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Abstract: Small and medium-sized enterprises (SMEs) are at the heart of a nation’s wealth creation,
employment generation and economic development. To help SMEs stay competitive in a fast-changing
environment, researchers have recently emphasized the relevance of business model innovation
(BMI). However, BMI and its performance are not linear but rather a complex phenomenon that
depends on contingency factors. Based on configurational theory, this study extends the BMI research
to SMEs, exploring the management approaches and BMI capabilities that foster BMI in established
SMEs. To achieve this objective, this study of a purposive sample of 78 Spanish SMEs adopts
the fuzzy set qualitative comparative analysis (fsQCA) method. Results suggest three substantive
conclusions. First, long-term managerial orientation is a key factor for the development of BMI
in SMEs. Second, five BMI capabilities (sensing customer needs, sensing technological options,
conceptualizing and experimenting, collaborating and BMI strategy) support, in combination with
the management approach, the development of BMI in established SMEs. Third, open innovation
(open flows of knowledge regarding market needs and the potential of technologies, as well as
collaboration with customers) are concrete preconditions of business model innovation. Therefore,
managers in SMEs need both to actively consider their management approach towards BMI, and to
develop some key dynamic capabilities in their organizations to implement BMI, an approach also
valid for post-Covid-19 management.

Keywords: business model innovation; dynamic capabilities; open innovation; post-Covid-19
management; managerial orientation; collaboration; configurational approach; fsQCA

1. Introduction

Small and medium-sized enterprises (SMEs) are an important part of a country’s wealth
creation, employment generation and economic development [1]. However, the fast-changing market
environment is intensifying pressure on SMEs, leading to increasing interest from researchers and
practitioners looking at business model innovation (BMI) through the lens of SMEs [2,3].

It is commonly accepted that business models represent the business logic of a company, describing
how it creates, delivers and captures value [4], while BMI deals with the discovery of new and
substantially different modes of value creation, value delivery and value capture in an existing
business [5]. Thus, BMI allows firms to respond quickly to market opportunities, commercialize
innovations through new business models, redefine existing markets or create new ones [6–8].
Consequently, the power of BMI as a source of superior market performance has been emphasized [9].
Moreover, if a company manages to avoid imitation by competitors, BMI provides a significant
improvement in competitive advantage [10].
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Despite the benefits and relevance of BMI for SMEs, our understanding of BMI and how to
effectively conduct it is still limited [1]. Faced with the lack of a unified definition, Foss and Saebi [9],
based on a broad review of extant literature, recently defined BMI as “designed, novel, non-trivial
changes to the key elements of a firm’s business model and/or the architecture linking these elements”
(p. 17). This definition is built on certain assumptions. First, BMI requires novelty, and therefore it
should address the search for value creation and value capture logics that are new to the firm and that
result in observable changes for the stakeholders [3]. Second, BMI involves non-trivial changes, which
means that it implies new ways of organizing business that go beyond the simple introduction of new
products or improved processes [11,12]. Third, BMI needs to be designed and therefore demands
actions from top managers and teams, who in turn require SMEs to hold both the relevant internal and
external knowledge and the skills to sense and seize BMI opportunities [13–15].

In view of the above, BMI is usually presented as a complex phenomenon, since it implies
complicated investment decisions, acquisition of resources and competences, organizational
commitment and dealing with possible conflicts between the new and old business models [16,17].
Moreover, companies need to be able to profit from the new business model while protecting it from
competitors [4].

Although facing this complexity is a challenge for companies of all sizes, the challenge can be
compounded for SMEs [18]. Unlike larger firms, SMEs generally have fewer financial resources
and limited time, smaller or non-existent R&D facilities, fewer technical capabilities, difficulties in
recruiting multidisciplinary skilled employees and less structured approaches to innovation [19,20].
Although these limitations present a challenge to innovating, if SMEs find ways to develop innovation
capabilities, they can compensate for these difficulties by relying on the strengths associated with their
size, such as a climate more receptive to change, procedures that are less bureaucratic, more flexible
structures and adaptability [21–23]. In this context, authors are calling for further studies exploring the
impact of SMEs’ capabilities (everyday practices) on BMI, to understand how these companies work
with BMI and its outcomes [9].

