How knowledge-based dynamic capabilities relate to firm performance:

The mediating role of entrepreneurial orientation

Abstract: To examine how knowledge-based dynamic capabilities relate to firm performance
through the mediating role of entrepreneurial orientation, we analyzed data of a sample of 1,047
Portuguese and Spanish small and medium-sized enterprises (SMEs) of all industry sectors.
The results reveal that knowledge-based dynamic capabilities are associated with firm
performance and that the relationship is partially mediated by a firm’s entrepreneurial
orientation. This mediation could be explained by the fact that an entrepreneurial orientation
to identify and utilize new opportunities is integral to knowledge value creation and extraction,
and to avoid pervasive rigidities. Our study sheds light on the mechanisms through which
knowledge-based dynamic capabilities are associated with firm performance and helps to
explain performance differences among firms. In addition, we provide management insight on
how firms can deploy their knowledge-based dynamic capabilities and extract value from them
to face change and promote their entrepreneurial orientation and performance.
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1. Introduction

As an evolution of the resource-based view (RBV), whereby the organization is conceived as
a nexus of resources (Barney 1991), dynamic capabilities have emerged as an approach for
understanding how organizations create, extend, and modify their resource base (Kurtmollaiev,
2020). Knowledge-based dynamic capabilities (Eriksson 2014) are defined as those that
highlight the role of knowledge as a structural element of dynamic capability (Denford 2013;
Faccin et al. 2019), focusing on the way companies learn, assimilate new knowledge, and adapt.
Since the potential of dynamic capabilities to improve organizational performance was
conceptually proposed in Teece et al.’s (1997) seminal article, empirical studies, with a few
exceptions (e.g., Wilden et al. 2013), have mostly supported this potential. However, the
growing literature also reports that the relationship between dynamic capabilities and firm
performance is more complex than a direct effect and may be mediated by other variables
(Bitencourt et al. 2020; Fainshmidt et al. 2016; Karna et al. 2016; Pezeshkan et al. 2016). This
emerging stream of research is still limited and mostly explores how changes in resources

mediate that relationship (Schilke et al. 2018).

Knowledge of how companies transform their dynamic capabilities into performance remains
understudied. Dynamic capabilities refer to the deliberate and regular actions of configuration
and reconfiguration of resources (Kurtmollaiev 2020). However, changing the endowment of
resources is not a sufficient condition to increase performance (e.g., Miao et al. 2017; Priem
and Butler 2001). For this internal change to be translated into performance, a firm needs to
deploy valuable, rare, costly to imitate, and non-substitutable (VRIN) resources and
capabilities (Barney 1991). Moreover, these resources and capabilities need to be structured,
bundled, and leveraged in accordance with the competitive environment (Sirmon et al. 2007,

2011). A possible way to do these things is to develop an entrepreneurial orientation (EO),
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defined as “the strategy making processes that provide organizations with a basis for
entrepreneurial decisions and actions” (Rauch et al. 2009, p. 762) that is used by managers to
guide the company’s use of their resources and capabilities (Miao et al. 2017). Indeed, it has
been theoretically proposed (Helfat and Martin 2015; Teece 2007; Zahra et al. 2006) and
empirically tested (Rodrigo-Alarcon et al. 2018; Ruiz-Ortega et al. 2017) that dynamic
capabilities influence the intensity of a company’s EO. EO is important to turn dynamic
capabilities into firm performance because a high degree of EO prevents the creation of core

rigidities (Leonard-Barton 1992; Rosenbusch et al. 2013).

Considering the above arguments, our goal is to answer two key research questions: (1) How
do dynamic capabilities relate to firm performance, and (2) How does EO mediate that
relationship? To answer these questions, we theoretically propose that for a firm to be able to
take advantage of knowledge-based dynamic capabilities without being hindered by possible
rigidities, a high level of EO is needed. EO mediates the relationship between knowledge-based
dynamic capabilities and firm performance, because configuring their knowledge base
becomes an essential process for firms to adapt, and the exploitation of this knowledge should

be undertaken with an EO (Hughes et al. 2022).

To test our model we performed an empirical study with 1,047 small and medium sized
enterprises (SMEs) from Portugal and Spain. Aside from their economic importance, SMEs
have features that make them an especially suitable setting for our research. SMEs often suffer
from constraints to reconfigure internal resources (e.g., a lack of human and financial resources
for R&D, and resource lock-ins) despite their lighter bureaucracy (Heider et al. 2021) and
greater flexibility (Wu and Deng 2020). Moreover, SMEs are especially vulnerable to
competition and environmental change (Wang et al. 2011), which puts them under survival

pressure, demanding that they become adaptable and rethink their traditional ways of managing
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resources to respond to uncertainty (Do et al. 2022). This makes knowledge-based dynamic
capabilities especially valuable for SME performance (Wang et al. 2011) but also raises
difficulties in creating advantage. Both countries provide an appropriate context to test our
model because SMEs constitute the backbone of these two national economies, representing in
2021 about 80% of private employment (79.81% and 80.28%, respectively for Portugal and

Spain), clearly above European Union figures (76.39%) (Eurostat).

We contribute to strategy and organizational literatures in five ways. First, we advance an
explanation of the role of knowledge-based dynamic capabilities as key tools for SME
performance despite their resource constraints. Second, we shed light on the mechanisms
through which knowledge-based dynamic capabilities are associated with firm performance,
which has been considered “an area of weakness in the current literature” (Schilke et al. 2018,
p. 392). By exploring the mediating role of firms’ EO, we support the existence of both a direct
and a mediated effect of dynamic capabilities on firm performance (Bitencourt et al. 2020;
Fainshmidt et al. 2016; Karna et al. 2016; Pezeshkan et al. 2016). Our study goes beyond the
mainstream of research that has focused on exploring how change in resources mediates the
dynamic capabilities-firm performance link (Schilke et al. 2018), while answering calls for a
more robust theorizing on the vision of dynamic capabilities as a driver of EO (Wales 2016).
Third, while research has tended to focus on the moderating role of strategic orientations in the
relationship between dynamic capabilities and performance (e.g., Hernandez-Linares et al.
2021; Hock-Doepgen et al. 2021), our study reveals that such orientations may help firms to
extract the most value from their knowledge-based dynamic capabilities. Fourth, since few
studies have approached the relationship between EO and its determinants (Arzubiaga et al.

2019), the paper extends the discussion regarding the role of EO by focusing on one of its

! Provisional data from the Structural Business Statistics (SBS) of Eurostat
(https://ec.europa.eu/eurostat/databrowser/view/sbs_sc_ovw/default/table?lang=en)
4


https://www.emerald.com/insight/content/doi/10.1108/MRR-01-2021-0027/full/html?casa_token=hQCVjKFjWEAAAAAA:UHnxP8UJ-tUqWZ_UyyMF-4yZSKMK0ObMukTz1Z9DaRlVkr8-Fyntf3dnFIxtNHyzIfdXJwhQC-RzRwDJsoN4j7k05kflssMDeNmQlVR6DwWBFCEBEndC#ref049a

potential antecedents: dynamic capabilities, a variable that has received little attention
(Rodrigo-Alarcon et al. 2018; Ruiz-Ortega et al. 2017). Our study corroborates the influence
of dynamic capabilities in a firm’s EO, which could be very important and even more salient
in the case of knowledge-based dynamic capabilities (Cope 2005; Dess et al. 2011). Finally,
our results contribute to a deeper understanding of why some SMEs perform better than others.
Our study has practical implications, in that the results provide managers with insight regarding
how SMEs can face change and improve their performance through deploying their

knowledge-based dynamic capabilities and extract value from them via EO.

