depend on the phase of the business cycle. In this respect, we uncover that
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periods of economic recession and recovery have a significantly different
impact on the relationship between the exploitation-exploration ratio and
firm performance. This constitutes our main theoretical contribution and
extends previous (cross-sectional) studies in this field (e.g., He and Wong,
2004; Jansen et al., 2006; Uotila et al., 2009).
In the next sections, we review the literature and develop hypotheses.
Then, the research method is described and the empirical findings are
presented. Finally, we discuss the theoretical contributions and managerial
implications of our findings, next to issues left for future research.

2.1.1

Theoretical background

2.1.1.1

On exploitation and exploration

Ever since March’s (1991) seminal article, the terms exploitation and
exploration have taken center stage in organization studies (e.g., Gupta et al.,
2006; Lavie et al., 2010). Exploitation helps a firm to reduce its knowledge
variety, increase its efficiency, enhance the fit with the current
environmental context, and therefore generate profits on the short run
(March, 1991). Exploitation, in a broad sense, captures things like “refine,
choice, production, efficiency, selection, implementation, and execution”
(March, 1991, p.71). As such, exploitation draws on learning processes that
aim to incrementally improve the existing knowledge base of the firm
(Levinthal and March, 1993). By contrast, exploration serves to gather and
develop knowledge that is different from the current knowledge base (Lavie
et al., 2010). Thus, exploration involves “a pursuit of new knowledge”
(Levinthal and March, 1993, p.105) and is therefore characterized by “search,
variation, risk taking, experimentation, play, flexibility, discovery, and
innovation” (March, 1991, p.71). Exploration enhances a firm’s future
adaptability by development of new knowledge and, thus, allows for
adjustment alongside changing environmental contexts (March, 1991).
Exploitation and exploration have been conceptualized in two distinct
manners (cf. Gupta et al., 2006; Lavie et al., 2010). That is, the literature has
treated the exploitation-exploration relation either as a zero sum game (thus
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as two ends of one continuum) (e.g., March, 1991; Uotila et al., 2009;
Walrave et al., 2011) or as two fundamentally different orthogonal aspects
(e.g., He and Wong, 2004; Katila and Ahuja, 2002; Rothaermel, 2001).
Although both exploration and exploitation are essential for survival and
prosperity, the ‘balancing act’ typically needs to be conducted with a limited
set of available resources. As such, an increase in exploration activities will
decrease the resources available for exploitation, and vice versa. As such, and
in line with March’s (1991) original characterization, we consider
exploitation-exploration as two ends of the same continuum, constrained by
a shared set of resources. That we consider exploitation and exploration as
activities aimed at organizational learning supports this choice (Auh and
Menguc, 2005; Gupta et al., 2006; Levinthal and March, 1993).
Despite the apparent differences between the two modes of
organizational learning they need to be conducted simultaneously. Since
exploitation and exploration require fundamentally different and often
competing learning acts, creating and maintaining a strategically sound
balance between the two is difficult (Jansen et al., 2008; Levinthal and
March, 1993; Walrave et al., 2011). Nevertheless, the organizational failure to
achieve a sound balance can have destructive consequences. On the one
hand, excessive exploration (at the cost of exploitation) can be extremely
costly as the outcomes will likely be realized in the distant future and the
short-term opportunities of exploitation are overlooked. Moreover, such an
organizational emphasis can result in the perilous ‘failure trap’ (cf. Levinthal
and March, 1993; March, 1991). On the other hand, a mere focus on
exploitation (at the cost of exploration) potentially results in short-term
profits but discourages long-term learning investments (thereby inhibiting
the development of a sustainable competitive advantage). This peculiar
situation is expected to result in the ‘success trap’ (cf. Levinthal and March,
1993), whether or not initiated through the ‘suppression process’ (cf.
Walrave et al., 2011).
Therefore, it should come as no surprise that recent empirical research
findings illustrate that a carefully orchestrated combination of exploitation
and exploration has a significant positive effect on firm performance (i.e.,
under the ‘normal’ course of events) (e.g., Auh and Menguc, 2005; He and
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Wong, 2004; Jansen et al., 2006; Uotila et al., 2009). For instance, He and
Wong (2004) demonstrate that equal levels of exploitation and exploration
are required for a superior sales growth rate. Auh and Menguc (2005) show
that the costs associated with neglecting either exploitation or exploration
can negatively influence firm performance. Subsequent research further
developed the ‘ambidexterity hypothesis’, by abandoning the idea that equal
levels of exploitation and exploration are needed for superior performance.
For example, Jansen et al. (2006) find that the level of environmental
dynamism and competitiveness, which strongly varies between different
industries and markets, dictates the most profitable mix of exploitationexploration. Most recently, Uotila et al. (2009) show that the relationship
between exploitation-exploration and firm performance is characterized by
an inverted U-shaped relationship; and they demonstrate this relationship to
be moderated by the R&D intensity of the industry.
Furthermore, a large array of antecedents concerning the successful
(simultaneous) execution of exploitation and exploration have been
described (e.g., Gibson and Birkinshaw, 2004; Hoang and Rothaermel,
2010; Simsek et al., 2009). Nevertheless, scholars have long emphasized
that top management is crucial to firm outcomes (Hambrick and Mason,
1984). These actors play a decisive role in establishing a supportive context
for managing the tension between exploitation and exploration (Gibson and
Birkinshaw, 2004; Jansen et al., 2008; Smith and Tushman, 2005). Sidhu et
al. (2004), for instance, provide empirical evidence that managerial
intentions significantly influence an organization’s explorative orientation.
In this respect, top managers decide upon the processes, such that their firm
can both exploit and explore. For instance, top managers have the power to
prevent short-term performance pressures, salient to lower-level managers,
from taking over the need for more explorative knowledge development
(Adler et al., 1999). Company success, as such, resides to a large extent in
the capability of top management to sense external treats and opportunities
and subsequently strategically divide resources to both exploitative and
explorative learning (Christensen and Bower, 1996; Walrave et al., 2011;
Zollo and Winter, 2002).
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On exploitation and exploration and economic recessions and
recoveries

Economic recessions and recoveries are recurring events in the major world
economies (Srinivasan et al., 2011). Although there is little consensus as to
the reasons why economic recessions and recoveries arise, they are both
characterized by the co-movement of many macroeconomic indicators
(Grewal and Tansuhaj, 2001; Smart and Vertinsky, 1984). In this respect,
both bear and bull markets represent a ‘low probability, high impact’
situation that is likely to threaten organizational survival (Lee and Makhija,
2009; Smart and Vertinsky, 1984). Economic recessions and recoveries,
therefore present top management with a unique challenge. That is, top
managers need to strategically reconfigure their resources to address
emerging threats by exploring new opportunities and exploiting existing
openings (O’Reilly and Tushman, 2008; Simsek, 2009).
Economic recessions and recoveries are inherently linked to business
cycles (Steenkamp and Fang, 2011). On average, advanced economies went
through six complete business cycles of economic recession, recovery, and
expansion since the 1960’s (Claessens et al., 2009; Terrones et al., 2009).
Figure 2.1 illustrates the differences between these three phases. The
recession phase – or bear market – is the period between ‘Peak’ and ‘Through’
(Claessens et al., 2009; Terrones et al., 2009). We draw on the definition of
an economic recession provided by the National Bureau of Economic
Research (Hall et al., 2010, p.1), also adopted in other recent work (e.g.,
Srinivasan et al., 2011): “A period of falling economic activity spread across
the economy, lasting more than [six] months, normally visible in real GDP,
real income, employment, industrial production, and wholesale-retail sales.”
The recovery phase – or bull market – is the period between ‘Through’ and
‘Recovered’. The recovery phase ends when the output returns to the peak
level achieved just before the recession phase started. In this respect, an
economic recovery is defined as the inverse of the recession phase: “A period
of [rising] economic activity spread across the economy, lasting more than
[six] months, normally visible in real GDP, real income, employment,
industrial production, and wholesale-retail sales” (Hall et al., 2010, p.1).
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Although bear and bull markets can occur at any period within a
business cycle (e.g., outside an economic recession and recovery context), the
terms ‘bear’ and ‘bull’ in this paper explicitly refer to periods of recession
and recovery associated with a context of substantial economic turmoil. The
end of the recovery phase denotes the start of the expansion phase, which is
the period from ‘Through’ till (a new) ‘Peak’.

Output levels

Recession
Recovery
(bear market) (bull market)
Peak

Recovered

Through
Expansion
t0

t1
Time

t2

Figure 2.1: Economic recession, Recovery, and Expansion.

Business cycles have received ample scholarly attention, for instance,
from a marketing, sales, organizational capability, and strategy perspective
(Deleersnyder et al., 2004; e.g., Grewal and Tansuhaj, 2001; Lamey et al.,
2007; Lee and Makhija, 2009; Steenkamp and Fang, 2011). Recent research
contributions in the field of exploitation-exploration provide some – albeit
indirect – insights into how to effectively manage a context of recession and
recovery (Jansen et al., 2006; Walrave et al., 2011). Given the unpredictability
of the occurrence of a bear market, demand typically falls faster than the
supply, causing an increase in the level of environmental competitiveness
(Steenkamp and Fang, 2011). Environmental competitiveness is defined as
“the extent to which external environments are characterized by intense
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competition” (Jansen et al., 2006, p.1664). Jansen et al. (2006) found that in
highly competitive environments, those firms that are directed toward
exploitation outperform firms that are steered toward exploration.
Nevertheless, a bear market also increases the level of dynamism in a
market. Environmental dynamism is about the unpredictability of change as
well as the amount of change present in the environmental context (cf. Dess
and Beard, 1984). It is defined as “the rate of change and the degree of
instability of the environment” (Jansen et al., 2006, p.1664). During an
economic recession the environment can be considered highly volatile (Dess
and Beard, 1984; Jansen et al., 2006; Walrave et al., 2011) and, therefore,
dynamic. High levels of environmental dynamism are best fought with
exploration rather than exploitation (Auh and Menguc, 2005; Jansen et al.,
2006).
On the other hand, during the bull phase of the business cycle, demand
typically grows faster than supply, which is likely to cause a decrease in the
level of competitiveness. Lower levels of environmental competitiveness are
expected to require more exploration for optimal firm performance (Jansen
et al., 2006; Walrave et al., 2011). Nevertheless, a bull market also likely
decreases the level of dynamism in a market. That is, after the extremely
volatile period of the economic recession, the market is expected to grow
relatively stable in terms of, for instance, customer preferences and product
demand. This change in the environmental dynamism is best counteracted
with exploitation (Jansen et al., 2006; Walrave et al., 2011).
Concluding, in both bear and bull markets, firms need to focus on
exploitative as well as explorative knowledge building. More specifically,
firms with a more balanced exploitation-exploration ratio are likely to
outperform their ‘non-balanced’ counterparts, in both economic recessions
and recoveries. This suggestion is also in line with recent observations from
the corporate turnaround literature who acknowledge that swift
organizational decline (e.g., due to a recession) should be fought with
retrenchment in combination with repositioning (e.g., Schmitt, 2010).
Furthermore, this idea aligns with the cross-sectional findings by Uotila et
al. (2009), which suggest an inverted U-shaped relationship between
exploitation-exploration and firm performance.
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Nonetheless, although former research informs us with a rather clear
indication of the nature of the relationship between exploitation-exploration
and firm performance (i.e., given our assumption that exploitationexploration are two ends on a continuum: an inverted U-shape), it is not
known if/how the different phases of the business cycle specifically
moderate this link. For example, is there a difference in the absolute
performance outcomes – given a certain exploitation-exploration ratio –
during the bear and bull phase? Does the relative importance of exploitation
and exploration evolve over time (cf. Raisch et al., 2009)? Does the phase of
the business cycle have an effect on the optimal balancing point (i.e. is there
a change in the most profitable vertex)? The next section serves to develop
hypotheses related to these questions.

2.2

Hypotheses

2.2.1

Bear vs bull market affects the absolute
performance outcome of exploitation-exploration
ratio

The first moderating effect of the business cycle concerns a likely difference
in absolute performance outcomes due to a given exploitation-exploration
ratio. More specifically, business cycles have a profound effect on supply and
demand. The bear and bull markets themselves are therefore also likely to
affect firm performance. More specifically, economic recessions increase
unemployment levels and, as such, decrease the purchasing power of
customers (e.g., Deleersnyder et al., 2004; Lamey et al., 2007; Srinivasan et
al., 2011; Steenkamp and Fang, 2011). Therefore, in a bear market,
customers are more price sensitive and risk-adverse than in a bull market
(Claessens et al., 2009; D’Aveni and MacMillan, 1990; Lamey et al., 2007;
Steenkamp and Fang, 2011). Customers delay purchasing decisions at this
point in time, in view of increasing uncertainty about future purchasing
power (D’Aveni and MacMillan, 1990; Srinivasan et al., 2011; Steenkamp
and Fang, 2011). As a consequence, the market demand for the firm’s output
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is lower (Block, 1979; Deleersnyder et al., 2004; Steenkamp and Fang, 2011).
This results in a (for a bear market typical) industry-wide contraction that
strongly reduces opportunities for firm growth and development (Srinivasan
et al., 2011; Steenkamp and Fang, 2011).
The end of a recession signals the start of economic recovery. As such,
employment levels increase and the purchasing power of the customers
gradually returns (Deleersnyder et al., 2004; Lamey et al., 2007). This
triggers a general rise in the economic conditions and it can be anticipated
that customers will return to the market. As such, this period in time is
characterized by an increasing amount of growth opportunities
(Deleersnyder et al., 2004; Lamey et al., 2007). This then results in a (for a
bull market typical) industry-wide expansion that strongly increases potential
for firm growth and development (Srinivasan et al., 2011; Steenkamp and
Fang, 2011).
In this respect, the bear and bull market differ in terms of their
environmental munificence (Dess and Beard, 1984). Environmental
munificence refers to “the extent to which the environment can support
sustained [organizational] growth” (Dess and Beard, 1984, p.55). Sales
growth, for instance, is a primary variable determining the amount of
environmental munificence (Dess and Beard, 1984; Hofer, 1975). Whereas a
bear market is characterized by a decrease in the level of environmental
munificence, a bull market is associated with an increase in the amount of
environmental munificence.
As such, we argue that the anticipated inverted U-shaped
relationship between the exploitation-exploration ratio and firm performance
is more positive in a bull market than in a bear market. Figure 2.2 depicted
the expected effect graphically. The figure implies that the entire graph (incl.
its optimum) for a recession is likely to be positioned higher than the graph
for the recovery (as in Figure 2.2).
Hypothesis 1

The exploitation-exploration ratio has a more positive effect on
firm performance in a bull market than in a bear market.

22

FIGHTING THE BEAR AND RIDING THE BULL

Effect on firm performance

Bull phase

Bear phase

0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1

Exploitation-Exploration ratio

An exploitation-exploration ratio of 0 implies a complete focus on exploitation, while
a ratio of 1 implies an exclusive focus on exploration
Figure 2.2: Illustration of hypothesis 1.

2.2.2

Bear vs bull market affects the relative importance
of exploitation-exploration ratio

Bear and bull markets have different characteristics, as previously argued. As
such, besides the expected difference in absolute performance (i.e.,
hypothesis 1), the relative importance of the exploitation-exploration ratio is
likely to be different over the course of the two market types (cf. Raisch et al.,
2009). This then constitutes the second anticipated moderating effect of the
business cycle on the exploitation-exploration firm performance relationship.
Consider the 2001 bear market: 20 per cent of the firms that were
initially in the bottom quartile of performance statistics rose to the top
quartile in their respective markets, and more than 20 per cent in the top
quartile fell to the bottom quartile (Srinivasan et al., 2011). Interestingly, 70
per cent of the firms that increased performance in the bear market
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sustained those gains in the ensuing economic recovery, while fewer than 30
per cent of the firms that lost ground regained their positions (cf. Srinivasan
et al., 2011; Steenkamp and Fang, 2011). In this respect, especially recessions
appear to provide opportunities for accelerated firm growth; or for decline if
one fails to explore these opportunities (Srinivasan et al., 2011; Steenkamp
and Fang, 2011). This observation resonates with findings originating from
the organizational decline literature (cf. Porter and Harrigan, 1983;
Rosenblatt et al., 1993) and suggest that the relative importance of correctly
handing the exploitation-exploration ratio is larger in a bear market than in a
bull market.
These patterns of firm growth and decline can be explained by the fact
that customers delay purchasing decisions in recessions (Block, 1979;
Srinivasan et al., 2011). As argued earlier, in the bear market, this results in
an industry-wide contraction that causes a reduction of firm growth
prospects (Grewal and Tansuhaj, 2001). This decreased level of
environmental munificence makes for a severe environment selection
regime. Therefore, the organizational ability to satisfy consumer needs in a
bear market becomes relatively more important (Grewal and Tansuhaj,
2001). In this respect, marketing scholars have long maintained that
contractions, compared to expansions, provide companies with the rare
opportunity to boost market share and long-term profitability as competitors
might be forced to cut back expenditures (e.g., Steenkamp and Fang, 2011).
By contrast, the general rise in output levels in the bull market provides
ample opportunities for profitable growth due to the increasing level of
environmental munificence. Therefore, mismanagement of the exploitationexploration ratio in a bear market is likely to have a, compared to a bull
market, larger (negative) impact on firm performance.
Moreover, failure to take advantage of the reduced amount of
opportunities in a bear market, in combination with the general decline in
output levels, will cause the firm to face rapidly decreasing financial
performance (Walrave et al., 2011). This can give rise to a vicious feedback
loop (i.e., success or failure trap) in which swiftly decreasing performance,
caused by the drop in output levels and significant deviation from the
optimal exploitation-exploration ratio in the bear phase, further distorts the
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development of a profitable exploitation-exploration ratio, which in turn
accelerates organizational decline (Leonard-Barton, 1992; Levinthal and
March, 1993). In the context of reactions to competitive and environmental
threats, such as a bear market, it appears to be fairly common for managers
to let their firms slip into such a vicious process (Walrave et al., 2011). By
contrast, this vicious feedback loop is less likely to develop in a bull market,
because of the general rise in output levels (Deleersnyder et al., 2004).
Together, these arguments suggest that a deviation from the optimal
exploitation-exploration ratio for firm performance in a bear market is likely
to have, relatively, greater (i.e., negative) consequences than such deviation
has in a bull market. We thus expect that the relative importance of the
exploitation-exploration ratio is larger during an economic recession than
during a recovery:
Hypothesis 2

The relative importance of the exploitation-exploration ratio
for firm performance is greater in a bear market than in a bull
market.

Figure 2.3 illustrates the expected moderating effect of a bear or bull
market on the relationship between the exploitation-exploration ratio and
firm performance (and builds on Figure 2.2). The difference with Figure 2.2
is that in this figure the steepness of the inverted U-shaped relationship
between the exploitation-exploration ratio and firm performance is changed.
The steeper curve of the bear market denotes its higher relative importance
as there is more to be lost by deviating from the vertex. Vice versa, there is
more to be gained by getting as close as possible to the optimum (hence in
Figure 2.3, for any given c: a < b).

2.2.3

Bear vs bull affects the optimal exploitationexploration ratio

The third expected moderating effect of the business cycle on the inverted Ushaped link between exploitation-exploration and firm performance
concerns a shift in the optimal exploitation-exploration ratio. In this respect,
a recession is likely to change the business environment in terms of
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expectations and behaviors of customers, competitors and suppliers (Grewal
and Tansuhaj, 2001; Piercy et al., 2010). As such, bear markets offer firms
with a great number and range of threats and opportunities (Grewal and
Tansuhaj, 2001). This causes for an increased level of uncertainty within
organizations. Organizations can diminish some of this uncertainty by
expanding the scope of information acquisition (Sidhu et al., 2004). More
specifically, this implies gathering more boundary-spanning data for the
development of new approaches to handle the external developments. In
other words, firms that are directed to build explorative knowledge are likely
to be more able to flexibly adapt their overall operations in line with
unforeseen environmental change, in clear contrast to firms without
exploration activities (Grewal and Tansuhaj, 2001; Lee and Makhija, 2009).
In this respect, Sidhu et al. (2004) argue that the more turbulent the
environmental context (and the more severe the environmental selection
regime), the more important explorative learning becomes as this allows for
effective adaptation.

Effect on firm performance

Bull phase

a
c

Bear phase

b
c
0

H2: a < b

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Exploitation-Exploration ratio

Figure 2.3: Illustration of hypothesis 2.
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This idea is in line with observations by Steenkamp and Fang (2011)
that an increase in R&D activities during contractions is more effective for
building profit than increasing the R&D effort in expansionary periods.
Moreover, this idea resonates strongly with the corporate entrepreneurship
literature which suggest that firms, for reasons of effective organizational
adaptation, needs to engage in greater levels of entrepreneurial activities (i.e.,
exploration) as environmental hostility intensifies (e.g., Zahra, 1993; Zahra
and Covin, 1995). In a bear phase, organizational adaptation and explorative
activities are, therefore, relatively important. By contrast, by under-investing
in exploration, firms might fail to adjust to recovering and emerging
environmental situations and, therefore, lose their competitive advantage
(Srinivasan et al., 2011). As such, exploitation efforts, although necessary, are
considered less critical in the bear phase (D’Aveni and MacMillan, 1990;
Hambrick and Schecter, 1983).
Furthermore, it seems optimal for firms to engage in explorative
activities in a bear market when it conflicts less with production (due to the
decrease in demand), and wait until economic conditions improve before
introducing them (e.g., Barlevy, 2007). In the longer run, as the economy
improves, the company that engaged in exploration in a bear market will
have new offerings ‘shelf ready’ in the bull market (Steenkamp and Fang,
2011).
A bull market involves rising economic activity and increasing output
levels (Deleersnyder et al., 2004). In the bull phase, top management
typically attempts to bring sales and performance back to pre-recession levels
(i.e., toward the ‘Recovered’ point in Figure 2.1), or above. As the market is
expected to grow relatively stable in terms of customer preferences and
product demand, this is most likely achieved through more exploitative
activities. As such, the deflection point between a bear and bull market
signals the moment for top management to (ideally) re-divide the
exploitation-exploration ratio toward more exploitation. Thus, we expect that
in a bear market, compared to a bull market, the most profitable exploitationexploration ratio involves more exploration, and vice versa:
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Hypothesis 3

The exploitation-exploration ratio that is optimal in terms of
firm performance is higher (i.e., more explorative) in a bear
market than in a bull market.

Figure 2.4 builds on Figure 2.3 and illustrates the expected difference in
the most profitable ratio, by showing a different location of the vertex
between the two inverted U-shaped curves. Hypothesis 3 implies the vertex
shifts toward the left (i.e., more emphasis on exploitation, implying a lower
ratio) when moving from a bear to bull market; therefore, d < e in Figure 2.4.

Direction
of change

Effect on firm performance

Bull phase

Bear phase

d
0

e

H3: d < e

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

1

Exploitation-Exploration ratio

Figure 2.4: Illustration of hypothesis 3.

2.3

Method

2.3.1

Data collection

Although business cycles affect the entire economy, not all industries are
equally effected (Deleersnyder et al., 2004; Steenkamp and Fang, 2011). The
IT industry is a fast-moving sector (e.g., continuous product innovation, high
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growth rates, and high product differentiation) (Mendelson, 2000). In this
respect, firms in high-tech markets tend to allocate greater resources to
exploration to manage the ongoing technological changes (Grewal and
Tansuhaj, 2001). Moreover, IT firms need to be more responsive to
environmental fluctuations and generate a return on (explorative)
investments faster than firms in many other industries (e.g., gas or food
industry) (Mendelson, 2000). Consequently, within the IT industry,
performance implications due to different exploitation-exploration
configurations (in different phases of the business cycle) are likely to be
observed more clearly, and within a shorter time span, than in most other
industries. As such, the Information Technology (IT) industry was selected
as the context for our empirical study.
To test the hypotheses developed in the preceding section, longitudinal
data covering both a bear and bull market are required. As such, we collected
data over the years 2007-2010 for companies active in the IT sector (16
quarters in total). In the Global Industry Classification Standard (GICS),
these firms are listed under code 4510-4530. In view of the global character
of the business cycle under investigation, we collected data on U.S. and E.U.
based companies. Using the GICS code previously mentioned, we selected
89 U.S. based firms from the Standard & Poor (S&P) 500 index and 11 E.U.
based firms from the S&P 350 EURO index. To improve the geographical
balance within the sample, we supplemented the data with all E.U. based IT
firms (not listed in the mentioned S&P indexes) that had a net income in
excess of 75 million dollars in 2007 (source: ‘Thomson ONE Banker’). These
21 firms are too small to be listed in one of the S&P indexes, but still align
well with the 100 firms extracted from these S&P indexes. All 121 selected
companies were publicly owned and traded at the beginning of 2007.
The resource richness and organizational structure of the companies
within the selected sample practically enables their top management to
simultaneously engage in exploitation and exploration (cf. O’Reilly and
Tushman, 2004). In this respect, the balance and pacing of exploitation and
exploration become more important than the absolute activity levels (as both
the resources and structure are typically available). As such, the choice to
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focus on large firms allows us to primarily focus on the exploitationexploration ratio as set out by top management.
The firm-level data were collected from two main sources: ‘Thomson
ONE Banker’ and the annual letters to shareholders. Fourteen firms were
omitted from the analysis because no letters were available. Moreover, two
firms comprised less than 6 (quarterly) observations (compared to an
average of over 14 per firm) and were omitted from the sample analyzed,
because such a limited number would provide a misfit with our longitudinal
research design. Nevertheless, inclusion of these two firms, as a robustness
check, resulted in highly similar findings – as reported in Appendix I under
the heading ‘Extra observations’. Another 125 quarterly financial
performance observations were not available, mostly due to stock market
exits. This resulted in a sample of 105 companies (incl. 75 U.S. and 30 E.U.
based) and 1555 valid observations over 16 quarters.

2.3.2

Measures

2.3.2.1

The recession and recovery phase

We analyzed the economic recession that started in 2007. According the
National Bureau of Economic Research (NBER), this specific recession lasted
18 months (Hall et al., 2010). The subsequent recovery that unfolded over
2009-2010 was of such strength and length that any subsequent recession
will be referred to as a new one (cf. Hall et al., 2010). This does not imply
that the economic conditions since the ‘Through’ point (see Figure 2.1) have
been particularly favorable. At the time of writing, the economic activity is
considered still to be below average (i.e., as found during a period of
expansion). In this respect, it was merely determined that the economic
recession ended and a period of recovery began.
Global economic upheavals tend to be synchronized at large (Claessens
et al., 2009), suggesting there is no need to accommodate for a delay
between E.U. versus U.S. based firms in the analyses. This idea is reinforced
by the fact that all firms in our sample are global players and, therefore,
affected by global crises simultaneously. Nevertheless, in order to verify this
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statement for the selected firms, we calculated the average relative Tobin’s Q
for U.S. and for E.U. based firms. Subsequently, the Zivot and Andrews’
unit root test, which treats the breakpoint endogenously, was applied on the
two sub-samples (Zivot and Andrews, 2002). The breakpoint (i.e., the
minimum t-statistic, based on the slope) was found to be at quarter 9 for
both the U.S. based firms (t = -4.138, p < .10) and E.U. based firms (t = 5.645, p < .01).
Following this finding and the definitions of the recession and recovery
phase adopted earlier, the data can be readily split into a bear and bull phase
with a deflecting point that ensues around quarter 9 at large. As such, for
quarter 1 until 8 (i.e., year 2007 and 2008) a dummy variable (‘Bear
dummy’) was coded zero to indicate a bear market, and for quarter 9 till 16
(i.e., 2009 and 2010) it was coded one to indicate a bull market. Figure 2.5
illustrates the tipping point from bear to bull market, in addition to the
average performance of the selected firms and the associated confidence
intervals (CI) in terms of relative Tobin’s Q. This figure also shows that the
average performance recovery of all firms at the end of 2010 (i.e., quarter 16)
equaled about 74 per cent.
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Figure 2.5: Deflection point from bear to bull market (CI = Confidence Interval).
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Dependent variable: Relative Tobin’s Q

A variety of performance measures are used in the exploitation-exploration
literature. Some studies use self-reported subjective measures (e.g., Gibson
and Birkinshaw, 2004; Lubatkin et al., 2006) or accounting based-measures
(e.g., He and Wong, 2004), and yet others market-value based measures
(e.g., Uotila et al., 2009). In view of their retrospective bias, self-reported
subjective measures are not appropriate in a longitudinal research setting in
which historic data are collected (cf. Golden, 1992). Accounting basedmeasures are also less suitable because of the long time lag for the results of
exploration to become manifest, compared to the more immediate effect of
exploitation (Lavie et al., 2010; Uotila et al., 2009). By contrast, market-value
based measures capture the short-term performance as well as long-term
prospects (Lee and Makhija, 2009; Lubatkin and Shrieves, 1986). In this
respect, empirical studies investigating performance effects longitudinally
have often utilized market-value based measures (e.g., Uotila et al., 2009).
As such, we calculated the widely utilized Tobin’s Q as the market-value
based index, by dividing the market value of a company by its book value
(Lee and Makhija, 2009). We considered the Tobin’s Q relatively because
relative metrics are more useful than absolute values in times of economic
upheaval (Reibstein and Wittink, 2005). This approach allows for direct
comparison of performance variation between firms arising from their
exploitation-exploration ratio in both the bear and bull market. More
specifically, all firms have the same Tobin’s Q (i.e., 1) at t = 1 and subsequent
values are calculated relatively to its initial value (see Figure 2.5). This
method serves to investigate the influence of the covariates on the relative
change in Tobin’s Q from the first quarter. A robustness check by means of
frequently used alternative operationalizations of the relative Tobin’s Q (e.g.,
Gozzi et al., 2008) demonstrated that the initially compressed variance did
not significantly influence the results (see Appendix I).