Additionally, some authors argue that SME-specific features can facilitate some innovation
capabilities while hindering others [20]. In this context, an SME’s management approach plays a key
role. SMEs usually have flatter hierarchies which facilitate intra-firm communication, learning and
sharing of mental models among a firm’s members [24]. Conversely, SME behavior and culture is
usually dominated by subjective approaches (i.e., personal beliefs, feelings, experiences or common
sense) affecting critical decision processes such as the prioritization of innovation projects [25]. In line
with this, SMEs generally managers, leaders and owners generally have overlapping domains [26].
This accelerates the decision-making process, which, in turn, tends to be dominated by leadership
personalities [25]. Thus, SMEs’ critical decision processes such as the prioritization of innovation
projects become less rational and largely depend on a manager’s intuition [27]. Consequently, further
research into the relationship between SME management approaches and BMI capabilities should
be developed.

In this sense, several frameworks, research models and empirical studies have been found
suggesting different antecedents and outcomes to BMI [14,15,28,29]. However, the literature is widely
diverse and the studies linking BMI with its antecedents and outcomes providing a comprehensive
view of the phenomenon are limited [1,9,13]. Moreover, recent studies argue that the relationship
between those drivers and BMI is not linear but rather is a complex phenomenon that depends on
contingency factors [9,30]. These contributions adopt a configurational view, considered beneficial
for management research [31], providing a more holistic approach that suggests that BMI is achieved
through configurations combining different capabilities, practices, strategic resources or contextual
conditions, rather than through any of these attributes in isolation [2,3,32–35].

Hence, this study addresses this gap in studying the influence of SME management approaches
and BMI capabilities (BMICs) on BMI in established SMEs. To this end, we developed a framework
based on a literature review of BMI in SMEs. We then performed a fuzzy-set qualitative comparative
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analysis (fsQCA) to find fine-grained insights into which conditions or combinations of conditions
lead to BMI. Thus, the study contributes to research on BMI from different perspectives.

Firstly, we contribute to analyzing the BMI phenomena in established firms, a substantially
different context compared to newly created companies [36]. Secondly, we contribute to the literature on
management and dynamic capabilities, focusing on the management approach and five BMI capabilities,
studying their role in BMI. Thirdly, the study increases our understanding of the antecedents to BMI in
SMEs and of the range of different configurations an SME can adopt to implement it. Finally, the study
provides some suggestions to SMEs managers on possible configurations for the adoption of BMI.

This empirical study is based on a self-administered questionnaire directed to the managers of a
purposive sample of 78 Spanish SMEs. A configurational comparative method, namely fsQCA [37]
is used, which by its hybrid nature provides a bridge between qualitative (case-oriented) and
quantitative (variable-oriented) research, serving as practical approach for understanding complex,
real-world situations [38,39]. FsQCA addresses cases as constellations of interconnected elements
while highlighting that causality is complex [40]. Thus, it allows the researcher to determine which
condition or configurations of conditions are necessary or sufficient for a given outcome to occur,
providing causal recipes explaining a phenomenon [41]. This approach is increasingly supported by
BMI researchers who suggest that fsQCA allows capturing the complexity of BMI [30].

The present paper is structured as follows. After this introduction, a review of the literature on BMI
in SMEs is presented, bringing in key managerial approaches and presenting the dynamic capabilities
related to BMI in SMEs. Then, the research framework and hypothesis are presented, the research
method is explained, as is the fsQCA procedure, and the results are generated. The following
section discusses the research results and hypothesis validation. Finally, the study’s main conclusions,
implications and limitations are addressed, and suggestions for future research are offered.

2. Literature Review

In the last decade, the BMI phenomenon has received increasing attention from both academics
and practitioners. BMI is a rich concept which can be researched in several ways [5,42]. A huge
number of definitions, approaches and theoretical underpinnings can be found related to BMI [9,42–45].
BMI can be considered a construct with a dual nature that brings together two concepts—namely,
business models and innovation [36,46]. On the one hand, BMI is an evolutionary construct framed by
business model research itself [47]. On the other hand, innovation is considered a complex phenomenon
that can be defined in multiple ways [48]. Consequently, BMI is open to different interpretations. Thus,
to study BMI in SMEs from a configurational approach, we consider several drivers taken from the
BMI literature to develop our research framework and our research questions and propositions.

2.1. BMI in Established Firms

Scholars have considered the business model static for long time [44]. However, the strategy-oriented
perspective on business models has fostered a dynamic view of the concept [5]. This has led to a new
role for the business model as a means of addressing change and innovation in a company [49]. In this
regard, business models are not static but rather in a continuous state of change in terms of components,
relationships and structure [42,49].