2. Theory development and hypotheses

The dynamic capabilities framework (Teece et al. 1990) evolved from the RBV, which explains
how a company may have better performance by achieving a competitive advantage, taking the
firm as a nexus of resources and capabilities (Barney 1991). However, RBV is static in nature,
and considering that organizations must develop a process of learning to adapt to environmental
changes, Teece and colleagues (1997) developed the framework of dynamic capabilities, which
they defined as a “firm’s ability to integrate, build and reconfigure internal and external
competencies to address rapidly changing environments” (p. 516). Teece et al.’s (1997) seminal
work views dynamic capabilities as abilities (capabilities, capacities, competences) that are
resident in organizational processes and management teams, being, hence, unique and
inimitable (Kurtmollaiev 2020). A second stream of work on dynamic capabilities, routine-
based and rooted in evolutionary economics (Nelson and Winter 1982), begins with the work
of Eisenhardt and Martin (2000, p. 1107), who defined dynamic capabilities as “the firm’s
processes that use resources—specifically the processes to integrate, reconfigure, gain and

release resources—to match and even create market change”. This second approach views



dynamic capabilities as complex and multidimensional organizational routines that create

variation necessary for changes in other organizational routines (Kurtmollaiev 2020).

The two approaches have differences (Peteraf et al. 2013) regarding the role of dynamic
capabilities in rapidly changing environments and whether they are necessary but not sufficient
for competitive advantage and a source of sustainable advantage. Di Stefano et al. (2014) delve
into those contradictions by highlighting how both approaches understand the nature of
dynamic capabilities and the issue of agency (Kurtmollaiev 2020), opening a way to clarify
and better understand what dynamic capabilities are. Thus, Kurtmollaiev (2020) addresses
contradictions of previous approaches by emphasizing that dynamic capabilities are regular
actions that emerge from an individual’s intentions to change the status quo and that have to
be accompanied by the “organizational members’ readiness for changes that regularly emanate

from a specific individual” (pp. 9-10).

Dynamic capabilities have been proposed as determinants of firm performance (e.g., Makadok
2001; Schilke 2014a; Teece et al. 1997) but growing empirical evidence suggests that this
relationship may be more complex and nuanced (Hernandez-Linares et al. 2021; Wang and
Ahmed 2007). To shed light on this relationship we focus on knowledge-based dynamic
capabilities (Zahra and George 2002). Eriksson’s (2014) review established that in the
empirical realm, there are two approaches to dynamic capabilities: the first focuses on specific
processes, while the second considers generic knowledge-related processes. In line with recent
work (Hernandez-Linares et al. 2021) we follow this second approach because it is the most
common in the literature and provides more generalizable results than the approach focused on
idiosyncratic processes (Eriksson 2014). Specifically, we follow Pavlou and EI Sawy (2011),
considering that knowledge-based dynamic capabilities comprise four regular actions: sensing

(generating, disseminating, and responding to market intelligence), learning (expanding the
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new knowledge repertoire), integrating (assimilating new knowledge), and coordinating
(orchestrating resources, tasks, and activities). This approach is well suited for our study
because the access to knowledge and its use allows organizations to recognize, pursue, and take
advantage of entrepreneurial opportunities (Dushnitsky and Lenox 2006; Randolph et al. 2017;

Simsek and Heavey 2011).

We choose EO as a possible mechanism mediating the relationship between a firm’s
knowledge-based dynamic capabilities and its performance based on theoretical arguments
(Miao et al. 2017; Kurtmollaiev 2020; Schilke et al. 2018; Zahra et al. 2006) and empirical
evidence (Hughes et al. 2021; Kallmuenzer et al. 2018; Rauch et al. 2009; Rodrigo-Alarcon et
al. 2018; Rosenbusch et al. 2013; Ruiz-Ortega et al. 2017; Wales et al. 2021). In our model,
knowledge-based dynamic capabilities allow the reconfiguration of the resource base by
helping the company to better identify opportunities that will potentially improve firm
performance, while EO helps firms to maximize the performance that they may extract from
such capabilities (Figure 1).

Insert Figure 1 about here

2.1.  Knowledge-based dynamic capabilities and firm performance

Although regular change of the organizational resource base cannot be equated to positive
results (Arend and Bromiley 2009), it has been theorized that this systematic and intentional
change does bring benefits (Peteraf et al. 2013) because organizations learn how to effectively
change without incurring excessively high costs (Fainshmidt et al. 2016). Therefore, dynamic
capabilities will boost efficiency and efficacy, and ultimately firm performance (Di Stefano et

al. 2014, Peteraf et al. 2013; Schilke et al. 2018). By regularly improving daily problem solving
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(Zollo and Winter 2002), dynamic capabilities may also enhance operational efficiency. By
constantly improving and renewing resource base and problem-solving strategies (Danneels
2015) companies may gain alignment with their competitive environment. As Schilke et al.
(2018) point out, dynamic capabilities can induce a VRIN framework, and in the process,
companies may adapt to their environments as well as help shape them (Augier and Teece
2009). Considering that dynamic capabilities influence the effectiveness of responses to market
needs as the environment evolves (lyer et al. 2019), and that the use of dynamic capabilities is
fundamental to exploit future opportunities (Zahra et al. 2006), it seems possible to also argue
that firms endowed with superior dynamic capabilities identify opportunities earlier, adapt to
changes more easily, and seize perceived opportunities better (Teece et al. 1997). The
association between dynamic capabilities and firm performance was conceptually established

by the first theory papers in the field (e.g., Teece et al. 1990, 1997).

While the arguments above are plausible, there are mixed perspectives among researchers
regarding the relationship between an organization’s dynamic capabilities and its performance
(Pezeshkan et al. 2016). Some studies report insignificant or negative effect of dynamic
capabilities (e.g., Arend 2014; Wilden and Gudergan 2015), including knowledge-based
dynamic capabilities (e.g., Wilden et al. 2013) on organizational performance, supporting the
idea that the commitment of resources required to maintain and implement dynamic
capabilities (Helfat and Peteraf 2015) may be equal to or even outweigh potential benefits
(Winter 2003; Zahra et al. 2006). Differently, other studies report that dynamic capabilities
(e.g., Dejardin et al. 2022; Schilke 2014a), and specifically knowledge-based dynamic
capabilities (e.g., Pavlou and El Sawy 2011), are positively associated with performance. The
results of this last stream of work seems to be mostly in literature on dynamic capabilities in

general (Bitencourt et al. 2020). Based on such evidence and considering that dynamic



capabilities such as core capabilities allow firms to identify new opportunities to apply the

accumulated knowledge base (Leonard-Barton 1992), we hypothesize:

Hypothesis 1. Knowledge-based dynamic capabilities are positively associated with

firm performance.

2.2.  Entrepreneurial orientation as a partial mediator of the knowledge-based dynamic

capabilities — firm performance relationship

We next explain why EO partially mediates the association between knowledge-based dynamic
capabilities and firm performance. We start by discussing why knowledge-based dynamic

capabilities are associated with EO.

2.2.1. Knowledge-based dynamics capabilities and entrepreneurial orientation

The influence of knowledge-based dynamic capabilities on EO was first proposed by Zahra
and colleagues (2006), who state that dynamic capabilities help companies to more quickly
exploit the strategic opportunities identified. Teece (2007) also theorized that maintaining and
transforming dynamic capabilities in performance demands entrepreneurial management. A
firm’s ability to understand its environment is a necessary condition for exploiting fleeting
opportunities (Engelen et al. 2014). Indeed, a firm with a “sensing capability” can grasp new
market trends and uncover new business opportunities overlooked by competitors (Alvarez and
Barney 2007). In addition, to be entrepreneurial, organizations need to scan their environment
proactively — a process of exploration that implies the ability to learn (Rhee et al. 2010). Thus,
and considering that sensing and learning capabilities are two of the dimensions of knowledge-
based dynamic capabilities, it seems reasonable to posit that knowledge-based dynamic

capabilities will make it easier for a company to build and reconfigure the knowledge base



necessary for recognizing, pursuing, and taking advantage of entrepreneurial opportunities

(Dushnitsky and Lenox 2006; Randolph et al. 2017; Simsek and Heavy 2011).