2.3.2.3

Independent variables: Exploitation-exploration ratio

Exploitation and exploration have been operationalized in many different
ways. For instance, the depth and breadth of technological search activity
have been used as a proxy (Katila and Ahuja, 2002). Other studies have
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relied on questionnaires which target key personnel (He and Wong, 2004;
Jansen et al., 2006; Sidhu et al., 2007). These operationalizations are
frequently highly specific and, as such, lack generalizability and applicability
outside their respective contexts (cf. Uotila et al., 2009); moreover, it is
frequently unclear whether and how they resonate with the original
definitions of exploitation and exploration (March, 1991).
As has been argued, the capability of firms to simultaneously exploit
and explore inherently manifests itself in decision-making processes at the
top level of these firms. As such, we documented the CEOs’ attentional focus
– in terms of the exploitation-exploration ratio chosen – by content analysis
of the letters to shareholders (LTS). LTS are a relatively homogeneous
communication channel that is carefully controlled by top managers
(D’Aveni and MacMillan, 1990; Ocasio, 1997). These letters thus embody
the ‘corporate-speak’ of top management more than any other form of
communication. Moreover, content analysis of linguistic media is very useful
for reconstructing beliefs and perceptions of the authors (D’Aveni and
MacMillan, 1990). In this respect, previous research successfully engaged in
content analysis of LTS to uncover the strategic direction set by top
management (D’Aveni and MacMillan, 1990; Yadav et al., 2007). Also the
strategy literature indicates that TMT member to be suitable persons for the
measurements of organizational-level constructs (Sidhu et al., 2004). That
is, several studies confirmed and validated the link between the content of
LTS and actual firm activities (e.g., D’Aveni and MacMillan, 1990; Yadav et
al., 2007).
The operational definition of exploitation and exploration in our content
analysis is based on March’s (1991) original definition and operationalization
of the two terms. This ensured that our operationalization of the
exploitation-exploration ratio aligns well with the conceptual definitions
adopted. Moreover, Uotila et al. (2009) demonstrated that March’s
dictionary statistically and accurately differentiates between exploitation and
exploration. As such, exploitation was captured by (the roots of) the
keywords: ‘refinement’, ‘choice’, ‘production’, ‘efficiency’, ‘selection’,
‘implementation’, and ‘execution’. Exploration was captured by the (roots of
the) keywords: ‘search’, ‘variation’, ‘risk’, ‘experimentation’, ‘play’,
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‘flexibility’, ‘discovery’, ‘innovation’. Moreover, manual inspection of a
randomly chosen selection of LTS, comprising five per cent of all 405 letters,
revealed that ‘new’ and ‘technology’ were keywords repeatedly indicating
attention toward exploration; and ‘cost’ and ‘reduction’ keywords
representing a focus on exploitation. As such, (the roots of) these four words
were also included in the investigation. A preliminary analysis of the LTS
pointed out that contractions of the keywords selected are rarely used in the
context of other meanings (except in case of ‘executive’, which was,
therefore, excluded from the analysis).
To construct the exploitation-exploration variable, other researchers
have utilized an array of mathematical methods (e.g., subtraction,
summation, or multiplicative interaction) (e.g., Auh and Menguc, 2005; He
and Wong, 2004). There is no compelling rationale for choosing one
operationalization over the other, yet this choice greatly influences the
results. The assumption that exploration-exploitation are two ends on a
continuum serves to circumvent this empirical challenge (cf. Lavie et al.,
2010). As such, the annual exploitation-exploration ratio (EE-ratio) was
designed as the total number of matched keywords for exploration divided by
the sum of matched keywords for exploitation and exploration. As such, a
firm exclusively directed toward exploitation will score 0, while a firm
exclusively conducting explorative activities will score 1. In total, the
keywords were matched to 4,799 instances (of which 42 per cent to
exploration). We used the year that a letter was published to denote the EEratio of that year. In this respect, we assume that the LTS adequately
represent and reflect past, current, and future initiatives planned by top
management.
The length of the LTS may influence the independent variable distilled
(Yadav et al., 2007). In order to check for any interference of the length of
the LTS on the EE-ratio, we correlated the EE-ratio with the amount of
characters per letter. This robustness test implied the relationship is not
significant (r = .068, p > .1). It can also be argued that shorter letters may
result in extremer EE-ratios. That is, finding one additional keyword in a
shorter text, where relatively fewer keywords are likely to be identified
compared to a longer letter, would have a greater influence on the EE-ratio
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compared to finding one additional keyword in a longer text. To test for this
possibly confounding effect, we took the absolute value of .5 (the mean of the
EE-ratio scale) minus the EE-ratio, and subsequently correlated this with the
amount of characters found in a letter. This effectively tests whether fewer
characters in LTS result in extremer (exploitative or explorative) EE-ratio’s.
This robustness check also produced a non-significant relationship (r = .010,
p > .1); therefore, the length of the LTS has no significant effect on the
distilled EE-ratio.

2.3.2.4

Control variables

We included several variables to control for possible confounding effects.
The autoregressive component (yt-1) was included in the analyses to control
for firm past performance. Time dummies (for every quarter) were included
to prevent the most likely form of cross-individual correlation:
contemporaneous correlation (Roodman, 2009b). R&D spending is likely to
positively influence firm performance in times of economic upheaval
(Hoang and Rothaermel, 2010; Srinivasan et al., 2011; Steenkamp and Fang,
2011). As such, the standardized value of R&D spending as percentage of
sales was included (‘R&D expenditure’). However, not all companies
reported their R&D spending. Therefore, if a firm did not report its R&D
expenses, it was treated as being zero (effectively replacing the missing value
with the sample’s mean) and a dummy variable (‘R&D missing dummy’)
was coded as one (cf. Cohen et al., 2003; Uotila et al., 2009). Furthermore,
larger firms may be better able to mitigate the effects of economic recessions
and recoveries due to their large amount of resources (Lee and Makhija,
2009; Steenkamp and Fang, 2011). As such, we controlled for firm size,
measured by calculating the standardized value of the number of employees
(‘Firm size’). Also, older firms are likely to be more inert and so less able to
adapt to changing environmental circumstances (e.g., Steenkamp and Fang,
2011). Therefore, firm age in terms of the standardized value of the number
of days since initial public offering was included in the analyses. Moreover,
we incorporated the geographic location by coding and including a dummy
variable for U.S. versus E.U. based firms (‘U.S. location dummy’) and we
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also controlled for industry subsector by coding and including two dummy
variables: ‘GICS 4510 dummy’ and ‘GICS 4520 dummy’.

2.3.3

Analysis

A longitudinal research design can draw on sophisticated econometrical
methods that serve to control for endogeneity and unobserved heterogeneity
(Blundell and Bond, 1998; Roodman, 2009b; Uotila et al., 2009). In this
respect, simple dynamic panel models estimated with standard General
Method of Moments (GMM) estimators have often produced unsatisfactory
results (cf. Blundell and Bond, 2000). This is caused by a weak instrument
problem if the dynamic panel autoregressive coefficient is highly persistent,
causing large finite-sample biases (i.e., downward and imprecise) (Blundell
and Bond, 1998). As such, testing the hypotheses with the data at hand
required the use of system GMM estimation (Arellano and Bover, 1995).
System GMM estimation makes the endogenous variables predetermined
and, therefore, not correlated with the error term, which prevents
endogeneity problems. Moreover, system GMM estimation controls for
(unobserved) heterogeneity (Roodman, 2009b).
Roodman (2009b) recommends putting all regressors (and their lags)
in the instrument matrix. As such, almost all variables were treated as
predetermined (cf. Uotila et al., 2009); exceptions were the time dummies,
the ‘Bear dummy’, the industry dummies, and the ‘U.S. dummy’, which
were all treated as exogenous variables. This approach, combined with the
number of variables used in the analyses, resulted in a large number of
instruments and therefore in over-identification. Although overidentification does not compromise the coefficient estimates, it does weaken
the Sargan/Hansen test and, as such, raises the need for robustness tests
(Roodman, 2009b). The models were, therefore, also tested by varying the
number of instruments. Appendix I reports these tests. These robustness
tests demonstrated that the key coefficients mostly remain comparable, in
terms of sign, effect size and significance level, with those of the model used
for hypotheses testing.
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Results

Table 2.1 presents the descriptive statistics and correlations for the variables
used in this study. Table 2.2 presents the results of the system GMM
regression analyses.
In order to test for the (assumed) inverted U-shaped relationship, the
squared term of the independent variable under investigation (EE-ratio) is
included in the model (Aiken and West, 1991). As such, the first model
introduces ‘EE-ratio’, the ‘EE-ratio squared’, and the ‘Bear dummy’. The
second model examines the moderating effect of the phase of the business
cycle (Bear dummy) on the relationship between the EE-ratio and firm
performance by including interaction terms (Aiken and West, 1991).
First of all, the second model (with interactions) has a significant better
overall model fit than the first model (with direct effects only) (p < .001). As
such, the second model will be further discussed. The autoregressive
component – the relative Tobin’s Qt-1 – is highly persistent (b6 = .885, p <
.001), which justifies the use of system GMM estimation (Blundell and
Bond, 1998). Next to this, both R&D expenditure (b7 = .025, p < .01) and firm
age (b10 = -.027, p < .01) significantly influence the dependent variable. That
is, the more R&D investments are made during times of economic upheaval
and/or the younger the firm is, the better its performance. The former
finding replicates the empirical results by Steenkamp and Fang (2011).
Model 2 points at a curvilinear relationship between the EE-ratio and firm
performance in both the bear and bull market context. That is, the required
coefficients are statistically significant and have the correct signs: EE-ratio (b1
= .826, p < .01), EE-ratio squared (b2 = -.633, p < .01), EE-ratio – Bear dummy
interaction (b4 = -.627, p < .05), and EE-ratio squared – Bear dummy
interaction (b5 = .438, p < .05). The vertexes are located within the
theoretically plausible exploitation-exploration range (.65 for the bear phase
and .51 for the bull phase), providing evidence that the relationships are nonmonotonic. This implies that firms possessing a more balanced exploitationexploration ratio are likely to achieve a better relative performance compared
their ‘non-balanced’ competitors, in both bear and bull market.
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Table 2.1: Means, Standard Deviations, and Correlations* (t1 till t16).

9

10

.197*

-.016

.036

.235*

11

.871*
.087* .109*

8

mean St.dv.
.776
.321

.072* .092* .984*

7

.319
.172

-.332* -.433* -.155* -.144*

6

.222

5

.779
.677
.5

4

1 Relative Tobin’s Q

.487

3

2 Relative Tobin’s Qt-1
3 EE-ratio
.477

.123* .081* .223*
-.021 -.021 .026

2

4 (EE-ratio)2

.104* .094* -.012
.055* .049 .009

1

5 Bear dummy

-.032
-.025

.187*

-.242*

1.00
1.00

-.022
-.013

.005

.034
.016

.000
.000
1.00
.343

.011

.223*
.029

6 R&D expenditure
7 Firm size
.000
.136

.492

-.085* -.078* -.141* -.145* -.009 -.265* .122* -.265* -.161* -.585*
-.029 .032 .042 .043 .001 .088* .102* -.132* -.097* .139* -.052*

.074* -.288*
.001 -.031
.002

8 Firm age
9 R&D missing dummy
.412

.47
.44

.363*

10 GICS 4510 dummy

.328
.738

.021

11 GICS 4520 dummy
12 U.S. location dummy

*Correlations are significant the .05 level. Significance levels reported are two-tailed.
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This finding replicates the findings by Uotila et al. (2009) and underpins
that exploitation and exploration (in the context of this study) can be
considered as two ends on a continuum (i.e. by a ratio), characterized by an
inverted U-shaped relationship with firm performance.
Table 2.2: Results of the system GMM regression analysis
(half of the available lags used).
Dependent variable:
Relative Tobin’s Q

Model 1:
Coeff.
.396
-.359
.154

(S.E.) b
(.196)*
(.157)*
(.021)***

Model 2:
Coeff. (S.E.) b
.826 (.306)**
-.633 (.225)**
.368 (.099)***
-.627 (.307)*
.438 (.233)*
.885 (.019)***
.025 (.010)**
-.006 (.036)
-.013 (.018)
-.027 (.011)**
-.010 (.014)
.022 (.017)
.000 (.016)
-.305 (.098)**
1
-6.35 ***
-.27
8166.43 (26)***
878.11 (2)***

b1 – EE-ratio
b2 – (EE-ratio)2
b3 – Bear dummy
b4 – EE-ratio * Bear dummy
b5 – (EE-ratio)2 * Bear dummy
b6 – Relative Tobin’s Qt-1
.885 (.020)***
a
b7 – R&D expenditure
.024 (.010)**
b8 – R&D missing dummy
-.012 (.035)
b9 – Firm size a
-.019 (.021)
a
b10 – Firm age
-.029 (.011)**
b11 – U.S. location dummy
-.009 (.014)
b12 – GICS 4510 dummy
.027 (.018)+
b13 – GICS 4520 dummy
.000 (.017)
b14 – Constant
-.146 (.063)**
Hansen test of over-identification
1
c
Arellano Bond test for AR(1)
-6.40 ***
Arellano Bond test for AR(2) c
-.23
2
7288.32 (24)***
Wald χ (df in parentheses)
ΔWald χ2 (df in parentheses)
a
Standardized value; b The standard errors are robust to heteroskedasticity and
arbitrary patterns of autocorrelation within agents (Roodman, 2009b); c z values
reported; + p < .10; * p < .05; ** p < .01; *** p < .001; time dummy variables were
included in all models, but are omitted from these results. One-tailed significance
levels reported.

Moreover, the Bear dummy is also statistically significant with the
expected sign (b5 = .368, p < .001). This suggests the phase of the business
cycle has a significant influence on the inverted U-shaped relationship
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between EE-ratio and firm performance. That is, in terms of absolute
performance outcomes, the exploitation-exploration ratio has a more positive
effect on firm performance in a bull market than a bear market. This
provides support for hypothesis 1. Accordingly, in Figure 2.6 the graph for
the bull phase is positioned higher than the graph for the bear phase.
0.15

vertex at 0.51

0.1
Bull-phase
(i.e., quarter 9 - 16)

Effect on Tobin's Q

0.05
0

vertex at 0.65

-0.05
-0.1
-0.15
-0.2
-0.25
Bear-phase
(i.e., quarter 1 - 8)

-0.3
-0.35
0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Exploitation-Exploration ratio

1

Figure 2.6: Moderating effect of the phase of the business cycle (bear or bull market)
on the inverted U-shaped exploration-exploration ratio and firm performance
relationship.

Figure 2.6 also suggests that a deviation from the optimal EE-ratio in an
economic recession has greater performance implications than the same
deviation in a period of recovery. That is, the graph for the bear market is
steeper than the graph for the bull market. The same figure also suggests
that the vertex, or optimal exploitation-exploration ratio, decreases when
moving from a bear to a bull market context (meaning a shift toward more
exploitation). In this respect, the graph presented in Figure 2.6 provides a
visual indication of the nature of the interaction effect, which provides face
validity for hypotheses 2 and 3.
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However, this visual interpretation does not allow for inferences as to
whether the two lines, presented in Figure 2.6, are significantly different (cf.
Aiken and West, 1991; Dawson and Richter, 2006). In order to test
hypotheses 3 and 4, we therefore need to test whether there is a structural
break (i.e., parameter instability) between the economic recession and
recovery phase. As such, we will analyze whether m additional observations
(i.e., the bull market) confirm or change the regression with the first sample
of n observations (i.e., the bear market). The non-linear nature of this
investigation in the context of the GMM approach requires applying the supWald statistic (cf. Andrews, 1993); the latter is statistically significant at
quarter 9 (sub Wt = 63.66, p < .001). As such, the transition from bear to bull
phase constitutes a structural break and, therefore, the two phases are
characterized by significantly different regression coefficients. From here,
we can assess hypotheses 2 and 3. More specifically, consider equation 1
used for estimating model 2 (X denotes the EE-ratio and Z the Bear dummy):
̂

[

]

(1)

Since Z is either 0 or 1 it follows that:
̂
̂

(

[
)

(

)

](

)

[

](

(2)
)

(3)

As such, the difference between the bear and bull market equals:
̂

̂

(4)

Differentiating function 4 serves to capture the difference in the xcoordinate of the vertex:
(5)

Equation 4 follows a quadratic relationship (parabola). This implies that
b5 determines the difference in steepness of the parabola (in this case an
inverted U-shape) between the bear and bull market. The significant and
positive b5 coefficient (b5 = .438, p < .05) therefore provides support for
hypothesis 2: the relative importance of the EE-ratio is greater in the bear
than in the bull market. This implies the failure to effectively manage
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exploitation and exploration has greater negative performance consequences
in the bear than the bull context.
Equation 5 needs to be significantly different from zero in order to
confirm hypothesis 4. In this respect, since both b4 (b4 = -.627, p < .05) and b5
(b5 = .438, p < .05) are significantly different from zero, the

must also be

different from zero. As such, we conclude that the bear and bull phase
curves possess a significantly different vertex x-coordinate. In this respect,
the most profitable EE-ratio for the bear phase equals .65, whereas this
optimum is .51 for the bull phase. Thus, the optimal exploitation-exploration
ratio is significantly lower in a bull than in a bear context, which supports
hypothesis 3.

2.5

Discussion and conclusions

Taken together, our results imply that the optimal exploitation-exploration
ratio within the same industrial and competitive context is strongly
dependent on the phase of the business cycle. This finding extends previous
(cross-sectional) studies conducted across multiple industries (e.g., He and
Wong, 2004; Jansen et al., 2006). That is, prior work indicated the merits of
a (precise) exploitation-exploration balance without alluding to the fact that
there are various ratios possible that fall into that category (e.g., March, 1991;
Uotila et al., 2009). Our research shows that there is a difference between
the performance implications of various levels of the exploitation-exploration
ratio. We claim that the optimal distribution is dependent on the business
cycle. In this respect, we provide first empirical proof of how phases of an
economic recession and recovery provide different conditions in explaining
the impact of the exploitation-exploration ratio on firm performance. This
then constitutes the main theoretical contribution to the exploitationexploration literature.
More specifically, this study contributes to the exploitationexploration literature in several ways. Firstly, the exploitation-exploration
ratio has a more positive effect on firm performance in a bull market than in
a bear market. Our findings complement and extend work by Uotila et al.
(2009) which also uncovered an inverted U-shaped relationship between the
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exploitation-exploration ratio and firm performance, but in a nonrecessionary context. Uotila et al. (2009) tested this curvilinear relationship
on a cross-sectional sample consisting of both traditional manufacturing and
information technology (IT) firms. Our study focused on one particular R&D
intensive industry – the IT industry – exposed to the recent global economic
recession and recovery (cf. Simsek, 2009). As such, it provides new evidence
for the ‘ambidexterity hypothesis’ arising from March’s (1991) original
argument, which also serves to extend previous work in this area (e.g., He
and Wong, 2004; Raisch et al., 2009).
This finding is also in line with recent observations from the corporate
turnaround literature (e.g., Schmitt, 2010). Interestingly, firms facing swift
organizational decline (e.g., due to a recession) were typically advised to
adopt a sequential approach of retrenchment and repositioning (cf. Robbins
and Pearce, 1992). Retrenchment implies a focus on cost reduction and
efficiency and can therefore be considered highly similar to exploitation;
repositioning, on the other hand, is about firm growth by means of exploring
new products and/or markets (e.g., Bibeault, 1982; Robbins and Pearce,
1992). However, subsequent studies of corporate turnaround have
acknowledged that swift organizational decline should be fought with
retrenchment in combination with repositioning (e.g., Schmitt, 2010). Our
empirical findings suggest a highly similar strategy during recessionary
times.
Secondly, we have observed changes in the relative importance of
balancing exploitation and exploration activities over time, whereas previous
work in this area did not explicitly consider such changes (cf. Raisch et al.,
2009). In this respect, the assumption that the role and importance of
exploitation and exploration do not change may be valid in ‘normal’ periods
of economic expansion. Our study suggests this assumption is not valid in
situations of economic recession and recovery. By analyzing the influence of
the business cycle, we find that the managerial failure to achieve a
strategically controlled exploitation-exploration ratio has far greater
performance implications in an economic recession than it has in a recovery.
That is, the differential effects of the exploitation-exploration ratio on firm
performance are significantly higher in the bear than the bull phase. This
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finding resonates with studies of organizational decline implying that
especially times of decline provide extraordinary opportunities for firm
revitalization and progress (Porter and Harrigan, 1983; Rosenblatt et al.,
1993).
Our finding that the relative importance of the exploitation-exploration
ratio may evolve over time illustrates the complexity of the performance
implications of this ratio. In this respect, subsequent research will need to
extend the analysis of performance effects of the exploitation-exploration
ratio to, for example, the expansion phase. Moreover, future work can
develop a more detailed understanding of the dynamics underlying the
performance implications of exploitation and exploration over time (cf.
Sterman, 2000).
Thirdly, we find that the optimal exploitation-exploration ratio shifts
when the context changes from a bear to a bull market. More specifically, we
demonstrated that in order to outperform competitors, a stronger emphasis
on exploration is needed in a bear than a bull market. In this respect,
managing recessions requires firms to face challenging and unique
situations that demand great amounts of learning (Block, 1979; Steenkamp
and Fang, 2011). As such, in economic recessions the benefits of explorative
activities seem to outweigh the benefits from exploitative activities, as
recessions offer greater contingencies and uncertainties (Grewal and
Tansuhaj, 2001). This also resonates with our earlier observation that
especially the bear phase provides opportunities for firm revitalization and
growth.
Evidently, engaging more in exploration than in exploitation in the bear
phase of an economic recession can be highly problematic for publicly
owned firms. The ‘strategic’ reaction of most companies to economic
recessions has been documented to be cost-cutting (e.g., Deleersnyder et al.,
2004), for instance due to a strong external pressure from shareholders to
improve short-term results (Walrave et al., 2011). In this respect, a proactive
focus on exploration demands non-traditional and courageous CEOs, who
can sustain a truly ambidextrous strategy in the face of shareholder pressure
on how publicly owned firms manage their costs, investments and
performance (Walrave et al., 2011).
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Implications for practice

Periods of economic recession and recovery are a major cause of
organizational failure and, hence, any understanding regarding performance
implications in this context is managerially relevant. As such, our study has
important managerial implications as it demonstrates, in a more fine
grained manner, how top managers confronted with bear and subsequent
bull markets can sustain or even improve firm performance. Particularly in
recessions, firms are often directed to retrenchment in an attempt to
maintain liquidity (Robbins and Pearce, 1992; Srinivasan et al., 2011;
Steenkamp and Fang, 2011). Top managers often avoid focusing on longterm problems due to short-term resource constraints and threat-rigidity
responses (D’Aveni and MacMillan, 1990; Levinthal and March, 1993). In
addition, shareholders tend to press managers toward exploitation in an
effort to (quickly) compensate for the swiftly declining sales (cf. Walrave et
al., 2011; Wiersema, 2002). Compared to engaging in exploration, such a
risk-adverse strategy is likely to generate more certain short-term outcomes
(Repenning, 2001). However, our results suggest firms adopting such a
strategy are likely to emerge from a recession in a vulnerable position,
relative to competitors that have proactively invested in exploration during
the economic recession. A good example is Renault that developed and
introduced the highly successful Clio during the 1990’s recession.
To be able to effectively respond to the opportunities arising from a bull
market, top management should allocate resources to both exploration and
exploitation. Our results suggest that such ‘ambidextrous’ strategy is likely to
help the firm remain most profitable, as it allows for both short-term gains
and long-term adaptation. Furthermore, our findings imply that especially
the recession is the period where most can be gained or lost. This implies
that investing in exploration is more critical in a period of economic
contraction than in times of economic expansion. Given what many firms
actually do in times of a recession, proactively investing in exploration in the
context of economic and organizational decline is a strategy that is counterintuitive for most executives (Srinivasan et al., 2011; Walrave et al., 2011).
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Limitations

Some potential and actual limitations of this study should be mentioned. A
limitation of our research pertains to the nature of the sample. The results
presented in this paper are grounded in a dataset of large (resource rich)
firms in the IT industry, based in the U.S. and Europe. This focus served to
control for industry differences that may mask significant changes in the
relative importance of exploitation and exploration within a given industry
over time. Moreover, sampling data from these companies served to focus on
the exploitation-exploration ratio, rather than on the actual amount of
exploitation and exploration investments. Nevertheless, our findings may
therefore be limited to (large companies within) the IT industry and the U.S.
and European capital market regimes. Additional research is required to
extend the scope of our findings.
We selected the IT industry because the performance implications
arising from different exploitation-exploration strategies are likely to be
observed more clearly and within a shorter time span than in other
industries. As such, firms in this industry are able to adapt their attention to
exploitation and exploration over time. However, the lead times of major
exploration (e.g., R&D) efforts are extremely long in some other industries;
for example, firms in the consumer electronics or pharmaceutical industry
engage in R&D projects that may take ten to fifteen years (or longer) from
first idea or patent to market introduction. These firms tend to engage in
exploitation-exploration strategies that are long-term oriented and less likely
to be adapted along the way, even when a global economic recession sets in.
This raises the need for future research to explore whether and how the R&D
intensity of the industry (cf. Uotila et al., 2009) affects our findings
regarding different optima of the exploitation-exploration ratio in the bear
and bull phase.
Our study draws on letters to shareholders to capture the CEOs
attentional focus on exploitation and exploration. Some researchers have
raised critical questions regarding the use of letters to shareholders,
particularly because these would be written largely for ‘impression
management’ purposes (cf. Yadav et al., 2007). The argument is that letters
to shareholders are deliberately crafted documents aimed to manipulate the
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perceptions of external audiences, rather than being a governance and
procedural channel that adequately reflects organizational attention on firm
strategy. Besides, research points out that, even though letters to
shareholders seem to effectively capture the managerial perceived need to
explore, these letters do not necessary capture the current exploitationexploration balance (i.e., external pressure from the shareholders might
cause top executives to deviate from their perceived optimal exploitationexploration ratio) (Walrave et al., 2011). However, this latter study was
conducted in a firm that was facing imminent bankruptcy, likely to
significantly increase shareholders’ pressure on the strategic direction
(toward exploitation) (e.g., Judge and Zeithaml, 1992; McNulty and
Pettigrew, 1999; Siciliano, 2005; Wiersema, 2002). Moreover, a substantial
body of research has confirmed that the content of letters to shareholders
has a systematic effect on firm action and, moreover, demonstrated that
these letters effectively reflect the attentional focus of CEOs (e.g., D’Aveni
and MacMillan, 1990; Noble et al., 2002; Tetlock et al., 2008; Yadav et al.,
2007). Nevertheless, the results presented in this paper should be
interpreted with care.
System GMM estimation is becoming increasingly popular due to its
ability to allow for a short panel, a lack of good external instruments, fixed
effects, and a first-order autoregressive error term (Arellano and Bover, 1995;
Blundell and Bond, 1998; Roodman, 2009b). As such, the number of
studies applying this methodology has increased substantially (Roodman,
2009a). Nevertheless, system GMM generates T – 1 instrumenting variables
per instrument. This can easily result in a ‘too-numerous-instrument’
problem, thereby over-fitting endogenous variables and generating false
positives. Although the literature offers some advice on how to cope with
this problem, validated guidelines are yet to be developed (Roodman,
2009a). In the absence of formal tests and accepted rules of thumb, the best
that can currently be done is to perform extensive robustness tests by varying
the number of instruments. The results of these tests on our findings,
reported in Appendix I, suggest good model robustness.
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Conclusion

The recent recession constitutes an exogenous shock and can be seen as a
natural experiment. Natural experiments are interesting because of the
external origin and unforeseen severity of abrupt shifts – in this case, an
industry’s economic conditions – that are similar for all firms within the
incumbent industry. As such, these shifts can provide unique insights into
firm characteristics that relate to success or failure through dire times. Our
study demonstrates that different phases within a business cycle provide
distinct settings for managing the impact of the exploitation-exploration ratio
on firm performance. Also, our findings have important implications for
how to ‘fight the bear’ and ‘ride the bull’ in times of extreme economic
upheaval. In particular, investing more in exploration in a bear market than
in the subsequent bull market is a counter-intuitive strategy that is highly
different from what many firms actually do in a recession.

Chapter 3
Getting trapped in the suppression of
exploration: A simulation model*
The benefits of strategically balancing exploitation and exploration are well
documented in the literature. Nonetheless, many firms tend to overemphasize
exploitation efforts, a situation commonly referred to as the ‘success trap’. Previous
studies have attributed this behavior to managerial incompetence or myopia.
However, some management teams appear to adequately recognize the exploration
need, while not being able to bring about the required strategic change. We draw
on system dynamics modeling to investigate this phenomenon. A simulation model
is developed and then the behavior of a selected firm is replicated to uncover the
underlying processes. As such, we develop a process theory of the success trap at the
managerial level, coined the ‘suppression process’. This process theory describes and
explains how the interplay between top managers, board members and
exploitation-exploration activities can trap the firm in the suppression of
exploration.