Within this dynamic view of business models, multiple approaches have been used to refer to
changes in a business model. One of the first explicit references to BMI is found in Mitchell and
Coles’s [50] work titled “The ultimate competitive advantage of continuing business model innovation”.
The authors discuss how managers from established firms can purposively innovate their business
model, through replacements and improvements, to achieve a sustainable competitive advantage and
outperform their competitors.

Since the publication of that article, a growing number of studies have focused on the innovation
dimension of the business model [9]. In this context, it is considered that for changes in an existing
business model to be considered BMI, they must be purposeful changes driven by a managerial
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action [9,10,51,52]. This implies that an established firm has become involved in a BMI process and,
as a result, has deliberately changed its existing business model.

2.2. SME Management Approach

In the context of SMEs, the role of managers is especially relevant, since ownership and management
are typically concentrated in the same individual, who is the one who makes the decisions [53,54].
Therefore, various works focusing on managers’ and teams’ cognitions and BMI argue that managers’
actions are affected by their past strategic choices [54], especially when those choices led to success.
Arbussà et al. [20] suggest that SME CEOs are more likely to exhibit resistance to change, as their fear
of loss is stronger than the attraction of potential gain, a dynamic which can hinder BMI.

In this vein, some authors suggest that innovation activities in SMEs are mainly driven by the
manager’s vision [55]. Consequently, SME behavior and culture is usually dominated by subjective
approaches (i.e., personal beliefs, feelings, experiences or common sense) that affect critical decision
processes such as the prioritization of innovation projects [25].

For an SME to innovate, it must have an organizational culture that fosters values, beliefs
and behaviors that encourage innovation [56]. Previous research indicates that culture influences
BMI [57]. Moreover, an organizational culture that promotes innovation and creativity will encourage
an SME’s members to take risks, develop new ideas and sense new opportunities [58]. This in turn can
stimulate BMI.

In addition, researchers have observed that in the course of successive economic crises, managers
have developed a conservative style aimed at reducing costs to the detriment of both R&D and capital
investment, subsequently resulting in poorer growth rates [59]. Furthermore, according to a survey
conducted by McKinsey, over the last few years companies have adopted a short-term performance
logic, leading to the destruction of long-term value and affecting the competitiveness and survival of
the firms [60].

2.3. Business Model Innovation Capabilities (BMICs)

Among internal factors enabling BMI, the dynamic capabilities theory is gaining attention in the
literature [2,15,61]. Furthermore, some scholars have found that firms follow different paths towards
BMI that may require different dynamic capabilities [32,62]. It is also suggested that SMEs with
higher levels of dynamic capabilities achieve higher levels of BMI than SMEs with lower dynamic
capabilities [32,61].

Therefore, SMEs need to develop strong innovation capabilities that will allow them to sense
and seize opportunities and transform their business models to exploit these opportunities [15].
From among the various methods for approximating a firm’s capabilities and BMI [62,63], for this
study we adopted the approach of Janssen et al. [64], as to our knowledge this is one of the methods
that comes closest to quantitatively measuring innovation capabilities in BMI [65]. Furthermore,
Kiani et al. [66] recently showed the positive relationship of these capabilities on BMI. Thus, we further
adapted these BMICs to an SME context, defining them as (1) sensing customer needs, (2) sensing
technological options, (3) conceptualizing and experimenting, (4) collaborating and (5) BMI strategy.

Sensing customer needs: An initial step towards enabling BMI is an understanding and monitoring
of the ecosystem that surrounds the firm [12,15]. Various authors argue that identifying emerging
market demands and sensing customers with unmet needs are essential for BMI [15]. Moreover,
Arbussà et al. [20] found that strategic sensitivity—that is “being able to anticipate the future needs
of the customers and users of the product or service”—is less natural and consequently more critical
for SMEs.

Sensing technological options: Firms that are able both to gain knowledge of new and emerging
technologies [14] and to recognize alternative business models among competitors are more likely
to identify new business model opportunities [67]. Furthermore, sensing technological options may
become a critical capability in the current context, where digital transformation is gaining attention
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with regard to BMI [68]. Firms must be up to date with new technological developments to identify
threats and opportunities and to exploit them through new value propositions and business models,
thereby enabling the firms to create value for customers and capture the value back [7,69].