The crucial influence of dynamic capabilities in a firm’s EO (Floyd and Lane 2000; Helfat and
Martin 2015; Rodrigo-Alarcon et al. 2018; Ruiz-Ortega et al. 2017) is even more evident in the
case of knowledge-based dynamic capabilities, since entrepreneurship involves a process of
learning (Cope 2005), and learning consists of the acquisition, integration, and exploitation of
knowledge-based resources (Dess et al. 2011). In the same vein, the literature emphasizes that
firms must use their knowledge base to analyze the external environment and detect possible
opportunities and threats (Do et al. 2022), which is directly related to its ability to refine its

existing skills sets and competences (Kreiser, 2011), thus fostering EO.

Such influence can be attributed to several EO dimensions. Knowledge-based dynamic
capabilities will endow companies with the knowledge resources (Kyrgidou and Spyropoulou
2013) needed to nurture innovativeness, defined as an organization’s efforts to discover
potential opportunities (Lumpkin et al. 2010). Similarly, knowledge-based dynamic
capabilities help companies to improve their proactiveness or the company’s efforts to
recognize opportunities and seize them (Lumpkin et al. 2010) because their stronger
communication links will help to achieve a more accurate assessment of their attractiveness
(Rothaermel and Alexandre 2009) and a more efficient exploitation of the available

information (Liao et al. 2003).

Regarding the willingness to commit resources to venture into the unknown or take risks
(Hughes and Morgan 2007; Wiklund and Shepherd 2005), knowledge-based dynamic
capabilities provide valuable and updated information and knowledge that helps them to make

risky decisions (Liao et al. 2003) and recover from competitors’ actions and responsiveness

10



(Engelen et al. 2014). Moreover, considering that dynamic capabilities counter structural
inertia, they also help to better anticipate competitors’ actions (Barringer and Bluedorn 1999)
and implement counter actions (Green et al. 2008). The presence of systematic actions fostering
learning and updating knowledge also prepares individuals and teams to develop and perform

independent and autonomous actions (Caloghirou et al. 2004).

Finally, an EO will be necessary to ensure that inertia and resistance to change do not limit the
potential of new resources generated by the knowledge-based dynamic capabilities to improve
firm performance (Leonard-Barton 1992). This means that for a firm to generate sustained
competitive advantage, it needs to rethink how it creates and captures value (Helfat and Martin
2015) and an EO may help to support the search and exploitation of new opportunities, being
proactive regarding marketplace opportunities, countering inertia and stagnation, and capturing
the business value (Kallmuenzer et al. 2018; Wales et al. 2021). The still limited empirical
research has confirmed the positive influence of dynamic capabilities on EO (Dias et al. 2021,
Rodrigo-Alarcon et al. 2018; Ruiz-Ortega et al. 2017). Therefore, in line with both the
theoretical idea that companies “with strong dynamic capabilities are intensely entrepreneurial”
(Teece 2007, p. 1319) and that EO is determined by its resources and capabilities (Helfat and

Martin 2015), and considering the growing empirical evidence, we hypothesize:

Hypothesis 2. Knowledge-based dynamic capabilities are positively associated with

firm entrepreneurial orientation.

2.2.2. Entrepreneurial orientation and firm performance

In relentlessly shifting environments companies need to be constantly looking for new
opportunities (Rauch et al. 2009). In so doing, the development of an EO emerges as a

candidate explanation for why and how certain companies are able to renew their capabilities
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more than others (Morris et al. 2011). The bulk of EO literature has explored its link with
business performance (Wales et al. 2013, 2021). We consider EO as a combination of different
organizational processes (Lumpkin and Dess 1996) or, according to Wales et al. (2020, p. 644),
“the complimentary organizational processes, routines, structural choices, and cultural climates
which foster and support a pattern of new entry”. The synergistic combination of those
organizational processes (Hughes and Morgan 2007; Lumpkin and Dess 1996) is expected to
positively influence organizational performance, although they can also bring some additional
costs (Hughes and Morgan 2007). Thus, innovativeness is expected to positively change how
the company embeds market learnings in its action repertoires. Proactiveness allows companies
to take advantage of new opportunities because it predisposes them to move fast rather than to
respond reactively (Lumpkin and Dess 1996). Similarly, proactiveness and risk-taking are
considered “two important entrepreneurial features that shape how a firm acquires and utilizes
its resources” (Gunawan et al. 2016, p. 581). Being more entrepreneurial, a firm potentially

senses and seizes opportunities better than competitors, which confers a learning advantage.

Some scholars report a negative relationship between a firm’s EO and its performance (e.g.,
Cossio-Silva et al. 2015; Vega-Vazquez et al. 2016), arguing that EO alone is not enough to
generate a positive performance, at least in the short term (Cossio-Silva et al. 2015; Vega-
Véazquez et al. 2016), and other scholars find a curvilinear inverted U-shaped relationship
between the two, revealing potentially adverse outcomes resulting from too much EO (Tang et
al. 2008; Tang and Tang 2012). However, a third group of studies, which seems to be the most
numerous according to a recent literature review (Wales et al. 2021), reports a linear and
positive impact of EO on performance (e.g., Lumpkin and Dess 1996; Zahra and Covin 1995),

even in the SME context (e.g., Ferreira et al. 2021). Based on this evidence, and considering
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that EO allows organizations to explore and pursue new value opportunities not constrained by

its current resource position (Wales et al. 2021), we hypothesize:

Hypothesis 3. Entrepreneurial orientation is positively associated with firm

performance.

2.2.3. The mediating role

According to Leonard-Barton’s (1992) definition of core capabilitics, knowledge-based
dynamic capabilities can be considered core capabilities because they may distinguish a
company strategically and provide a competitive advantage. As core capabilities, knowledge-
based dynamic capabilities may be institutionalized, leading to core rigidities (Leonard-Barton
1992). Thus, for instance, such institutionalization could lead to knowledge and knowledge-
based skills remaining tacit, i.e., uncodified and in employees’ heads (von Hippel 1990). EO
may help firms to cultivate the bright side of knowledge-based dynamic capabilities by
minimizing the dysfunctionalities of the core rigidities (Leonard-Barton 1992) because the
knowledge identified, learned, integrated, and deployed through knowledge-based dynamic
capabilities may be transformed into valuable products and/or services via an EO that promotes
cultures of learning and initiative (Wales et al. 2021) rather than overprotecting existing
processes and routines. In addition, entrepreneurially-oriented firms may also be open to
empowering their employees and teams to make decisions with greater latitude, improving
responsiveness to market needs (Covin et al. 2021). Therefore, beyond being a key ingredient
for superior firm performance (Wales et al. 2021), EO also plays a key role in helping firms to
overcome the paradox of extracting value of knowledge-based dynamic capabilities without
being hampered by their dysfunctional flip side, sometimes called the Icarus paradox (Miller,

1992), the excess of confidence in existing solutions. Thus, EO helps companies to channel
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knowledge-based dynamic capabilities toward company goals (in this case better performance)
without falling into the core rigidity trap (Leonard-Barton 1992) that can arise as a consequence
of an excessive and routine institutionalization of existing knowledge-based dynamic

capabilities.

