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Abstract

A firm’s aptitude to acquire new knowledge and simultaneously exploit existing
capabilities is suggested to improve firm performance. Although resource endow-
ment is important to achieve a balance between exploration and exploitation, the
role of a firm’s non-scale free resources on the exploration—exploitation and perfor-
mance linkage has gained little attention. We transfer and apply the first longitudi-
nal test of the exploration—exploitation and firm performance linkage in a German
sample. We argue and replicate an inverted U-shaped relationship between relative
exploration and firm performance. Further, we hypothesize the competition for and
the access to non-scale free resources to moderate this relationship. While we do not
find support for the latter, we reveal that the competition for non-scale free resources
weakens the relationship between relative exploration and firm performance. We
contribute to the exploration—exploitation literature by testing the proposed relation-
ship between exploration—exploitation and firm performance in a different geograph-
ical setting, advancing the generalizability of this relationship. In order to do so, we
make the commonly accepted measurement approach of Uotila et al. (Strateg Manag
J 30:221-231. 10.1002/smj.738, 2009) applicable to German-speaking countries by
translating, refining, and extending the dictionary proposed by March (1991) with
more contemporary words. Moreover, we contribute by investigating the competi-
tion for non-scale free resources between companies in the context of exploration—
exploitation. We thereby reveal lower competition for non-scale free resources as a
success factor for improving the relationship between a firm’s relative exploration
orientation and its performance. This seems particularly important since Germany’s
economy has been confronted with a decline in its innovative strength and an emi-
nent lack of skilled workforce in recent years.

Keywords Exploration—exploitation - Firm performance - Non-scale free resources -
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1 Introduction

The argumentation that organizations need to balance exploration and exploita-
tion learning modes to prevent firms’ failure, as proposed by March (1991), is
commonly accepted in literature (e.g., Fourné et al. 2019; Ubeda-Garcia et al.
2020). Exploitative learning is necessary to monetize current products, technolo-
gies, or business models, whereas explorative learning is crucial to react to envi-
ronmental changes (March 1991; Tushman and O’Reilly 1996; Markides 2013).
Pursuing both activities simultaneously is referred to as ambidexterity and pro-
posed to support short-term success, while ensuring long-term survival (March
1991; Tushman and O’Reilly 1996; O’Reilly and Tushman 2013; Hill and Birkin-
shaw 2014).

Over the last two decades the topic of exploration—exploitation caught the
interest of many scholars, which led to an increasing number of studies in this
research stream (O’Reilly and Tushman 2013; Ozer and Zhang 2015; Yang et al.
2021). At the forefront, research empirically tests the theoretically proposed rela-
tionship between exploration—exploitation and performance (O’Reilly and Tush-
man 2013). For instance, ambidexterity, which is the ability to balance both activ-
ities, is revealed to have a positive influence on firm performance (e.g., Uotila
et al. 2009; Hsu et al. 2013; Stettner and Lavie 2014; Vagnani 2015), firm survival
(e.g., Hill and Birkinshaw 2014), and sales growth (e.g., Fernhaber and Patel
2012). In their review, O’Reilly and Tushman (2013) summarize that “organi-
zational ambidexterity [...] typically has a positive effect on firm performance.”
Organizational ambidexterity can be seen as “a topic of both immense practical
importance and great theoretical opportunity” (O’Reilly and Tushman 2013).
Especially the practical benefits became apparent in recent years when firms
needed to adapt abruptly to changing environmental conditions, e.g., Covidl9
pandemic or Russian attack on Ukraine (see, e.g., Osiyevskyy et al. 2020; Sheng
and Saide 2021; Doblinger et al. 2022). While exploitation is crucial to monetize
and to generate cash flow from today’s business model, technologies, and innova-
tions, exploration is essential to find the right answers to the problems arising
from the crises, like changing customer behaviors, supply chain difficulties and
inflation, to ensure long-term performance and survival (Luger et al. 2018; Osi-
yevskyy et al. 2020).

Many studies stress inherent trade-offs between the two learning modes (Kang
and Kim 2020; Lavie et al. 2010; Levinthal and March 1993; March 1991). They
highlight that both learning modes compete for the limited resources of the firm
(Kang and Kim 2020; Lavie et al. 2010). Firms need to decide to what extent
they allocate resources to exploration or exploitation activities, and consequently,
focus on short-term productivity or long-term performance (March 1991; Geerts
et al. 2018). In this allocation decision, firms also need to take into consideration
the different resource types and their availability, as the resources required for
the two learning modes differ. Exploration, which focuses on a firm’s long-term
viability, requires, for instance, greater financial resources for investments in new
technologies or for skilled employees in research and development. Exploitation,
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which concentrates rather on a firm’s short term perspective, requires, for
instance, sufficient operational resources to efficiently conduct production or fol-
low routines (Osiyevskyy et al. 2020).

In the competition for resources, especially non-scale free resources are of par-
ticular interest in recent literature (Kang and Kim 2020). Scale-free resources, for
instance patents, include resources that are not limited by the number of firm opera-
tions dealing with these resources. In other words, they are not limited by a num-
ber of usable quantity (Kang and Kim 2020; Levinthal and Wu 2010). In contrast,
non-scale-free resources, such as knowledge by specialized workers, are limited to
a subject number of accessible quantity and constrained by opportunity costs (Kang
and Kim 2020; Levinthal and Wu 2010). Non-scale free resources are particularly
required to promote explorative learning, as they are related to “experimentation,
play, flexibility, discovery, innovation” (March 1991, p. 71; Kang and Kim 2020).
Hence, non-scale free resources are essential for explorative learning, but limited in
their availability, which makes it essential to achieve the balance between explora-
tion—exploitation (Kang and Kim 2020; Levinthal and Wu 2010).

Although literature mostly agrees on the positive relationship between explora-
tion—exploitation and performance (e.g., O’Reilly and Tushman 2013; Uotila et al.
2009), empirical studies supporting this conclusion are predominantly based on U.S.
American companies in their samples (e.g., Uotila et al. 2009; Patel et al. 2013). As
stated above, explorative learning is closely linked to experimentation or risk taking
due to the unpredictable results (Garcia-Granero et al. 2015). Risk taking tenden-
cies highly vary between countries, which challenges prior findings as they might
only be applicable to countries and regions with a comparable uncertainty avoid-
ance profile (Hofstede and McCrae 2004; Li et al. 2013). In this vein, the U.S. were
found to have higher R&D expenditures than other countries, such as Germany (Li
et al. 2013). Hence, to generalize the finding of exploration—exploitation and per-
formance, it is advisable to replicate this relationship across different countries with
varying uncertainty avoidance profiles.