*This chapter has been published as:
Walrave, B., Van Oorschot, K.E. and Romme, A.G.L. (2011). ‘Getting trapped in the
suppression of exploration: A simulation model’. Journal of Management Studies, 48,
1727–1751.
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Introduction

In the 1990s Polaroid’s management failed to manage the transition from
analog to digital photography, although the rise of digital technology had
been evident since 1980 (cf. Tripsas and Gavetti, 2000). In today’s economy,
product life cycles are becoming increasingly shorter while product
complexity continues to increase. This has resulted in an increasingly
dynamic and competitive landscape in many industries, in which business
performance largely depends on the organizational ability to change and
innovate (i.e., explore), as well as generate healthy returns on the
investments made (i.e., exploit) (Damanpour et al., 2009; Leonard-Barton,
1992). However, firms often fail to achieve and maintain an exploitationexploration balance that is profitable in the long run (Helfat et al., 2007). In
particular, firms that have been performing well over extended periods of
time may produce a strong path dependence in exploitative activities, at the
cost of explorative activities with which they have little experience.
In this respect, environmental disruptions that severely decrease
financial performance are often counteracted with exploitation efforts,
resulting in a further decline of the operating results. This so-called success
trap causes firms to overemphasize exploitation investments, even if
explorative investments are required for firm adaptation (Levinthal and
March, 1993; March, 1991). The Polaroid case is by no means an exception.
Other examples of firms illustrating this behavior are abundant – including
Rubbermaid, Caterpillar, and the firm described later in this chapter (e.g.,
Adams and Boike, 2004; Helfat et al., 2007; Tripsas and Gavetti, 2000).
Managerial failure to detect environmental changes, and subsequent
failure to adjust the strategy, is often mentioned as primary cause of
organizational decline (e.g., Mellahi and Wilkinson, 2004; Nystrom and
Starbuck, 1988; Sheppard and Chowdhury, 2005). Previous studies focused
on top managers’ myopic tendencies that limit their ability to adapt strategy
in time (e.g., Hannan and Freeman, 1984; Levinthal and March, 1993;
Tushman et al., 2004). As such, the key argument is that strategists often do
not ‘see’ the upcoming exogenous change, because managerial cognitive
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representations tend to constrain organizational behavior and inhibit the
ability to bring about strategic change (cf. Levinthal and March, 1993).
Fluctuations in the environment are, however, seldom so unexpected
that they cannot be foreseen at all (e.g., the Polaroid case). Top managers
may thus often be aware of the shifting external context, which contradicts
the hypothesis that they do not see environmental change coming (cf. Helfat
et al., 2007). In these instances, myopia-like tendencies may result in
delayed exploration investments, but not in the suppression of exploration
per se. In this respect, our study may serve to uncover the underlying
processes at the strategic level related to the balancing of exploitation and
exploration (cf. Lavie et al., 2010). In this chapter we therefore explore the
conditions and processes that make top management suppress exploration
activities and get stuck in the success trap. More specifically, this study
explores how it is possible that top managers enhance their firm’s
exploitation focus, when the need to explore in response to environmental
change is evident.
This research question involves several key processes that interact and
unfold over time in a non-linear manner. Therefore, a process theory is
developed by means of system dynamics simulation modeling (Romme et
al., 2010; cf. Romme, 2004; Sterman, 2000). Notably, a ‘history-friendly’
approach is adopted (cf. Malerba et al., 1999). The main contribution is the
theory of the suppression process, which explains the sequence of events of
how a firm can get trapped in the success trap, due to the distortions arising
from the interplay between top management, the capital market, and the
outcomes of exploitation and exploration activities.
The next section reviews the theoretical background of the model.
Subsequently, we outline the method, simulation model and data collection,
and then turn to the simulation results. Finally, we discuss the theoretical
and practical implications of our findings as well as the limitations of this
study and opportunities for future research.
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3.2

Theoretical background

3.2.1

Exploitation-exploration and organizational
decline

Exploitation draws on processes that serve to incrementally improve existing
knowledge, while exploration involves the pursuit and acquisition of new
knowledge (Lavie et al., 2010; March, 1991). We assume that exploitation
aims to exploit current offerings (i.e., short-term success), while exploration
creates adaptability by developing new offerings (i.e., long-term flexibility)
(e.g., Benner and Tushman, 2003; Jansen et al., 2006). To become and
remain successful, the firm must attempt to find an appropriate exploitationexploration balance. Nevertheless, since exploitation and exploration require
fundamentally different and often competing strategic acts, creating and
maintaining a strategically sound balance between the two is difficult (e.g.,
Levinthal and March, 1993; Uotila et al., 2009), In particular during times of
organizational decline (e.g., McKinley, 1993; Sheppard and Chowdhury,
2005).
Following the seminal article by Whetten (1980), knowledge on why
some organizations fail relative to their competitors has been steadily
growing (e.g., McKinley, 1993; Mellahi and Wilkinson, 2004). Two different
perspectives have been developed to understand how managers react to
organizational decline: the ‘invention perspective’ (e.g., Miles and Cameron,
1982) and the ‘rigidity perspective’ (e.g., Staw et al., 1981). The invention
perspective is influenced by prospect theory (Kahneman and Tversky, 1979)
and suggests that managers, upon realizing the declining performance of
their firm, engage in explorative initiatives in an attempt to solve
organizational problems and bring the firm’s results up to the level of their
aspirations (Miles and Cameron, 1982; Mone et al., 1998). The rigidity
perspective argues that managers faced with organizational decline have the
tendency to narrow their cognitive processes, and tend to focus on
exploitative activities (e.g., D’Aveni and MacMillan, 1990). As such, the
organization is likely to fail to adapt and, therefore, performance further
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declines (Cameron et al., 1987; D’Aunno and Sutton, 1992; Mone et al.,
1998). A few studies identified so called ‘stages of decline’ (e.g., Mellahi,
2005; Sheppard and Chowdhury, 2005; Weitzel and Jonsson, 1989) and
illustrated the consequences of both perspectives (cf. McKinley, 1993; Mone
et al., 1998). However, no research has been done to uncover the underlying
dynamics. Although the organizational processes constituting the invention
and rigidity perspective may be very similar, we will (in line with the
research question) focus on the rigidity perspective in the remainder of this
chapter. After all, exploitation driving out exploration is the more common
situation (cf. Levinthal and March, 1993).
The manner in which learning contributes, in a self-reinforcing
manner, to organizational decline provides an important starting point for
understanding the dynamics underlying the rigidity perspective (cf.
Levinthal and March, 1993). In particular, those firms that have performed
well in exploitation activities over a longer period of time may get caught in a
self-reinforcing feedback loop, which produces path dependency in
exploitative activities. This phenomenon is known as the ‘success trap’
(Levinthal and March, 1993). Although the success trap gained wide
acceptance in the exploitation-exploration literature (e.g., Gupta et al., 2006;
Lavie et al., 2010), and its consequences were observed in the organizational
decline literature (e.g., Latham and Braun, 2009; McKinley, 1993;
Rosenblatt et al., 1993), no further attempts were made to uncover how it
comes about. As such, this chapter will focus on developing a process theory
of the success trap at the managerial level. This theory will serve to underpin
and extend the rigidity perspective on the success trap.

3.2.2

Environmental disruptions and managerial failure

Top management needs to create a particular exploitation-exploration
balance that serves to create, extend, and modify its resource base in
alignment with the market and competitive environment (Helfat et al., 2007;
Jansen et al., 2006). The success of a company, therefore, resides to a large
extent in the managerial capability to sense environmental changes and
translate these into a balanced portfolio of exploitation and exploration
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projects (Christensen and Bower, 1996; Nystrom and Starbuck, 1988). Many
studies have observed the influence of top management on the strategic
direction and overall profitability. Direct effects have been observed in terms
of the strategic allocation of resources (Adner and Helfat, 2003; Christensen
and Bower, 1996). Indirect effects have also been reported in the form of
signaling value (Higgins and Gulati, 2006; Westphal and Zajac, 1998). The
impact of senior executives on firm performance has also been called a
‘dynamic managerial capability’ (Helfat et al., 2007). This capability is
especially critical in times of decline, when uncertainty and ambiguity tend
to be (unusually) high (Rosenblatt et al., 1993).
As such, failure to scan the environment carefully is often mentioned as
the primary cause of organizational decline (e.g., Mellahi and Wilkinson,
2004; Nystrom and Starbuck, 1988; Sheppard and Chowdhury, 2005).
Arguably this is due to top managers’ myopic tendencies, which limit their
ability to adapt the strategic direction when required (e.g., Hannan and
Freeman, 1984; Tushman et al., 2004). Nevertheless, many studies in this
area tend to ignore (important) micro-level factors such as conflict within the
organization, and assume that firms are internally homogeneous entities
(e.g., Jansen et al., 2006; Uotila et al., 2009). The organization is thus
assumed to be a reflection of its top managers. In this chapter we extend
prior theories and models of exploitation-exploration activities by
considering the dynamics that result from the separation of ownership and
control in public companies.

3.2.3

Management-board interaction

In order to fully understand the processes underlying the success trap, top
management’s rigid behavior needs to be analyzed in more detail. Ideas
adopted from the seminal work of Lewin (1951) may be helpful here. Lewin
argued that the interaction of forces both within and outside an agent
determines his or her actual behavior. His ‘person-situation field theory’
implies that, to understand behavior, one must understand the cognitive and
motivational processes of the agent (Fiske and Taylor, 2007). Cognition is a
process determining the direction of the agent’s preferred behavior.
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Motivation is a process related to the agent’s environment and determines
the extent to which behavior can follow from cognitive processes. The agent
and environment are thus interdependent.
An important limitation to cognitive processes arises from myopicforces that develop as a result of historical experience (Hannan and
Freeman, 1984; Tripsas and Gavetti, 2000). Managers publicly committed to
a course of action tend to remain faithful to it – even when new information
implies the need to take action (Levinthal and March, 1993). Levinthal and
March (1993) identified three forms of managerial myopia: the long run is
sacrificed to the short run (temporal myopia); the near is favored to the far
(spatial myopia); and successes are oversampled compared to failures
(failure myopia). Myopia thus limits the speed at which top management can
respond to environmental fluctuations and, therefore, compromises the
chances of organizational adaptation (Hannan and Freeman, 1984; Levinthal
and March, 1993; Tripsas and Gavetti, 2000). However, myopia can only
partially explain the lack of exploration investments observed at many
mature firms during times of environmental change. Myopic forces are
likely to cause a delay in exploration investments, but not a full suppression
as such. In this respect, managers may become increasingly aware of
changes in the external context (and related exploration requirement) (cf.
Helfat et al., 2007), but tend to have a limited capability to make their firms
explore.
For modeling purposes, we assume that the owners of the firm,
represented in the Board of Directors, constitute the main ‘motivational’
factor in publicly owned firms. The Board of Directors is argued to be the
second most powerful entity affecting firm strategy (cf. Chaganti and
Damanpour, 1991). As such, the corporate governance literature has shifted
from researching boards as simply ‘legalistic’ (e.g., Berle and Means, 1932)
toward viewing boards as actively involved entities in strategy formulation
(e.g., Hendry and Kiel, 2004; Pugliese et al., 2009). As such, the Board of
Directors is able to influence the level of investments in exploitation and
exploration deemed necessary by top management – particularly in times of
decline (e.g., Hendry and Kiel, 2004; McNulty and Pettigrew, 1999;
Westphal and Fredrickson, 2001).
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Toward a dynamic understanding underlying the
success trap

Despite reasonable consensus on the board’s influence on strategy, there is
no agreement yet on the behavioral dynamics of boards and how these
impact the development and execution of firm strategy (cf. Hendry and Kiel,
2004; Pugliese et al., 2009). Empirical evidence on the effectiveness of the
board on firm performance remains scarce (cf. Daily et al., 2003). Moreover,
few studies analyzed board behavior during times of organizational decline
(cf. Daily et al., 2003). Since board involvement is such a complex
phenomenon, a single theoretical perspective is not likely to adequately
capture this process (Judge and Zeithaml, 1992). Board involvement has
been argued to have positive as well as negative effects (e.g., Pearce and
Zahra, 1991; Westphal and Fredrickson, 2001). For example, board
participation in strategy development may be positively linked to firm
performance (Hendry and Kiel, 2004). On the other hand, some boards
appear to be characterized by complacency and inertia (Boyd, 1990), and as
such limit organizational adaptability. For instance, Baysinger et al. (1991)
found that top managers are more likely to invest in exploration if they are
well represented in the Board of Directors and, therefore, less dependent on
the judgment and evaluation of outside directors.
Exploration initiatives initiated by top management (especially during
times of organizational decline) may face severe internal resistance from the
board, giving rise to ‘politicking’ among the two entities within the firm
(e.g., Latham and Braun, 2009; Mintzberg, 1985). Two conditions may give
rise to such a behavioral pattern. During organizational decline,
shareholders are likely to be displaced with banks and other lending
agencies. The situation might turn so negative that the legal rights of lenders
outweigh those of shareholders (cf. Daily et al., 2003). Moreover, within a
tight governance structure, financial decline and corporate failure often
bring along CEO replacements (Daily et al., 2003; Hambrick and D’Aveni,
1988). These replacements may occur so quickly that top management does
not have time to develop and implement a strategic balance between
exploitation and exploration.
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This implies that when the financial performance is perceived to be
adequate, top management will have the discretion to exploit as well as
explore. However, when top management structurally fails to realize
acceptable financial returns, the board will press top management toward an
exploitation focus. Next to managerial myopia, the management-board
interaction may thus slow down critical strategic decision processes during
times of environmental change.

3.3

Method

As the success trap constitutes a complex phenomenon, and unfolds over
time, there is an urgent need to develop dynamic models of the underlying
processes (McKinley, 1993; Rosenblatt et al., 1993). Simulation modeling,
like system dynamics (SD), is especially effective in addressing a
fundamental tension between competing metrics and intertwined processes
(e.g., management-board interactions) (Davis et al., 2007). SD models are
particularly instrumental in investigating multiple interacting processes and
feedback loops, time delays, and other non-linear effects (e.g., Davis et al.,
2007; Van Oorschot et al., 2010; Romme, 2004; Rudolph and Repenning,
2002). SD models have therefore been applied to several other corporate
strategy issues (e.g., Raisch et al., 2009; Sterman, 2000).
We adopt a so-called history-friendly approach to SD modeling. Historyfriendly models “aim to capture, in stylized form, qualitative and
‘appreciative’ theories about the mechanisms and factors affecting […]
change” (Malerba et al., 1999, p.3). In this respect, we develop a SD model
around a qualitative narrative. This approach serves to map the evolution of a
specific empirical case against the developmental predictions drawn from a
model. As such, it is instrumental in uncovering how the behavior over time
of different actors causes firms to get stuck in the success trap. Besides
history-replicating simulations, we will also conduct history-divergent
simulations, by changing key parameters of the model to explore whether
different patterns emerge (Malerba et al., 1999).
Developing a simulation model implies making assumptions (Davis et
al., 2007). Helfat et al. (2007) distinguish between a firm’s technical and
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evolutionary fitness to anticipate and respond to changing external
conditions. Technical fitness relates to the firm’s capability to develop
offerings needed in the markets it wishes to serve. Evolutionary fitness refers
to “how well a dynamic [managerial] capability enables an organization to
make a living by creating, extending, or modifying its resource base” (Helfat
et al., 2007, p.7). Given the research question previously outlined, we
assume that the firm in our model is ‘technically fit’. This assumption allows
us to focus at top level dynamics as the primary cause of how the firm’s
evolutionary unfitness develops over time. Moreover, we also assume the
existence of an ‘optimal’ (i.e., most profitable) exploitation-exploration
balance, given a certain configuration of environmental factors. The
simulation model thus draws on the degree of alignment between the
external situation and the exploitation-exploration balance to determine the
financial performance of the firm.
The model is not stochastic but deterministic in nature and, therefore,
investments in exploration always generate a certain level of financial return.
In this respect, the model operates at the level of a large portfolio of
exploration projects running simultaneously (e.g., in a large manufacturingoriented firm), rather than at the level of the individual project.
Consequently, the impact of any failing projects will be, effectively,
compensated by the more successful projects. Moreover, exploration
initiatives are more likely to be without results when the environmental
situation demands an emphasis on exploitation. The influence of nonsuccessful exploration is captured in the model by a decreased return on
investment due to the misalignment with the environmental situation. We
tested the model with a stochastically determined impact on the return on
exploration, and obtained highly similar findings (see Appendix II.4).

3.4

Model description

This section presents a comprehensive description of the model’s dynamics.
A detailed description of the model can be found in Appendix II. Figure 3.1
provides a stylized overview of the model, depicting the most important
variables. This figure captures the essence of the model in three feedback
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loops. Firstly, the reinforcing Stick to exploitation loop simulates the situation
in which myopic forces delay managerial investment decisions: exploitation
investments that align well with the environmental context decrease the
perceived need to explore. Therefore, no substantial investments will be
made in exploration and the focus on exploitation is reinforced. However, in
changing environments, investing mainly in exploitation will lead to an
increasing misalignment with the environment and a growing (but delayed)
managerial awareness of the need to explore. In case of misalignment, the
‘Environmental competitiveness and dynamics’ variable thus tends to
counteract the reinforcing nature of the ‘Stick to exploitation’ loop.

The main ingredients of SD models are stocks and flows. In the diagramming
notation, flow variables are depicted as pipes with valves. Stocks, represented by
rectangles, denote a particular level of a variable (e.g. the current investment level in
exploitation). The clouds represent infinite sources or outcomes of particular flows
that are beyond the scope of the model.
Figure 3.1: Stylized diagram of the simulation model.
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Secondly, the balancing External pressure loop represents the potentially
limiting pressure to exploit, generated by the Board of Directors. This loop
determines to what extent the perceived need to explore will actually result in
exploration investments, given the perceived trend in the operating result.
The model assumes shareholders (and thus the board) of a publicly held
company are mainly driven by financial returns. A positive trend decreases
the pressure to exploit and creates discretional space for both exploitation
and exploration (i.e., the exact balance is for top management to decide). A
negative trend will increase the pressure to exploit.
The Attempt to explore loop is self-reinforcing in nature and involves the
effects of investments in exploration. Investments in exploration, aligned
with the environmental context will, with a delay, pay off and increase
operational results. This tends to reduce the external pressure to exploit,
making an even higher level of investments in exploration possible.
The literature has treated the exploitation-exploration relation either as a
continuum (e.g., Madsen et al., 2002; March, 1991) or as two different
orthogonal aspects (e.g., He and Wong, 2004; Rothaermel, 2001). In this
chapter, we focus on publicly held manufacturing-oriented firms that have
been emphasizing exploitation and are highly constrained in their resources.
Despite the fact that learning opportunities might be widely available,
management must decide in which exploitation and/or exploration
opportunities they will actively invest. Since this balancing act needs to be
conducted with a limited set of resources, an increase in exploitation
activities will decrease resources available for exploration, and vice versa.
Following March’s (1991) original argumentation, we therefore assume that
exploitation and exploration are two ends of one continuum (cf. Lavie et al.,
2010; March, 1991).
Capabilities are often a matter of a degree (Winter, 2000) and can
therefore be modeled as continuous variables. In our model, the exploitationexploration balance is determined by the distribution of the available
resources over the two ends during the current period. Following our
assumption, the amount of resources available is finite and calculated as a
percentage of the operating result. The percentage of the available resources
invested in exploration is captured by the variable ‘Resource investment in
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exploration’. The stock ‘Investment in exploitation’ refers to the amount of
resources invested in exploitation during the current period. On the other
end of the continuum, the stock ‘Investment in exploration’ denotes the level
of resources allocated to exploration during the current period. Recent
studies have observed that implementing new strategies and routines at the
business unit level takes considerable time and effort (Burgelman et al.,
2004). The desired resource adjustment is therefore subject to an
adjustment time, which is longer for exploration since it requires larger
changes of the organizational routines.
Changes in the environmental situation imply that the appropriate
exploitation-exploration balance shifts and management has to make
decisions on how to adapt to the environmental imperatives and anticipated
future dynamics (cf. Romme et al., 2010). Prior research suggests that the
nature of the external environment affects the returns on exploitation or
exploration investments (Jansen et al., 2006; Levinthal and Posen, 2012;
Zahra, 1996). We build on recent literature that considers the influence of
two important moderators: environmental dynamism and environmental
competitiveness (Jansen et al., 2006; Uotila et al., 2009). As such, this
chapter assumes that the most profitable exploitation-exploration ratio is
aligned to the state of these two environmental aspects.
Environmental dynamism (ED) refers to: “the rate of change and the
degree of instability of the environment” (Jansen et al., 2006, p.1664),
during the current period. ED can arise from, among others, competencedestroying changes (Tushman and Anderson, 1986), periodic shifts in
market preferences (Christensen et al., 1998), or fluctuations in
product/service demand (Jansen et al., 2006). ED thus captures not only the
amount of change, but also the unpredictability of change (Dess and Beard,
1984). The available body of evidence implies that the higher the level of ED,
the greater the returns on exploration and the smaller the returns on
exploitation; and vice versa (Jansen et al., 2006; Uotila et al., 2009). High
levels of ED are likely to increase the depreciation rate of existing offerings,
which in turn creates the need to explore new offerings. By contrast, firms
aiming to exploit existing offerings in a changing environment risk that they
do so for declining markets.
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The shifting tension over time between two forces can be captured by a
so-called S-curve (Sterman, 2000). Such a logistic function is defined by an
initial growth that is approximately exponential and a saturation phase that
begins when growth slows down until it finally stops at maturity. In the
absence of ED, an exploitation strategy is required. However, when ED
increases, the most appropriate strategy evolves (following an S-curve)
toward an exploration strategy.
Environmental competitiveness (EC) is defined as: “the extent to which
external environments are characterized by intense competition” (Jansen et
al., 2006, p.1664), during the current period. Economic theory suggests two
important variables: the number of firms in a market and their relative
inequalities in market share (Boyd, 1990; Porter, 1980). High levels of EC,
defined by a large number of firms with equal market shares, are often
characterized by high efficiency levels, low prices, tight margins, and
absence of organizational slack (Zahra, 1996). Such circumstances thus
require a strategy aimed at defending and expanding the current offerings to
achieve above-average financial results (Jansen et al., 2006).
By contrast, in situations characterized by low EC, we assume the firm
needs to maintain an exploitation-exploration balance. Exploitation then
expands the current offerings and serves to defend the firm’s market
position. Simultaneously, substantial resources are likely to be(come)
available for exploration, for example to invest in identifying and developing
a position on new, emerging markets. However, there is no empirical proof
(yet) supporting this argument with regard to low levels of competitiveness
(cf. Jansen et al., 2006).
In sum, when EC is high, an exploitation strategy is required. As the
environment turns less competitive, the desired strategy moves toward
(following an S-curve) a balance between exploitation and exploration. ED
and EC together determine the appropriate strategy.
Jansen et al. (2006) found that pursuing exploration in a highly
competitive environment did significantly decrease the financial
performance, whereas no significant relationship between exploration and
financial performance was established in contexts characterized by low EC.
This suggests that EC has a weaker moderating effect than ED on the most
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profitable exploitation-exploration ratio. This implies that shifts in ED
require a greater adjustment of the exploitation-exploration balance than
changes in EC (mathematically achieved by a weight factor). ‘Environmental
competitiveness and dynamism’ (ECD) combines the influence of ED and
EC into one variable, which denotes the environmental situation in the
current period. Figure 3.2 gives a graphical illustration of the relation
between EC, ED, and the most profitable exploitation-exploration balance.

Figure 3.2: Appropriate strategy given the environmental situation.

The alignment between ECD and exploitative and explorative
investments influences the financial performance of the firm. The
‘Operating result’ (OR) is thus a function of the combined returns of
exploitation and exploration investments, minus the operating costs.
However, there is a delay between the initial investments and (money
generating) offerings arising from these investments. This delay is shorter
for exploitative activities than it is for explorative ones, since the latter
requires significantly more time to generate market success (Burgelman et
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al., 2004). Nevertheless, investments in exploration generally yield a higher
return on investment (Burgelman et al., 2004).
The alignment between the ECD and the relative exploitationexploration investments is the basis for the ‘Stick to exploitation’ and the
‘External pressure’ loops. With regard to the ‘Stick to exploitation’ loop,
investments in exploitation in a changing environment will undermine the
‘Perceived alignment with environment’, which captures the current level of
alignment between the current exploitation-exploration investments and
ECD. Subsequently, changes in managerial awareness (‘Perceived need to
explore’) are triggered by precisely this misalignment. Perceptions tend to
adjust to new circumstances with a certain delay, which can be modeled in
terms of the behavior of a first-order adaptive system (Sterman, 2000) –
which ensures that top management correctly perceives the (evident)
environmental change after a given delay.
With respect to the ‘External pressure’ loop, the trend perceived in the
OR determines the amount of external pressure to generate short-term
financial results during the current period. Shareholders, and the board,
perceive the OR with a certain delay. A negative trend in the OR causes
increased levels of pressure, while a positive trend decreases the pressure to
exploit.
Given the sheer complexity of the human mind, it is not feasible to
model cognitive processes in detail. A limited ‘cognitive’ map, which can be
as small as two variables and two causal relationships, may provide a
sufficient means of capturing the structure of a mental model concerning a
specific system (Doyle and Ford, 1998). As such, the interaction between the
perceived need to explore and the external pressure to exploit determines the
resource investment in exploration in the current period, reflecting top
management’s choice regarding the exploitation-exploration resource
distribution.

3.4.1

Data collection

The firm central to the simulation effort in this chapter is a large multibusiness firm that manufactures and sells a diverse range of textile related

CHAPTER 3

65

products. We selected this firm as the empirical case because public data
(e.g., newschapter articles) suggested the firm got stuck in the success trap,
and the case apparently involved substantial changes in several key variables
in our model (e.g., EC, ED, and OR) – which is critical to any simulation
modeling effort. Moreover, the firm complies with the model assumptions
outlined earlier.
Data collected included time series for key variables over the period
1994-2009. The yearly OR of the firm was distilled from their annual
reports. The perceived need to explore (PNE) was documented by means of
content analysis of those annual reports (cf. Uotila et al., 2009). This served
to estimate the perceived optimal level of exploitation and exploration efforts
by this firm over an extended period of time (per year, fitting the model
specifications). The operational definition of these two concepts in the
content analysis was based on March’s (1991) original definition and
operationalization of the two terms, that was statistically validated by Uotila
et al. (2009). That is, exploration was captured by keywords as: search,
variation, risk taking, experimentation, play, flexibility, discovery, innovation;
and exploitation by: refinement, choice, production, efficiency, selection,
implementation, execution. For exploitation, the keywords ‘cost’ and
‘process’ were added after an initial study of the annual reports. The value
for the PNE variable was subsequently calculated as the total number of
matched keywords for exploration divided by the total number of matched
keywords for both exploitation and exploration (per year). Subsequently, a
three-year moving average was calculated to capture the structural trend in
the development, rather than the mere state, of PNE at the end of each year.
A method to capture ED is to consider all related activities and events of
the different business units within the multi-business firm. The firm under
study includes divisions that produce fast-moving consumer products as well
as divisions that produce industrial B2B products (e.g., technical textiles for
OEMs). As such, aggregating different ED-related events into one variable
would be problematic due to the differences in divisional environments.
Moreover, the firm at large is also very sensitive to changes in the world
economy. As such, sectoral dynamics other than the dynamics of the world
economy tend to average out at the corporate level. Therefore, the Standard
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& Poor (S&P) 500 index was used as a proxy for environmental dynamism.
The S&P 500 index is a market-value weighted index of 500 U.S. based
firms and is widely considered to effectively represent the state of the
dynamic global economy. The S&P 500 index for the period 1994-2009 was
scaled to fit the corresponding variable in our simulation model – a
continuous variable ranging from 0 (very stable) to 1 (very dynamic). The
resulting time series for ED includes important sources of environmental
dynamism (e.g., the recent global recession).
Environmental competitiveness was operationalized by estimating the
Herfindahl index, which involved subtracting the sum of the squared market
shares from 1 (Boyd, 1990). This method complies with the definition given
earlier. The result of this mathematical procedure is a continuous variable
that ranges from 0 (monopolistic) to 1 (highly competitive). Entry of
additional firms in the market will cause the index to move toward 1. On the
other hand, increasingly disproportionate market shares will bring the index
toward 0. Data concerning the total market size and market share were
obtained from the firm. Furthermore, the main competitors were identified
and their relative market share calculated based on their operating results.
Since not all data are openly available we estimated the remaining number
of major players in the market (by dividing the unexplained market share by
the average market share of the five large players in the field). With these
data, the Herfindahl index was estimated for the firm under investigation.
The results show that this index ranges between .8 and .9; the firm thus
operates, as expected, in a highly competitive environment. Figure 3.3 gives a
graphical representation of the behavior of ED and EC.
Several meetings were attended and interviews with top managers and
staff conducted to gather data on the mechanisms and factors affecting firm
behavior over time. A total of 47 interviews were conducted, drawing on a
list provided by key informants. Based on this list, we interviewed 14 senior
managers (corporate executives and business unit managers) and 33
employees from a diverse range of functions and business units. The
interviews were semi-structured and lasted on average about 60 minutes.
Moreover, a few of the interviewees were contacted again to gather additional
information.
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Figure 3.3: Graphs for ED and EC.

The interviews were transcribed. Subsequently, the development of key
factors was distilled from the raw interview data. For example, board
behavior was inferred from the interviews with the management team and
with the CEO of the largest, and most important, business unit (both had
regular contacts with the Board of Directors). The interview findings were
subsequently supplemented with secondary data in order to develop a
qualitative theory, which could be utilized in the history-friendly simulations.
Secondary data for example included the strategy development presentations
given by the management team at several occasions. Other aspects of the
‘appreciative story’ were also documented and triangulated with public
sources (e.g., articles in the financial press and reports by industry experts).
Combining all these data resulted in a narrative (sent to several key
representatives of the firm for approval and summarized in the remainder of
this section), which describes the main mechanisms and factors that affected
the evolution of this specific firm.
The firm involves six business units that are closely monitored and
controlled by the executive board of the firm (including two executives). The
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company achieved substantial growth until 2007 by pursuing an exploitation
strategy for an extended period of time. In recent years, environmental
dynamics have been growing (reinforced by the global economic downturn).
After taking notice of this environmental change, top management adjusted
the firm’s strategy toward innovation and product development, and thus
started investing substantially in exploration activities. At the same time,
however, sales were decreasing and combined with the restructuring costs,
significantly negative (quarterly) operating results were obtained in early
2008. The subsequent pressure for short-term performance led to
abandoning the new strategy by the end of 2008. In the same period, the
value of the firm on the stock exchange continued to decline rapidly until it
reached the lowest value ever. In the midst of this turbulence, in the
beginning of 2009, the Board of Directors appointed a new CFO to enforce
and facilitate a strategy with an enhanced exploitation focus (i.e., the firm got
stuck in the success trap). The new strategic direction as of 2009 was
announced in an official press release: “Under the current economic
circumstances, [we have] decided not to pursue the growth strategy as set
earlier. The company's management will concentrate on recovery of the
financial position.”