The above arguments reveal that EO mediates the relationship between the absorptive capacity
(a particular type of dynamic capability) and firm performance in the singular context of small
family firms (Chaudhary and Batra 2018). Such a reasoning leads us to propose a meditation
process whereby EO transforms the knowledge generated through knowledge-based dynamic
capabilities into an opportunity sensing and seizing orientation, which facilitates changes in
the way a firm operates, thus contributing to firm performance. However, given that other
mediating mechanisms (mainly change in the resource base) have been identified (Fainshmidt
et al. 2016; Schilke et al. 2018), we posit that EO is a partial mediator between knowledge-

based dynamic capabilities and the firm’s performance. Hence:

Hypothesis 4. Entrepreneurial orientation partially mediates the positive relationship

between knowledge-based dynamic capabilities and firm performance.

3. Method

3.1.  Research design and data collection

The data, which are part of a wider research project (e.g., Hernandez-Linares et al., 2018, 2020,
2021), were collected at the beginning of 2015 in Spain and Portugal. These two countries have
been previously investigated as a global Iberian market (Neves et al. 2020) due to their
similarities, which are based on their geographical and linguistic proximity (Margaca et al.
2021), historical evolution (i.e., they are both late comers to the democratic process, Linz 1979;

Margaca et al. 2021), commercial and cultural relations (Neves et al. 2020), and even
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entrepreneurship patterns (Medeiros et al. 2021). Both are market economies with a highly
regulated model of capitalism. During the economic crisis, both Portugal and Spain faced
pressures from the so-called “Troika” (joint mission of the European Central Bank, the
European Commission, and the International Monetary Fund) in return for aid (Garcia Calavia
and Rigby 2020). Also, the economic crisis and the resulting austerity policies had a strong

impact on the labor market in both countries (Margaca et al. 2021).

Lastly, together with Greece and Italy, Portugal and Spain have been considered as the greatest
risks to the future of the EU economy (Atukeren et al. 2013), and studies about the sources of
their firms’ success are thus of vital importance. Additionally, in both countries the 2007-2009
global financial crisis lengthened in time, making their SMEs the ones that most suffered the
crisis in the European Union (Menéndez-Pujadas et al. 2017). Economic recessions can
severely affect the survival or performance of business organizations (Srinivasan et al. 2005)
and knowledge about how firms deal with recessions will be especially necessary in the current
context of the increasingly complex, uncertain, dynamic, and fast-changing environment
(Cosenz and Bivona 2021). Therefore, although our data were collected several years ago
(2015), there are reasons to believe that the empirical pattern that has emerged in the interim

has valid implications for the current context.

Our target firms came from the SABI database (Sistema de Analisis de Balances Ibéricos -
System of Iberian Balance Sheets), which offers information pertaining to Spanish and
Portuguese companies. As is common in literature (e.g., Obeso et al. 2020), companies affected
by special situations such as wind-up, liquidation, insolvency, or zero activity were excluded.
Overall, our population consisted of 125,901 SMEs across all sectors, with SMEs being defined
as non-listed private companies having between 10 and 249 employees (Stanley et al., 2019).

The measures (details below) of the three key variables of the study were translated from
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English to Spanish and Portuguese, and then back translated. Both versions were pretested in
the respective countries, and personalized invitations to complete an online, telephone, and
paper survey were sent to CEOs or senior managers, including an offer to share summary

reports as an incentive.

Of the 27,176 companies randomly selected from the database, 1,484 surveys were returned,
yielding an initial response rate of 5.46%. However, only 1,066 of those were usable, resulting
in a final response rate of 3.92%, a figure comparable to that reported by other studies targeting
top management teams in Europe (e.g., De Massis et al. 2018; Stanley et al. 2019). The
sampling error was 2.99% within 95% confidence limits (z = 1.96; p = q = 0.5), which is lower
than that suggested by previous studies on dynamic capabilities (e.g., a sampling error of 8.4%

by Nieves and Haller 2014, and of 4.3% by Hernandez-Linares et al. 2021).

Primary information was augmented with secondary information retrieved from the SABI
database. Thus, after excluding those surveys whose secondary data for all variables considered
in this study were not available, our final sample comprises 1,047 SMEs (551 from Portugal
and 496 from Spain). The mean number of employees per firm was 35.8 (SD = 36.79), and the
mean age of the firms was slightly over 23 years (SD = 14.45). Our sample (see Table 1) is

representative of the study population in terms of both size and industry.

Insert Table 1 about here

3.2. Measures

Respondents (CEOs and senior managers) were asked to describe their firms through a five-

point Likert scale (from 1 to 5). The five anchors were adapted for each measure.
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Dependent variable. A five-item scale (Hernandez-Linares et al. 2020) was used to measure
firm performance (o = 0.83). Subjective measures of performance are valuable in that they
capture more than a single performance element (Rodriguez et al. 2004) and provide
information about qualitative performance aspects (O’Connor et al. 2015). In addition,
objective measures are not more predictive than subjective measures (Hoffman et al. 1991);
they are “only as reliable as the product market definitions that underlie them” (Ngai and Ellis
1998, p. 128), which suggests that subjective measures are valid. Hence, considering the last
three years, respondents rated their firms’ performance on a 5-point Likert scale ranging from
“much worse” to “much better” than their main competitors with respect to return on assets
(ROA), growth in sales, market share, quality of products, services, or programs, and finally

the development of new products, services, or programs.

Independent variable. Knowledge-based dynamic capabilities (o = 0.94) were measured with
the 19-item scale from Pavlou and El Sawy (2011) and built as a second-order construct with
four dimensions: sensing (4 items), learning (5 items), integrating (5 items), and coordinating
capabilities (5 items). Respondents were asked to describe their firms through a five-point
Likert scale, ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). Confirmatory factor
analysis (CFA) shows that all standardized factor loadings exceeded the 0.50 cut-off for
practical significance (Hair et al. 2006) and that both first- and second-order paths from the
latent constructs to their corresponding items were significant at the 0.001 level (t > 2.0),
providing evidence of convergent validity (Kohli et al. 1998) (see Appendix 1). The fit indices
of the second-order four-factor model are satisfactory: (x;143; = 1156.85, p < 0.001, RMSEA

=0.08, CFl and IFI =0.92, GFI = 0. 89, and TLI = 0.91).

Mediating variable. EO (o = 0.88) was measured through the scale validated by Hughes and

Morgan (2007; see also Ruiz-Ortega et al. 2017, and Stanley et al. 2019), which comprises five
17



dimensions (Lumpkin and Dess 1996): risk-taking (3 items), innovativeness (3 items),
proactiveness (3 items), competitive aggressiveness (3 items), and autonomy (6 items). A five-
point Likert scale, ranging from 1 (“strongly disagree”) to 5 (“strongly agree”), was used. CFA
shows that 17 of the 18 standardized factor loadings exceeded the 0.50 cut-off for practical
significance (Hair et al. 2006). Both first- and second-order paths from the latent constructs to
their corresponding items were significant at the 0.001 level (t > 2.0), providing evidence of
convergent validity (Kohli et al. 1998) (see Appendix 1). The second-order five-factor model
fits the data satisfactorily: (y?(1287 = 358.97, p < 0.001, RMSEA = 0.04, CFIl and IFI= 0.97,

GFI =0.96, TLI =0.96).