Moreover, availability, competition for and access to resources, i.e. of non-scale
free resources, also differ among countries (Schandl et al. 2018). In recent years,
the innovative strength of the German economy declined and Germany is also con-
fronted with a severe shortage of skilled workers (Naudé and Nagler 2021). Ger-
man companies currently face an increased competition for non-scale free resources,
such as employees. Consequently, it is important to know, first, whether the explora-
tion—exploitation and firm performance relationship also applies for Germany; sec-
ond, whether this relationship can be promoted with non-scale free resources; and
third, whether the location of the company beyond the country level, e.g., regions
within Germany, matters.

To address these research questions, we hypothesize and test the curvilinear and
inverted U-shaped relationship between a firm’s relative exploration orientation and
its performance in a German firm sample. Furthermore, we argue non-scale free
resources to moderate this inverted U-shaped relationship. More precisely, building
on the work of Kang and Kim (2020), we hypothesize that competition for non-
scale free resources will weaken the relationship between relative exploration ori-
entation and firm performance, whereas the access to these resources will intensify
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this relationship. We test our hypotheses in a longitudinal study of DAX, MDAX,
and SDAX firms between 2006 and 2015, with the help of a content analysis (e.g.,
Uotila et al. 2009; Luger et al. 2018).

We find and confirm an inverted U-shaped relationship between a firm’s relative
exploration orientation and firm performance in a longitudinal study in Germany.
Furthermore, we find lower competition for non-scale free resources to intensify this
relationship. With our study we make several contributions: First, we contribute to
the exploration—exploitation literature by testing the proposed relationship between
exploration—exploitation and firm performance in a different geographical setting,
namely Germany. We are able to replicate the formerly proposed inverted U-shaped
relationship between relative exploration orientation and performance, and hence,
improve the generalizability of this relationship. The results remain robust, even in
more risk-averse countries, such as Germany. Second, we contribute to the explo-
ration—exploitation literature by making the predominantly used measurement
approach for large scale and longitudinal studies (Uotila et al. 2009) also applicable
to German speaking countries by translating, refining, and extending the dictionary
proposed by March (1991) with more contemporary words. Third, we contribute to
the exploration—exploitation literature by emphasizing the importance of non-scale
free resources. We reveal that especially the competition for non-scale free resources
hampers the relationship between exploration—exploitation and firm performance.
Therefore, the location of the business, beyond a country-level perspective, is an
important factor for firm performance.

Furthermore, we also make valuable contributions for practitioners. Our study
implies that firms should strive to balance explorative and exploitative activities in
order to gain a better performance. It highlights the relevance for firms to explore
future opportunities, while improving current business models, innovations, and
technologies. When being confronted with location decisions of a new headquarter,
for instance, our study suggests companies should consider areas with lower compe-
tition for non-scale free resources.

2 Theory and hypotheses
2.1 Exploration—exploitation

March (1991) defines two significantly different learning modes—exploration
and exploitation—in his seminal work. Exploitation includes activities, such as
“refinement, choice, production, efficiency, selection, implementation, execu-
tion” (March 1991, p. 71). Exploration comprises activities, such as ‘“search,
variation, risk taking, experimentation, play, flexibility, discovery, innovation”
(March 1991, p. 71). March (1991) emphasizes the fundamental differences and
incompatibilities between explorative and exploitative learning activities and
their competition for scarce resources. These differences require different strat-
egies, cultures, and organizational structures (Raisch and Birkinshaw 2008;
O’Reilly and Tushman 2013). However, the broad consensus is that balancing
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exploration—exploitation leads to a better firm performance and secures firm sur-
vival in the long-term (March 1991; O’Reilly and Tushman 2013).

The framework by March (1991) has rapidly gained attention (see, for instance,
reviews by Lavie et al. 2010; Fourné et al. 2019; Stelzl et al. 2020), and subse-
quently, has been applied in various research streams. Exploration and exploita-
tion have been linked to theories such as absorptive capacity (Jansen et al. 2005;
Rothaermel and Alexandre 2009; Swift 2016), dynamic capabilities (O’Reilly
and Tushman 2008; Taylor and Helfat 2009; Monferrer et al. 2021), innovation
and technology management (Tushman and O’Reilly 1996; He and Wong 2004;
Ambos et al. 2008; Yang et al. 2021), and organizational adaptation and learning
(Kang and Snell 2009; Levinthal and March 1993; McGrath 2001; Ubeda-Garcia
et al. 2020). As proposed by March (1991), exploration—exploitation may be asso-
ciated with resource constraints, but those have not been reflected comprehen-
sively in research. Therefore, recent scholars draw the connection to scale-free
and non-scale free resources (Kang and Kim 2020) to investigate their value for a
firm’s exploration and exploitation.

Studies deduced and discovered several outcomes of exploration—exploitation,
with a predominant focus on firm performance (Simsek 2009; Stelzl et al. 2020).
The believe that exploration—exploitation positively influences firm performance is
widely spread and accepted among leading publishers (O’Reilly and Tushman 2013;
Stelzl et al. 2020; Ubeda-Garcia et al. 2020). However, empirical studies still face
some challenges that prevent further application and dissemination of the explora-
tion—exploitation literature, such as the regional focus on U.S. samples, concentra-
tion on several industries, different methodological settings with scarce longitudinal
designs and different exploration—exploitation measures (Junni et al. 2013; O’Reilly
and Tushman 2013). In order to grasp the reasons for this phenomenon and to gain
a better understanding, we first review prior empirical findings on the relationship
between exploration—exploitation and firm performance. In this vein, we identified
19 articles that investigate the relationship between exploration—exploitation and
performance, published in well-known journals. Table 1 lists the results.