3.5

History replicating and diverging
simulations

Using the collected data, the history-replicating SD model was simulated. By
fitting the simulated OR and PNE variables to the actual values, the
constants (e.g., adjustment times and factors) were estimated. A few
constants were set based on the observed characteristics of the firm. The
simulated values for OR and PNE can thus be compared to the real ones (as
sufficient fit would allow for further inspection of the development of other
variables, such as the external pressure to exploit). Figures 3.4 and 3.5
provide the history-replicating simulation results. We obtained an R2 of .7013
for OR and an R2 of .7035 for PNE; both values imply good fit.
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Summary statistics: Historical fit - real and simulated Operating Result:
n = 16; R2 = .701; Mean absolute percent error = -.074; Root mean square error =
22.375; Theil’s inequality statistics: Bias: .047 - Unequal variation: .058 Unequal co-variation: .90
Figure 3.4: The real versus simulated operating result.

Another indication of model fit (by observing the source of error) is
Theil’s Inequality (TI) statistic, which decomposes the error by dividing the
mean square error into the unequal means (bias), unequal variances, and
imperfect correlation (Sterman, 2000). This statistic helps in localizing the
source of error (e.g., poor model fit versus random noise in the data). The TI
statistic for the OR variable indicates that the error here is unsystematic. The
history-replicating PNE variable also contains more unequal co-variation
than unequal variation (bias) but the difference is smaller. Overall, the
numbers (and Figure 3.5) illustrate that the variable has about the same
mean and trend, but differs from the original data point by point. As such,
the small difference between the actual and simulated PNE variable will have
little influence on the process under investigation.
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0.054; Theil’s inequality statistics: Bias: .301 - Unequal variation: .303 Unequal co-variation: .396
Figure 3.5: The real versus simulated need to explore.

To further validate the model settings, and more specifically test for
robustness, the model was subjected to sensitivity analysis to investigate
whether output changes substantially when the assumptions are varied over
a plausible range of uncertainty (Sterman, 2000). More specifically, the
perception variables, inertia variable, and certain variables related to
exploration returns were analyzed. The results of the sensitivity analyzes
indicate that the model is robust as the overall results did not change. This
further suggests that the model settings are correct.
In order to develop a greater understanding of the process resulting in
the success trap, history-divergent simulations were conducted. The main
goal here is to examine the pathways resulting in the success trap further
and to identify possible contingencies or boundary conditions. Historydivergent simulations are targeted at Environmental competiveness and
dynamics (ECD) as a key element in this modeling effort. In order to
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simultaneously generate a clear image of the consequences of a positive or
negative change, the ECD variable was (two times) adjusted by 20 per cent.
The first run represents an increased ECD level (thus increasing the
exploration need). This will be referred to as the ‘unstable-scenario’. The
second simulation simulates a decreased ECD level (thus increasing the
importance of exploitation). This will be referred to as the ‘stable-scenario’.
Figure 3.6 illustrates the behavior of the three different scenarios. Figure 3.7
summarizes all findings, which will be discussed and illustrated with
empirical evidence in the next section.
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Figure 3.6: ECD behavior for the different scenarios.

3.6

A case narrative of the suppression process

The history-friendly simulations now serve to uncover how the success trap
unfolds. The results are used in this section to identify the generative
mechanisms and temporal patterns in this case (cf. Van de Ven and Poole,
2005). Our study implies that five major time periods (A, B, C, D, and E) can
be distinguished in how the suppression process toward the success trap
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evolves (see Figure 3.7). This section provides the case narrative structured in
these five periods. Firstly, the replicating case is described and then the
differences with the history-divergent cases will be explored.

3.6.1

Replicating case narrative

Initially, in period A, a good alignment exists between the firm’s
investments in exploitation and its environment, resulting in good financial
returns. In this setting, the ‘Stick to exploitation’ feedback loop is dominant
(see Figure 3.1). Hence, hardly any attempts to explore are undertaken; the
relative investment in exploitation remains 100 per cent (see Figure 3.7). In
the 1996 annual report, the executive board describes the cornerstone of its
strategy: “During the year under review the operating companies made
continuous efforts to improve efficiency and control costs. In addition,
considerable attention was devoted to the marketing of the product range.”
During this period of increasing performance, the perceived pressure to
exploit is decreasing (see Figure 3.7).
In period B, as a result of the changing environmental situation, the
exclusive focus on exploitation becomes increasingly suboptimal while the
perceived exploration need slowly increases due to myopic forces. The
following excerpt from the annual report of 1998 illustrates the sustained
focus on exploitation: “The first matter of importance concerning the
expansion of our business is a healthy autonomous growth and cost control.
This will increase the cost-effectiveness of our current activities.” That
strategy remains unchanged in 1999. Because the financial performance
continues to grow, the external pressure to exploit remains relatively low. For
that reason, the Board of Directors allows some level of exploration
investment.
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Figure 3.7: Sequences of events in history-replicating and history-divergent
simulations for operating results (OR), external pressure to exploit (EP) and
resources invested in exploration (RIE).
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However, during the time it takes for top management to become aware
of the need to explore (this slow increase was depicted in Figure 3.5), the
financial performance of the firm starts to decline in period C. This
increases the exploitation pressure from the owners, which redirects the
business toward a short-term orientation. Nevertheless, an enhanced
investment in exploitation generally does not come without (some) shortterm results (cf. Burgelman et al., 2004). The declining trend in financial
performance, therefore, tends to come to a halt as a result of the renewed
exploitation focus. The Board of Directors states in 2002: “[…] as a result of
restructuring measures, cost savings and new acquisitions, the outlook for
the future is positive.”
Subsequently, period D is characterized by both a substantial awareness
of the need to explore and a decreasing pressure to exploit; after all, financial
performance is recovering. As such, in 2006 the firm “wants to be a global
group of innovative companies working in the field of technical textiles and
enjoying leadership positions in selected niche markets. The company
endeavors […] entrepreneurship […] in order to create value and solutions for
customers.” Moreover, as one of the executives observes during a meeting in
which the status of several innovation projects was discussed (early 2008):
“We say product innovation is important, so we better do something with it.
[…] We can and want to facilitate innovation initiatives with money, FTEs
and commitment.” Since these exploration efforts require new capabilities,
early trials are likely to have unsatisfactory results (cf. Winter, 2000). This is
also the case for this firm, as one of the business unit managers observes
mid 2008: “Compared with [our] meeting in January [2008], little progress
has been made given the fact that support (money) has been offered by the
board. Do we recognize this? Is it organization? People? Priorities?”
However, as the operating result turns negative, the commitment to
exploration activities drops and the pressure to (exclusively) exploit grows.
In period E, management is aware of the need to explore but due to
strong pressures from shareholders to improve the operating result, the
motivation and incentive to invest in exploration breaks down. The firm is
now entirely locked into the success trap, and responds to the changing
environment with more exploitation efforts (the ‘External pressure’ loop is
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now dominant). The Board of Directors observes in the beginning of 2009:
“Under the current economic circumstances, [we have] decided not to
pursue the growth strategy as set earlier. The company's management will
concentrate on recovery of the financial position.” After some time this
situation is likely to result in a radical turnaround or even bankruptcy. In the
summer of 2009, the Board of Directors appoints a new CEO with a track
record in financial control and turnaround management. During 2010, the
new CEO engages in a major turnaround by, amongst others, selling several
business units. In the beginning of 2011, a private-equity firm takes control
of the business and, together with the CEO, starts preparing the process of
making an exit from the stock exchange.

3.6.2

History-divergent observations

Period A in both history-divergent simulations is not significantly different
from the case narrative. The environmental context is adequately aligned
with the exploitation-exploration balance, management does not perceive a
need to explore, and the external pressure from shareholders is decreasing.
The stable scenario is characterized by a slower and smaller
environmental turnaround. The results illustrate a stronger financial growth
in the beginning of this episode, resulting in lower levels of external
pressure to exploit (see Figure 3.7). More specifically, the speed of
environmental change sufficiently decreases for top management to be able
to adjust to the new environmental imperative by making exploration
investments. As a result, this sequence of events results in a decreased
pressure to exploit and causes the highest level of resources in exploration of
all scenarios (see Figure 3.7). The self-reinforcing ‘Attempt to explore’ loop
thus becomes dominant (explaining the shape of the upper graph in Figure
3.7).
The unstable scenario is characterized by a faster and bigger
environmental change, causing the initial performance growth to rapidly
turn into decay. As such, the pressure to exploit increases and the firm gets
trapped much faster (period C). Throughout the simulation, the firm in the
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unstable scenario shows no sign of recovery, as management is severely
limited in its ability to make adaptive investments in exploration.

3.7

Discussion

Previous work focusing on the inability of firms to adapt to environmental
fluctuations concluded that excessive exploitation may trap firms in an
endless cycle of incremental improvement – the success trap (Levinthal and
March, 1993). The key argument is that myopia-related problems prevents
top management from perceiving changes in the external environment and
causes their firms to remain focused on short-term, exploitative
opportunities (e.g., D’Aunno and Sutton, 1992; Levinthal and March, 1993).
In this respect, Levinthal and March’s (1993) seminal work was instrumental
in identifying different forms of managerial myopia that may cause the
success trap. Nevertheless, top management often seems to be aware of
shifting external contexts (cf. Helfat et al., 2007). In these cases myopiarelated factors mainly result in delayed exploration investments and not in
the suppression as such. Although an important consequence of the success
trap is known to be organizational decline (Mone et al., 1998; Staw et al.,
1981), its underlying processes have remained largely unstudied. The main
contribution of this chapter is a process theory of how firms can get trapped
in the success trap, coined the ‘suppression process’. While conclusions
drawn from a single case study require some caution, the theory of the
suppression process presented in this chapter provides important insights
into how the success trap unfolds. Our findings suggest the process evolves
in the following five major phases.
(A)
At first, the firm’s investments in exploitation and the
environmental conditions are aligned rather well, resulting in good
financial performance. This state of affairs causes management to
stick to their successful exploitative strategy and provides the
foundation for the eventual success trap (Tushman and O’Reilly,
1996).
(B)
As environmental change occurs, the exclusive exploitation focus
grows increasingly suboptimal. Managerial awareness rises only
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slowly, due to inertial and myopic forces (Hannan and Freeman,
1984; Levinthal and March, 1993).
(C)
Managerial failure to amplify explorative investments causes a
decline in performance and, subsequently, triggers a growing
external pressure to exploit (originating from the shareholders).
However, an enhanced focus on exploitation, during the initial
phase of an environmental change, often pays off (cf. Burgelman et
al., 2004).
(D)
Subsequently, top management’s increasing awareness of the
exploration need gets combined with a decreasing pressure to
exploit. As such, the situation arises in which management is able
to invest in exploration. However, the new direction toward
exploration activities needs to cross the boundaries of existing
organizational units that need to adopt and implement the new
strategy, which may take too long during this phase (Burgelman et
al., 2004; Lavie et al., 2010). In turn, this is likely to again increase
the pressure to exploit.
(E)
From here on, the board’s pressure to exploit is so substantial that
exploration investments are completely abandoned. Top managers
respond to further environmental changes with more exploitation
efforts. The firm is now entirely caught in the success trap.
Most previous studies assume the firm is one homogeneous entity (e.g.,
Alexiev et al., 2010; Jansen et al., 2006; Uotila et al., 2009) and as such
often blame top managers’ incapability to orchestrate organizational change
(Sheppard and Chowdhury, 2005; Tripsas and Gavetti, 2000). The
suppression process replicates the behavior predicted by, and ascribed to, the
success trap as far as phase C (Levinthal and March, 1993). Moreover,
organizational decline – according to the rigidity perspective (Staw et al.,
1981) – can arguably be credited to the ‘incapability’ of top management up
to phase C (Cameron et al., 1987; Mone et al., 1998). Nevertheless, we
observe that top management becomes increasingly aware of the need to
explore as a condition for organizational adaptation, which is in line with the
(contrasting) invention perspective (Miles and Cameron, 1982; Mone et al.,
1998). However, top management is subsequently restrained by the
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shareholders demanding short-term results. In this respect, our research
illustrates the importance of both considering the impact of micro-level
factors, and considering the evolution of factors over time. In particular, the
evolution of intra-organizational conflict potential between board members
(shareholders) and executives is likely to contribute to the success trap. This
approach also reflects March’s (1991) original idea that the main driver (and
inhibitor) of learning is within-firm variety.
The model in this study primarily extends the literature arising from
March’s (1991) exploitation-exploration framework, but the process theory
presented here may also serve to understand a range of observations made in
a wider body of studies. Firstly, the organizational decline literature
developed two competing hypotheses. The rigidity perspective argues that
managers, if faced with external threats, will direct their firms toward
exploitative initiatives (e.g., Latham and Braun, 2009; Staw et al., 1981). On
the other hand, the invention perspective states that managers, if faced with
environmental turmoil, engage in explorative initiatives in an attempt to
improve firm performance (Kahneman and Tversky, 1979; Miles and
Cameron, 1982). Our findings illustrate that the two perspectives may be
temporally, rather than organizationally, differentiated. Secondly, the
variation-selection-retention
perspective
implies
that
firms
are
fundamentally inert and that little can be done to adjust to changes in the
environmental context. Accordingly, incumbent firms will be replaced with
new firms better fitted to respond to these imperatives (e.g., Grandori and
Prencipe, 2008; Hannan and Freeman, 1984). The model developed here
suggests that the inertia assumption can be effectively loosened to make
models of variation, selection and retention in populations of firms more
realistic. Lastly, the literature on modularity describes the tradeoff between
an integral architecture and a modular architecture and notes the
(managerial) difficulty of switching to new architectures (Brusoni and
Prencipe, 2001; Sanchez and Mahoney, 1996). Similar dynamics as modeled
in this chapter may be instrumental in explaining how these difficulties
come about.
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Managerial implications

Our findings also have important managerial implications for enterprises
that historically tend to favor incremental improvements over exploring new
horizons (Helfat et al., 2007; Teece et al., 1997). Firstly, in view of the selfreinforcing dynamics underlying the suppression process, an escape seems
rather problematic and it is thus paramount to try to avoid the process
altogether. One way to do this is by frequently analyzing benchmark firms’
exploitation-exploration balances as well as regularly collecting information
about changing customer needs, emerging technologies, and other changes
in the market and competitive environment.
Once a firm gets caught in the suppression process, our model dictates
that the only way out is to deactivate the external pressure loop, for instance,
by making an exit from the stock exchange – as the firm described in this
chapter finally did. Such a fundamental step structurally changes the
system’s dynamics which, if the new owners have a long-term vision of the
firm’s strategy, will allow for adaptive investments in exploration. Our study
therefore suggests major interventions (e.g., turning a publicly held firm
into a privately held one) are required to escape once the firm has become
locked into the last phases of the suppression process (Helfat et al., 2007;
Levinthal and March, 1993; Tushman et al., 2004).
Furthermore, this study implies that aligning the executive and board
levels in terms of a shared long-term vision and strategy regarding the
exploration-exploitation balance serves to prevent the suppression process
from setting in (cf. Rosenblatt et al., 1993). This effectively counters the
popular idea that boards need to build greater independence from
management (cf. Hillman and Dalziel, 2003). As such, board members need
to develop a pivotal position between shareholders and top management, to
critically monitor and assess managerial performance as well as engage in an
ongoing dialogue on the long-term mission, vision, and strategy of the firm.
Rather than merely acting as gatekeepers of the capital markets, board
members need to engage in developing a long-term perspective on
shareholder value to prevent the suppression process from unfolding.
Therefore, at least once a year top managers and board members should
invest time in developing and updating a common understanding of the
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exploitation-exploration balance appropriate for the firm. Techniques like
appreciative inquiry or idealized design can be used to facilitate this dialogue
between executives and board members (e.g., Ackoff et al., 2006).

3.7.2

Limitations and future research

The process theory developed in this chapter was grounded in data on a large
manufacturing-oriented firm and also draws on data reflecting the recent
global economic downturn. This may raise questions regarding the
generalizability of our findings. We argued that any publicly owned firm
with highly constrained resources and a history in exploitation can get
trapped in the suppression process, due to the strong need to divide
resources between exploitation and exploration, the separation of control and
ownership, and the (prevailing) short-term orientation of the firm’s
shareholders. Our findings, therefore, directly apply to firms with these
characteristics, particularly when exposed to environmental disruption. For
instance, a fundamentally different behavioral pattern at the board level (e.g.,
poor performance motivating investments in exploration) would imply
different sequences of events.
Our model incorporates the recent economic crisis as an important
source of environmental change. However, other environmental (e.g.,
industry-specific) developments may trigger the same process. (In view of
the size of the specific ‘shock’ in our model, the recent economic crisis very
likely reinforced the suppression process for the firm in our model.)
This study assumes an ‘ideal balance’ between exploitation and
exploration, given a particular environmental situation (cf. Jansen et al.,
2006; Uotila et al., 2009). However, the exact exploitation-exploration ratio
required for optimal financial performance is hard to specify empirically (cf.
Levinthal and March, 1993). Moreover, other aspects than competitiveness
and dynamism may also influence the ideal balance between exploitation
and exploration, for example, the level of knowledge erosion (Levinthal and
Posen, 2012) or the level of munificence in the environment (Dess and
Beard, 1984). Nevertheless, including more environmental aspects would
vastly increase model complexity and undermine the interpretability of
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simulation results. Developing a more detailed model thus constitutes a
challenge for future research.

3.8

Conclusion

Many firms get trapped in the suppression of exploration activities, even
when it is evident that explorative investments are required. In this chapter
we developed a theory of the suppression process in publicly held firms that
have historically emphasized exploitation and are highly constrained in their
resources. This process theory describes and explains how the interplay
between top managers, board members and exploitation-exploration
activities can trap the firm in the suppression of exploration. As such, this
theory extends previous work that merely attributed the success trap to
managerial incompetence or myopia.

Chapter 4
Counteracting the suppression process: A
simulation model
Top management teams frequently overemphasize exploitation efforts, even in the
face of the strong need to step up exploration activities. This so-called ‘success trap’
constitutes a serious threat to the long-term viability of a firm. The literature has
often attributed the suppression of exploration activities to managerial myopia.
The study in the previous chapter, however, suggests the success trap arises from
the suppression process, involving the interplay between the executive team
(limited by myopic forces), the Board of Directors (acting as gatekeepers of the
capital market), and the outcomes of exploitation-exploration investments. Here,
we extend this line of inquiry by identifying interventions required to counteract
the suppression process. As such, this chapter contributes to the exploitationexploration literature by identifying mechanisms, which can serve to develop
actual interventions, at the managerial level, that can potentially counteract the
suppression process.
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Introduction

To survive today’s Schumpeterian environments, firms must be able to deal
with increasingly complex products and services, combined with
progressively shorter product life cycles. Success or failure, therefore, largely
depends on the innovative capabilities of firms combined with their talent
for generating healthy returns on investments made (March, 1991). That is,
firm performance is largely dependent on the ability to adapt to, as well as
exploit, changes in the business environment (Gulati and Puranam, 2009;
Helfat et al., 2007; Teece et al., 1997).
As such, firms capable of the simultaneous pursuit of exploitation and
exploration are able to adjust faster to environmental fluctuations and,
therefore, tend to survive longer in the market place. For instance, after
having struggled for survival during the beginning of the 1990s, IBM’s
management successfully launched its ‘Emerging Business Areas’ program
around 2000 which led to a remarkable comeback (O’Reilly et al., 2009).
Nevertheless, many top management teams (e.g., of Rubbermaid, Caterpillar
and Polaroid) at some point failed to direct their firms toward an
exploitation-exploration ratio aligned with the environmental conditions and,
therefore, underperformed on the long run (Helfat et al., 2007; Tripsas and
Gavetti, 2000; Walrave et al., 2011).
This failure is often attributed to managerial incompetence or myopia
(Levinthal and March, 1993; Tripsas and Gavetti, 2000). More specifically,
myopic forces tend to prevent the executive team from perceiving
environmental changes and, as such, they refrain from making adaptive
explorative investments (Hannan and Freeman, 1984; Levinthal and March,
1993). Moreover, a focus on exploitation tends to reinforce itself (Gupta et
al., 2006; March, 1991). As the firm develops greater skill in, and success
with, exploitation, it tends to engage in that activity more and more, thereby
further delaying exploration. This vicious loop is commonly referred to as
the success trap (Levinthal and March, 1993; March, 1991). The success trap
can considerably limit a firm’s ability to adapt to changing environmental
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contexts and, therefore, undermine its long-term potential to survive in the
marketplace (Walrave et al., 2011).
Walrave and colleagues (2011) formulated a process theory underlying
the success trap, which they coined the ‘suppression process’; this study is
described in Chapter 3. Accordingly, managerial myopia alone does not
sufficiently explain how the success trap operates. In this respect, executives
are likely to become increasingly aware of shifting external contexts and the
need for explorative investments arising from these external imperatives (cf.
Helfat et al., 2007). As such, myopic forces mainly delay exploration, but do
not necessary fully suppress them. Nevertheless, although strategists
sometimes adequately recognize the exploration need, in many cases they
are still not able to bring about the required explorative investments (e.g.,
Polaroid and Toys “R” Us) (Tripsas and Gavetti, 2000; Wiersema, 2002). As
such, the cause of the success trap appears more intricate, also involving
more actors. In this respect, the suppression theory (developed in Chapter 3)
describes and explains how the interplay between top managers, board
members, and exploitation-exploration activities can trap the firm in the
success trap.
Although it is argued that early and sustained explorative investments
are likely to prevent the success trap from happening, the literature does not
provide any answers or clues with regard to how to counteract the
suppression process once initiated. Previous studies merely illustrated that
drastic turnarounds were required to escape this self-reinforcing process
(e.g., major reorganizations and/or stock-market exits) (Helfat et al., 2007;
Tushman et al., 2004; Walrave et al., 2011). This makes it imperative to
understand the interventions (i.e., the mechanisms) required to restore the
alignment between exploitation-exploration activities and the firms’
environment (before there is need for major reorganizations).
The study in this chapter makes use of a simulation model that is
grounded in a case study. Simulation modeling, and more specifically
system dynamics simulation modeling, is an important research method for
investigating intertwining processes that unfold over time and are non-linear
in nature (e.g., the suppression process) (Davis et al., 2007; Romme et al.,
2010). Here, we extend the system dynamics model as developed by Walrave
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et al. (2011). This approach serves to further investigate the suppression
process by means of experimentation, focusing on remedies that are
instrumental in breaking-up the suppression process. The main contribution
to the literature and managerial practice is the codification of interventions
that can facilitate neutralization of the suppression process. We find initial
evidence that it is possible to avoid the success trap, but that it requires
rather specific intervention strategies (incl. timing). For instance, we uncover
that interventions can actually be initiated too early, with the consequence
that the firm (still) becomes trapped in the success trap.
The next section presents the theoretical background. Then, the
simulation model is briefly outlined and key features of the model are
described. Subsequently, the simulation experiments (involving three
specific mechanisms tested) are delineated and results are discussed to
create a better understanding of ways to counteract the suppression process.
Finally, the theoretical and practical implications are presented, combined
with opportunities for future work.

4.2

Theoretical background

Mortality studies have shown that the majority of firms do not survive very
long, with an expected life span between 5.8 to 14.6 years (Foster and
Kaplan, 2001; Stubbart and Knight, 2006). This raises the question whether
organizations are able to adapt to changing environmental contexts. And, if
the organization was formerly able to do so, can it keep on adjusting to align
with the dynamic environmental context over and over again? Research on
this question has traditionally been performed in two main directions (cf.
Barnett and Carroll, 1995). The first perspective states that firms cannot
initiate change quickly or easily, and even when they do, organizational
failure is the most likely outcome (e.g., Hannan and Freeman, 1984; Nelson
and Winter, 1982). This perspective draws on the evolutionary process of
variation-selection-retention, in which environmental change triggers the
replacement of inertial companies by new ones, better aligned to the
changed context (Barnett and Carroll, 1995).
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The second point of view assumes firms to be capable of adaptation and
change following environmental stimuli. In this respect, organizational
changes occur mainly through these adaptive responses (Barnett and Carroll,
1995). Ideas concerning punctuated equilibrium (e.g., Burgelman, 2002),
ambidexterity (e.g., Benner and Tushman, 2003), and dynamic capability
(e.g., Teece et al., 1997) are inherently rooted in the idea that successful
change is possible.
Research on organizational design implicitly assumes, but also provides
evidence, that profound organizational change is achievable (cf. Grandori
and Prencipe, 2008). As outlined in the introduction, some firms do survive
and prosper over extended periods of time, providing proof for the potential
to develop such capability. Yet, as noted by O’Reilly and Tushman (2008),
for every well-known success there is also a well-known failure. In this
respect, both perspectives can be grounded in empirical data. The ‘variationselection-retention’ versus ‘adaptation’ discussion has consequently evolved
in an attempt to understand how some organizations are able to sustain their
competitive advantage, while others are not (O’Reilly and Tushman, 2008).
This study contributes to this emerging line of research that incorporates,
among others, the implications of (in)correctly (re)balancing exploitation and
exploration activities.

4.2.1

Exploitation-exploration and managerial failure

Exploitation and exploration are defined as all activities that result in
organizational learning. The former, exploitation, involves a smaller amount
of learning compared to exploration (Gupta et al., 2006; March, 1991).
Exploitation draws on learning processes that aim to incrementally improve
the firm’s existing knowledge base (e.g., product enhancements), that is “the
use and development of things already known” (Levinthal and March, 1993,
p.105). Exploitation captures things like “refine, choice, production,
efficiency, selection, implementation, and execution”, in organizational
learning (March, 1991, p.71). On the other hand, exploration serves to gather
and develop knowledge that is different from the current knowledge base
(Lavie et al., 2010). In this respect, exploration involves “a pursuit of new
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knowledge” (Levinthal and March, 1993, p.105). As such, exploration is
about more radical steps in knowledge generation (e.g., radical new product
development) (Burgelman et al., 2004). Exploration is characterized by
“search, variation, risk taking, experimentation, play, flexibility, discovery,
and innovation” (March, 1991, p.71).
Following these descriptions of exploitation and exploration, the
distinction between the two concepts can be considered more a matter of
degree than of kind (cf. Lavie et al., 2010). We, therefore, assume
exploitation and exploration are two ends of one continuum, rather than two
different orthogonal aspects. This implies that exploitation and exploration
activities compete for the same limited resources of the firm. In this respect,
firms have to create a strategic balance between the two ends with the
resources currently available. As a consequence, an increase in exploitation
activities decreases the amount of resources available for exploration efforts,
and vice versa (Gupta et al., 2006; Lavie et al., 2010; March, 1991; Walrave et
al., 2011).
The tension originating from the simultaneous pursuit of exploitation
and exploration is usually resolved at the next organizational level down
(Raisch et al., 2009; Raisch and Birkinshaw, 2008). For instance, a firm can
consist of different business units with different roles; and a business unit
can contain different teams with different foci (Adler et al., 1999; Benner
and Tushman, 2003). Nevertheless, at the top of those systems – the
strategic level – top management has to make investment decisions
concerning the exploitation-exploration balance in view of the environmental
dynamics (Adler et al., 1999; Fang et al., 2010; Hambrick and Mason, 1984).
That is, the executive team needs to create a particular exploitationexploration ratio with the aim to create, extend, and modify the available
resources in alignment with the market and competitive environment
(Helfat et al., 2007; Walrave et al., 2011). The executives’ ability to sense
environmental changes and translate these into a balanced exploitationexploration portfolio is, therefore, key to sustained organizational
performance (Gupta et al., 2006; Smith and Tushman, 2005; Tushman and
O’Reilly, 1996).
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The fact that many firms fail to develop an exploitation-exploration ratio
that is profitable in the long run, and consequently disappear from the
market, can thus to a large degree be attributed to managerial failure. In this
respect, Levinthal and March (1993) argued that managerial myopia prevents
strategists from recognizing environmental fluctuations and, as such, they
remain focused on exploitative activities. Moreover, a mere focus on
exploitation is likely to reinforce itself, something that is referred to as the
‘success trap’ (Levinthal and March, 1993). That is, past exploitation
initiatives in a given area make future exploitation investments in that same
domain even more efficient (Gupta et al., 2006; Levinthal and March, 1993;
March, 1991). As such, the short-term virtue of exploitative refinement
motivates management to (further) suppress investments in exploration.