Discriminant validity. We calculated the average variance extracted (AVE) for knowledge-
based dynamic capabilities, EO, and firm performance. All constructs exhibited AVE levels
greater than 50%, and all AVE scores were higher than the squared construct correlations (see
Appendix 2), which ranged from 0.130 to 0.471, confirming the discriminant validity (Hair et
al. 2010). To test if knowledge-based dynamic capabilities (four factors/dimensions), EO (five
factors/dimensions), and firm performance (five items) represent different constructs, CFA
were performed. The three-factor model fits the data satisfactorily (¥? so0; = 2667.21, p <
0.001, RMSEA =0.05, CFl and IFI =0.92, GFI = 0.88, TLI = 0.91), and better than (1) a model
in which knowledge-based dynamic capabilities and EO are merged (Ay? z7 = 581.84, p <
0.001, RMSEA = 0.05, CFI and IFI = 0.90, GFI = 0.86; TLI = 0.89), (2) a model in which EO
and firm performance are merged (Ay? ;21 = 1255.50, p < 0.001, RMSEA = 0.61, CFl and IFI =
0.87, GFI = 0.81, TLI = 0.86), and (3) a model in which the three constructs are merged (Ay?

21 = 581.84, p < 0.001; RMSEA = 0.05, CFl and IFI = 0.90, GFI = 0.86, TLI = 0.89).

Control variables. We first controlled for the country (0 = Portugal; 1 = Spain). Despite a

certain degree of homogeneity within the Iberian Peninsula (Stanley et al. 2019), we cannot
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discount some cultural specificities or unobserved heterogeneity among countries (Hofstede
2001). Second, given that larger firms may dedicate more resources to developing their change
routines (Schilke 2014b) and access to external resources more easily than smaller firms, which
may affect firm performance (Zahra and Nielsen 2002), we controlled for firm size, measured
as the logarithm of the total number of employees. Then, considering that businesses of
different industries may exhibit different organizational and environmental characteristics
(Wiklund and Shepherd 2005), we controlled for firm industry by following NACE coding
(statistical classification of economic activities in the European Community). Manufacturing,
construction, and services sectors were included as control variables, with the primary sector
being used as the default. We controlled for firm age (measured as the years from the firm’s
foundation) because firms of different ages can exhibit different behaviors that lead to
differences in performance (Wiklund and Shepherd 2005). Finally, we controlled for firm past
performance, as it could improve organizational slack resources and encourage entrepreneurial
activities (Wiklund and Shepherd 2005). Specifically, and given the impossibility of having a
subjective measure of performance of past years, we introduced the return on equity (ROE) of

2014.

3.3.  Multicollinearity and common method bias

Correlation coefficients between key variables are lower than 0.58 and variance inflation
factors (VIFs) are under 10.061. Given that VIFs were higher than 5, it could point to a
multicollinearity problem, but because the condition indexes were lower than 6.56 (under the
limit of 30), multicollinearity does not appear to seriously affect our model fit and hypothesis
testing (Hair et al. 2010). To further mitigate multicollinearity concerns, the variables were

converted to Z-scores.
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As the data were collected from a single source at a single point in time, we adopted several
procedures to deal with common method variance (CMV) (Podsakoff et al. 2003; Rindfleisch
et al. 2008). First, the confidentiality of the respondents was guaranteed, and respondents were
assured that results would be reported only in aggregated form (Zobel 2017), thereby
decreasing the risk of social desirability bias (Soluk et al. 2021). Second, we arranged the
questions in such a way that participants would not notice any direct connection between the
variables (Soluk et al. 2021). Third, a pretest was performed to ensure minimum ambiguity in

the survey’s questions/items (Obeso et al. 2020).

We also adopted statistical procedures to test if CMV affected our results. First, a Harman’s
(1967) single-factor test was conducted by loading all items into an exploratory factor analysis.
This yielded seven factors with an eigenvalue exceeding 1.0. The total variance of the first
unrotated factor was 29.73%. The rotated solution, using varimax rotation, revealed similar
results. A single factor did not emerge, and no factor accounted for most of the variance, which
suggests that CMV is unlikely to distort our results. Then, a common method factor model was
estimated, by loading all items on one method factor (Podsakoff et al. 2003). The overall first
statistics for the one-factor model were not satisfactory (y%s12) = 9971.35, p < 0.001, CFI =
0.61, IFI =0.61, TLI = 0.59, and RMSEA = 0.10) compared with our theoretical model (x*@soo)

=2667.21, p <0.001, CFl =0.92, IFI = 0.92 and RMSEA = 0.05).

3.4.  Statistical analysis

Hypotheses were tested using ordinary least squares regressions. Specifically, to evaluate the

impact of dynamic capabilities on firm performance the basic equation is expressed as follows:

Firm performance; = Bo+p1KBDCi+p2Xi+€i (Equation 1)
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where firm performance; represents the performance of the firm i, KBDC represents the
knowledge-based dynamic capabilities of firm i, the symbol X; represents the set of control
variables explained in Section 3.3, and ¢; is the random error term.

To explore the mediating effect of EO, the following specifications were employed:
EOi=0o+a1 KBDCit+ozXitei (Equation 2)

Firm performance; = yo+y1KBDCi+y2EOi+ysXi+¢; (Equation 3)

where EQ; represents the EO for firmi. To investigate whether the linkage between
knowledge-based dynamic capabilities and firm performance is mediated by EO, we followed
the steps described by Baron and Kenny (1986), as is common in literature (e.g., Dorfleitner
and Nguyen 2022; Obeso et al. 2020). After running a regression with firm performance as the
dependent variable and considering only the control variables (Model 1), we run the equation
1 (Model 2). After performing Model 2, we run a regression with EO as the dependent variable
(equation 2, Model 3), KBDC being the independent variable and keeping a series of control
variables as in Model 1. The coefficient a1 represents the total effect of KBDC on EO.
Subsequently, the explained variable in Model 4 (see, equation 3), i.e., firm performance is
regressed on the mediating variable EO, the main explanatory variable DC, and the same set
of control variables. The coefficient y1 measures the effect of DC under the influencing
mechanism of EO. The coefficient y2 measures the impact of EO in firm performance. For a
partial mediation to exist, the coefficients as, 1, y1, and y2 must be significant and the absolute
value of ys must be smaller than that of 1. In other words, the coefficient of the
variable KMDC when paired with the variable EO (equation 3) must be smaller than in the

model without the variable EO (equation 1).

Although Baron and Kenny’s (1986) methodology is commonly applied in research (e.g., Heidt

et al. 2022), it has been criticized because the conclusions about mediation are not sufficiently
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meaningful and an assumption is made regarding the normality of the variable distribution
(Zhao et al. 2010). Therefore, and in line with recent studies (e.g., Heidt et al. 2022; Ngo et al.
2022), we also used the PROCESS macro (model 4) for SPSS V 3.5 (Hayes 2018; Hayes and
Little 2018), which uses ordinary least squares regression to determine un-standardized path
coefficients of the direct, indirect, and total effect (Heidt et al. 2022). We generated 5,000
bootstrap samples for percentile bootstrap confidence intervals using the 1,066 responses

leading to a level of confidence of 95% for all confidence intervals.

4. Results

Table 2 presents the means, standard deviations, and correlations. Knowledge-based dynamic
capabilities correlate with manufacturing sector, services sector, firm age, and firm
performance. Firm performance correlates with firm size, construction sector, services sector,
and firm age. EO correlates with country, services sector, firm performance, and knowledge-
based dynamic capabilities.

Insert Table 2 about here

The research model was tested by using hierarchical Ordinary Least Squares regression (Table
3). In Models 1 to 4 the dependent variable is firm performance; in Models 5 and 6 the

dependent variable is EO (the mediating variable in our research model).