We find several different approaches to measure exploration—exploitation. For
instance, Herhausen (2016), apply a scale for proactive and reactive market orien-
tation developed by Narver et al. (2004). Jansen et al. (2012) use a six-item scale
to grasp the degree to which business units move away from existing knowledge
to pursue discontinuous innovations. Similarly, Chang and Hughes (2012) measure
exploitative innovation using an adapted four-item scale from Jansen et al. (2006).
These studies have in common that they use cross-sectional survey data. Acknowl-
edging their results and insights, using cross-sectional survey data carries some
disadvantages, such as subjective assessments and challenges to create panel data
that are less susceptible to, for instance, singular effects (van Assen 2020). Besides
surveys, only a few studies use a measurement approach applicable for longitudinal
designs. Belderbos et al. (2010), for instance, conduct a patent analysis. Lin et al.
(2007) investigate alliance data on the formation of explorative or exploitative alli-
ances. Uotila et al. (2009) developed a content analysis approach to measure the
relative exploration versus exploitation orientation that Luger et al. (2018) and Gatti
et al. (2015) adopt.
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Overall, 16 of the 19 studies constitute that the simultaneous pursuit of explora-
tive and exploitative activities leads to a higher performance and one other study
reveals that it depends on the context, whether the link is positive or negative.
Excluding a meta-analysis (Junni et al. 2013) in our sample, seven studies use sub-
jective performance measures, 10 studies apply objective performance measures,
and one study uses both, subjective and objective performance measures. Interest-
ingly, from the 11 studies including objective performance measures, seven use a
U.S.-American sample and two studies use a global or multi-region sample. The
remaining two studies investigate companies from Sweden and Taiwan.

While the results of the studies using an objective performance measure in U.S.-
American samples seem mainly robust, we find some contradicting results in dif-
ferent samples. Partanen et al. (2020), for instance, report a negative relationship
between exploration—exploitation and firm performance, investigating Swedish com-
panies. In contrast, Hsu et al. (2013) and Morgan and Berthon (2008) find a positive
relationship in their samples in Taiwan and the United Kingdom. When investigat-
ing insurance companies in a global sample, Luger et al. (2018) find that the con-
text characterized by incremental or discontinuous change determines whether the
relationship between exploration—exploitation and firm performance is positive or
negative. Besides these contradicting results, it is worth noting that European coun-
tries, and especially German companies, seem underrepresented in these studies. We
argue that it is worth examining German companies and the relationship between
exploration—exploitation and firm performance to gain valuable insights about the
transferability of former study results in the German area. Since Germany is a highly
developed country and one of the most important industry nations (Sommer 2015),
struggling with a lack of highly-qualified human capital (Naudé and Nagler 2021),
studies dealing with this context could deliver new and helpful insights regarding
the theory and relation of exploration—exploitation and firm performance.

2.2 Exploration-exploitation and firm performance in German companies

Pursuing exploration and exploitation can be theoretically linked to superior per-
formance. Exploitation is associated with increasing efficiency and stability (Uotila
et al. 2009; Lavie et al. 2010) that leads to short-term success (Raisch and Birkin-
shaw 2008; Uotila et al. 2009; O’Reilly and Tushman 2013). Exploration, in con-
trast, is linked to variance increasing activities, flexibility, new knowledge and capa-
bility creation that help a firm to adapt to environmental changes and to survive in
the long-term (Uotila et al. 2009; Lavie et al. 2010).

A primary focus on either one of both activities—exploration or exploitation—
might lead to negative consequences for the firm. Exploitation generates stability,
but at the cost of flexibility (Lavie et al. 2010). The resulting short-term success of
exploitation encourages a firm to overexploit current competencies that in turn can
end in a competence or success trap, if a firm is not able to react to environmental
changes anymore (Levitt and March 1988; Raisch and Birkinshaw 2008; Lavie et al.
2010; Ubeda-Garcia et al. 2020). In contrast, explorative activities require resource
spending and time, scope, and returns are hard to estimate a priori (Raisch and
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Birkinshaw 2008; Uotila et al. 2009; Stelzl et al. 2020); thus, exploration is linked
to uncertainty. An exclusive or predominant focus on exploration (overexploration)
may end in a vicious circle of “search, failure, and unrewarding change” (Raisch
and Birkinshaw 2008, p. 392). In the so called failure trap, a firm never exploits
the returns (Levinthal and March 1993; Raisch and Birkinshaw 2008; Ubeda-Garcia
et al. 2020). An exclusive or predominant focus on exploitation (overexploitation)
may end in performance distress, as research and development of innovations is
neglected and former inventions may become obsolete, as the environment alters
over time (Kang and Kim 2020; Uotila et al. 2009).

Balancing exploration—exploitation enables organizations to avoid these perfor-
mance-impairing risks and increases their performance (He and Wong 2004; Cao
et al. 2009). As the cultural imprint of uncertainty avoidance may play a role for
explorative activities (Garcia-Granero et al. 2015), we compared the uncertainty
avoidance scores of the countries that were investigated in prior studies. As outlined
above, prior studies use companies from Taiwan (Hsu et al. 2013) and Switzerland
(Herhausen 2016). Both countries show a similar uncertainty avoidance scores like
Germany (Li et al. 2013) and the relationship was found to be positive. Thus, we
argue that balancing exploration—exploitation increases firm performance also in a
German sample (Hsu et al. 2013; Li et al. 2013; Herhausen 2016), which means
at medium levels of a firm’s relative exploration orientation firm performance is
highest. A firm’s relative exploration orientation describes the level of exploration
compared to the level of exploitation (Uotila et al. 2009). Specifically, a low degree
of relative exploration orientation implies a firm’s intensified focus on exploitative
activities, while a high degree of relative exploration orientation suggests a firm’s
intensified focus on explorative activities. Therefore, firms must balance exploita-
tion and exploration activities to ensure the short-term success and simultaneously
be prepared to react to environmental changes to ensure long-term survival (March
1991). Put formally:

Hypothesis 1 The relationship between a firm’s relative exploration orientation and
its performance is curvilinear and inverted U-shaped.

2.3 Moderating effect of the role of non-scale free resources

Firm resources are a central aspect in strategic management due to their important
role for corporate success (Kang and Kim 2020; Makhija 2003). The resource-
based view from the mid of past century (Penrose 1959) considers internal firm
resources and capabilities as being substantial for profit and value creation (Kraai-
jenbrink et al. 2010; Makhija 2003; Penrose 1980). Based on the resource-based
view, the knowledge-based view of the firm is proposed to highlight the increasing
importance of intangible knowledge as a firm’s most important strategic resource
to gain a competitive advantage (Grant 1996). More recently, management schol-
ars distinguish between scale-free and non-scale-free resources (Levinthal and Wu
2010; Chen et al. 2019; Kang and Kim 2020; Giarratana et al. 2021). Scale-free
resources, for instance patents, include resources that are not limited by the number
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of firm operations dealing with these resources. In other words, they are not lim-
ited by a number of usable quantity (Kang and Kim 2020; Levinthal and Wu 2010).
Conversely, non-scale-free resources, such as knowledge by specialized workers,
are limited to a subject number of accessible quantity and constrained by opportu-
nity costs (Kang and Kim 2020; Levinthal and Wu 2010). It means, firm resources
should be allocated in a way that the use of scale-free resources is not impeded,
while the use of non-scale-free resources is optimized (Kang and Kim 2020; Lev-
inthal and Wu 2010).