4.2.2

The suppression process underlying the success
trap

Yet, it is unlikely that changes in the environmental context are so swift that
the executive team is always completely unaware of them (cf. Helfat et al.,
2007). Therefore, managerial myopia is likely to result in delayed exploration
investments, but not in the full suppression of exploration per se (Walrave et
al., 2011). In this respect, managers may become increasingly aware of
changes in the external context – and the need for explorative investments –
but still tend to have a limited capability to make their firms explore (cf.
Helfat et al., 2007). As such, managerial myopia appears to have limited
explanatory power for the (often) observed consequences of the success trap.
Walrave et al. (2011) therefore investigated this specific situation and
developed a process theory underlying the success trap. This process theory
implies the success trap, besides being initiated by managerial myopia, also
arises from the interaction with the external pressure to exploit from the
Board of Directors and the outcomes of exploitative and explorative
investments.
With respect to the above, the Board of Directors constitutes the second
most powerful entity affecting firm strategy and is able to influence
exploitation-exploration investment levels (e.g., Chaganti and Damanpour,
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1991; Hendry and Kiel, 2004; Westphal and Fredrickson, 2001). Moreover,
boards tend to become especially involved in strategy formulation when
organizational performance is weak (e.g., Judge and Zeithaml, 1992;
McNulty and Pettigrew, 1999; Siciliano, 2005; Wiersema, 2002). Although
board participation in strategy development has been positively linked to
firm performance (e.g., Hendry and Kiel, 2004), it has also been associated
with weak firm performance (e.g., Boyd, 1990; Tang et al., 2011).
Nevertheless, board complacency and inertia can also severely limit
organizational adaptability (e.g., Walrave et al., 2011). This is especially true
when the board is exposed and susceptible to pressures from outside
stakeholders, which often demand more exploitative investments during dire
times (Tushman et al., 2004; Wiersema, 2002). For instance, Wiersema
(2002) describes how the newly assigned CEO of Toys “R” Us was under
considerable pressure from the Board of Directors to quickly restore firm
financial performance – making significant investments in explorative ends
almost impossible. The suppression process theory is built around this latter
situation. More specifically, when the financial performance is adequate, top
management has the discretion to exploit and explore. However, when the
financial performance is inadequate, the Board of Directors directs the
strategy toward one focused on exploitation, in an attempt to protect
shareholder wealth.
The suppression process, which results in the success trap, evolves in
five major periods (demarcated by t = A, B, C, D, and E) (cf. Walrave et al.,
2011). (A) Initially, the firm’s focus on exploitation is aligned with the
environmental situation and results in good financial performance. This
causes management to stick with the successful exploitation strategy and, as
such, provides the foundation for the success trap (Tushman and O’Reilly,
1996). (B) Environmental change (inevitably) occurs and the focus on
exploitation grows increasingly suboptimal. Managerial awareness of the
situation grows only slowly, due to myopic forces (Hannan and Freeman,
1984; Levinthal and March, 1993). (C) Financial performance declines,
triggering the board’s external pressure to exploit. However, in some
instances, enhanced exploitation investments generate short-term
improvements in financial results (cf. Burgelman et al., 2004). (D) The
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executive team becomes increasingly aware of the need to explore, combined
with a decreasing external pressure to exploit (due to increased financial
performance). This situation allows for exploration investments to be made.
However, implementation issues and long lead times tend to result in
strongly delayed returns on exploration investments (Burgelman et al.,
2004; Lavie et al., 2010). This, once more, increases the external pressure to
exploit. (E) Finally, the board’s pressure to exploit is so substantial that
explorative investments are completely abandoned. As such, the executive
team is forced to respond to environmental changes with even more
exploitative investments. The firm is now completely caught in the success
trap.
Despite the self-reinforcing nature of the suppression process that can
result in organizational failure, not much is known about how to counteract
this process once initiated. The current body of knowledge suggests that,
firstly, sufficient explorative investments (as of phase A) would prevent the
process from unfolding, and secondly, from phase E onwards drastic
turnarounds are required to escape the suppression process and avoid
bankruptcy (e.g., stock-market exits) (e.g., Helfat et al., 2007; Tushman et al.,
2004; Walrave et al., 2011; Wiersema, 2002). As such, this study investigates
the interventions at the top level that are likely to effectively counter the
suppression process, by restoring the required balance between exploitation
and exploration activities and the firm’s environment.

4.3

Method

Investigating different ways to counteract the suppression process does not
lend itself readily to experimental analysis in actual organizational settings.
Moreover, human organizations can be considered as dynamic feedback
systems, consisting of feedback laws that generate extremely complex
behavior (Stacey, 1993). As such, traditional variance studies are not suitable
for answering how questions (Van de Ven, 2007). A simulated environment,
therefore, provides the researcher with an effective means to systematically
vary the theoretically relevant variables, after which the impact on
organizational performance can be assessed. Hence, a simulation approach
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like System Dynamics (SD) modeling provides an excellent vehicle for
systematic investigation of the conditions that facilitate neutralization of the
suppression process (Sterman, 2000).
In general, SD models are particularly useful when addressing a
fundamental tension between competing metrics and intertwined processes
(e.g., management–board interactions). Moreover, SD modeling is
instrumental in investigating multiple interacting processes, feedback loops,
time delays, and other non-linear effects (e.g., Davis et al., 2007; Oliva and
Sterman, 2001; Repenning, 2001; Romme, 2004). For instance, managerial
decision making concerning the exploitation-exploration balance consists of
feedback loops, simply because the consequences of a certain choice always
feeds back to affect the next one (Stacey, 1993). In this respect, SD has been
successfully utilized in attempts to create an understanding of corporate
strategy issues (Risch et al., 1995; Sterman, 2000; Walrave et al., 2011).
The SD simulation model developed by Walrave et al. (2011) is adopted
here (i.e., the history-replicating model that was developed to depict the
suppression process) – see also Chapter 3. Adopting this model, and its
empirical setting, allows for experimentation with the relevant variables by
means of so-called if-then simulation experiments. More specifically, the
history-replicating simulation results, used to uncover the suppression
process, can be compared to simulation outcomes that are subject to certain
interventions (i.e., a decreased influence of managerial myopia and/or an
increased allowance to explore). In this respect, the existing model serves as
the starting point to determine what kind of interventions would prevent the
suppression process from (fully) unfolding.
A formal model requires making assumptions. In this respect, in line
with the work by Walrave et al. (2011), we assume that the modeled firm
possesses technical fitness, but not necessarily evolutionary fitness (cf.
Helfat et al., 2007). Technical fitness involves the firm’s capability to develop
products and/or services it believes are needed in the market of its choice.
On the other hand, evolutionary fitness relates that offering to a specific
environment and refers to ‘how well a dynamic [managerial] capability
enables an organization to make a living by creating, extending, or
modifying its resource base’ (Helfat et al., 2007, p.7). In this respect,
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evolutionary fitness is a function of a firm’s technical fitness combined with
the (changing) market situation and, as such, determines firm success
(Helfat et al., 2007). This assumption allows us to focus mainly at top level
dynamics. It also implies that the degree of alignment between the
exploitation-exploration balance and the external environment determines
the financial performance of the firm in our model.

4.3.1

Model description

The SD model is briefly outlined in this section. We refer to Chapter 3 for a
complete description of the model. The detailed model documentation –
including mathematical functions and robustness tests – can be found in
Appendix II.
Figure 3.1 in Chapter 3 provides a stylized overview of the model. The
model includes the main feedback loops with respect to managerial decisionmaking regarding the exploitation-exploration balance. More specifically, the
Stick to exploitation loop captures the effect of managerial myopia. It creates a
situation in which the executive team perceives environmental changes, and
thus the need to explore, with a delay. Investments in exploitation within a
stable environment generate a positive operating result, and hence, decrease
the perceived need to explore. Therefore, rather than tempering the
emphasis on exploitative investments, this loop tends to imply an ever
strengthening emphasis on exploitation, making it self-reinforcing in nature.
However, changes in the external context may result in a misalignment
between the environmental context and current exploitation-exploration
balance. As such, substantial change in the environmental context will
trigger the managerial awareness of the need to explore, and thus tends to
counteract (albeit delayed) the self-reinforcing nature of the ‘Stick to
exploitation’ loop.
Secondly, the balancing External pressure loop represents the influence
that the Board of Directors has on the strategic decision making process.
This influence constitutes the potentially limiting external pressure to
exploit. This loop determines to what extent the perceived need to explore
results in actual exploration investments, given the perceived trend in the
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operating results. That is, a key assumption is that the board – as
representative of the shareholders – is characterized by inertia and
complacency and therefore mainly driven by financial returns. A positive
trend in financial performance creates discretional space for the executive
team to both exploit and explore (i.e., the board is not expected to intervene).
A negative trend increases the pressure to exploit in an attempt to (quickly)
restore financial performance and shareholder value.
The third and last process, the Attempt to explore loop, captures the
effect of resource investments in exploration and is also self-reinforcing in
nature. After a certain delay, exploration investments aligned with the
environment start paying off and thus increase firm performance. This
reduces the investment limitations imposed by the board, consequently
allowing for further investments in exploration. In essence, once the attemptto-explore process becomes the dominant loop, the firm in our model has
successfully counteracted the suppression process.
Although the existing formal model allows for assessing intervention
outcomes in terms of operating results, it is not possible to calculate the total
costs of such engagements. In this respect, a specific intervention could be
successful in terms of counteracting the suppression process, but also highly
unrealistic due to its costs. As such, in order to consider the financial
viability of the anticipated interventions, the opportunity costs need to be
considered. The opportunity costs capture the costs associated with the
choice of reducing exploitation investments as a result of dedicating more
resources to exploration initiatives (and vice versa). More specifically, they
constitute the difference between what is (in terms of financial performance
after a specific, history-divergent, intervention), compared to what could
have been had the development of the exploitation-exploration balance
remained ‘untouched’ (i.e., the results of the history-friendly model). In this
respect, we assume the fixed costs of conducting an intervention aimed at
adjustment of the exploitation-exploration balance are insignificant
compared to the opportunity costs that a firm may incur. As such, the formal
model was extended with the ‘Opportunity Costs’ (OC) variable – please see
Appendix II.5 for the mathematical details.
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Case firm and context

The firm central in the history-replicating simulation is a large multibusiness firm, with head office in the Netherlands, which manufactures and
sells a diverse range of textile related products (cf. Walrave et al., 2011). The
firm thrived in a relatively stable environment for many years and enjoyed
substantial growth by pursuing an exploitation strategy (period A of the
suppression process). However, in recent years, the environmental dynamics
grew but inertial forces slowed down the managerial perceived need to
explore (period B). Sales started to decline and combined with high
restructuring costs, significant negative operating results were obtained. The
subsequent pressure to exploit to bring about short-term performance
improvements resulted in abandoning the remaining investments in
exploration (period C). However, the enhanced exploitative focus generated
short-term financial performance and, subsequently, decreased the external
pressure to exploit. Combined with the increased managerial awareness to
explore, this implied that explorative investments could be made. However
these investments came too late to prevent the firm from getting trapped in
the success trap (period D). As a consequence, management had to initiate
major reorganizations in an attempt to ensure firm survival (period E).
Figure 4.1 illustrates the evolution of the managerial ‘Perceived Need to
Explore’ (PNE) and the board’s ‘External Pressure to Exploit’ (EP) of the
history-friendly simulation effort (Walrave et al., 2011). Here, the PNE
variable ranges from 0 (a mere focus on exploitation) to 1 (implying an
exclusive attention to exploration). The EP variable also has a 0 – 1 range: 0
implies that the executive team is free to choose the precise resource division
over exploitation and exploration (i.e., no external pressure at all). On the
other end, a value of 1 means that only exploitative investments are allowed,
due to a very high external pressure to exploit.
Figure 4.2 presents the behavior of the calibrated ‘Operating Result’
(OR) variable together with the ‘Environmental Competitiveness and
Dynamism’ (ECD) variable. The ECD variable ranges from 0 to 1. In Figure
4.2, 0 denotes an environmental context requiring mere exploitative
investments for optimal performance; while 1 represents an environmental
situation demanding sole explorative investments for best financial returns.
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The behavior of the OR variable in this figure clearly leads to company
failure. In this respect, the two figures combined graphically illustrate the
workings of the suppression process. Both Figures 4.1 and 4.2 illustrate the
five periods that comprise the suppression process (denoted with A, B, C, D,
and E). In Figures 4.1 and 4.2, week 0 reflects the year 1994.
A

1

B

C

D

E

0.9
0.8

Per cent / 100

0.7
0.6

External pressure to exploit (history-friendly)

0.5
0.4
0.3

Perceived need to explore (history-friendly)

0.2
0.1
0
0

52 104 156 208 260 312 364 416 468 520 572 624 676 728 780
Weeks

Figure 4.1: The calibrated perceived need to explore and external pressure to exploit
variables. The phases of the suppression process are demarcated
by A, B, C, D, and E.

The next section outlines the experiments conducted to generate insight
in how specific interventions might counteract the suppression process, and
thus prevent the swift performance decline as visible in Figure 4.2.

4.4

Experiments as strategic interventions

Using the model outlined in the previous section, we simulate the
conditions that are instrumental in counteracting the suppression process.
The experiments described in this chapter can be thought of as mechanisms,
underlying actual interventions, targeted at the executive team and/or the
Board of Directors. Due to the experimental setup of this study, the focus is
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Figure 4.2: The calibrated operating result and environmental competitiveness and
dynamism variables. The phases of the suppression process are demarcated by
A, B, C, D, and E.

on the underlying mechanisms as we cannot test specific interventions.
However, such interventions might be facilitated by an external party (e.g., a
strategy consultant), but could also result from changes in the board
composition and/or a rapid changes in awareness due to for example an
analysis of the firm’s competitive position. Only a few studies of such
interventions and their effects have been conducted (e.g., Beech and
Johnson, 2005; Johnson et al., 2010). Beech and Johnson (2005), for
example, provide a narrative of the disruptions that occur when an outsider
is brought in as CEO. Their study describes how the strategic appointment
of a new CEO significantly influenced strategy-making within an executive
team and, therefore, challenged the status-quo. Johnson et al. (2010)
describe the influence that strategy workshops can have in organizations.
This study focuses on how individuals engage in workshops, and uncovers
dynamics and outcomes through theories of rites and rituals (Johnson et al.,
2010). Such interventions underlie the mathematical, and thus more
abstract, experiments conducted in this chapter.
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Three experiments are set up, logically following the system’s dynamics.
The first experiment is directed at the reduction of managerial myopia (as thus
aims at slowing down the self-reinforcing workings of the ‘Stick to
exploitation’ loop; see Figure 3.1). This mechanism allows strategists to
respond faster to environmental fluctuations by means of explorative
investments; this strategy has been repeatedly advocated to prevent firms
from getting stuck in the success trap (Burgelman et al., 2004; Levinthal and
March, 1993; Nystrom and Starbuck, 1988). Apparently, such a change in
awareness is what happened at the executive level of IBM (O’Reilly et al.
(2009). IBM faced financial setbacks and forced its business units to
discontinue the funding of explorative initiatives, thereby placing a focus on
short-term exploitative results (period B of the suppression process). A
detailed internal analysis of the situation, however, resulted in a rapid
increase in the managerial awareness to explore. As a result, the Emerging
Business Opportunities (EBO) project was setup, focused at exploration, and
a dedicated EBO chairman assigned (O’Reilly et al., 2009). This new
organizational setup allowed the company to succeed at both exploitation
and exploration. In this respect, several EBO projects grew to become highly
profitable businesses (O’Reilly et al., 2009). As such, the increased need to
explore perceived at top management level prevented the firm from getting
stuck in the success trap and, moreover, resulted in the remarkable
comeback of IBM.
The second experiment involves reducing the board’s pressure to exploit
during dire times (the ‘External pressure’ loop, see Figure 3.1). Boards often
lack a thorough strategic understanding of the business and are, therefore,
too often guided by the investors’ short-term performance demands (e.g.,
Wiersema, 2002). As such, interventions that serve to create a better
understanding of the business at the board level can result in the situation in
which top executives become empowered to make explorative investments,
even when firm performance is below expectations. The result of this
mechanism can be seen at Target Corporation. The Board of Directors of
Target Corporation reviews the strategic plan, as set out by the executive
team, every year (Wiersema, 2002). The process is very rigorous, but also
very open by jointly reviewing the (often implicit) strategic assumptions.
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This collaborative review process loosens the tendency of board members to
mainly respond to external pressures (Wiersema, 2002). As such, the board
takes an active position between the executive team and the shareholders,
rather than adopting a short-term shareholder perspective. This approach is
likely to create discretion for engaging in explorative strategies.
In this respect, we assume that interventions targeted at the Board of
Directors influence two key aspects of the management-board relationship.
First of all, the amount of resources that top management is allowed to
distribute toward explorative initiatives. That is, the executive team will be
given a greater discretion toward resource distribution. Secondly, the period
of time in which a greater allowance for exploration is permitted. For
instance, in the example of Target, annual agreements on the exploitationexploration strategy are made between the board and the executive team. As
such, top management is given (at least) a year to unfold the new strategic
direction, before external pressure may start building up.
Finally, the third experimental mechanism combines the former two in
search of potential synergy effects. This experiment reflects an intervention
in which top executives realize the need to start exploring combined with a
decreased pressure to exploit from the board.

4.4.1

Experimental setup

All experiments are conducted with so-called RAMP changes (rather than
STEP changes) to the PNE and/or EP variable(s). The main difference
between the two is that RAMP involves a gradual change (e.g., 1 unit/timestep for a period of 5 time-steps), while STEP involves a sudden and
discontinuous change (e.g., 5 units in 1 time-step). The RAMP approach
acknowledges that interventions change the perception of strategists or
allowance of gatekeepers gradually, rather than abruptly. Therefore, the PNE
variable is increased ramp-wise and/or the EP variable decreased ramp-wise
over a specific period of time. However, the intervention targeted at EP is
likely to be temporary in nature, because it is expected to be the result of
negotiations and agreements (e.g., made per year). By contrast, interventions
targeting PNE are at the cognitive level and, therefore, not likely to fall back.
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This makes that, after the intervention period ends, the level of the EP
variable is ramp-wise adjusted in the opposite direction, whereas PNE
remains at the post-intervention level.
During the initial period of change, the PNE and/or EP variable are (in
addition to their natural adjustment due to the system’s dynamics) rampwise adjusted with an additional .0025 ‘units’ per week. For instance, this
implies that an intervention, targeted at PNE and lasting for 16 weeks, will
increase the PNE variable with .04. A pre-intervention PNE value of .28
would, for instance, grow to .32, if there is no other influence of the system’s
dynamics. For the EP variable the same rate of change is applied, but then in
the opposite direction (i.e., a decrease in the external pressure to exploit). This
resembles a rather slow, but realistic rate of change. In this respect, the
model is particularly relevant to those manufacturing firms that are prone to
get trapped in the success trap – and hence, top managers are not persuaded
easily to adjust the strategic direction toward exploration. The mathematical
operations constituting the RAMP functions (for EP and PNE) are given in
Appendix II.5. Sensitivity analyzes, outlined in Appendix II.6, demonstrated
that the findings discussed later in this chapter are robust relative to
different adjustment rates (i.e., .0015 and .0035 ‘units’ per week).
The impact that an intervention has during a period of adjustment is
referred to as the intervention size. For example, in order to achieve an
intervention size of 5 per cent (i.e., not change in terms of percentage, but an
actual increase and/or decrease of .05 in the PNE and/or EP variable), the
period of change has to equal slightly less than half a year (0.05 divided by
.0025 equals 20 weeks). In this respect, the intervention size can be thought
of as a measure of effort dedicated to the intervention. As suggested, the
effect on PNE is permanent. On the other hand, the effect on EP is bounded.
The time that the EP remains in the ‘elevated’ state, before falling back, is
denoted by a given time frame. In a sense, it represents the board’s stamina
to hold on to the newly set exploitation-exploration balance despite, for
instance, the OC and pressure for short-term performance from
shareholders. After this time frame, the EP variable is subject to an equal,
ramp-wise, change in the opposite direction. Concerning the length of the
time frame, we follow the example as set by Target Corporation, who has

CHAPTER 4

101

annual board-management strategy meetings (Wiersema, 2002).
Nevertheless, the sensitivity analyzes demonstrate that our findings are
robust to different time frames (i.e., 42 and 62). The results of the sensitivity
analyzes can be found in Appendix II.6. Figure 4.3 illustrates the
hypothetical behavior of PNE due to an intervention targeted at top
management.
Determining the effectiveness of the selected experiments requires a
further specification of success and failure. In essence, the interventions
should keep the EP variable as low as possible. In that case, the ‘Attempt to
explore’ loop will turn dominant, facilitating an escape from the suppression
process (as was previously outlined in the model description). The original
model ran for 800 weeks, and the EP ultimately grew to 1 (i.e., 100 per cent
external pressure to exploit; see Figure 4.1). We call an intervention
successful if it achieves a lower than .5 EP at t = 800; which is highly similar
to the ‘stable’ history-divergent simulation (Figure 3.7). Effectively, this
denotes the situation in which the top executives remain in control of
resource distribution.
0.5
0.45
0.4

Per cent / 100

0.35
0.3

Perceived need to
explore (intervened)

0.25
0.2
Intervention size

0.15
0.1

Perceived need to explore
(history-friendly)

0.05
0
0

52 104 156 208 260 312 364 416 468 520 572 624 676 728 780
Weeks

Figure 4.3: Example of an intervention with an intervention size equal to 26 weeks
that started at week 364, targeted at top management’s perceived need to explore.

102

COUNTERACTING THE SUPPRESSION PROCESS

For the first two experiments, the intervention size tipping points will be
determined. In the context of this study, the tipping points represent the
minimum intervention sizes needed to achieve an EP lower than .5 at t =
800. The tipping points are important because, once crossed, the system’s
dynamics undergo a fundamental change (cf. Rudolph and Repenning,
2002). When an intervention has a smaller size than the tipping point
indicates, the firm is most likely to get caught by the unfolding suppression
process, and vice versa. Appendix II.5 provides the mathematical details of
how the tipping points were calculated.
The final experiment utilizes the results gathered during the first two
experiments. Due to the different actors and dynamics involved, determining
the tipping points for an intervention targeted at top management and the
board is not feasible. That is, the number of options to be considered is
simply too large. In order to assess the effect this interaction might have, the
intervention conditions (i.e., tipping points) distilled from the former two
experiments are incorporated in the model, allowing for a comparison of the
results (e.g., a possible reduction in opportunity costs and/or increase in the
operating result).

4.5

Results

4.5.1

Experiment 1: Decreasing the influence of
managerial myopic forces

As outlined, the first experiment relates to the executive team’s ability to
counteract the suppression of exploration, by means of an intervention
targeted at reducing managerial myopia. Therefore, this experiment
investigates the intervention size required to adjust the PNE to such a
degree, that it effectively counteracts the unfolding suppression process. In
that sense, by systematically adjusting the PNE variable, the tipping points
can be determined for t = 0 till t = 800. Figure 4.4 illustrates the results of
this experiment.
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Intervention effect-sizes in excess of 50 per cent are omitted. These interventions
would, following our assumption of the adjustment rate of .25 per cent per week,
take more than 200 weeks to accomplish; a time-span for interventions that is rather
unlikely to occur in practice.
Figure 4.4: Tipping point analysis for the perceived need to explore variable and the
Opportunity costs for the required intervention (experiment 1). The phases of the
suppression process are demarcated by A, B, C, D, and E.
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The interpretation of the results for this first experiment will be
discussed more extensively, allowing the reader to get familiar with the
tipping point analyzes conducted. The line in Figure 4.4A denotes the
tipping points that belong to that specific point in time, that is, the time that
an intervention started (t = 0 till t = 800). The graph should, therefore, not
be interpreted as a continuous line unfolding over time. For example, an
intervention, started at t = 156 and targeted at PNE, should possess an
intervention size that is smaller than one per cent to prevent the success trap
at t = 800 weeks. Following that same logic, Figure 4.4B denotes the OC at
the end of a model run (t = 800), associated with the different interventions
at a given t. For the previously mentioned example (an intervention started at
t = 156), the OC equal roughly 14 million Euros. These are then the OC
associated with counteracting the suppression process.
The results in Figure 4.4A suggest that the suppression process can be
counteracted by decreasing the influence of managerial myopia. Moreover,
the results suggest the existence of different phases, characterized by specific
combinations of intervention size and OC, which are required to achieve this
goal. More specifically, these intervention phases can be labeled ‘too early’,
‘early’, ‘timely’, or ‘too late’ (see the timing presented in Figure 4.4).
Moreover, Figure 4.4 allows for the comparison between the distilled
intervention phases and the periods of the suppression process (the latter
being denoted with A, B, C, D, and E and also visible in Figure 4.4).
First of all, the ‘timely’ intervention phase for this experiment ranges
from t = 167 till t = 318. During this period, a manageable intervention size is
required to counteract the suppression process (i.e., < 50 per cent increase in
PNE). Moreover, the short-term OC are low (i.e., < 10 million Euros). The
‘timely’ phase covers almost the entire period B of the suppression process:
the period where the environmental context changes and, therefore, renders
the exploitative orientation of the firm increasingly suboptimal. As such, it is
likely that this period constitutes the best time to counteract the suppression
process (i.e., easiest and cheapest).
The ‘too early’ phase ranges from t = 0 to t = 51 for this first experiment.
‘Too early’ interventions are characterized by extremely high OC and
unachievably large intervention sizes required to counteract the suppression
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process. This can be explained by the fact that initially, the firm’s
exploitation-exploration balance is still in line with the environmental
situation, resulting in good financial performance. The ‘too early’ phase is
positioned completely within period A of the suppression process. The OC
are of such degree that the company is not likely to survive (i.e., this
intervention is even likely to accelerate the suppression process).
The ‘early’ phase ranges from t = 51 till t = 167. It is characterized by
high, but swiftly decreasing required intervention sizes and OC (reducing
faster with longer intervention durations). This phase also lies almost
completely within period A of the suppression process (like the ‘too early’
phase). The environmental situation is starting to chance, but there is still a
good (i.e., profitable) alignment between the firm’s exploitation-exploration
balance and the environmental context. In this respect, this phase constitutes
the transition between the ‘timely’ and ‘too early’ phase and, as such, forms a
treacherous period to change the strategic direction of the firm.
Whereas short-term opportunity costs constitute the biggest problem
for (too) early interventions, the intervention size required comprises the
main obstacle for ‘too late’ interventions. (Note that in Figure 4.4B, the OC
drop to zero for late, but large interventions.) In this respect, the
environmental context shifted in such a degree that in this last phase (t >=
318) the suppression process is unavoidable due to the unattainable
intervention sizes required. The ‘too late’ phase largely overlaps period C, D,
and E of the suppression process. Interestingly, even in period D when firm
financial performance improves (slightly) after the decline during period C,
we found that it is not possible to conduct successful interventions against
the suppression process. This illustrates the power of the self-reinforcing
mechanism that constitutes the suppression process.

4.5.2

Experiment 2: Limiting the external pressure to
exploit

We now turn to the influence that an intervention conducted at the level of
the Board of Directors can have. The second experiment, therefore,
investigates the effect that a decreased external pressure to exploit can have,
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by creating a greater resource allowance for explorative activities. In this
respect, this experiment determines the minimum required intervention
size needed to decrease the external pressure to exploit to such a degree that
the suppression process is counteracted (in this case, given three different
time frames). More specifically, by systematic adjustment of the EP variable,
the tipping points can be determined for t = 0 till t = 800. Figure 4.5
presents the results of this experiment.
The results in Figure 4.5A indicate that interventions aimed at
decreasing the external pressure to exploit can result in exploitationexploration adjustments large enough to effectively counteract the
suppression process. However, in order to achieve the desired outcome,
larger intervention sizes are needed in comparison to the first experiment.
That is, a larger adjustment of the EP variable is required (compared to the
necessary adjustment to the PNE variable) to avoid the firm from getting
caught in the success trap. On the other hand, compared to the first
experiment, the OC remain lower over a wider range of intervention start
times (see Figure 4.5B).
Interestingly, the same four intervention phases can be identified. The
overlap with the phases identified in the previous subsection is great,
although the timing is slightly different. The ‘timely’ phase ranges from t =
119 till t = 296; this is a wider time span than found in the first experiment,
mainly due to its early starting point. This implies that this phase covers,
period B of the suppression process completely, and period A and C
partially. As stated before, this phase is characterized by low OC (i.e., < 10
million Euros). Although for every t the intervention sizes required are
higher compared to the first experiment (but still < 50 per cent), this phase
presents itself as the ideal time for boards to allow explorative investments to
be made by the executive team. That is, success chances are high while the
opportunity costs remain low.
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Intervention effect-sizes in excess of 50 per cent are omitted. These interventions
would, following our assumption of the adjustment rate of .25 per cent per week,
take more than 200 weeks to accomplish; a questionable long time-span for
interventions to occur in practice.
Figure 4.5: Tipping point analysis for the external pressure to exploit variable and
the opportunity costs for the required intervention (experiment 2). The phases of the
suppression process are demarcated by A, B, C, D, and E.

108

COUNTERACTING THE SUPPRESSION PROCESS

The ‘too early’ time period ranges from t = 0 till t = 71 and is thereby
slightly longer than the comparable phase of the first experiment. Effective
interventions in this period are characterized by high OC and large
intervention sizes. This phase is completely part of period A of the
suppression process. Once more, since the company’s exploitationexploration ratio is still well aligned with the environmental context, the OC
will be very high.
The ‘early’ phase ranges from t = 71 till t = 119 and has large, albeit
rapidly decreasing, requirements concerning the intervention size and OC.
Due to the wide range of the ‘timely’ phase, the ‘early’ phase is narrower
than the equivalent phase of the first experiment and located completely
within period A of the suppression process. The ‘too early’ phase also lies
completely within period A of the suppression process. For both phases (i.e.,
‘too early’ and ‘early’) the high OC constitute the main problem to
successfully counteract the suppression process.
Lastly, the ‘too late’ phase starts at t = 296 and is characterized by large
intervention sizes required to counteract the suppression process. This
phase partially covers period C, and fully covers the periods D and E, of the
suppression process. Once more, interventions conducted in the ‘too late’
phase require very large intervention sizes. As such, the suppression process
is not likely to be counteracted effectively, even if the executive team is given
significantly more discretion in the resource distribution over exploitationexploration investments.