In Models 1 (dependent variable: performance) and 5 (dependent variable: EO), the seven
control variables were included. In the case of Model 1, firm size and firm age showed a
significant association with firm performance (f = 0.08, p < 0.001, and  =—0.07, p < 0.001,

respectively), suggesting that bigger vs. smaller and younger vs. older firms have higher levels
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of firm performance. In the case of Model 5, country and firm age (B =- 0.06, p <0.01, and 3
=—10.04, p <0.05, respectively) showed a significant association with firm EO, suggesting that
Spanish firms are less entrepreneurially oriented than Portuguese firms, and that younger firms

are more entrepreneurial than older firms.

To test Hypotheses 1 and 2, knowledge-based dynamic capabilities were entered in Model 2
and Model 5, respectively. Findings showed a significant and positive association between
knowledge-based dynamic capabilities and firm performance (Model 2: = 0.23, p < 0.001),
supporting Hypothesis 1. Knowledge-based dynamic capabilities also showed a significant and
positive association with EO (Model 6: p=0.31, p <0.001), supporting Hypothesis 2. Next, to
test Hypothesis 3, EO was entered in Model 3, findings showing a significant association of
this variable with firm performance (B = 0.30, p < 0.001). Hence, Hypothesis 3 was also

supported by our results.

Finally, to test for the mediation hypothesis (Hypothesis 4), we followed Baron and Kenny’s
(1986) four-step procedure (see Table 3). The first step requires that the independent variable
(knowledge-based dynamic capabilities) significantly predicts the mediator (EO). The results
show that knowledge-based dynamic capabilities predicted EO (Model 6: B =0.32, p <0.001).
The second step requires that the independent variable significantly predicts the dependent
variable: knowledge-based dynamic capabilities were significantly associated with firm
performance (Model 2: f = 0.23, p < 0.001). The third step demands that the mediator (EO)
significantly predicts the dependent variable (firm performance). The results show that EO
predicts firm performance (Model 3: B =0.30, p <0.001). The final step for a partial mediation
to exist establishes that the relationship between knowledge-based dynamic capabilities and
firm performance decreases when the mediator (EO) is introduced into the regression equation.

The results show (Model 4) that the association between knowledge-based dynamic
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capabilities and firm performance decreases by almost one third (from B = 0.23 to = 0.09, p
< 0.001), thus indicating partial mediation. We also use PROCESS macro to study direct and
indirect influences. The results (Appendix 3) confirm the validity of the positive direct
association of knowledge-based dynamic capabilities with firm performance as well as the

positive indirect association through EO. This finding supports Hypothesis 4.

Insert Table 3 about here

5. Discussion

Our hypothesized model posited that knowledge-based dynamic capabilities would be
associated with firm performance, and that the relationship would be partially mediated by the
entrepreneurial orientation. The findings support all hypotheses. First, the results support the
direct and positive association of knowledge-based dynamic capabilities with firm performance
(H1 supported). This contradicts Wilden et al. (2013) but is consistent with other studies
reporting that knowledge-based dynamic capabilities support and enhance better business
performance (e.g., Chien and Tsai 2012, 2021; Colombo et al. 2020; Morgan et al. 2009). Thus,
SMEs’ capabilities to deploy and combine knowledge-based resources contribute to an
effective response to changing market needs (lyer et al. 2019) or, as previously suggested
(Fabrizio et al. 2022), “[d]ynamic capabilities can help SMEs to examine the environment,
understand the market, and create and seize opportunities”. Differently from Eisenhardt and
Martin (2000), our study suggests that knowledge-based dynamic capabilities, per se, may lead
to higher performance. This finding is especially important in the SMEs context, given that
SMEs often have resource limitations (Do et al. 2022) and knowledge-based dynamic
capabilities may help these firms to make the right decisions and be key in offsetting such

constraints.
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In practical terms, this implies that managers should recognize the importance of knowledge-
based dynamic capabilities as a first step to extract value from the organization’s stock of
knowledge and from the knowledge it may have access to. Once managers recognize the
importance of these capabilities to optimize companies’ resources utilization and capabilities
“in keeping with the appropriate deployment of their distinctive competences” (Dejardin et al.
2023, p. 1705), they should promote knowledge-based dynamic capabilities. For example, by
using technologies to screen customer data, generating contexts or situations for boosting
informal communication and thereby make the transmission of knowledge easier, or
developing an organizational culture that facilitates information exchange among different
levels and departments within the organization (Hernandez-Linares et al. 2021). In addition,
considering that in today’s business environment most firms face key digital transformation
challenges that demand diverse knowledge from diverse origins (Bouncken et al. 2021), this
result suggests that the knowledge-based dynamic capabilities constitute a key element in

helping SMEs to face those challenges. Future studies may explore this topic.

Second, Hypothesis 2, which proposes that knowledge-based dynamic capabilities are
positively associated with a firm’s EQ, is also supported. This finding corroborates the key role
of knowledge-based dynamic capabilities in building an EO (Floyd and Lane 2000; Rodrigo-
Alarcon et al. 2018; Ruiz-Ortega et al. 2017) and confirms that in the SMEs context “the real
benefits of knowledge acquisition also accrue when firms use it to inhabit relevant strategic
orientations from such knowledge” (Chaudhary and Batra 2018, p. 1212). This result is also in
line with the idea that the ability of some firms to create, discover, and exploit entrepreneurial
opportunities in a continuous manner resides in the dynamic capabilities developed by the firm

(Zahra et al. 2006). This finding has important implications for SMEs managers because it
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reveals that knowledge-based dynamic capabilities may be a powerful tool to respond to an

unstable environment and create or discover and exploit new entrepreneurial opportunities.

Third, our results also support Hypothesis 3, which states that EO is positively associated with
firm performance, corroborating that EO is a key ingredient for firm success (Rauch et al. 2009;
Rosenbusch et al. 2013) and specifically for SMEs’ performance (Ferreira et al. 2021). The
finding implies that firms with a greater EO could generate better performance and reinforces
that managers need to adopt an entrepreneurial approach to looking for solutions that will help

them to achieve their goals (Susanto et al. 2023).

Finally, regarding the role of EO in the relationship between knowledge-based dynamic
capabilities and firm performance, a partial mediation effect was found, thus supporting
Hypothesis 4. This result suggests that the deployment of knowledge-based dynamic
capabilities is associated with firm performance both directly and indirectly via EO, confirming
the importance of mechanisms such as those that meta-analyses have revealed (Bitencourt et
al. 2020; Fainshmidt et al. 2016; Karna et al. 2016; Pezeshkan et al. 2016). However, unlike
previous works centered on how changes in resource endowments partially mediate that link,
ours is the first study confirming the relevance of EO. This result reveals that knowledge-based
dynamic capabilities and EO are not different ways to manage an uncertain environment, but
factors that operate in tandem, or in other words, that EO helps firms to avoid the possible
dysfunctional side of dynamic capabilities, understood as core capabilities (Leonard-Barton

1992).

This is a critical finding if we consider “how important it is for SMEs to adapt to rapidly
changing market conditions while operating with scarce resources” (Limaj and Bernroider

2019, p. 138). In addition, this result is consistent with the idea that a company must be able to
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steadily incorporate new knowledge to improve future entrepreneurial initiatives and,
ultimately, firm performance (Wales et al. 2021). It is also consistent with the argument that
“EO helps complete the processes of knowledge generation, knowledge utilization, and value
realization” (Zhu et al. 2019, p. 5), and acts as a partial mediator between knowledge-related
capabilities, such as organizational learning capability (Aragon-Correa et al. 2007) or
absorptive capacity (a particular type of dynamic capability) (Chaudhary and Batra 2018) and
firm performance. Our findings thus confirm that the relationship between knowledge-based
dynamic capabilities and firm performance is nuanced rather than a simple direct association
(Hernandez-Linares et al. 2021). From a practical point of view, this result implies that
managers of SMEs need to be able to combine different complex tools (such as knowledge-
based dynamic capabilities and an EO) to improve their companies’ performance, highlighting

the critical role of well trained and experienced managers.