Resource allocation in this context is particularly relevant, as the access to
resources constitutes a substantial restriction in balancing exploration—exploitation
(Kang and Kim 2020; March 1991). In Hypothesis 1, we attribute a firm’s relative
exploration orientation to its performance. We argue that this relation is directly
affected by a firm’s resource allocation, more precisely that of non-scale free
resources. We aim to build on the work of Kang and Kim (2020) and further elabo-
rate on the role of non-scale free resources, i.e., competition between firms for and
access to these resources. We suggest that a lower competition and a better access to
non-scale free resources improve the relation between relative exploration orienta-
tion and firm performance due to the following reasons:

First, to exert exploration and exploitation, firms need both—scale- and non-
scale free resources. Using March’s (1991) definition of exploitation, we argue that
“production, efficiency, selection, implementation, execution” (March 1991, p. 71)
need scale-free resources. In contrast, non-scale free resources are required to pro-
mote explorative activities, as they are related to “experimentation, play, flexibility,
discovery, innovation” (March 1991, p. 71). Non-scale free resources are a crucial
determinant to achieve a balance in exploration—exploitation, as these are limited
in contrast to scale free resources (Kang and Kim 2020; Levinthal and Wu 2010).
Consequently, the availability and accessibility of non-scale free resource are both
requirements to being able to use these non-scale free resources.

Second, competition between firms can indeed be a driving force for innova-
tion and progress; but when referring to competition for resources, the competition
for non-scale free resources might be at the particular center of interest between
firms, since they are limited in their quantity (Kang and Kim 2020; Levinthal and
Wu 2010). In close proximity to each other, we suggest that this competition may
hamper firms’ relation between relative exploration and performance. For instance,
excellent universities produce a very skilled workforce with excellent general and
specialized knowledge, which represents a non-scale free resource. Prior research
already revealed that university research nearby firms creates knowledge spillovers
and that proximity to these research institutions and their reputation play a vital role
in this regard (Audretsch and Lehmann 2005). Those spillovers are likely to promote
explorative activities. In the ongoing so-called war for talents, which is intense in
Germany due to the eminent lack of skilled workforce (Naudé and Nagler 2021),
firms highly compete around these resources. This not only requires suitable strate-
gies to cope with these resource constraints, but is also linked to higher costs for
higher wages, for instance, to attract new skilled employees (Schmid et al. 2014;
Naudé and Nagler 2021). Competition for non-scale free resources lowers the pos-
sibility to acquire the needed non-scale free resources. A better access to non-scale
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free resources, in turn, improves the possibility. Consequently, competition for
and access to non-scale free resources influences the link between a firm’s relative
exploration orientation and firm performance (Kang and Kim 2020).

We argue that high competition between firms lower the possibility to acquire
non-scale free resources, and hence, hampers the effects of relative exploration ori-
entation on firm performance, i.e., lowering the inverted U-shape. Vice versa, we
argue a better access to non-scale free resources to improve the relationship between
relative exploration orientation and firm performance. Put formally:

Hypothesis 2a The curvilinear and inverted U-shaped relationship between a firm’s
relative exploration orientation and firm performance is weakened by the competi-
tion for non-scale free resources.

Hypothesis 2b The curvilinear and inverted U-shaped relationship between a firm’s
relative exploration orientation and firm performance is intensified by the access to
non-scale free resources.

3 Methodology
3.1 Sample

To test our hypotheses, we investigate firms of the DAX, MDAX, and SDAX indices
in a longitudinal data set for the years 2006-2015. These indices seem suitable for
our study as they represent leading benchmarks of the German economy. To avoid
survivorship bias in the sampling, we include all firms that were listed at least once
between 2006 and 2015. We exclude all firms mainly active in the finance, insur-
ance, or real estate industry, as in these industries, accounting variables have a lim-
ited informative character compared to other industries (Villalonga and McGahan
2005; Uotila et al. 2009; Vaaler and McNamara 2010). The resulting final sample
encompasses 106 firms and 685 firm years. Our sampling period contains the finan-
cial crisis of 2008/2009. To test the impact of the financial crisis on our results, we
performed an additional robustness test (see robustness section).

To measure exploration—exploitation through a content analysis, the required
news articles were obtained from Nexis database. Financial data were collected from
Capital IQ database and geographical statistical information were received from the
German Federal Statistical Office, Eurostat and information on the firms’ headquar-
ters from firm websites and Google Maps.

3.2 Dependent variable

In line with previous scholars (Wang and Li 2008; Uotila et al. 2009; Belderbos
et al. 2010; Gatti et al. 2015; Kang and Kim 2020), we measured firm performance
with Tobin’s Q, which is the firm’s market-to-book ratio (Wang and Li 2008; Uotila
et al. 2009). Tobin’s Q as performance measurement was primarily chosen because
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of the two subsequent reasons. First, as noted above, the performance effects of
explorative and exploitative activities greatly differ in terms of time (Birkinshaw
and Gupta 2013). While benefits of exploration are more distant in time (Gatti et al.
2015), exploitative endeavors often result in quick returns (He and Wong 2004).
As a multidimensional performance measurement Tobin’s Q manages to capture
both short-term and long-term performance (Lubatkin and Shrieves 1986; Uotila
et al. 2009; Kang and Kim 2020). Second, since this variable is characterized to be
forward-looking (Belderbos et al. 2010) it avoids the concern of time lag between
search activities and accounting-based performance (Wang and Li 2008). Therefore,
potential returns from current endeavors are considered even though they might be
capitalized several years later.