4.5.3

Experiment 3: The executive team – Board of
Directors interaction

This experiment combines the former two interventions. That is, we
simulate a greater perceived need to explore combined with a simultaneously
decreased external pressure to exploit. As such, it investigates how the
interaction between top management and the Board of Directors can
contribute to counteracting the suppression process. As argued, determining
the tipping points for this experiment is not possible. This is, due to the
different actors and dynamics involved, the number of options to be
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considered is simply too large. As such, instead of determining the tipping
points the results of experiment 1 and 2 (i.e., the tipping points) are
simultaneously fed back into the model. For example, at t = 260, the
intervention size tipping point for experiment 1 is roughly .5 per cent while
for experiment 2 it equals about 1 per cent. These parameters (i.e., starting
time and intervention duration for both interventions) are incorporated in a
new simulation run. This approach implies that we cannot compare the
results in terms of their tipping-points and, hence, this experiment does not
result in a graph that can be compared with Figure 4.4 or 4.5. Nevertheless,
the results of experiments 1, 2, and 3 can be set side by side in terms of OC,
OR, and EP, to assess the potential interaction effects resulting from the
third experiment (e.g., a possible reduction in opportunity costs and/or
increase in the operating result). Table 4.1 denotes the results of this third
experiment.
The cumulative OC presented in Table 4.1 denotes the averaged
cumulative opportunity costs associated with all possible tipping points (i.e.,
800); as well as the averaged values per phase (‘too early’… ‘too late’). The
same goes for the cumulative Operating Result (OR). The end-of-model-run
OR and the end-of-model-run External Pressure (EP), also presented in Table
4.1, denote the averaged values at the end of a model run (so not the
cumulative values), associated with all possible (i.e., 800) tipping points. The
cumulative values generate insight in the overall effectiveness of the
different interventions while the ‘end-of-model-run’ values demonstrate the
‘exit position’ of the simulated firm. The history-friendly simulation values
are also presented, to allow for further comparison.
Several interesting findings can be distilled from this table. First of all,
on average, the cumulative OC are the highest in case of an intervention
targeting both the executive and board levels (experiment 3). More
specifically, when the intervention is conducted (too) early, the opportunity
costs will be significantly higher compared to the first two experiments. This
suggests that such intervention allows for a faster swift in the exploitationexploration balance. This idea is further strengthened by the fact that for
‘timely’ and ‘too late’ interventions, the absolute difference between the
outcomes of the three experiments declines dramatically.
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Cumulative OR averaged
over all t = 800

End of model run OR
averaged over all t = 800

End of model run EP
averaged over all t = 800

History-friendly
1
Overall
2
Overall
3
Overall
1
Too early
2
Too early
3
Too early
1
Early
2
Early
3
Early
1
Timely
2
Timely
3
Timely
1
Too late
2
Too late
3
Too late

Cumulative OC averaged
over all t = 800

Phase

Experiment

Table 4.1: Results of experiment 3, combined with the results from the historyfriendly model and experiment 1 and 2.

0
2999
597
3902
36063
7386
43298
1173
14
4181
3
1
4
133
38
184

45238
51969
51721
60726
12511
39052
1940
71081
66039
85636
71274
66030
99618
47338
46184
51211

-25
80
42
220
7
-29
-41
287
182
535
265
184
663
-7
-19
55

1
.78
.84
.73
.75
.94
.83
.40
.50
.41
.42
.50
.30
.97
1
.91

The start and end times of the phases given in this table are calculated by taking the
mean values from experiment 1 and 2.

Interestingly, except for ‘too early’ interventions, the cumulative OR in
experiment 3 is also the highest of the three experiments conducted. This is
also reflected in the end-of-model-run value for OR, which indicates the best
recovery from the suppression process from all simulation runs. As such, if
timed correctly, a constructive dialogue between the executive team and the
Board of Directors concerning the exploitation-exploration investment
balance and timing provides an effective means to prevent the success trap
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as well as interesting prospects regarding operating returns. Moreover, the
external pressure to exploit reaches an average value of .30 for experiment 3
(timely), the lowest value from all conducted experiments. This also suggests
this is the most successful intervention strategy.

4.6

Discussion and implications

Previous work found that the success trap, in which a firm fails to adapt to
environmental changes due to an excessive focus on exploitative
investments, is an important cause of organization decline (Levinthal and
March, 1993). We build on a process theory that underpins the success trap,
called the suppression process, to explore whether and how the success trap
can be counteracted (Walrave et al., 2011). The suppression process,
consisting of five periods, explains how a firm can get trapped in the
suppression of exploration due to the dynamics between top executives, the
Board of Directors, and the outcomes of exploitative and explorative
investments. By means of simulation experiments, we sought to develop a
deeper understanding of how the suppression process can be countered.
Although conclusions resulting from simulations based on a single case
setting require some caution, this study provides key insights into how to
counteract the suppression process, and as such, prevent the success trap
from leading to organizational failure.
The main theoretical contribution to the exploitation-exploration
literature arises from the identification of mechanisms, at the managerial
level, for preventing the suppression process from fully unfolding. So far,
research within the exploitation-exploration domain has primarily focused
on the firm or business unit level of analysis (He and Wong, 2004; Jansen et
al., 2006; Uotila et al., 2009). Nevertheless, interest in the managerial level
of analysis (within the exploitation-exploration matter) has recently been
growing (e.g., Alexiev et al., 2010; Jansen et al., 2008; Mom et al., 2009).
This can be explained by the influence that managerial decision-making has
on firm strategy. As such, a greater understanding of the dynamics
underlying these managerial processes will enhance our understanding of
firm behavior and performance.
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Intervention timing

Our findings underline the timing of issues, an important notion in
evolutionary-ecological theories (Hannan and Freeman, 1984). More
specifically, there should be consensus at the top level concerning resource
allocation and timing in order to effectively act upon environmental
opportunities and threats (Levinthal and March, 1993; March, 1991; O’Reilly
and Tushman, 2008). That is, the right amount of resources needs to be
divided among explorative and exploitative investments at the right moment
in time in order to prevent the suppression process from unfolding.
Nevertheless, most organizations tend to merely act only upon arrival of
problems (Levinthal and March, 1993). Management then discovers the
problem, diagnoses its cause(s), and subsequently implements solutions
aimed at improving the status quo. Our findings underline that this
‘traditional’ procedure, implied in many theories of decision-making, is not
effective against the self-reinforcing nature of the suppression process
(Levinthal and March, 1993; Walrave et al., 2011). Instead, the executive and
board level should carefully and collaboratively monitor environmental
developments and trends, and act proactively. That is, explorative
investments need to be made before urgent problems arise.
The study in this chapter uncovered four intervention phases. In Figure
4.6, which provides an overview of the findings, these phases are
demarcated by 1, 2, 3, and 4 (respectively: ‘too early’, ‘early’, ‘timely’, and ‘too
late’). Moreover, this figure relates the findings with the unfolding
suppression process (denoted by A, B, C, D, and E), operating result, and the
environmental situation. Each intervention phase has different
characteristics and, therefore, requires a different approach – with a different
likelihood of success – to successfully counter the suppression process.
Interventions designed and executed ‘too early’ carry high opportunity
costs. At this point in time, the external environment and the company’s
strategy and internal structures are still aligned (period A of the suppression
process). As such, there is a great risk that short-term opportunities remain
unused due to the large and sudden changes in the exploitation-exploration
ratio. In this phase “successful companies stick to what works well”
(Tushman et al., 2004, p.586). This also becomes clear from Table 4.1. In a
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way, this finding partially contradicts the thesis that early explorative
investments will prevent firms from getting trapped in the success trap
(Levinthal and March, 1993; Tushman et al., 2004). More specifically, it
implies that management and the board should be careful not to incur too
large opportunity costs arising from the implementation of a renewed
exploitation-exploration strategy. Interestingly, what seems to be the most
successful strategy during this phase then also provides the very foundation
for the suppression process and eventual success trap.
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Figure 4.6: Summary of the findings.

The main difference with the first phase is that the ‘early’ phase
provides an increasing opportunity for successfully counteracting the
suppression process. This second phase is located at the end of period A of
the suppression process (just before the environmental context starts
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shifting). As such, interventions that adjust the exploitation-exploration ratio
are characterized by high, but rapidly decreasing, opportunity costs.
The ‘timely’ phase is characterized by low intervention size
requirements and low opportunity costs. It is the point in time in which the
environmental situation starts to change, demanding explorative
investments. As such, the ‘timely’ phase overlaps greatly with period B of the
suppression process. Increases in exploratory investments during this phase
align well with the changing environmental context. Moreover, the
shareholders’ external pressure to exploit is still relatively low (because the
firm performs well). As such, the likelihood of successfully countering the
suppression process will be high. In this respect, Tushman et al. (2004)
describe how visionary executive teams foresaw the need for major change
and took bold steps to deal with the threats and opportunities that came
along with external change.
Finally, interventions that are designed and executed ‘too late’ have very
little chance of becoming successful. These interventions demand very high,
and therefore unlikely, sizes. That is, a too large intervention effort is
required to break up the suppression process, which has already progressed
substantially. The executive team and/or the board have been waiting too
long with adjusting to the external context, which already changed to such a
degree that interventions are not effective anymore. Interestingly, in many
cases frame breaking changes are postponed until severe financial
underperformance forces (e.g., the CEO) into drastic action (Tushman et al.,
2004). The problem, however, is that there may not be adequate time left for
the organization to develop the knowledge, or accumulate the experience,
required to respond effectively (Levinthal and March, 1993). Even the short
recovery in performance, found in period D of the suppression process, does
not provide enough momentum to prevent the success trap for occurring.
Firm survival now depends on drastic turnarounds, such as a stock-market
exit (Helfat et al., 2007; Tushman et al., 2004; Walrave et al., 2011).
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Intervention target

The findings also shed an interesting light on the functioning of Boards of
Directors. The results of the third experiment illustrate that a thoughtful
collaboration between the executive team and the Board of Directors yields
the best chances of successfully counteracting the suppression process –
albeit combined with higher opportunity costs. In this respect, it appears that
management-board independence might, in some cases, actually inhibit
organizational effectiveness. This effectively counters the idea that boards
need to work quite independently from the executive team (Hillman and
Dalziel, 2003; Walrave et al., 2011). It appears that developing periodic
agreements about exploration investments among the executive team and
board members serves to increase the chances to successfully counteract the
suppression process (Walrave et al., 2011). This finding resonates well with
the example of Target Corporation given earlier, in which top executives and
board members discussed the strategic direction on a yearly basis
(Wiersema, 2002). As such, the board should take a proactive position
between the shareholders and top management, and from this position both
monitor results and provide resources (Hillman and Dalziel, 2003; McNulty
and Pettigrew, 1999).

4.6.3

Managerial implications

Strategy practice is likely to be different for everyone (Whittington, 1996).
That is, top executives have a different, but equally important role as the
Board of Directors has in counteracting the suppression process. More
specifically, our results imply that both entities can contribute significantly
to attempts to prevent the success trap. This implies that knowledge
concerning the suppression process, and the strategies designed in this
study for counteracting this self-reinforcing process, can greatly assist in
prevention of the success trap. This goes especially for those publicly owned
firms that historically tend to favor incremental improvements over
exploring new horizons (Helfat et al., 2007; Teece et al., 1997). In this
respect, the findings presented earlier concern general mechanisms. As
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such, depending on the organizational situation (i.e. phase within the
suppression process and actor involved) these mechanisms can be shaped
into actual interventions tailored to the organizational context.
Moreover, our findings also signal the contribution that strategy
consultants can make to counteraction of the self-reinforcing success trap.
By recognizing the different periods making up the suppression process, in
combination with the different intervention strategies, effective interventions
can be developed to help clients improve their performance.

4.6.4

Limitations and future research

The original history-friendly simulation modeling effort, and its model
settings, was specifically developed for large publicly owned manufacturing
firms (Walrave et al., 2011). Moreover, we assumed a rather short-term
orientation of the firm’s shareholders. As such, the findings in this chapter
directly apply to firms with these characteristics, exposed to environmental
disruption. Many of these firms overemphasize the production of their
current offerings, making this an interesting group of firms to focus on (e.g.,
Toys “R” Us and Rubbermaid). However, our results cannot easily be
generalized to corporations in other sectors, particularly those in which
shareholders and their boards tend to act on a more long-term horizon (e.g.,
in high-tech industries).
Next to this, the model assumes the existence of an ‘optimal’
exploitation-exploration ratio that is most profitable given a certain
configuration of the environmental context. More specifically, the formal
model considers the degree of alignment between the environmental
situation and the current exploitation-exploration ratio adopted by the firm to
determine the financial performance of the firm. However, the exact
exploitation-exploration ratio required for optimal financial performance is
hard to specify empirically (see Chapter 2 for details on this), and for
practitioners (e.g., top executives) even more difficult to determine and
predict. This then constitutes a challenge for future research. Moreover,
further work should also develop a more detailed understanding of how
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other environmental variables (e.g., knowledge erosion, munificence)
influence the optimal exploitation-exploration ratio.
Several other interesting avenues for future research can be pointed out.
The model utilized in this chapter assumes a delayed, but automatic,
diffusion of the exploitation-exploration strategy into operational processes
(and subsequent financial performance). Nevertheless, managerial goals
must be socially transmitted and managerial effort alone does not ensure
attainment of a group goal (Durmusoglu et al., 2008; Wood and Bandura,
1989). Moreover, structural and cultural aspects further limit this transition
(Tushman and O’Reilly, 1996). The formal model took this into account by
delaying the organizational diffusion process. Nevertheless, more knowledge
related to this ‘how’ question is critical for executive teams that are
attempting to build a sustainable (and thus flexible) exploitation-exploration
ratio. As such, more research should be devoted to this top-down transition
process.
Moreover, there is only a limited amount of systematic knowledge
concerning the different tools (and their effects) used by strategy
consultants, planners, and managers, which grounds successful intervention
(Jarzabkowski, 2004; Whittington, 2006; Whittington, 1996). There is a
need to incorporate lived experiences of executives and boards to further
uncover the dynamics underlying the suppression process, the success trap,
and its potential remedies. In this respect, future work might try to describe,
model and simulate detailed longitudinal cases in which particular
interventions (like the ones described in this chapter) are conducted.
Techniques like appreciative inquiry and idealized design might be utilized
to facilitate such interventions (e.g., Ackoff et al., 2006).

4.7

Conclusion

All firms will ultimately fail (Stubbart and Knight, 2006). However, some
firms exist significantly longer than others. A common mode of failure
arises from the suppression process, which constitutes a serious threat to the
long-term viability of firms. We described, modeled and tested several
generic interventions at the top level that can be instrumental in
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counteracting the suppression of exploration: decreasing the influence of
managerial myopic forces and/or limiting the external pressure to exploit.
Our simulation experiments provide an interesting perspective on the effect
and requirements of these ways to counteract the suppression process.
Moreover, our findings suggest a strong independence between the
executive team and the Board of Directors constitutes a major handicap if
the success trap is to be avoided.

Chapter 5
Conclusions
The importance of simultaneously dealing with short-term problems and
long-term opportunities for firm performance has received ample scholarly
attention since the beginning of the nineties (Jansen et al., 2006; e.g.,
March, 1991; Uotila et al., 2009). What started out as a conceptual idea (e.g.,
Levinthal and March, 1993; March, 1991), supplemented with experimental
simulations and anecdotal evidence (e.g., March, 1991; Tushman et al.,
2004), has by now turned into a strong body of evidence (e.g., Jansen et al.,
2006; Uotila et al., 2009). As such, researchers have empirically established
that firms should combine exploitative with explorative investments in order
to become and remain profitable (i.e., at least at the corporate level). Such an
‘ambidextrous’ capability appears to become increasingly important as
today’s business environments are progressively characterized by fierce
competition and high levels of dynamism (Mulders and Romme, 2009).
In this respect, firms have to deal with strong macroeconomic
fluctuations influencing the state of their businesses. For instance, within a
few years, the world economy has been struck by many game changing
events: there was the recent economic crisis (that started around 2008), the
devastating ‘Great East Japan’ earthquake and tsunami, and severe political
turbulence in several oil-producing countries. Moreover, the Euro area is
currently facing significant financial turbulence due to a vicious reinforcing
cycle between weak sovereign and fragile financial institutions (International
Monetary Fund, 2011). It is safe to say that these macroeconomic events have
a profound influence on business environments worldwide – and thus also
on the exploitation-exploration requirements – be it due to imposed
legislation or changing customer preferences (e.g., Claessens et al., 2009;
Lamey et al., 2007; Srinivasan et al., 2011).
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Summary of the findings and theoretical
implications

Creating and maintaining a profitable balance between exploitation and
exploration has proven difficult for many firms, especially during
recessionary times. This doctoral thesis aimed to investigate the exploitationexploration dynamics in such contexts. As such, this is where the main
contribution of this dissertation lies. That is, this work aimed to provide an
answer to how firms should orchestrate their exploitation-exploration activities in
recessionary times. Three studies provided key insights with regard to this
central question.

5.2

Study 1 – Fighting the bear and riding the
bull: Exploitation and exploration during
times of recession and recovery

The first study – Chapter 2 – investigated how recessions and recoveries (i.e.,
bears and bulls) moderate the most profitable exploitation-exploration
balance. In other words, in this chapter the changes that occur in the optimal
exploitation-exploration balance over the course of recession and recovery
were examined. The inquiry utilized the natural experiment provided by the
global recession that started in 2007 and lasted for about 18 months. This
recession was responsible for the collapse of large financial institutions (Hall
et al., 2010). By applying system GMM estimation on a panel dataset
consisting of 105 firms in the IT industry over the period 2007-2010, we find
three main results.
First of all, an inverted U-shaped relationship is established between the
exploitation-exploration ratio and firm performance, which is influenced, in
terms of absolute outcomes, by the phase of the business cycle (i.e. the
impact of the EE-ratio on firm performance is more positive during the bull
phase). This provides additional evidence for March’s (1991) claim that
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firms, also in a context of recession and recovery, should maintain a balance
between the two ends. Moreover, the inverted U-shaped relationship
identified in this study replicates the findings by Uotila et al. (2009). In this
respect, during both phases it appears that firms directed toward a more
balanced exploitation-exploration portfolio are likely to outperform their
‘non-balanced’ counterparts. Moreover, the phase of the business cycle is
found to influence the absolute performance outcomes of the exploitationexploration ratio. We argued that bear and bull markets differ in terms of
their environmental munificence (Dess and Beard, 1984). Whereas a bear
market is characterized by a decrease in the level of environmental
munificence, a bull market is associated with an increase in the amount of
environmental munificence. As such, during a recession, fewer
opportunities are available for firms resulting in an industry-wide
contraction reducing the opportunities for firm growth and development
(and thus decreasing the absolute performance outcome of a given
exploitation-exploration ratio). The recovery (bull) phase, involving an
increase in environmental munificence, evokes an opposite pattern of forces
that increases the performance outcome of a given exploitation-exploration
ratio.
Secondly, we found that the relative importance of balancing
exploitation-exploration activities is greater in the bear phase than in the bull
phase. This implies that a deviation from the optimal exploitationexploration ratio has greater negative performance implications during the
bear than the bull phase. This finding suggests that especially a recession is
likely to trigger accelerated firm growth or decline (Srinivasan et al., 2011).
We argue this to be the case because there are fewer business opportunities
available (in view of a decreasing level of environmental munificence) in
times of recession than in times of recovery (Srinivasan et al., 2011). This
makes missing out on these opportunities more problematic. Moreover, a
sustained decrease in performance can give rise to a vicious loop in which
rapidly decreasing performance (due to the environmental change) is
countered with (even more) exploitative investments (i.e., the success trap)
(Levinthal and March, 1993; Walrave et al., 2011). Such a vicious loop is less
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likely to develop in the bull phase, due to the general rise in environmental
munificence and output levels.
Thirdly, the optimal exploitation-exploration ratio changes, at large,
toward more exploitation when moving from the bear to the bull phase. That
is, we demonstrated that for optimal performance, a stronger emphasis on
explorative investments is needed in the bear than in the bull phase. We
argued that an emphasis on exploration is required during the bear phase, as
the building of explorative knowledge facilitates a flexible adaptation of the
overall operation in line with unforeseen environmental change. This stands
in clear contrast to firms without exploration activities (Grewal and
Tansuhaj, 2001; Lee and Makhija, 2009). By contrast, during the bull phase
top management needs to utilize their resources to bring back sales and
performance. This requires, in comparison with the bear phase, more
exploitative investments as the market is expected to grow in a relatively
stable manner in terms of customer preferences and product demand.
Overall, we empirically uncover how phases of economic recession and
recovery provide different conditions in explaining the impact of the
exploitation-exploration ratio on firm performance. This then constitutes the
main theoretical contribution to the exploitation-exploration literature.

5.3

Study 2 – Getting trapped in the
suppression of exploration: A simulation
model

The second study – Chapter 3 – focused on the development of a process
theory underlying the infamous success trap. This theory of the suppression
process describes how a firm can get caught in the success trap over the
course of five periods. We drew on system dynamics modeling in
combination with a case study to investigate the success trap. That is, the
behavior of the selected firm was replicated, by means of a history-friendly
simulation effort, to uncover the dynamics that result in the success trap.
More specifically, our findings suggest that the suppression process evolves
over five main periods (symbolized by A, B, C, D, and E).
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(A)

Initially, the investment balance in exploitation and exploration is
well aligned with the environmental context. That is, the focus on
exploitation in a stable environmental context results in good
financial performance. This causes the executive team to stick to the
exploitative strategy and, as such, provides the initial foundation for
the eventual success trap (Tushman and O’Reilly, 1996).

(B)

The exclusive focus on exploitation grows increasingly suboptimal as
the environment starts to change. Managerial awareness rises only
slowly, due to inertial and myopic forces (Hannan and Freeman,
1984; Levinthal and March, 1993).

(C)

The consequent decline in performance, due to the lack of
explorative investments, triggers a growing external pressure to
exploit (from the company’s shareholders). An enhanced focus on
exploitation during the initial phase of an environmental change
sometimes pays off in the short-term (Burgelman et al., 2004).

(D)

Subsequently, the executive team’s awareness to initiate exploration
investments starts to grow and the external pressure to exploit
declines. As such, the situation arises in which management is able
to invest in exploration. However, the new strategic direction needs
to cross organizational boundaries and layers. Such an adoption and
implementation process may take too long during this phase
(Burgelman et al., 2004; Durmusoglu et al., 2008; Lavie et al., 2010).
In turn, this is likely to decrease the financial performance and again
increase the pressure to exploit.

Now, the board’s pressure to exploit is so substantial that exploration
investments are completely abandoned. As such, the executive team
has to respond to the ongoing environmental change by making even
more exploitation investments. This behavior was clearly illustrated
by Toys “R” Us over the course of the 1990s (see the example given in
the introduction). As such, the firm is now entirely caught in the
success trap.
The main contribution of the inquiry is the development of a process
theory, at the managerial level, coined the suppression process. This process
theory describes and explains how the interplay between top managers, the
(E)
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Board of Directors, and the outcomes of exploitation-exploration activities
can trap a firm in the suppression of exploration activities.

5.4

Study 3 – Counteracting the success trap: A
simulation model

The third study – Chapter 4 – focused on developing mechanisms
(underlying possible interventions) that help to counteract the suppression
process. The chapter described three different intervention strategies
required to neutralize the threat imposed by the success trap. System
dynamics modeling was utilized to conduct this study. The model – and case
firm – from the second study was adopted to provide the simulated context.
Such context provides the researcher a means to systematically vary
theoretically relevant variables (i.e., experimentation), after which the impact
on organizational performance can be assessed. The main contribution to
the exploitation-exploration literature, at the managerial level, is the
identification of intervention characteristics (categorized over four phases)
required to counteract the suppression process. The results imply that every
phase requires a different intervention approach, with a different probability
of success, in order to effectively neutralize the threat imposed by the
success trap. The four identified phases strongly correlate with the periods
distinguished in the suppression process (in the second study). The
intervention phases uncovered by this study are denoted by 1, 2, 3, and 4
(respectively: ‘too early’, ‘early’, ‘timely’, and ‘too late’).
(1)
Interventions conducted at the ‘too early’ phase are characterized by
very high opportunity costs because short-term opportunities
remain unused. These costs can be so significant that they result in
the firm becoming trapped in the success trap. Interestingly, the
best strategy to avoid the success trap, as this stage, is to do nothing
and let period A of the suppression process unfold.
(2)
The main difference with the first phase is that interventions
conducted at the ‘early’ phase have increasingly higher chances of
success. That is, adjustments to the exploitation-exploration balance
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at this point (at the end of period A of the suppression process) are
characterized by initially high, but rapidly decreasing, opportunity
costs and required intervention effort (note that in Chapter 4, the
actual effort is denoted by ‘intervention size’).
(3)
The ‘timely’ phase is distinguished by very low opportunity costs
and small intervention effort required to counteract the
suppression process. This phase greatly overlaps with period B of
the suppression process; the period in which the environmental
change ensues.
(4)
Finally, interventions that are designed and executed ‘too late’ have
little chance of being successful due to the unlikely large
intervention effort required. Management and/or the board have
been waiting too long with adjusting the firm to the external
context. Nevertheless, most frame-breaking changes are postponed
until this phase is reached (which actually begins early in period C
of the suppression process). For example, think of Toys “R” Us,
where the board intervened – by assigning a new CEO – eight years
after the environment had started changing, only to find out they
were (far) too late. Firm survival then depends on drastic
turnarounds, such as a stock market exit (Helfat et al., 2007;
Tushman et al., 2004; Walrave et al., 2011).
The existence of the four phases identified exemplifies the importance
of timing (i.e., intervention timing). That is, since the different phases
demonstrated various probabilities of success, it is crucial that top
management aims to intervene at the correct moment in time. In this
respect, evolutionary-ecological theories already acknowledged the
importance of timing (Hannan and Freeman, 1984). More specifically, in the
context of this study, there should be consensus at the top management level
concerning resource allocation and timing in order to effectively act upon
environmental opportunities and threats (Levinthal and March, 1993;
O’Reilly and Tushman, 2008). These results speak in favor of a thoughtful
collaboration between the executive board and the Board of Directors
regarding interventions targeted at the exploitation-exploration balance.
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Synergy among – and reflection on – the
findings

This dissertation has presented a diverse array of research questions and
methods. Moreover, the term ‘recessionary times’, as posited in the title and
main research question, was considered from a rather broad perspective.
That is, Chapter 2 focuses on global economic contractions while Chapter 3
and 4 focus on unanticipated disruptive changes in the competitive market –
both events likely to results in recessionary times. In this respect, we argue
that this common theme provides a strong synergy between the different
chapters.
Consider the following example. In the first study we argue and find
that, during times of crisis, firms with a primary focus on exploitation
underperform compared to their competition. In this respect, we know that
many firms overemphasize exploitative activities during recessionary times.
Nevertheless, this study does not outline how such overemphasis on
exploitation comes to be; merely that it happens and what the consequences
are. The second study provides an underlying rationale for this observation, a
process theory that explains how firms get stuck in the suppression of
exploration (i.e., the suppression process). (In this respect, answering a what
question typically motivates the subsequent study of answering a how
question, and vice versa.) That is, the process theory describes and explains
how the interplay between top managers, board members and exploitationexploration activities can trap the firm in the suppression of exploration. So
far, these findings inform us about the consequences and nature of the
problems related to systematic overinvestment in exploitation (often referred
to as the success trap). The third study, subsequently, outlines how firms in
such a situation can counteract the suppression process. That is, this study
serves to identify several mechanisms, aimed at realigning a firm’s
exploitation-exploration balance with the environmental context. In this
respect, the first study implies that firms that accomplish such a strategic
alignment between exploitation-exploration and the environmental context
possess a competitive advantage.
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What becomes evident from the studies conducted is the importance of
explorative investments during times of crisis. Furthermore, this implies
that a shared vision about the exploitation and exploration investments
should be developed between the two most important entities at the top
level: the executive team and the Board of Directors. This alignment between
executives and directors is paramount to create commitment for, and actual
investment in, exploration. This is especially important in recessionary
times, when the self-reinforcing suppression process is easily triggered and
the road to the success trap is short. Moreover, once initiated, counteracting
the suppression process is no easy task.
Nevertheless, many publicly owned firms do not possess the power (at
the top management level) to withstand the tremendous pressure to focus on
exploitation generated by the financial markets – especially during
recessionary times. Think for instance of Philips and TomTom, which are
facing a significant pressure, from the financial markets, to exploit their
current product portfolio. This suppresses more explorative investments,
which are needed for the development of new technologies and products. In
this respect, one can say that the presented findings – besides insights
concerning how to fight a bear – also imply treacherous dynamics for
publicly owned firms facing an economic downturn.
In this respect, the stock market has changed dramatically in the last
few decades. The stock market has undergone a shift from being populated
by mainly (small) private investors toward mainly (large) institutional
investors (e.g., hedge funds, private equity funds, and pension funds). The
overall share of institutional investors in the stock market has grown from 35
per cent in 1975 to 70 per cent in 2009 (Wong, 2010). Institutional investors
typically invest large sums of money in a selected number of companies.
This implies that institutional investors may possess a great amount of
power – through the Board of Directors – over the executive team of these
selected companies. This power follows directly from their sheer size in
equity holdings. In this respect, heavy ‘institutional-selling’ can cause a
significant decline in firm market value, making the company an easy target
for acquisitions (Baysinger et al., 1991).
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Furthermore, institutional investors are frequently charged with
promoting – short-term – exploitative activities (Baysinger et al., 1991;
Graves and Waddock, 1990; Woolridge, 1988). This is attributed to the fact
that reward and incentive systems of institutional investors are based on
quarterly or annual results, bringing along the need for quick return-oninvestment (Jensen and Meckling, 1976). The powerful position and shortterm focus of institutional investors together are arguably a key driver of the
short-term focus observed within many publicly owned companies. This also
provides insight into why the rewards for executive teams in these
companies are largely based on short-term performance indicators, like
profit and share price (Bolton et al., 2006).
The dynamics described above dictate that boards often place an
emphasis on their control tasks (requiring management-board independence)
rather than on firm strategy (requiring extensive management-board
interaction) (McNulty and Pettigrew, 1999). The findings in this dissertation
clearly suggest that a mere focus on management-board independence is
likely to inhibit organizational effectiveness. An ongoing management-board
dialogue would allow for long-term strategy making, and enhance the
likelihood that a viable balance between exploitation and exploration
activities is pursued. More specifically, the executive team should (to some
degree) be shielded from the short-term pressures that originate from the
capital market. As such, the Board of Directors needs to position themselves
between the (institutional) investors and the executive team and engage in a
strategic discussion with the management team to define a truly long-term
strategic direction.
Nevertheless, as argued, most top management teams are not able to
withstand the tremendous pressure from the financial markets. As such, our
results also imply that a solution to the dilemma previously described is
something that requires further consideration. One potential solution can be
found in the development of new organizational structures, which do not
suffer from the day-to-day peculiarities of the financial markets. Inspiration
for such organizational entities might be found at, for instance, the
Rabobank, a highly successful cooperation. Furthermore, one could also think
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of the so-called ‘consent-share’: a structure in which owners and executives
are equal in terms of decisive power (e.g., Romme and Endenburg, 2001).