6. Conclusions

6.1. Contributions to literature

We contribute to the dynamic capabilities’ literature in five main ways. First, we shed light on
the relationship between dynamic capabilities and firm performance (Hernandez-Linares et al.
2021; Pezeshkan et al. 2016), which has been described as an insufficiently explored topic
(Schilke et al. 2018). Specifically, our study found that knowledge-based dynamic capabilities
are associated with firm performance in the Iberian SMEs context, emphasizing the importance
of knowledge management capabilities to face resource constraints and promote sustainable

SMEs.
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Second, we address the call to consider possible mediator effects in the relationship between a
firm’s dynamic capabilities and its performance (Schilke et al. 2018) by revealing that EO
partially mediates this relationship in such a way that knowledge-based dynamic capabilities
influence firm performance both directly and indirectly via EO. This is an important
contribution because until the present, studies exploring the mediating mechanisms in the
dynamic capabilities-performance link have mainly focused on the mediating role of changes

in resources set (Schilke et al. 2018).

Third, we help to broaden our knowledge on the role of strategic orientations in the relationship
between dynamic capabilities and firm performance, since until now such orientations have
been investigated mainly as possible moderators (e.g., Hernandez-Linares et al. 2021; Hock-
Doepgen et al. 2021). Our study extends Chaudhary and Batra’s (2018) work in two main
directions: we consider knowledge-based dynamic capabilities as a general construct
(comprising sensing, learning, integrating, and coordinating capabilities) instead of focusing
on a particular type of dynamic capabilities and, while Chaudhary and Batra (2018) explore

the singular context of small family firms, we focus on the SMEs context.

Since the relationship between EO and its determinants has been under-researched (Arzubiaga
et al. 2019), the fourth contribution refers to a better understanding of EO antecedents.
Specifically, we focus on the role of knowledge-based dynamic capabilities as a driver to EO
(Cope 2005; Dess et al. 2011). Finally, we contribute to business literature by improving

knowledge about why some SMEs perform better than others.

6.2.  Implications for managers

Considering how our study responds to the two research questions mentioned earlier, several

practical implications may be drawn. First, as far as implications for managers are concerned,
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the value of this research is twofold. Since it is broadly accepted that the success of SMEs
largely depends on how they respond to external environments via management capabilities
(Do et al. 2022), this article provides guidance on the mechanisms that allow companies to
improve their firm performance with dynamic tools. The results are useful for managers of
SMEs in terms of the positive influence that the development of knowledge-based dynamic
capabilities can have for firm performance to face change even in contexts with resource
constraints. In order to develop these capabilities, SMEs managers are advised to utilize
technologies to screen customer data, to develop and implement processes to exchange

knowledge with their partners, or to distribute new knowledge among the employees.

Second, our results may also assist managers regarding the potential of knowledge-based
dynamic capabilities as a source of improvement for EO. SMEs’ managers may then promote
the notion of employees as intraepreneurs, a possibility rendered more operative in the context
of these organizations. The small and medium size of those firms facilitates the rapid
circulation of ideas, as dynamic capabilities encourage the communication between their
employees, which helps to combine diverse views fostering innovation and EO. This requires
founders and managers to see their role as one of supporting innovation rather than as one of
control. In light of resource scarcity, this needs to be balanced with a pragmatic consideration

of existing resources (time, attention, ideas, capital).

Third, our results also offer guidance for managers regarding the value of promoting an EO
within the organization, for example, by hiring people with entrepreneurial skills to bring new
solutions to the company, or by motivating to the organization’s members to bring

entrepreneurial ideas to help the company to promote its goals.
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Finally, understanding the relationship between knowledge-based dynamic capabilities, EO,
and firm performance can help managers to identify the optimal strategies to configure SMES’
knowledge-based dynamic capabilities as a key strategic tool to face resource constraints and
develop the firm’s EO, which indeed will have a positive effect on performance. When
managers recognize the importance of knowledge-based dynamic capabilities, they may
cultivate an environment favorable to EO for extracting value from their organization’s

knowledge.

6.3. Limitations and opportunities for further research

This study has limitations that signal avenues for further research. First, data about all variables
in our model were collected from the same source at a single time, which increases the risks of
common method variance. Future studies could collect data about different variables from
different sources and/or at different times. Moreover, the cross-sectional nature of our data
does not allow supporting causal explanations. Other causalities are possible (e.g., firms with
better performance may have more resources to gain access to external knowledge or to
entrepreneurial networks). Therefore, a potential extension of this study would be to employ a
longitudinal methodology to empirically explore the dynamics of the processes under analysis.
Future studies may also collect data for each organization from several managers — rather than
a single one. Second, our data were collected several years ago. However, there are reasons to
believe that our primary data remain valuable, in that firms of the Iberian Peninsula (continue
to) face an environment that is as complex, uncertain, and dynamic as it was in 2015, in the
aftermath of the economic and financial crisis generated by Lehman Brothers bankruptcy. In
any event, future studies may retest the hypothesized model using more recent data. More-
recent developments in the socio-economic and political context may bring new conditions that

operate as boundary conditions in our hypothesized model.
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Another limitation of our work has to do with the particularities of the empirical setting. The
implications of dynamic capabilities may differ in different environments and cultures
(Chaudhary and Batra 2018; Chirico and Salvato 2008). Future studies may collect data from
SMEs operating in other cultural contexts. In addition, considering that dynamic capabilities
may reside in large measure outside of the enterprise’s top management team (Teece 2007),
we call for conducting multilevel research that provides a means to explore the micro-

foundations of knowledge-based dynamic capabilities.

In addition, our results suggest that the knowledge-based dynamic capabilities constitute a key
element to adapt to change. One of the main changes or challenges faced by today’s businesses
is digital transformation, and to achieve improved performance based on the digitalization,
firms need to combine knowledge on digital technologies with knowledge of digital business
models (Bouncken et al. 2021). We therefore call for further research about the role of dynamic

capabilities in the process of integration of digital technologies in SMEs.

6.4. Short concluding note

In light of increasing environmental uncertainty, dynamic capabilities have attracted growing
attention (Dejardin et al. 2022; Fabrizio et al. 2022; Schilke et al. 2018) and “[their study] has
grown into one of the central streams in current strategy research” (Schriber and Lowstedt
2020, p. 377). Our study joins those of dynamic capabilities scholars who are now starting to
explore the causal mechanisms, such as the mediators (Schilke et al. 2018) of the relationship
between dynamic capabilities and firm performance, revealing that knowledge-based dynamic
capabilities contribute to firm performance directly and indirectly via EO. By revealing the
triggering role of an EO in energizing dynamization of dynamic capabilities we help to explain

the mechanisms of organizational renewal in the face of changing environments.
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Figure 1. Research model (mediation model)
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Table 1. Sample characteristics

. Sample Population
Variables Portuguese Spanish SMEs Total (n = 125,901)
SMEs (n =551) (n = 496) (n =1047) ’
Number of 36,88 3459 35.8 :
employees (mean)
small firms 439 371 810 109,140
(79.67%) (74.80%) (77.36%) (86.69%)
Medium firms 112 125 237 16,761
(20.33%) (25.20%) (22.63%) (13.31%)
Firm age (mean, in 24.16 22.09 23.18 i
years)

. 13 13 26 0
Primary sector (2.36%) (2.62%) (2.48%) 4,228 (3.36%)
Manufacturing 178 113 291
sector (32.30%) (22.78%) (27.79%) 40,483
Construction 46 48 94 (32.15%)
sector (8,35%) (9.68%) (8.98%)