3.3 Independent variables
3.3.1 Exploration-exploitation

Prior research (e.g., Uotila et al. 2009) introduced a content analytical approach
of publicly available news as an alternative approach to collect data on the explo-
ration—exploitation level of a firm and to overcome the challenges of the existing
measurement approaches. Surveys are a common instrument to measure explora-
tion—exploitation (e.g., Jansen et al. 2012; Patel et al. 2013; Herhausen 2016), but
they are often limited in their generalizability, applicability, and temporal scope
(Balboni et al. 2019). Patent analyses as another data collection method are useful
for building a longitudinal research design, but they have their own limitations in
terms of the patentability and acceptance of inventions, as well as the varying pro-
pensity for patenting across industries and countries (Belderbos et al. 2010; Bendig
et al. 2020). The use of content analysis allows for a longitudinal research design
across various industries.

Indeed, automated word counting within content analyses was also challenged
to neglect important information of semantic or structural word occurrences
(Carley and Palmquist 1992). However, previous studies test and reveal that both
approaches, automatically and manually coded phrases, deliver highly correlated
results (Laver and Garry 2000). In the particular case of content analysis to measure
exploration—exploitation, Uotila et al. (2009) additionally manually code the firm
actions of a subsample. They also find a high correlation between both approaches
(Uotila et al. 2009). Hence, we aim to use an automated content analysis to measure
exploration and exploitation.

In line with previous papers, which used an automated content analysis, we opera-
tionalize the exploration—exploitation construct on the firm level (Uotila et al. 2009;
Gatti et al. 2015; Luger et al. 2018). By selecting publicly available text units for the
content analysis, a high degree of transparency and systematization is ensured (Kas-
sarjian 1977). Furthermore, computer-assisted content analyses are less subjected
to biases or errors of humans. Following Uotila et al. (2009), we took an outside-in
perspective analyzing and interpreting explorative and exploitative activities based
on publicly published newspaper articles. In line with prior studies (Rothaermel and
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Table 2 Search items used for

i Exploration Exploitation
content analyses (e.g., Uotila
et al. 2009; Luger et al. 2018) Search Refinement
based on March’s (1991) o .
definition Variation Choice
Risk taking Production
Play Efficiency
Flexibility Selection
Discovery Implementation
Innovation Execution

Alexandre 2009; Boumgarden et al. 2012; Gatti et al. 2015), we collected textual
data in the form of newspaper articles from the Nexis database that provides access
to 271 German newspapers. Because the underlining sample solely includes compa-
nies listed on the German stock exchange, the content analysis was conducted and
evaluated exclusively based on news in German language.

We searched for the firm names in the headlines, in the introduction, and in the
keyword tags of the newspaper articles. Furthermore, the name of the firm has to
occur at least three times in the article to reduce the degree of irrelevant news docu-
ments and therefore ensure a high relevance of collected data. The collection pro-
cess resulted in 334,036 newspaper articles.

Prior works (e.g., Vagnani 2015; Luger et al. 2018; Uotila et al. 2009) opera-
tionalized the definition of March (1991) as search items in their content analyses.
Table 2 shows the used search items. However, the definition of March (1991) dates
back to the beginning of the nineties and only includes a limited scope of words.
Furthermore, relying on the definition of March (1991) creates a language barrier,
making this method only applicable to English speaking countries. Hence, we aim
to generate a dictionary for German speaking countries and publications with more
contemporary words, measuring exploration and exploitation. In line with prior
works (e.g., Olsen et al. 2016; Yi et al. 2020; Grimpe et al. 2021) we aim to generate
a new dictionary to capture exploration and exploitation.

In our approach we were guided by previous works that applied an open iterative
process to conduct a content analysis (Vergne 2012; Olsen et al. 2016; Grimpe et al.
2021): In a first step, we asked we asked three graduate students that have already
dealt intensively with the topic of exploration and exploitation to develop a new dic-
tionary to capture new developments. They read recent research publications, com-
pany publications (e.g., annual reports), and news articles. After an intense search,
they proposed 383 words, which might describe explorative activities and 376
words, which can be associated with exploitative activities.

Second, another two graduate students, who are also acquainted with the topic,
were asked to validate the dictionary. By using a keyword in context analysis, they
ensured that the words are used in the right context. This means, inappropriate word
constellations are excluded, e.g., ‘internet explorer’, which do not have anything
to do with exploration (Uotila et al. 2009). Afterwards, the students screened the
context in which the search words occurred and decided whether the search word
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is really pointing towards an explorative or exploitative activity. For instance, we
found the word flexible to be used to describe materials ‘flexibler Kunststoff® (‘flexi-
ble polymer’ in English), which is indeed not describing exploration or exploitation.

Third, to operationalize explorative and exploitative tendencies we included
all words with a minimum validation level of 60%, which means that on average
in 60% of the cases the search word is useful to capture exploration—exploitation.
The resulting final set of words includes 34 key words to measure exploration, and
30 key words to measure exploitation. Collectively, on a validation level of 60%,
21,117 word counts either referring to exploration or exploitation were detected. For
instance, to gather data on exploration, our dictionary includes the German word
‘experimentell’, which stands for the English word ‘experimental’, at a validation
level of 86.49%, ‘innovative’, which means ‘innovative’ in English at validation
level of 94.74% and ‘Durchbruch’— ‘breakthrough’ in English—at a validation level
of 76.92%. To extract data for exploitation, our dictionary comprises, for instance
the words ‘Verfeinerung’, “Zentralisierung’, and ‘Konsistenz’ (‘refinement’, ‘cen-
tralization’, and ‘consistency’ in English) at validation levels of 80.00%, 87.50% and
70.00%. The list with the complete applied dictionary is depicted in Table 3.

In line with Uotila et al. (2009) and Vagnani (2015), the explorative orientation
of a firm is calculated as the amount of explorative words divided by the sum of
explorative and exploitative words per firm and year. In doing so, explorative ori-
entation is defined as continuous variable; hence, exploitative orientation is accord-
ingly derived from one minus explorative orientation. To identify the supposed
inverted U-shape this study includes a nonlinear quadratic term of relative explora-
tion orientation, which is the most common specification (Lind and Mehlum 2010).

3.3.2 Non-scale free resources

For our moderating variable competition for non-scale free resources, we measured
the distance to the other companies within our sample. We operationalized the vari-
able by counting the number of companies within 30-km proximity. As shown in the
robustness section, we performed additional models using different kilometer cut-off
values.