5.6

Practical discussion

When Nakasone was appointed as CEO of Toys “R” Us in 1998, this firm
faced major profitability and viability threats. Toys “R” Us was confronted
with a swiftly deteriorating competitive position in a market it had once
monopolized (Wiersema, 2002). This had much to do with the entry of
discount retailers but also with the fact that computers and electronic games
were replacing the older-child market toys and entertainment. This
unanticipated environmental change resulted in a serious performance
decay over the period 1990 – 1998, which caused the resignation of
Nakasone’s predecessor (Wiersema, 2002). As such, the fresh CEO was
under considerable pressure from the board to quickly restore firm financial
performance. Nakasone, therefore, initiated a large scale cost reduction
program to improve the earnings. This exploitative program consisted of,
among others, closing underperforming stores, cutting back inventory levels,
and decreasing the size of the workforce (Wiersema, 2002). Nevertheless,
the top manager never addressed the company’s most pressing challenge:
responding to the unfolding environmental change (i.e., the market shift to
computer and electronic games). Toys “R” Us competitive position further
declined and the stock price nose-dived by as much as 45 per cent during
Nakasone’s reign. The Board of Directors fired Nakasone after only 18
months in his job (Wiersema, 2002).
The results obtained in this dissertation can help executive teams and
boards make deliberate choices concerning exploitation-exploration
investments during dire times. Consider the example about Toys “R” Us. In
2005, public stock of Toys “R” Us closed for the last time, a few years after
Nakasone was fired (Wiersema, 2002). Could top management have
prevented the stock-market exit of a company that had once monopolized its
main market? The results of this dissertation shed light on the seriousness
of the challenges faced by Toys “R” Us. Moreover, the findings in this book
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point out some mistakes possibly made by the executive team and the Board
of Directors in this company that, perhaps, could have been avoided.
The first study implies that the environmental context influences the
relationship between the exploitation-exploration balance and firm
performance (and, moreover, that this moderating effect changes over time).
Regardless of the structural changes in customer preferences, Toys “R” Us
remained primarily directed toward exploitation. As such, the company’s top
management substantially undermined its competitive advantage. Moreover,
and admittedly extending the findings from the first study, we argue that for
firms facing rapidly declining performance due to environmental changes,
explorative investments are needed to contest the actual root cause
underlying organizational decline. As such, it is save to argue that Toys “R”
Us did not possess the required ambidextrous capability to effectively fight
the unfolding environmental change (Helfat et al., 2007; Teece et al., 1997).
In this respect, Toys “R” Us’ top management (be it Nakasone’s predecessor
and/or the Board of Directors) should have noticed the sustained
environmental change and have reacted appropriately (i.e., with more
explorative investments). In this respect, our findings suggest that a more
balanced exploitation-exploration portfolio could have been developed and
maintained to achieve better performance in such a dynamic context.
The failure to initiate explorative investments suggests that Toys “R” Us
was captured by the suppression process for an extended period of time. The
suppression process seems to have been triggered by the environmental
change that occurred around 1990 (i.e., computers and electronic games
replacing the older-child toys market) and subsequent decay in performance.
As described, Toys “R” Us’ top management failed to explore the new
environmental conditions and belonging rules. That initiated period C of the
suppression process. By now, the executive team was facing substantial
pressure from the Board of Directors to quickly restore firm financial
performance by means of exploitation (Wiersema, 2002); much like the
company investigated in the second study of this dissertation. As such,
performance continued to decline until period E of the suppression process,
where the firm got fully caught in the success trap (Levinthal and March,
1993; Walrave et al., 2011).
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In view of the self-reinforcing nature of the suppression process, it is
paramount for top management to know and recognize the sequence of
events that comprises the suppression process. Such knowledge shared
among the executive team and the board might very well have prevented the
process altogether.
In this respect, it was only in period E of the suppression process that
the board decided to intervene by assigning a new CEO (i.e., Nakasone).
Nevertheless, the results of the third study illustrate that interventions
designed and executed at this point in time (‘too late’) are very unlikely to
become successful. At this stage, the intervention effort required to break up
the suppression process is simply too large. Moreover, the Board of Directors
continued to completely suppress most (if not all) exploration initiatives, in
an attempt to – quickly – restore firm performance. In this respect, when
Nakasone was appointed as CEO, the firm was already fully caught in the
success trap. A turnaround at this moment in time was highly unlikely. So,
could Nakasone have saved Toys “R” Us from a stock-market exit? Probably
not. Evidently, it was Nakasone’s predecessor (in cooperation with the board)
who should have acknowledged, and responded to, the upcoming
environmental change. Eventually, the only option for Toys “R” Us was to
neutralize the external pressure to exploit: Implying a stock-market exit. On
July 21, 2005, a few years after Nakasone was fired, a consortium of Bain
Capital Partners, Kohlberg Kravis Roberts & Co. and Vornado Realty Trust
completed a leveraged buyout of Toys “R” Us (Wiersema, 2002).

5.7

Limitations and future research

The generalizability of our findings, exposed by three studies, might be
limited. For the first study, our findings may be limited to large IT
companies. The focus on this specific sector allowed us to control for
industry differences that might otherwise have masked how the
environmental context moderates the relationship between exploitationexploration and firm performance. For the second and third study, the main
results may be restricted to publicly owned firms with highly constrained
resources and a history in exploitation. Nevertheless, we argued that any
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publicly owned firm – subject to a supervisory board similar to the
investigated firm – can get trapped in the suppression process, due to the
strong need to divide resources between exploitation and exploration, the
separation of control and ownership, and the (prevailing) short-term
orientation of the firm’s shareholders. In this respect, additional research is
required to extend the scope of our findings. More specifically, additional
research – in different industrial contexts and/or economic regions – is
required to be able to generalize our findings.
All chapters placed a focus on top management, and in a sense,
assumed an automatic diffusion of the exploitation-exploration strategy into
operational processes (and subsequent financial performance). However, not
much is known about how managerial effort translates exactly into
operational processes (Durmusoglu et al., 2008; Tushman and O’Reilly,
1996; Wood and Bandura, 1989). More knowledge related to this top-down
transition process is required if executive teams are to build a truly
sustainable (and thus flexible) exploitation-exploration ratio. Tools like
systems dynamics modeling could prove very useful for building such
knowledge (Sterman, 2000).
As outlined in the previous section, the results obtained in this
dissertation can be helpful for both executive teams and boards alike in
making deliberate choices regarding exploitation-exploration investments in
recessionary times. Evidently, firms should balance their exploitationexploration ratio. But, how can executives apply the guidelines arising from
this doctoral dissertation? How can top management measure their firm’s
exploitation-exploration balance? What kinds of data need to be collected for
this measurement? Furthermore, how can top management measure the
exploitation-exploration requirement that is associated with market and
competitive dynamics? These are essential ingredients required for the
effective use of the presented results. Although this dissertation provided
some insights into how to measure these variables, future research should
further elaborate on these questions.
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Closing remarks

This dissertation investigated how firms should orchestrate their exploitationexploration activities in recessionary times. In this respect, Gersick (1988, p.11)
suggested that research should focus “on when and how organizations steer
successfully through changing environments.” We approached the main
research question from three different perspectives. More specifically, we
conducted a variance study, a history-friendly process study and a historydivergent process study. Combined, the results indicate that maintaining an
alignment between the exploitation-exploration ratio and the contextual
situation is paramount for firm survival. Moreover, firms seem to be
constantly exposed to the risk of getting caught in the suppression process. A
process that is not easily counteracted. In this respect, today’s competitive
and turbulent context demands a proactive, long-term, and often anti-cyclical
investment approach. This study suggests that a firm can enhance its longterm viability by developing and sustaining a carefully orchestrated
exploitation-exploration investment portfolio.
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Appendix I
The robustness of key findings in Chapter 2 was assessed by a series of tests,
which are reported in Table AI.1, Table AI.2, and Table AI.3. Overall, all tests
confirmed the robustness of the results. The only notable exceptions were
the models ran with one and two available lags, which decreased the
significance of b1 and b2 (Table AI.2). This can be explained by the loss in
efficiency resulting from the substantial decrease in the number of
instruments available.
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Table AI.1: Robustness tests
Dependent variable:
Relative Tobin’s Q

EE-ratio, H1
(EE-ratio)2, H1
Bear dummy, H2
EE-ratio * Bear
dummy, H2
(EE-ratio)2 * Bear
dummy, H2
Relative Tobin’s Qt-1
R&D expenditure a
R&D missing dummy
Firm size a
Firm age a
U.S. location dummy
GICS 4510 dummy
GICS 4520 dummy
Constant
Hansen test of overid.
Arellano Bond AR(1) c
Arellano Bond AR(2) c

Extra
observations
(0-8 lags)
Coeff. (S.E.) b
.789 (.304)**
-.605 (.224)**
.358 (.098)***
-.593

Tobin’s Q divided Tobin’s Q divided by
by mean
median
Coeff. (S.E.) b
2.534 (.916)**
-1.837 (.650)**
.955 (.318)**
-2.274 (.933)*

Coeff. (S.E.) b
3.037 (1.100)**
-2.202 (.780)**
1.145 (.381)**
-2.725 (1.119)*

(.305)*

1.616 (.667)*
1.937 (.7800)*
(.232)*
.882 (.017)***
.882 (.017)***
.885 (.019)***
.038 (.012)**
.046 (.015)**
.026 (.010)**
.008 (.044)
.010 (.053)
-.005 (.035)
-.011 (.027)
-.013 (.032)
-.012 (.016)
.022 (.020)
.027 (.024)
-.027 (.011)**
.027 (.021)
.032 (.026)
-.010 (.014)
.008
(.022)
.010
(.027)
.021 (.017)
.011 (.026)
.014 (.031)
.000 (.016)
-.924
(.313)**
-1.108
(.375)**
-.294 (.097)**
1
1
1
***
-4.52
***
-4.52
***
-6.38
1.02
1.02
-.23
a
b
Standardized value; The standard errors are robust to heteroskedasticity and
arbitrary patterns of autocorrelation within agents (Roodman 2009a); c z values
larger than |4| were omitted from the analysis; + p < .10; * p < .05; ** p < .01; *** p <
.001. Time dummy variables were included in all models but are omitted from these
results. One-tailed significance levels reported.
.413
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Table AI.2: Robustness tests
Dependent variable:
Relative Tobin’s Q
EE-ratio, H1
(EE-ratio)2, H1
Bear dummy, H2
EE-ratio * Bear dummy,
H2
(EE-ratio)2 * Bear
dummy, H2
Relative Tobin’s Qt-1
R&D expenditure a
R&D missing dummy
Firm size a
Firm age a
U.S. location dummy
GICS 4510 dummy
GICS 4520 dummy
Constant
Hansen test of overid.
Arellano Bond AR(1) c
Arellano Bond AR(2) c
a

0-1 lag (min)

0-2 lags

0-4 lags

Coeff. (S.E.) b
.654 (.546)
-.512 (.400)+
.501 (.187)**
-1.063 (.568)*

Coeff. (S.E.) b
.487 (.354)+
-.396 (.263)+
.406 (.129)**
-.766 (.401)*

Coeff. (S.E.) b
.764 (.325)**
-.571 (.239)**
.382 (.106)***
-.646 (.330)*

.768 (.416)*

.551 (.304)*

.435 (.250)*

.887 (.023)***
.024 (.008)**
.033 (.066)
-.039 (.036)
.008 (.021)
.012 (.018)
.008 (.024)
.022 (.020)
-.216 (.112)*
1
-6.51 ***
-.26

.887 (.020)***
.021 (.009)**
.000 (.045)
-.012 (.018)
-.024 (.013)*
-.008 (.014)
.016 (.016)
-.003 (.016)
-.295 (.103)**
1
-6.36 ***
-.29

.887 (.025)***
.022 (.011)*
.049 (.076)
-.029 (.049)
.014 (.028)
.015 (.022)
-.004 (.026)
.018 (.025)
-.271 (.173)+
1
-6.43 ***
-.28

Standardized value; b The standard errors are robust to heteroskedasticity and
arbitrary patterns of autocorrelation within agents (Roodman 2009a); c z values
larger than |4| were omitted from the analysis; + p < .10; * p < .05; ** p < .01; *** p <
.001. Time dummy variables were included in all models but are omitted from these
results. One-tailed significance levels reported.
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Table AI.3: Robustness test
Dependent variable:
Relative Tobin’s Q
EE-ratio, H1
(EE-ratio)2, H1
Bear dummy, H2
EE-ratio * Bear dummy,
H2
(EE-ratio)2 * Bear
dummy, H2
Relative Tobin’s Qt-1
R&D expenditure a
R&D missing dummy
Firm size a
Firm age a
U.S. location dummy
GICS 4510 dummy
GICS 4520 dummy
Constant
Hansen test of overid.
Arellano Bond AR(1) c
Arellano Bond AR(2) c
a

0-8 lags (reported)
Coeff. (S.E.) b
.826 (.306)**
-.633 (.225)**
.368 (.099)***
-.627 (.307)*
.438 (.233)*
.885 (.019)***
.025 (.010)**
-.006 (.036)
-.013 (.018)
-.027 (.011)**
-.010 (.014)
.022 (.017)
.000 (.016)
-.305 (.098)**
1
-6.35 ***
-.27

0-16 lags (max)

All endogenous

Coeff. (S.E.) b
.874 (.316)**
-.669 (.236)**
.387 (.098)***
-.683 (.303)*

Coeff. (S.E.) b
.743 (.299)**
-.581 (.226)**
.326 (.099)***
-.491 (.307)+

.479 (.230)*

.334 (.236)+

.882 (.019)***
.026 (.009)**
.008 (.031)
-.009 (.016)
-.022 (.012)*
-.008 (.013)
.016 (.017)
-.001 (.015)
-.320 (.099)**
1
-6.39 ***
-.27

.884 (.019)***
.032 (.010)**
.014 (.030)
-.009 (.016)
-.014 (.013)
-.004 (.013)
.015 (.018)
.006 (.015)
-.280 (.095)**
1
-6.41 ***
-.24

Standardized value; b The standard errors are robust to heteroskedasticity and
arbitrary patterns of autocorrelation within agents (Roodman 2009a); c z values
larger than |4| were omitted from the analysis; + p < .10; * p < .05; ** p < .01; *** p <
.001. Time dummy variables were included in all models but are omitted from these
results. One-tailed significance levels reported.

Appendix II
The model used in Chapters 3 and 4 was developed in VENSIM software.
The full model, in terms of stock and flows, is given in Figure AII.1. The
model was subjected to history-replicating and history-divergent simulations.
We also exposed the model settings to several sensitivity analyzes.
The theoretical background of the model can be summarized as follows.
Firstly, the model considers the dynamic effects of aligning exploitation and
exploration with environmental aspects. Secondly, we assume exploitation
and exploration activities are two ends of one continuum that are
constrained by a shared set of (limited) resources. Thirdly, the model focuses
on the capabilities of top management to sense environmental changes and
translate these into a balanced portfolio of exploitation and exploration
projects. In this respect, we assume the existence of an ‘optimal’ (i.e., most
profitable) exploitation-exploration balance. The managerial capability arises
from the interaction between top management and the Board of Directors.
Fourthly, inertial forces limit the speed in which strategic changes are made.
Finally, we assume the firm in our model is technically fit; that is, the model
focuses on the firm’s evolutionary fitness and, as such, on top
management’s capability to align the exploitation-exploration ratio with the
environmental context.
The different feedback loops, as discussed in Chapter 3, are illustrated
in Figure AII.1. Those are the ‘External pressure’ feedback loop, the ‘Stick to
exploitation’ feedback loop, and the ‘Attempt to explore’ feedback loop.
Please note that the ‘External pressure’ and ‘Stick to exploitation’ loops
overlap (from RIE to Change in investment exploitation). The ‘Attempt to
explore’ feedback loop overlaps a critical part of the ‘External pressure’ loop
(from Inv_Explore to RIE). The figure also denotes all the exogenous
influences and the adjustment times (delays) used. The unit of time in the
model is weeks and the total simulation time is 800 weeks (slightly more
than 14 years). The simulation algorithm was Euler’s method with a step size
(dt) of .25 weeks.
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Figure AII.1: Overview of the complete model
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AII.1

Model overview

Section 2 of this chapter describes all equations of the formal model in more
detail. Subsequently, in Section AII.3, we provide an overview of the model
settings and the sensitivity of the calibrated variables. Section AII.4 explores
whether the model should be deterministic or stochastic. Section AII.5
discusses the changes made to the model to allow for the experiments
discussed in Chapter 4. Section AII.6 focuses on the sensitivity of the
experiments and their outcomes.

AII.2

Model description

Capabilities are often a matter of degree (Winter, 2000), and can therefore
be modeled as continuous variables. In our model, the balance between
exploration and exploitation is determined by the distribution of the available
resources (AR) over the two ends. Following our assumption described in
the previous section, the amount of AR, an auxiliary variable, is finite: it is
calculated as a certain percentage (POR) of the operating result (OR) in a
current period. Nevertheless, we assume a minimum amount of resources
(MAR) that will be available even when the OR is negative or very small.
MAR, an exogenous constant (set to .5), prevents negative amounts of AR
and thus simulation errors. In order to achieve this, the ‘MAX’ function is
used. This function assesses if the calculated AR is greater than the MAR
and then returns the calculated value (if true) or an assumed fixed minimum
amount of resources (MAR) (if false). Note that MAR does not influence the
process theory as outlined in the chapter because a negative OR will only
occur at the very end of the described sequences of events.
(

)

(1)

The percentage of the AR invested in exploration is captured by the
variable ‘Resource investment in exploration’ (RIE) (see function 17). The
stock ‘Investment in exploitation’ (Inv_Exploit) refers to the amount of
resources invested in exploitation in the current period. On the other end of
the continuum, the stock ‘Investment in exploration’ (Inv_Explore) denotes
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the level of resources allocated to exploration in the current period. Recent
studies show that implementing new innovation strategies and thus routines
is not simple; moreover, it takes considerable time and effort before these
strategies and routines become effective (e.g., Durmusoglu et al., 2008). The
desired resource adjustment is therefore subject to an adjustment time (AT)
(exogenous constant). The AT is shorter for exploitation (AT_Exploit) than
for exploration (AT_Explore), since it involves more radical changes to the
routines. This gives the following equations:
Change in investment exploitation:
(

)

)

((

)

(2)

Change in investment exploration:
(

)

(

)

(3)

The exogenous variable ‘Environmental competitiveness’ (EC)
represents the level of competition in the firm’s environment and captures
the number and strength of competitors in the current period. This
exogenous variable ranges from 0 (monopolistic) till 1 (highly competitive).
The EC variable was estimated by calculating the Herfindahl index for the
case firm. This index is calculated by subtracting the sum of the squared
market shares from 1. This is captured by the following equation, where si is
the market share of firm i in the market, and N is the number of firms:
∑

(4)

‘Environmental dynamism’ (ED) is an exogenous variable representing
the level of dynamism in the market in the current period. It ranges from 0
(extremely lethargic) to 1 (extremely dynamic). This variable was estimated
by rescaling the S&P 500 index (from the beginning of 1994 till the ending
of the 3rd quarter of 2009). More specifically, the S&P 500 growth rate was
calculated for every t (with t0 = 1) and the result subtracted with 1. (The latter
is done because the initial situation is assumed stable and the starting values
of ED should therefore be close to 0, rather than 1.) This operation is
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captured by gr. The resulting data set (ranging from .0 to 2.3) was then
divided by x to ensure fit with the given range for ED. Lastly, the moving
average over 26 weeks was taken in order to smooth out any non-systematic
changes. This results in the following algorithm, where x will equal 3:
(

∑ (

))

(5)

The variable ‘Environmental competitiveness and dynamism’ (ECD)
represents the state of the environment in the current period, which
determines the most appropriate exploitation-exploration ratio at a specific
moment in time. ECD is a continuous variable ranging from 0 (extremely
stable) till 1 (extremely instable). The ECD variable is determined by the two
exogenous variables EC and ED. More specifically, the two lookup variables
‘Effect of EC on ECD’ and ‘Effect of ED on ECD’ capture the influence of EC
and ED on ECD. With regard to the former, the S-curve (see Figure AII.2)
represents the situation in which high levels of dynamism bring along the
need for exploitation, while low levels of dynamism need a more balanced
portfolio of exploitation and exploration activities. Concerning the latter, the
S-curve (see Figure AII.2) reflects the idea that high levels of dynamism
require more exploration efforts, while low levels of dynamism demand
(mostly) exploitation initiatives.
As argued in Chapter 3, the ED variable has more influence on the
appropriate mix than the EC variable, which results in the following formula
(note the two lookup functions) (where is

the weight factor, which is equal

to 2/3 in our case):
(

)

(

)

(

)

(6)

The ECD variable thus captures the ‘optimal’ balance assumed between
exploitation and exploration and is the basis for both the reinforcing ‘Stick to
exploitation’ and the balancing ‘External pressure’ loop.
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Figure AII.2: Effect of EC and ED on the required exploitation-exploration ratio.

AII.2.1

Stick to exploitation

In general, perceptions tend to adjust to new circumstances with a certain
delay, which can be modeled in terms of the behavior of a first-order
adaptive system (Sterman, 2000). Top management’s perception of the
environment, denoted by the stock ‘Perceived environmental
competitiveness and dynamism’ (PECD), is thus subject to such a delay. This
variable captures the perceived environmental situation in the current
period. The delay is specified by the variable ‘Perception adjustment time
Management’ (AT_Management) (an exogenous constant).
Change in PECD:
(

)

(

)

(7)

The balance between exploitation and exploration in the current period
is captured by the variable ‘Relative investment in exploitation’ (RI_Exploit).
The balance is given in terms of the relative investment in exploitation. Since
both Inv_Exploit and Inv_Explore denote the investments in respectively
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exploitation and exploration at a certain time, RI_Exploit is calculated by
dividing the Inv_Exploit by the sum of Inv_Exploit and Inv_Explore.
(

)

(8)

From the PECD and the RI_Exploit, the ‘Perceived alignment with the
environment’ (PAE) can be calculated. Here, 1 implies a perfect alignment,
while 0 means no alignment at all. (Please note that the kind of
manufacturing firm modeled typically does not have very low values for
RI_Exploit, given the importance of efficiency.)
(

)

(9)

Subsequently, the PAE triggers managerial action – denoted in the
stock ‘Perceived need to explore’ (PNE). This variable constitutes the
cognitive aspect of the behavior of top management in the current period.
More specifically, it denotes top management’s perceived appropriate
balance in the current period. Due to inertial forces (AT_Myopia; an
exogenous constant), the PNE is subject to a first-order delay.
Change in PNE:
(

AII.2.2

)

(

)

(10)

External pressure

The alignment between the exploitation–exploration ratio and the
environment influences the return on investment (ROI), and thus the
operating result of the firm. In that respect, heavy investments in
exploration, when the environmental situation demands more exploitation,
will result in an inferior return on (exploration) investments. We thus
consider two ROIs, one for exploitation and one from exploration
investments. The former one is captured by the stock ‘ROI_Exploit’ while the
latter one is denoted by the stock ‘ROI_Explore’. Both capture the level of
ROI in a current period. Moreover, this sequence of events (from
investments to operating results) takes place with a certain delay because
initial investments have to be transformed into (money generating)
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innovation. This delay is smaller for returns related to exploitation
(exogenous constant RD_Exploit) than it is for exploration (exogenous
constant RD_Explore), since the latter needs significantly more time to
generate market success (Burgelman et al., 2004). Moreover, investments
made in exploration that are aligned with the environmental situation (i.e.,
the alignment between the exploitation-exploration investments and the
ECD; see equations 11 and 12) yield a higher return on investment (Jansen et
al., 2006; Uotila et al., 2009). For example, the identification of a new
market can, most likely, make a larger (positive) financial impact than the
incremental improvement of a product in an existing market. Therefore, two
different constants are needed to create a distinction between ROIs from
exploitation and exploration: ‘Result factor exploitation’ (RF_Exploit) and
‘Result factor exploration’ (RF_Explore).
Change in ROI_Exploit:
(

)

(

(

)

)

(11)

Change in ROI_Explore:
(

)

(12)

OC denotes the 'Operating costs' (an exogenous constant), and OR (a
variable) is a function of:
(13)

Shareholders also perceive the ORs with a certain delay, implying the
use of a first-order adaptive system regarding the trend of the OR. The
perceived trend in the OR (captured by the stock PTOR) is therefore
calculated as the average (thus delayed) fractional growth rate (which is
negative for decline). As such, it provides a simple trend estimate for the
currently perceived OR.
(
(

)
)

(14)
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(

)

(

)

(15)

The PTOR determines the amount of pressure from shareholders to
generate short-term financial results. This is captured by the stock ‘External
pressure to exploit’ (EP) which refers to the level of pressure in a current
period. This effect is determined by the lookup variable ‘Effect of POR on
EP’ (see Figure AII.3). This lookup captures the process that when top
management fails to achieve acceptable financial returns, this will result in
pressure from the owners on top management to generate short-term
financial results (i.e., a pressure to exploit). On the contrary, when owners
perceive the financial performance to be adequate, top management will
have the possibility to adjust the exploitation-exploration ratio as desired (the
influence of the EP becomes evident at the ‘Attempt to explore’ loop).

Level of external pressure to exploit

1
0.8
0.6
0.4
0.2

0

Perceived trend in the operating results (PTOR)

Figure AII.3: Effect of PTOR on EP

The increase and decrease of external pressure is also subject to a delay,
the pressure adjustment time (exogenous constant AT_Pressure). This delay
arises from the fact that, firstly, the Board of Directors operates on the basis
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of quarterly reports of operating results (reporting delay), and secondly, the
Board acts on the basis of the trend rather than incidental fluctuations in
OR. Therefore, the following equation was used for the external pressure to
exploit (EP) on the executive board:
(

AII.2.3

)

(

(

)

)

(16)

Attempt to explore

The subsequent interaction between the perceived need to explore (PNE) and
the external pressure to exploit (EP) determines the value of the variable RIE
and reflects top management’s behavior (related to the exploitationexploration balance). This variable can range from 0 to 1 (0 implying a sole
investment in exploitation projects while 1 means a mere investment in
exploration initiatives). Because this variable depends on both PNE and EP,
it is calculated by multiplying top management’s desired and the
shareholder’s allowed investment in exploration activities. The result of this
process is the actual investment level in exploration as well as in exploitation,
which constitutes a key component of the ‘Attempt to explore’ feedback loop:
(

AII.3

)

(17)

Model settings and sensitivity

This section presents all the values for the constants after conducting
history-replicating simulation based on the obtained data (see Chapter 3 for
more details regarding data collection). This implies that certain constants
were ‘calibrated’ to fit the model variables with corresponding data gathered
on site. The results can be seen in Table AII.1 where the variables are
alphabetically ordered and their set value presented. In this table, a ‘*’
denotes the variables that were taken into the calibration process. In
addition, Table AII.2 provides an overview of all the variables in the model,
and Table AII.3 gives an overview of all the functions.
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As can be seen in Table AII.1, certain variables were not estimated
during the history-replicating simulation, but based on reasoning and case
study observations. This can be explained by the fact that the firm, from
which we gathered our data, did not engage significantly in exploration. As
such, it makes no sense to calibrate the delays for exploration. This concerns
the variables ‘AT_Explore’ and ‘RD_Explore’. We manually set these
variables to two years; in line with the literature that observes the
development of radical innovation is likely to take years (e.g., Burgelman et
al., 2004). As described in Chapter 3, these two variables were subject to a
multivariate sensitivity analysis. These variables were given a 5 per cent
range to vary within (101.4 < 104 weeks < 106.6). The result (of 200 runs) is
reported in Figure AII.4, which demonstrates that the confidence levels only
drop somewhat in the last 200 weeks of the total simulation period. As such,
all simulations up to the 95 per cent confidence bounds follow the same
trend as the history-replicating simulation. This implies the model is rather
robust.
160
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52 104 156 208 260 312 364 416 468 520 572 624 676 728 780
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Dotted white line represents the history replicating simulation.
Confidence level: π = 25%; π = 50%; π = 75%; π = 90%; π = 95%; – = 100%
Figure AII.4: The sensitivity analysis of the manually estimated ‘exploration’
constants (AT_Explore and RD_Explore).
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Other variables not included in the calibration were the adjustment
times (delays) that we could estimate by means of case observations and
reasoning: ‘AT_Management’, ‘AT_Board’, and ‘AT_Pressure’. Data related
to these variables become (formally) available to the Board of Directors and
the executive board every quarter. However, only if a certain trend occurs
over a period of two quarters (e.g., negative operating result), the Board of
Directors and the executive board are likely to perceive it as a systematic
trend. Therefore, these variables were set to 26 weeks (six months). Also
these three variables, including the AT_Myopia variable, were subjected to a
sensitivity analysis. All variables were allowed an 8 per cent variation. For
AT_Management, AT_Board, and AT_Pressure this resulted in the following
range: 24.96 < 26 weeks < 27.04. AT_Myopia had the following range: 438.4
< 456.7 weeks < 474.9). The results (200 simulations) reported in Figure
AII.5 once more indicate good model robustness.
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Dotted white line represents the history replicating simulation.
Confidence level: π = 25%; π = 50%; π = 75%; π = 90%; π = 95%; – = 100%
Figure AII.5: The sensitivity analysis of the manually estimated ‘adjustment time’
constants (AT_Management, AT_Board, AT_Pressure, and AT_Myopia).
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The history-divergent simulations were also subjected to sensitivity
analyzes. For this, the exogenous ECD variable was (two times) randomly
adjusted over 200 runs. The first set of runs randomly decreased the ECD
variable by up to 50 per cent, simulating a decreased level of dynamism and
increased level of competitiveness (stable-scenario). The second set of runs
randomly increased the ECD variable by up to 50 per cent, simulation an
increased level of dynamism and a decreased level of competitiveness
(unstable-scenario). Figures AII.6 and AII.7 depict the results of the
sensitivity analyzes of the chosen adjustment in the ECD variable, in the
stable respectively unstable scenarios. The results of both exercises further
confirm the robustness of the sequences of events described in Chapter 3:
for the stable-scenario (Figure AII.6), all 200 simulations end with a notably
decreased external pressure (EP), while for the unstable-scenario (Figure
AII.7) all simulation runs result in the suppression trap. As such, the
sensitivity analysis for the stable-scenario underscores the robustness of our
finding that when top management is able to cope with the environmental
change, a low level of external pressure results and the suppression trap is
avoided. The sensitivity analysis for the unstable-scenario confirms the
robustness of the conclusion that if top management is not able to cope with
environmental change, the suppression process is likely to be triggered and
will eventually lock the firm in the suppression of exploration. (Note that
from period D onwards, it is very likely that the firm will need to engage in
major reorganizations in order to survive.)
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Figure AII.6: Sensitivity of the history divergent process theory, stable-scenario.
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Table AII.1: Overview of all model constants and settings.
Variable name
Setting
(Unit)

95% CI

Comments/ Explanation of the source of
delay

AT_Exploit
(Weeks)

37.7085

37.6968
- 37.7228

Time necessary to bring about changes in the
routines in exploitation activities.