Services sector 314 322 636 81,190
(56.99%) (64.92%) (60.74%) (64,49%)

46




Table 2. Means, standard deviations and correlations

Variables Mean | S.D. 1 2 3 4 5 6 7 8 9
1|Country 0.47 | 0.50 1
2 |Firm size* 322 | 0.45 0.00 1
3| Manufacturing sector 0.28 | 0.45 -0.11** 0.13*** 1
4| Construction sector 0.09 0.29 0.02 -0.03 - 0.19*** 1
5| Services sector 0.61 | 0.49 0.08** -0.09%* | -0.77%** | -0.39*** 1
6 |Firm age 23.18 | 14.45 -0.07* 0.24*** | 0.16*** -0.02 -0.11%** 1
7|ROE 2014 7.40 |249.12 -0.02 -0.03 0.01 -0.01 -0.01 -0.04 1
8 | Firm performance 3.65 | 0.58 0.03 0.09** -0.01 -0.07** 0.06* |-0.08**| 0.02 1
g |Knowledge-based dynamic | 395 | 55 | 005 002 | -0.08%* | -004 | 0.11%* |-008*| 001 |035***| 1
capabilities
10|EO 3.82 | 054 - 0.09** 0.01 -0.04 -0.05 0.08* -0.06 0.03 | 0.58** | 0.44**

¥ Logarithm of the number of employees; * p < 0.05; ** p < 0.01; *** p < 0.001
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Table 3. Results of linear regression analysis: six models

Dependent variable Firm performance EO
Variables Model 1 | Model 2 (Step 2) | Model 3 (Step 3) | Model 4 (Step 4) Model 5 Model 6 (Step 1)
B (S.E)) B (S.E)) B (S.E) B (S.E)) B (S.E) B (S.E)
Control variables
Country -0.01 -0.00 - 0.05* -0.04 - 0.06** - 0.07***
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01)
Firm size¥ 0.08*** 0.06*** 0.07** 0.06** -0.02 0.00
(0.02) (0.02) (0.02) (0.02) (0.02) (0.01)
Manufacturing sector 0.03 0.02 0.01 0.01 0.03 0.01
(0.06) (0.06) (0.05) (0.05) (0.05) (0.04)
Construction sector -0.02 -0.03 -0.02 -0.03 0.01 -0.00
(0.04) (0.04) (0.04) (0.04) (0.03) (0.03)
Services sector 0.05 0.02 0.01 0.01 0.07 0.02
(0.05) (0.06) (0.06) (0.06) (0.01) (0.04)
Firm age -0.07** - 0.05** - 0.05** - 0.05* - 0.04* -0.01
(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)
0.01 0.01 0.00 0.00 0.01 0.01
ROE 2014 (0.02) (0.02) (0.02) (0.02) (0.02) (0.01)
Independent variable
Knowledge-based dynamic 0.23*** 0.09*** 0.31***
capabilities (0.02) (0.02) (0.01)
Mediating variable
0.30*** 0.24***
EO (0.02) (0.02)
AR? 0.03*** 0.11*** 0.19*** 0.09*** 0.02** 0.34***
R? 0.03 0.14 0.22 0.23 0.02 0.36
Adjusted R? 0.02 0.13 0.21 0.23 0.01 0.36
F 4,01*** 21.38*** 35.83*** 33.86*** 3.25*** 72.20%**
IC<643 IC <648 IC <6.45 IC<6.56 IC<6.44 IC<14.52
VIF <10.03| VIF <10.06 VIF <10.05 VIF <10.06 VIF <10.03 VIF < 10.06

n= 1066: ¥ logarithm of the number of employees * p < 0.05; ** p < 0.01; *** p < 0.001; S.E. = standard error
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Appendix 1. Confirmatory factor analysis

Paths? Standardized estimates t-value

EO

First order It1 «— RT 0.510 13.441
It2 «— RT 0.664 16.374
It3 «— RT 0.709°
It4 <4— | 0.739 25.058
It5 «— | 0.852 29.191
It6 <— | 0.813°
It7 «— P 0.679 18.823
It8 «— P 0.797 21.275
It9 «— P 0.672b
1t10 «— CA 0.798 20.317
I1t11 «— CA 0.742 19.506
I1t12 «— CA 0.671°
It13 «— A 0.757 18.643
I1t14 «— A 0.748 18.504
Itl15 «— A 0.727 18.179
1t16 «— A 0.544 14.608
1117 «<— A 0.441 13.574
1t18 «— A 0.628°

Second order RT «— EO 0.769 9.690
| <4— EO 0.845 10.353
P <«— EO 0.938 10.079
CA «— EO 0.785 9.728
A <4— EO 0.421°

Knowledge-based dynamic capabilities

First order Itl1 «— SC 0.635 18.335
It2 «— SC 0.553 18.254
It3 «— SC 0.812 28.227
It4 €«— SC 0.875°
It5 «— LC 0.734 24.635
It6 «— LC 0.795 27.205
It7 «— LC 0.874 30.276
It8 «— LC 0.820 35.333
It9 «— LC 0.789°
1110 «— |IC 0.707 17.702
1t11 «— IC 0.689 17.379
I1t12 «<— IC 0.753 18.436
1t13 «— IC 0.600 21.238
It14 «— IC 0.600°
It15 «— CC 0.782 32.533
1t16 «— CC 0.804 28.018
I1t17 «— CC 0.859 30.340
1t18 «— CC 0.810 28.278
1t19 «— CC 0.791°

Second order SC <«— DC 0.762 18.614
LC «— DC 0.859 18.950
IC «— DC 0.933 16.019
CC «— DC 0.765°

Performance
Itl <«— Perf 0.665 14,748
It2 <«— Perf 0.806 16.307
It3 <«— Perf 0.783 16.112
It4 <— Perf 0.845 16.595
Itb <«— Perf 0.511
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2 Goodness-of-fit statistics: x?= 2667.213(800), CFl = 0.921, IFI = 0.921, GFI = 0. 884, TLI = 0.915, AGFI = 0.869, RMSEA = 0.047; " Fixed

parameter

It = ltem, RT = risk-taking, | = Innovativeness, P = Proactiveness, AC = Competitive Aggressiveness, A = Autonomy, CL = Commitment to

learning, SV = Shared vision, OM = Open-mindedness.

Appendix 2. Discriminant validity of the constructs*

Construct DC EO Perf
DC 0.694
EO 0.471 0.596
Perf 0.130 0.226 0.532

*Diagonal elements (bold) are the square root of the variance shared between the constructs and
their measures (AVE). Off-diagonal elements are the squared correlations among constructs. For

discriminant validity, diagonal elements should be greater than off-diagonal elements.

Note: DC= Dynamic capabilities, EO = Entrepreneurial orientation, Perf = Performance.

Appendix 3. Mediation effects of EO*

Effect se t p LLCI ULCI

Total effect of DC on Perf 0.4178 0.354 11.7982 0.0000 0.3483 0.4873

Direct effect of DC on Perf 0.1572 0.0415 3.7886 0.0002 0.0758 0.2386
Effect BootSE BootLLCIl BootULCI

Indirect effect of DC on Perf 0.2606 0.0343 0.1934 0.3297

* Control variables included

Note: BootLLCI = Bootstrapped lower limit confidence interval, BootULCI = Bootstrapped upper limit
confidence interval, DC = Dynamic capabilities, LLCI = Lower limit confidence, BootSE = Bootstrapped
standard error, Perf = Performance, ULCI = Upper Limit Confidence Interval,
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