To measure access to non-scale free resources, we identified all universities and
universities of applied sciences in Germany. Subsequently, we measured again the
distance between our sample firms and the more than 340 universities and universi-
ties of applied sciences. We operationalized the variables by counting the number
of universities and universities of applied sciences within 30-km proximity to the
firms’ headquarters. Again, we performed several robustness tests, as discussed later.

3.4 Control variables

We used several control variables that have been previously tested in the explora-
tion—exploitation literature. Firm size and firm age as well as the leverage ratio,
long-term asset intensity, and availability of cash are included in the model. Addi-
tionally, year dummies are incorporated.
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Table 3 Developed German
word dictionary on exploration

and exploitation

Exploration Exploitation

1 Experiment 1 Effizienzen

2 Experimentell 2 Effizienz

3 Experimentator 3 Ausfiihrend

4 Experimentieren 4 Verfeinerung

5 Experimentiert 5 Ausnutzen

6 Experimentierend 6 Zentralisierung
7 Flexibilitit 7 Zentralisierend
8 Innovieren 8 Konsistenz

9 Innovation 9 Verbesserung
10 Innovativ 10 Steigernd

11 Innovator 11 Evolutionir

12 Anpassen 12 Exzellenz

13 Angepasst 13 Exzellent

14 Vorausschauend 14 Expertise

15 Durchbruch 15 Feinabstimmen
16 Auf dem neuesten Stand 16 Feinabstimmung
17 Dezentralisierung 17 Inkrementell

18 Dezentralisieren 18 Hebelnd

19 Dezentralisiert 19 Maximierend
20 Dezentralisierend 20 Modernisiert
21 Entwickeln 21 Optimierend
22 Differenzierend 22 Durchdringung
23 Spezialisierung 23 Rationalisieren
24 Differenzierer 24 Rationalisierend
25 Diskontinuitét 25 Zuverldssigkeit
26 Diversifikation 26 Sparsam

27 Diversifizieren 27 Vereinfachend
28 Eintreten 28 Stabilisierend
29 Expansionistisch 29 Standardisierend
30 Ideenreichtum 30 Synergien

31 Neuerfindung

32 Revolutioniert

33 Revolutionierend

34 Transformations

The effects of firm size on performance and on the tendency to explore or to
exploit have been discussed controversially in literature (Lavie et al. 2010). On the
one hand, structural inertia increases with organizational size and reinforces the
focus on optimizing existing trajectories (Hannan and Freeman 1984). This also
leads to decreasing flexibility and restricted research activities (Jansen et al. 2006).
On the other hand, large organizations have access to more resources resulting in
loose resource constraints (Lin et al. 2007) and an increased firm’s innovative output
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(Stettner and Lavie 2014). Following several other scholars (Cao et al. 2009; Chang
and Hughes 2012; Fu et al. 2015), we measure firm size as the natural logarithm of a
firm’s total number of full-time employees. Moreover, we control for firm age since
an organization’s cumulated experiences might influence its performance (Hsu et al.
2013). Established firms have a thick accumulation of routines (Suzuki 2015), large
learning curve effects (Patel et al. 2013), and overcome liabilities of newness (Aloini
et al. 2012). In accordance with previous studies (He and Wong 2004; Ebben and
Johnson 2005; Fu et al. 2016), we measure firm age as the years since foundation.
We also control for leverage ratio—calculated as the firm’s total debt over its total
equity—as capital structure influences firm performance (Hsu et al. 2013). Due to
the fact that firms in the underlying sample have to apply to similar reporting stand-
ards (Lin et al. 2007), long-term asset intensity is included to control for unobserved
industry idiosyncrasies (Tan and Liu 2014) and measured as the firm’s long-term
assets over its total assets. For firm size, firm age, leverage ratio and long-term asset
intensity the logarithmic form was deployed to compensate for skewness in the dis-
tribution of these variables. Finally, the availability of cash resources may both facil-
itate and mitigate exploration—exploitation and as a consequence firm performance
(Lavie et al. 2010). Thus, following Gatti et al. (2015), we use availability of cash as
control variable calculated as the firm’s unlevered free cashflow over its total assets.
In addition, we include year dummies to control for intertemporal trends and unob-
served time effects that may affect a firm’s performance (Belderbos et al. 2010).

3.5 Model

We apply a fixed-effect panel analysis to test our hypotheses. The Hausman test
clearly rejects the applicability of a random-effect model. Fixed-effect models inher-
ently control for both observed and unobserved time-constant variables. Following
numerous prior studies (Han and Celly 2008; Rothaermel and Alexandre 2009; Patel
et al. 2013; Luger et al. 2018), the variance inflation factors (hereafter: VIF) were
used to examine the effects of multicollinearity. The resulting values for the mod-
els including relative exploration orientation ranged from 1.02 to 2.10 with an aver-
age of 1.65. Therefore, all results are well below the recommended threshold of 10
(Cohen et al. 2003). This suggests that there is no need for concern with regard to
multicollinearity.

4 Results

Table 4 reports means, standard deviations, minima, maxima, and pairwise cor-
relations of all variables. The correlation between relative exploration orientation
and squared relative exploration orientation is expected to be very high due to the
relatedness in calculation. Apart from that, there are no critically high correlations
(B> 0.65) (Cao et al. 2009).

Table 5 shows the results of the fixed-effect regression analysis. Model 1 con-
tains the control variables. Leverage ratio and long-term asset intensity show a
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Table 6 Required test for curvilinear inverted U-shaped relationships

U-test Lower bound  Upper bound U-test Lower bound  Upper bound
Model 3 Model 4
Interval 0 1 Interval 0 1
Slope 1.543%%* — 1.173** Slope 3.089%##* — 2.115%**
Turning point 0.568 Turning point 0.594
Fieller interval [0.296; 0.695] Fieller interval [0.481; 0.683]

(95%) (95%)

#p < 0.01; #++p < 0.001

significant influence on firm performance. The included calendar year dummies
are significant in the years 2006, 2008, 2009, 2011, and 2012. Model 2 tests the
linear relationship between relative exploration orientation and firm performance,
which is negative and not significant. Model 3 tests Hypothesis 1, which predicts
a curvilinear and inverted U-shaped relationship between relative exploration ori-
entation and firm performance. The relative exploration orientation positively and
significantly influences firm performance (f=1.450; p <0.05). The squared relative
exploration orientation negatively and significantly (B=-1.307; p<0.01) influences
firm performance, which is a first indication for a curvilinear relationship (Lind and
Mehlum 2010). To further validate a curvilinear inverted U-shaped relationship,
three requirements need to be fulfilled: First, the squared independent variable needs
to be negatively correlated and significant (Haans et al. 2016). Second, the slope at
the lower end of relative exploration orientation needs to be positive and significant,
while the slope at the higher end needs to be negative and significant (Lind and
Mehlum 2010). Third, the turning point of the curvilinear inverted U-shape needs
to be located within the data range of relative exploration orientation (Haans et al.
2016). Since the first requirement is already fulfilled, Table 6 specifies the second
and third requirement.