AT_Explore*
(Weeks)

104

-

Time necessary to create, or bring about changes
in, the exploration routines.

AT_Myopia*
(Weeks)

456.754

449.608
Time necessary to overcome managerial myopia.
- 465.622

AT_
Management* 26
(Weeks)

-

Time necessary to perceive a systematic change in
the environmental situation by the executive
board.

AT_Board*
(Weeks)

26

-

Time necessary to perceive a systematic trend by
the Board of Directors.

AT_Pressure*
26
(Weeks)

-

Time necessary to perceive a systematic change in
the operating results by the Board of Directors.

Initial
Inv_Exploit
1
(Million Euros)

-

Necessary for starting the simulation. Initial
situation implies a mere focus on exploitation,
which is in line with the investigated firm.

Initial
Inv_Explore
0
(Million Euros)

-

Necessary for starting the simulation. Initial
situation implies a mere focus on exploitation,
which is in line with the investigated firm.

MAR
0.5
(Million Euros)

-

Minimum amount of resources available, even
when the operating result is negative. Required to
avoid model errors.

OC
81.9477
(Million Euros)

81.9469
Operating costs assumed as constant.
- 81.9486

POR
(Percentage)

.0236391

.0236385 Per cent of the operating result that is available for
- .0236396 investment in exploitation and exploration.

RD_Exploit
(Weeks)

35.5818

35.596
- 35.6136

Time necessary to turn investments in exploitation
into money-generating products/processes.

RD_Explore*
(Weeks)

104

-

Time necessary to turn investments in exploration
into money-generating products/processes.

RF_Exploit
(Euros)

127.774

127.775
- 127.776

Factor to differentiate between the results from
exploitation and exploration. Lower for the former.

RF_Explore
(Euros)

1312.29

1301.6
- 1321.02

Factor to differentiate between the results from
exploitation and exploration. Higher for the latter.

* Subject to sensitivity analysis.
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Table AII.2: Overview of all model variables.
Variable
Type
name (Unit)

Comments (Time reference)

AR
(Euros)

Resources available for both exploration and exploitation
initiatives. (Current period.)

Auxiliary

PAE
Auxiliary
(Percentage)

Perceived alignment with the environment. Can range from 1
(no gap) till 0 (maximum gap). (Current period.)

EP
Stock
(Percentage)

External pressure to exploit. Can range from 1 (only invest in
exploitation) till 0 (invest in exploitation and/or exploration).
(Current period.)

ED
Exogenous Environmental dynamism (S&P 500 index). Can range from 0
(Percentage) data variable (extremely instable) till 1 (very stable). (Current period.)
EC
Exogenous Environmental competitiveness (1 - Herfindahl index). Can
range from 0 (monopoly) till 1 (extremely competitive).
(Percentage) data variable (Current period.)
ECD
(-)

Auxiliary

Environmental competitiveness and dynamism. Can range
from 0 (implying a sole need for exploitation) till 1 (implying a
mere need for exploration). (Current period.)

Inv_Exploit
(Euros)

Stock

Sum of Euros invested in Exploitation. (Current period.)

Inv_Explore
Stock
(Euros)

Sum of Euros invested in Exploration. (Current period.)

PNE
Stock
(Percentage)

Perceived need to explore. Can range from 0 (only invest in
exploitation) till 1 (only invest in exploration). (Current period.)

OR
(Euros)

Auxiliary

Sum of exploitation-exploration ROI’s minus the OC. (Current
period.)

PECD
(-)

Stock

Perceived environmental competitiveness and dynamism. Can
range from 0 (extremely instable) till 1 (very stable). (Current
period.)

PTOR
(Euros)

Auxiliary

Average fractional growth rate of OR. (Current period.)

RI_Exploit
Auxiliary
(Percentage)

Percentage of total invested Euros in exploitation compared to
the sum of exploitation and exploration. Can range from 0 till
1. (Current period.)

RIE
Auxiliary
(Percentage)

Result of the interaction between management (PNE) and the
Board of Directors (EP). Can range from 0 (only invest in
exploitation) till 1 (only invest in exploration). (Current period.)

ROI_Exploit
Stock
(Percentage)

Return on investment exploitation (considering RF_Exploit
and RD_Exploit). (Current period.)

ROI_Explore
Stock
(Percentage)

Return on investment exploration (considering RF_Explore
and RD_Explore). (Current period.)
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Table AII.3: Overview of all functions.
Variable
name

Function

AR

(

)

Change in
Inv_Exploit

(

)

((

Change in
Inv_Explore

(

)

(

)

)
)

EC
(for period t)

∑

ED
(for period t)

(

∑ (

))

(

ECD
Change in
PECD

(

)

(

RI_Exploit

(

(

)

)

(

)

Change in
PNE

(

)

Change in
ROI_Exploit

(

)

(

)

(

)
(

(

)

)

OR
(

PTOR
(trend)
Change in
EP
RIE

)

(
(

)

)

(

PAE

Change in
ROI_Explore

)

)

)

(
(

)

(

)

)
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AII.4

Deterministic versus stochastic

An important characteristic of exploration projects is their uncertain nature.
That is, employing a deterministic model, as described in Chapter 3, might
seem to bias the results (e.g., ROI_Explore). Therefore, the effect of a
stochastic return on exploration investment (ROI_Explore) was investigated.
In order to do so, a Pink Noise (PN) structure was adopted and its outcome
multiplied with the ROI_Explore variable.
Change in ROI_Explore (stochastic):
(

)

(18)

PN is formed by first-order exponential smoothing of White Noise (WN)
and is often referred to as first-order auto-correlated noise (Sterman, 2000).
The main difference between the two is that the former has a ‘memory’, and,
therefore, the output of t + 1 is not independent from t. For example, if at a
certain t, the investment in exploration initiates is not as profitable as desired
(e.g., 90 per cent), it is unlikely that at t + 1 the package projects will generate
above expected returns (e.g., 110 per cent). As such, for our application, PN
provides a more realistic noise process than white noise. The following
formulas were used to generate PN (CT equals correlation time). See
Sterman (2000) for more details concerning (pink) noise generation.
Change in PN:
(

((

)

(

)

)

)

(19)

(

)

(20)

Following the argumentation in the main text (Chapter 3) we assume
that, effectively, failures will be counteracted by successes. Therefore, the
mean value was set to 1. The SD was set to .3, giving the PN variable a likely
range from about .95 till 1.05 and a possible range from slightly less than .9
and somewhat more than 1.1. The overall result of the PN process is depicted
in Figure AII.8 which illustrates the different confidence interval levels for
this variable (based on 200 simulation runs). Figures AII.9 and AII.10
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illustrate the behavior of the EP and OR variables in this stochastic model.
The influence of PN on the ROI_Explore variable can be seen in Figure
AII.11.The results of the stochastic model (captured by the confidence
interval levels) can now be compared with the deterministic model (denoted
by the doted white lines). We concluded that the stochastic process (PN) does
not alter the results of this study in a noteworthy manner. As such, the
model was kept deterministic, for reasons of readability.

AII.5

Adjustments required for experimentation

AII.5.1

Adjustments made to allow for experimentation

In order to compute the ‘Opportunity Costs’ (Opp_Costs) variable, required
for the analyzes conducted in Chapter 4, the history-friendly (or ‘replicated’)
OR needs to be compared against the history-divergent (or ‘intervened’) OR.
In this respect, the situation ‘as is’ needs to be compared against to ‘what
could have been’. As shifting the balance toward more exploration will likely
have a (short-term) negative effect on the OR, the missed return on
exploitation investments needs to be captured, while neglecting the possible
long-term profits of the exploration investment. In this respect, the
Opp_Costs can be calculated by subtracting the ‘Replicated OR’ (OR_Rep)
from the ‘Intervened OR’ (OR_Int); starting from the moment of
intervention, for as long as the former is higher than the latter. By doing so,
we capture the opportunity costs associated with changing the exploitationexploration ratio:
(

)

(

)

(21)
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Figure AII.8: Confidence interval levels for the PN variable.
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Figure AII.9: Confidence interval levels for the EP variable (stochastic model).
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Figure AII.10: Confidence interval levels for the OR variable (stochastic model).
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Figure AII.11: Confidence interval levels for the ROI_Explore variable
(stochastic model).

175

APPENDIX II

To allow for interventions targeted at the PNE and EP variables,
equations 10 and 16 were adjusted. More specifically, the ‘normal’ systems
dynamics of the PNE variable is now subject to an intervention, simulated by
means of a RAMP change. In function 22, P1_start denotes the starting time
of the RAMP change targeted at PNE and ranges from t = 0 till t = 800. The
value of P1_duration is determined by means of the tipping point analysis.
Here, a tipping point represent the minimum intervention size (i.e.,
P1_duration) needed to achieve an EP lower than .5, at t = 800, for a given
P1_start. Finally, P1_size is a constant that is fixed at .0025; as was discussed
in Chapter 4.
(

)

(

(

)

)

(22)

Equation 16 (determining EP) was subject to a similar modification,
which is given in function 23. Here, P2_start denotes the starting time of the
RAMP change targeted at EP. P2_duration is, once more, determined by a
tipping point analysis. P2_size is a constant that equals .0025. However, as
was argued in Chapter 4, the effect of an intervention targeted at EP is likely
not permanent (contrary to the effect of an intervention aimed at the PNE
variable). As such, after 52 weeks (see Chapter 4 for the underlying rationale
for this time period), the effect ‘wears off’. As such, after this time frame, the
EP variable is subject to an equal, ramp-wise, change in the opposite
direction.
(

)

(

)

(

)
(

(

)

)

(23)
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AII.5.2

Determining the tipping points by means of
experimentation

In order to determine the tipping points (for the P1_duration and
P2_duration variables), Microsoft Visual Basic for Applications was utilized
in combination with Ventana’s Vensim. The programming code (section
AII.5.2.1) illustrates how the tipping points can be calculated by means of
Dynamic Data Exchange (DDE) between Microsoft Excel and Ventana’s
Vensim. Printing all the programming code that was required for all
experiments conducted is not desirable due to sheer amount of pages
required. As such, one specific example is given, that outlines one type of
experiment. Nevertheless, only minor adjustments to this code would allow
for investigation of various other scenarios. The given programming lines –
if used in conjunction with the outlined SD model – can be used to simulate
an intervention targeted at the Board of Directors (i.e., the EP variable). Note
that in the given code, all texts that are underlined are comments, which
explain the purpose of the subsequent programming lines, but do not
execute any commands.

AII.5.2.1

Example of programming code used for calculating the tipping
points

Sub run_model_experiment_2()
‘
‘S

communication starts connection with Vensim

Dim DDE_channel As Integer
DDE_cha

(“VENSIM” “S

”)

‘No interaction (i.e., messages and warnings will be suppressed)
Application.DDEExecute DDE_channel, “[S
Appli
“[S

‘

b

Dim P2_start As Long
Dim P2_duration As Long

‘

Dim Cell As Long
Cell = 2
Dim operating_result As Long
Dim returnList As Variant

L>N N
NG>SH WW

L

N| ]”
N NG| ]”

b

‘Starts loop to find the tipping points from t = 0 till 800 weeks
Do While P2_start <= 800
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‘Reset variables for t > 0
operating_result = 0

‘
k
point will be found)

(i.e., 200 x .0025) is enough (as otherwise no tipping

P2_duration = 200

‘S
‘S

V

(

thus 200)

Application.DDEExecute DDE_channel, “[Simulate>SETVAL|Pulse 2 duration=” &
P2_duration & “]”

‘S

Application.DDEExecute DDE_channel, “[Simulate>SETVAL|Pulse 2 start=” & P2_start & “]”

‘

N

Appli

( )w

‘S

on

Appli
& 52 & “]”

b

( )

“[Simulate>SETVAL|”“Step 2 decrease on/off”“

]”

“[Simulate>SETVAL|Step 2 decrease relative start=”

‘Run the model

Application.DDEExecute DDE_channel, "[MENU>RUN|O]"

‘

w

Application.Wait (Now + 0.00003)

‘Get and assess the output variable EP (should be < .5 in order to proceed)
varstr$ = ““External pressure to exploit (EP)””@8 ”
Test = Application.DDERequest(DDE_channel, varstr$)
External_pressure_to_exploit = Test(LBound(test))
If (External_pressure_to_exploit < .5) Then

‘

was enough, continue to find the specific value, reset the duration variable)

‘

w

P2_duration = 0
Else

(

P2_duration = 1000
End If

)

‘Starts loop searching for the required P2_duration (iteration 1; two steps of 100)
Do While P2_duration <= 200

‘S

V

“[S

>S

V L|

“[S
“[S
“[S

>S
>S
>S

V L|
V L|”“S
V L|S

”&

P2_duration & “]”
Application.DD
&

‘

& “]”

” & P2_start & “]”
/ ”“ ]”
”

Application.DDEExecute DDE_channel, "[MENU>RUN|O]"

‘

w

omputation

Application.Wait (Now + .00003)

‘G

b

(

b

.5 in order to proceed)

varstr$ = " ""External pressure to exploit (EP)""@800"
Test = Application.DDERequest(DDE_channel, varstr$)
External_pressure_to_exploit = Test(LBound(test))
If (External_pressure_to_exploit < .5) Then Exit Do
‘ k
b
P2_duration = P2_duration + 100
Loop

‘Start loop searching for the required P1_duration (iteration 2; x steps of 50)
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P2_duration = P2_duration - 100
Do While P2_duration <= 200

‘S

V

P2_duration & “]”
Application.DDEEx
&

‘

“[S

>S

V L|

“[S
“[S
“[S

>S
>S
>S

V L|
V L|”“S
V L|S

”&
” & P2_start & “]”
/ ”“ ]”
”

& “]”

Application.DDEExecute DDE_channel, "[MENU>RUN|O]"

‘

w

utation

Application.Wait (Now + 0.00003)

‘G

b

(

b

.5 in order to proceed)

varstr$ = " ""External pressure to exploit (EP)""@800"
Test = Application.DDERequest(DDE_channel, varstr$)
External_pressure_to_exploit = Test(LBound(test))
If (External_pressure_to_exploit < .5) Then Exit Do
‘ k
b
P2_duration = P2_duration + 50
Loop

‘S

q

P2_duration = P2_duration - 50
Do While P2_duration <= 200

‘S

V

P1_duration (iteration 2; x steps of 10)

“[S

>S

V L|

“[S
“[S
“[S

>S
>S
>S

V L|
V L|”“S
V L|S

”&

P2_duration & “]”
Application.DDEExecut
&

‘

” & P2_start & “]”
/ ”“ ]”
”

& “]”

Application.DDEExecute DDE_channel, "[MENU>RUN|O]"

‘

w

ion

Application.Wait (Now + 0.00003)

‘G

b

(

b

.5 in order to proceed)

varstr$ = " ""External pressure to exploit (EP)""@800"
Test = Application.DDERequest(DDE_channel, varstr$)
External_pressure_to_exploit = Test(LBound(test))
If (External_pressure_to_exploit < .5) Then Exit Do
‘ k
b
P2_duration = P2_duration + 10
Loop

‘S

q

P2_duration = P2_duration - 10
Do While P2_duration <= 200

‘S

V

P1_duration (iteration 2; x steps of 1)

“[S

>S

V L|

“[S
“[S
“[S

>S
>S
>S

V L|
V L|”“S
V L|S

”&

P2_duration & “]”
Application.DDEExecute DDE
&

& “]”

” & P2_start & “]”
/ ”“ ]”
”
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‘

Application.DDEExecute DDE_channel, "[MENU>RUN|O]"

‘

w

Application.Wait (Now + 0.00003)

‘G

b

(

b

.5 in order to proceed)

varstr$ = " ""External pressure to exploit (EP)""@800"
Test = Application.DDERequest(DDE_channel, varstr$)
External_pressure_to_exploit = Test(LBound(test))
If (External_pressure_to_exploit < .5) Then Exit Do
‘ k
b
P2_duration = P2_duration + 1
Loop

‘
to Microsoft Excel
‘Return time of increase (Pulse 1 start)

varstr$ = “Pulse 2 start@” & P2_start
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 1).Value = returnList(LBound(returnList))

‘Return size of increase (Pulse 2 duration)

varstr$ = “Pulse 2 duration@" & P2_duration
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 2).Value = returnList(LBound(returnList))

‘Return operating result (OR) at t=800

varstr$ = “ ”“Operating result (OR)”“@8 ”
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 3).Value = returnList(LBound(returnList))

‘Return operational result cumulative (ORC) at t=800

varstr$ = “ ”“Operating result cumulative (ORC)”“@8 ”
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 4).Value = returnList(LBound(returnList))

‘Return perceived need to explore (PNE) at t=800

varstr$ = “ ”“Perceived need to explore (PNE)”“@8 ”
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 5).Value = returnList(LBound(returnList))

‘Return external pressure to exploit (EP) at t=800

‘

‘

varstr$ = “ ”“External pressure to exploit (EP)”“@8 ”
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 6).Value = returnList(LBound(returnList))

opportunity costs (OC) at t=800

varstr$ = “ ”“Opportunity costs (TIC)”“@8 ”
returnList = Application.DDERequest(DDE_channel, varstr$)
Sheets(2).Cells(Cell, 7).Value = returnList(LBound(returnList))

Cell = Cell + 1

‘S

(

P2_start = P2_start + 1
Loop

)

‘Stop DDE communication

Application.DDETerminate DDE_channel
End Sub
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Sensitivity of the experiments

As described in chapter 4, the PNE and/or EP variable are ramp-wise
adjusted with an additional .0025 ‘units’ per week. This implies that, in
equations 22 and 23, the values for P1_Size and P2_size are fixed at .0025.
This assumption was subjected to a sensitivity analysis. More specifically, we
ran the experiments with adjustment rates of .0015 and .0035 ‘units’ per
week. Figures AII.12 and AII.13 present the results of this robustness test.
The time frame (the time that EP remains in an ‘elevated’ state) was also
subjected to a sensitivity analysis. More specifically, the experiment was
conducted with time frames of 42 and 62 weeks. The deviations from the
base case (i.e., 52 weeks) were so small that these differences were not visible
in a graph. These findings imply that the results are rather robust relative to
different adjustment rates and time frames.
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Figure AII.12 Sensitivity of the tipping point analysis, interventions targeted at PNE.
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Figure AII.13 Sensitivity of the tipping point analysis, interventions targeted at EP.

Summary
Firm performance largely depends on the ability to adapt to, and exploit,
changes in the business environment. That is, firms should maintain
ecological fitness by reconfiguring their resource base to cope with emerging
threats and explore new opportunities, while at the same time exploiting
existing resources. As such, firms possessing the ability to simultaneously
perform exploitative and explorative initiatives are more resilient. In this
respect, the performance implications of balancing exploitation and
exploration activities are well documented in the literature. Especially the
benefits of this balancing act in non-crisis contexts are increasingly better
understood. However, far less is known regarding this capability during
times of economic turbulence, despite the fact that such periods form a
primary cause of organizational failure. Moreover, much has been written
about the importance of the exploitation-exploration combination for firm
performance, but getting it ‘right’ appears to be particularly difficult for
many firms. These observations constitute the raison d'être for conducting
this doctoral thesis.
As such, this dissertation aims to investigate how firms should orchestrate
their exploitation and exploration activities in recessionary times. Firms spent at
least 35 per cent of their time in contexts of recession and subsequent
recovery – for instance, the financial crisis that started around 2007. This is
the focus of Chapter 2. A similar setting involves organizational crisis
situations caused by shifts in the environmental context. These crisis
situations can of course be (but not necessarily have to be) the result of an
economic contraction to which to management did not adequately respond
(focus of Chapters 3 and 4). As a result, three longitudinal studies are
conducted, to advance the exploitation-exploration research field, particularly
in the context of economic recession and recovery.
As stated, the best course of action concerning the balance between
exploitation and exploration investments during times of crisis is not
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understood very well. In this respect, it is not clear how times of recession
and recovery influence the most profitable exploitation-exploration ratio,
despite the fact these macroeconomic forces appear to influence firm
performance to a great extent. This makes it paramount, for theory as well as
for practice, that a better understanding is developed concerning the
relationship between firm performance and the exploitation-exploration
ratio. As such, the first empirical study of this dissertation, in Chapter 2,
investigates what the relationship is between the exploitation-exploration ratio
and firm performance in times of recession and recovery (i.e., bear and bull).
This first study utilizes firm data from the most recent global economic
recession (bear) and recovery (bull), to explore exploitation-exploration
performance implications during the belonging bear and bull phases. By
applying system GMM estimation on a panel dataset, consisting of 105 firms
in the IT industry over the period 2007-2010, we find four results. An
inverted U-shaped relationship is established between the exploitationexploration ratio and firm performance in the bear and bull phases. This
implies that firms that focus on both exploitation-exploration will
outperform those firms that focus on either exploration or exploitation
during both the bear and bull phase. Second, this relationship is positively
moderated by the phase of the business cycle (i.e., bull phase); meaning that
the performance implications of the exploitation-exploration ratio are more
positive in a bull phase than in a bear phase. Third, the relative importance
of balancing exploitation-exploration activities is greater in the bear phase
than in the bull phase. As such, deviating from the most optimal
exploitation-exploration ratio during a bear phase has, relatively, larger
negative consequences than a similar deviation during a bull phase.
Moreover, the optimal exploitation-exploration ratio changes, at large, toward
more exploitation when moving from the bear to the bull phase. This means
that, during a bear phase, more explorative investments are needed for
optimal firm performance compared to the subsequent bull phase.
The main theoretical contribution of this chapter lies in identifying the
change in the most profitable exploitation-exploration ratio given shifts in
the macroeconomic conditions. Also, our findings provide important
practical insights in how to ‘fight the bear’ and ‘ride the bull’. In particular,
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investing more in exploration in the bear phase than in the subsequent bull
phase is a counter-intuitive, but successful strategy that is highly different
from what many firms actually do in a recession.
With respect to the former observation, the second study (chapter 3)
focuses on why so many firms intuitively overemphasize exploitation efforts
while facing environmental turbulence. Often, a cost reduction strategy is
adopted, with damage control as the main goal. As the results from chapter 2
imply, this frequently reinforces the declining trend in performance,
triggering a further focus on exploitation. This situation, in which
investments in exploitation cause for even more investments in exploitation,
is commonly referred to as the ‘success trap’. However, there is no real
underlying rationale, or process theory, detailing the workings of this trap. It
is merely known that a primary focus on exploitation in some cases works
self-reinforcing, but it is not known how firms get trapped in the success
trap.
Previous studies have attributed the success trap to managerial
incompetence and/or myopia. However, some management teams appear to
adequately recognize the exploration need, as the result of environmental
fluctuation, while not being able to bring about the required strategic (and
organizational) change. As such, the second study of this dissertation,
reported in Chapter 3, investigates how it is possible that top managers enhance
their firm’s exploitation focus, when the need to explore in response to
environmental change is evident.
We draw on system dynamics modeling to investigate this
phenomenon. By means of a case study, a simulation model is developed
and then the behavior of the selected firm is replicated to uncover the
underlying processes. As such, we develop a process theory underlying the
success trap at the managerial level, coined the ‘suppression process’. The
main theoretical contribution to the exploitation-exploration literature is this
process theory, underlying the success trap, at the managerial level. This
process theory describes and explains how the interplay between top
managers, board members, and exploitation–exploration activities can trap a
firm in the suppression of exploration. The suppression process unfolds over
five periods (period A, B, C, D, and E):
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(A) Initially, the investment balance in exploitation and exploration is
well aligned with the environmental context. That is, the focus on
exploitation in a stable environmental context results in good financial
performance. This causes the executive team to stick to the exploitative
strategy and, as such, provides the initial foundation for the eventual success
trap.
(B) The exclusive focus on exploitation grows increasingly suboptimal as
the environment starts to change. Managerial awareness of this change rises
only slowly, due to inertial and myopic forces.
(C) The consequent decline in performance, due to the lack of
explorative investments, triggers a growing external pressure to exploit (from
the company’s shareholders). That is, an enhanced focus on exploitation
during the initial phase of an environmental change sometimes pays off in
the short-term.
(D) Subsequently, the executive team’s awareness to initiate exploration
investments starts to grow and the external pressure to exploit declines. As
such, the situation arises in which management is able to invest in
exploration. However, the new strategic direction needs to cross
organizational boundaries and layers. Such an adoption and implementation
process may take too long during this phase. In turn, this is likely to
decrease the financial performance and again increase the pressure to
exploit.
(E) Now, the board’s pressure to exploit is so substantial that exploration
investments are completely abandoned. As such, the executive team has to
respond to the ongoing environmental change by making even more
exploitation investments. As such, the firm is now entirely caught in the
success trap.
Not much is known about how to counteract the suppression process
(or the success trap) once initiated. Utilizing the formal model developed for
the second study, the third research contribution (chapter 4) is an analysis of
possible escape paths from the success trap. Here we extend the second
study by identifying the critical intervention-conditions required to
counteract the suppression process. As such, Chapter 4 deals with the
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question how to counteract the suppression process characterized by
underinvestment in exploration.
The results imply that every phase of the suppression process requires a
different intervention approach, with a different probability of success, in
order to effectively neutralize the threat imposed by the success trap. As
such, the main contribution to the exploitation-exploration literature and
practitioners is the identification of the target, timing, size and duration of
interventions at the managerial and board level, which are required to
restore a healthy exploitation-exploration balance. The study identified four
intervention-phases which are denoted by 1, 2, 3, and 4 (respectively: ‘too
early’, ‘early’, ‘timely’, and ‘too late’).
(1) Interventions conducted at the ‘too early’ phase are characterized by
very high opportunity costs because short-term opportunities remain
unused. These costs can be so significant that they result in the firm
becoming trapped in the success trap. Interestingly, the best strategy to avoid
the success trap, as this stage, is to do nothing and let period A of the
suppression process unfold.
(2) The main difference with the first phase is that interventions
conducted at the ‘early’ phase have increasingly higher chances of success.
That is, adjustments to the exploitation-exploration balance at this point (at
the end of period A of the suppression process) are characterized by initially
high, but rapidly decreasing, opportunity costs and required intervention
effort (note that in Chapter 4, the actual effort is denoted by ‘intervention
size’).
(3) The ‘timely’ phase is distinguished by very low opportunity costs and
small intervention effort required to counteract the suppression process.
This phase greatly overlaps with period B of the suppression process; the
period in which the environmental change ensues.
(4) Finally, interventions that are designed and executed ‘too late’ have
little chance of being successful due to the unlikely large intervention effort
required. Management and/or the board have been waiting too long with
adjusting the firm to the external context. Nevertheless, most frame-breaking
changes are postponed until this phase is reached (which actually begins
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early in period C of the suppression process). Firm survival then depends on
drastic turnarounds, such as a stock market exit.
The results incorporated in this chapter illustrate how difficult it is to
counteract the suppression process. Moreover, what becomes evident from
all three studies is the importance of explorative investments during times of
crisis. More specifically, a deliberate balance needs to be maintained
between exploitation and exploration, dependent on the environmental
situation. As such, for sustained firm survival, a thoughtful collaboration
between the executive board and the Board of Directors regarding the
exploitation-exploration balance is needed. More specifically, there should be
consensus at the top management level concerning resource allocation and
timing in order to effectively act upon environmental opportunities and
threats.
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