As illustrated for Model 3 in Table 6, the lower bound is positive (f=1.543) and
significant (p <0.01), while the upper bound is negative (p =—1.173) and significant
(p<0.01). Additionally, the slope at the lower and at the upper bound are of similar
size. Moreover, the turning point of the curve is well located within the 95% Fieller
confidence interval. This supports the existence of an inverted U-shaped curve, and
therefore Hypothesis 1.

Hypothesis 2a predicts that competition for non-scale free resources weak-
ens the relationship between the relative exploration orientation and a firm’s
performance, which we test in Model 4. The relationship between squared rela-
tive exploration orientation and firm performance remains negative and signifi-
cant (f=-2.602; p<0.001). The moderating effect positively and significantly
(B=0.199; p<0.01) influences firm performance, hence, supporting Hypothe-
sis 2a. This means a lower competition will improve the link between relative
exploration orientation and performance. Figure 1 illustrates our baseline rela-
tionship and the moderating effect and shows that firms in a highly competitive
environment will benefit less from their explorative orientation when it comes
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Fig. 1 Illustration of the baseline hypothesis and the moderating effect

to firm performance. Furthermore, as shown in Table 6, we also performed the
required and above discussed tests for the curvilinear inverted U-shaped rela-
tionship for Model 4. Model 5 tests our Hypothesis 2b, which predicts an inten-
sified relationship between explorative orientation and firm performance, when
the access to non-scale free resources is higher. We find a positive (f=0.0869;
p> 0.05), but not significant effect, and hence, no support for our Hypothesis 2b.

5 Robustness checks

We conducted a series of robustness tests. First, instead of using 60% of accept-
ance in the dictionary, we also performed the regression analysis with 70%
acceptance level. The results were qualitatively similar.

Second, in line with prior studies (e.g., Uotila et al. 2009), we limited our
sample to manufacturing firms (SIC codes 2000 until 3999). Model 1 in Table 7
shows that the linear relationship between the relative explorative orientation
and firm performance remains positive (f=1.712; p<0.05) and the squared
relationship remains negative (p=-1.460; p<0.05) and significant. Model
2, which includes our moderating variable competition for non-scale free
resources, shows results that are well aligned with our main models.

Third, we changed the operationalization of our moderating variable competi-
tion for non-scale free resources. In Model 3 and Model 4, we count the number
of companies within a 20- and 40-km proximity to the focal firm’s headquarter.
The results are in line with our main models.

Fourth, we followed Haans et al. (2016) conducting further robustness checks
by adding a cubic term (cubic relative exploration orientation). This test indi-
cates whether the relationship between relative exploration orientation and firm
performance is rather S-shaped than U-shaped (Haans et al. 2016). As shown in
Model 5, the addition of the cubic term did not improve the underlying models,
which provides further support for the existence of an inverted U-shape.

Fifth, our sampling period includes the financial crisis of 2008 and 2009.
In Model 6, we inserted a crisis dummy instead of our calendar year dummies.
Again, we find results that are in line with our main models.
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6 Discussion and contributions

This study contributes to the exploration—exploitation literature by taking the
perspective of a German context and bringing non-scale free resources into the
field of exploration—exploitation. We investigated the competition for and access
to these non-scale free resources as moderators. We hypothesized and confirmed
the inverted U-shaped relationship between the relative amount of exploration
and firm performance in a German sample. The results suggest that increasing
explorative activities to a certain point will improve firm performance. Beyond,
when there is too much focus on explorative activities performance decreases as
exploitative efforts are neglected. To enhance firm performance and secure long-
term firm survival it highlights the relevance for firms to balance both activities.
This finding is particularly important for the German area, since the German
economy has been confronted with a decline in its innovative strength in recent
years and German companies miss disruptive innovation compared to other coun-
tries like China or the U.S. (Naudé and Nagler 2021). It points out the relevance
to overcome this hurdle and leads us to our first two contributions:

First, we contribute to the exploration—exploitation literature by replicating
the formerly proposed relationship between exploration—exploitation and firm
performance in a German sample. Most studies investigated this relationship in
U.S.-American samples (e.g., Uotila et al. 2009; Gatti et al. 2015). Given differ-
ent contextual factors and uncertainty avoidance profiles of countries (Hofstede
and McCrae 2004; Li et al. 2013), prior findings cannot be generalized with rep-
licating the findings in different countries. Germany shows a higher uncertainty
avoidance compared to the U.S. (Li et al. 2013). Finding similar results in our
investigation indicates that the relationship between explorative orientation and
firm performance is robust, although the uncertainty avoidance is higher. This
finding improves the overall generalizability.

Second, by transferring and applying the first longitudinal test of the explora-
tion—exploitation and firm performance relationship in a German sample, we not
only methodologically further validate this procedure; we also lay the foundation
of further applying the commonly accepted measurement approach to a German
context. The content analysis approach by Uotila et al (2009) has only been appli-
cable to English speaking contexts (e.g., Gatti et al. 2015; Uotila et al. 2009). We
make this only measurement approach that allows for large scale and longitudi-
nal data, and that does not succumb the mentioned limitations of patent analyses
and surveys, applicable to German speaking countries. More precisely, compared
to previous studies (see, e.g., Uotila et al. 2009; Gatti et al. 2015; Luger et al.
2018) we translate, validate, and refine the dictionary, used in content analyses
and derived from March’s (1991) initial work. Since the language and therefore
the words used to describe exploration and exploitation changed since that time,
we thoroughly revised and extended the dictionary by applying a keyword in con-
text analysis that left us with 34 words appropriate for exploration and 30 words
for exploitation. Using the updated and translated dictionary in the content analy-
sis in the context of German firms and applying it to news articles of German
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firms, we extend existing research (Gatti et al. 2015; Luger et al. 2018) by pro-
viding further validity for the usage of content analytical approaches to detect
the exploration—exploitation level. This enables enhancing the knowledge about
exploration—exploitation in another country context in a more profound way than
by regarding one point in time like in cross-sectional studies (see, e.g., Kammer-
lander et al. 2020 for the German region) and paves the way for future studies in
this linguistic area.

Further, we strive to shed light on the so far neglected importance of a firm’s non-
scale free resources in terms of a geographical context. Previous literature has rather
focused on the (non-) scale free resource endowments within a firm (Giarratana
et al. 2018; Kang and Kim 2020). Kang and Kim (2020), for instance, focused on
the role of firms’ non-scale free resources for the temporal transition between explo-
ration and exploitation. We suggest to also consider surrounding factors. We take
an outside perspective on non-scale free resources by considering the competition
for these resources on the one hand, and the access to these resources on the other
hand. We reveal the negative impact of high competition between companies for
non-scale free resources on the exploration—exploitation and performance linkage.
Third, we contribute to resource scalability literature by highlighting the importance
not merely to consider different types of (non-) scale free resources themselves,
but rather consider the competition for and access to non-scale free resources. We
therewith follow calls by previous scholars to better understand the markets around
resources (Asmussen 2015). Although we find good arguments of a better access
to non-scale free resources operationalized by the proximity to universities to posi-
tively moderate this relationship, the effect is positive yet not significant. One expla-
nation might be that the sole proximity to universities might not guarantee a bet-
ter access to their non-scale free resources, such as skilled labor or collaboration
with these institutions. While we still believe that a better access to non-scale free
resources might be beneficial, the proximity to universities might not be an ideal
proxy for access to non-scale free resources. We advance the debate on enhancing
performance under exploration—exploitation activities and building on the work of
Kang and Kim (2020), we believe examining the role of non-scale free resources
will profoundly enrich future research on exploration—exploitation. Since not only
Germany’s lack in the innovative strength is an ongoing debate, but also is Germany
confronted with an immense shortage of skilled workers (Naudé and Nagler 2021),
this study may provide guidance on how to overcome these problems. We assume
that this study only has begun to scratch the surface of the moderating role of dif-
ferent non-scale free resources, especially since the population and area size of Ger-
many are comparably small.

6.1 Practical implications

Our study implies that firms should strive to balance explorative and exploita-
tive activities in order to gain a better performance. This indicates for practition-
ers to develop firm strategies that are able to balance both learning modes, such as
focusing on R&D, while efficiently exploiting existing resources. Furthermore, our
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findings suggest that the access to non-scale free resources may be impeded by a
high competition around these resources, since it has a negative influence on the
relationship between relative exploration orientation and firm performance. It high-
lights the relevance for firms to properly consider the role of competition for non-
scale free resources, such as skilled labor, when being confronted with business
location decisions. Faced with location decisions of a new headquarter, for instance,
they should consider areas with lower competition for non-scale free resources.
When already being in place, it highlights the relevance of employer branding and
appropriate recruiting strategies, for instance, to overcome the hurdles of high com-
petition—especially in countries with a shortage of skilled workers, such as Ger-
many (Naudé and Nagler 2021). Of course, the trade-offs for firms in location deci-
sions must be weighed, as competition is often higher in metropole regions, where
additionally location costs are higher, but the availability of different types of non-
scale free resources may be more diverse and the infrastructure better. Areas out-
side metropole regions may have lower competition for non-scale free resources, but
may also comprise a lower variety of different types of resources and worse traffic
connections.

6.2 Limitations and further research

Despite the aforementioned contributions, we acknowledge that this study has lim-
itations, which might pave the way for future research. First, the research design
may raise some concerns. We are indeed first testing longitudinal data of explora-
tion—exploitation and firm performance relationship in a German sample. Although,
we admit that due to the limited number of included organizations, this study may
be constrained in its generalization of findings. Extending the sample on companies
outside the indices of DAX, MDAX and SDAX would help to further analyze the
effects of the spatial distribution of firms within Germany.

Second, by focusing on publicly traded firms we include larger German firms.
Future research needs to study whether the results are also applicable to smaller
German firms, since it remains unclear, whether they are able to balance explora-
tion and exploitation despite having lower financial resources, for instance. In this
vein, due to their limited resources, it would be interesting to see, whether Hypoth-
esis 2b regarding the access to non-scale free via having universities or universities
of applied sciences in close proximity could be supported for smaller firms. They
might work closely together with universities of applied sciences, and thereby, com-
pensate their limited resources for R&D, for instance.

Third, following most other studies on exploration—exploitation research, the
findings are limited to structural aspects on a firm level, which explain the invest-
ment behavior towards explorative and exploitative activities (Cao et al. 2009).
Consequently, different levels of analysis like industry, inter-organizational, busi-
ness-unit, or individual level are rather neglected. Future research can expand the
examination of exploration—exploitation to include multiple dimensions, possibly by
utilizing mixed method approaches, for instance. Further, since we find the curvi-
linear inverted U-shaped relationship between relative exploration orientation and
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performance to be applicable to a German context despite having a lower cultural
risk preference compared to studies from former regions, like the U.S. (Hofstede and
McCrae 2004; Li et al. 2013), future scholars may investigate underlying factors that
still drive companies in these regions to foster risky investments, such as firm liquid-
ity or governmental subsidies.

Fourth, this study shows the impact of a firm’s non-scale free resources in a geo-
graphical context on the relationship between exploration—exploitation and firm
performance. However, only the firm’s headquarter was included as a firm’s loca-
tion. Research centers of firms that affect the level of exploration, are not necessarily
located next to the firm’s headquarter.' Since most of the firms listed on the German
stock exchange operate globally, future research needs to take the spatial distribu-
tion of individual firms and multi-country operations into account (Fu et al. 2016).
In addition, further aspects of the uniqueness and characteristics of Germany should
be analyzed in this context. This, for example, includes cultural-specific aspects and
other non-scale free resources, such as technological resources (Chang and Hughes
2012; Kang and Kim 2020), regional contexts and testing other varying ranges to
universities and other companies. Our findings open up a debate on further investi-
gating important aspects for firms to consider regarding their resource access. Since
we showed high competition for non-scale free resources to lower firm performance,
but proximity to universities and universities of applied sciences have not been sig-
nificant, we encourage future scholars to study, which resources exactly are at the
center of competition.
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