Conceptualizing and experimenting: Some authors suggest that SMEs tend to focus on particular
components, such as value propositions, target customers or the internal value chain, when conducting
BMI [20,70]. BMI in turn requires the systematic iterative deployment of new knowledge related
to technological development, the market and new business model conceptualizations [14,62].
Thus, an experimental capability that supports action and commitment to BMI is required in SMEs [71].
Furthermore, new business models are difficult to conceptualize, because of both the dominant logic
of the company [12] and their intangible nature [65]. As a result, companies need to think outside of
the box, experiment with new concepts of business models, generate new ideas and transform these
rough ideas into viable value propositions that should be understandable and valuable to both internal
and external actors [14,62,65]. In addition, Bouwman et al. [3] recently found a positive relationship
between resources for business model experimentation and BMI in the context of SMEs.

Collaborating: BMI may require new collaborative approaches to co-design and co-produce
new value propositions or new governance capabilities [15,71]. This is even more relevant in the
case of SMEs, which, lacking resources and technical capabilities, will need external help, such as
new technological partners or research and knowledge collaborations [54,72]. In this vein, various
scholars have found that open innovation positively influences BMI in SMEs [34,54,73]. Furthermore,
research suggests that SMEs tend to develop inbound open innovation activities: that is, accessing
resources, knowledge and innovation ideas from the outside to complement their in-house resource
base. Inbound activities involve exploratory learning with different external partners related to distinct
knowledge sources [74,75]. In this context, collaboration with universities or research institutes for
research and development [73] or acquiring resources from the outside [34] is stressed as critical for
BMI in SMEs.

BMI strategy: Finally, scaling up can be the most critical step for BMI, as it may meet significant
internal resistance [15,76,77]. When disseminating a new business model, conflicts between established
and new business models need to be managed [78]. In addition, SMEs must be able to change
their business model while at the same time building and maintaining sustainable performance [49].
A clear BMI strategy facilitating the diffusion of new business model concepts that are aligned with
the company’s growth strategy is therefore required to build new competencies and implement
organizational renewal, both of which are fundamental to the ongoing BMI [14,61].

2.4. BMI Drivers in SMEs: A Configurational Approach

Recent studies argue that the relationship between drivers and BMI is not linear phenomenon but
rather a complex one that depends on contingency factors [9,79]. Therefore, some authors address
such complexity through a configurational approach, whereby the effects of certain drivers produce
equifinal consequences [33].

Prior research that has explored the capabilities SMEs should develop to achieve BMI has followed
both dynamic capabilities and configurational approaches [2,32]. From these findings, it can be
concluded that SMEs follow different configurational paths towards BMI, and that some capabilities
that might drive BMI in one firm will not necessarily prove successful for BMI in another firm.

3. Theoretical Framework

3.1. Research Framework

To explore the management approaches and BMI capabilities that foster BMI in established SMEs,
this paper provides a configurational analysis for studying the core factors of BMI.

We have developed a research model rooted in dynamic capabilities theory [80] and configurational
theory [81] that support both the influence of managers on BMI [20,53,54] and the critical capabilities
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related to BMI [14,28,32,62]. The dynamic capabilities theory was first introduced by Teece, Pisano
and Shuen [81], who defined the dynamic capabilities as “the firm’s ability to integrate, build and
reconfigure internal and external competences to address rapidly changing environments (p. 516)”.
Configurational theory views organizations as constellations of interconnected elements and states that
the whole is best understood from a systemic perspective [80]. Configurational theory aims therefore
to capture patterns among environmental, strategic and organizational attributes that can lead to
organizational effectiveness, but also stresses that causality is complex [40].

We mainly focused on the management approach and on the dynamic capabilities of the firm.
Specifically, the management approach refers to the long-term managerial orientation [82] and the
managerial promotion of an innovative culture in the firm [57] as drivers of BMI. In complementary
fashion, the paper refers to five specific dynamic capabilities for BMI [66]: (1) sensing customer needs,
(2) sensing technological options, (3) conceptualizing and experimenting, (4) collaborating and (5)
BMI strategy.

Therefore, we aimed to explore which drivers can be more effective in promoting BMI in the
context of established SMEs. Based on the two theoretical perspectives mentioned above, this paper
explores possible configurations for BMI along two dimensions (management approach and BMI
capabilities). The framework of this paper is diagrammed in Figure 1. We bridged the gap by testing
the synergistic effects of the management approach and dynamic capabilities to explore how managers
and firms face BMI. The approach to this problem can also help managers better integrate dynamic
capabilities to achieve BMI in their companies. The originality of the proposed research model is based
on the integration of both configurational theory and dynamic capabilities theory, and therefore in the
assumption than more than one path exists for BMI in SMEs.

Figure 1. Research model.

According to the configurational approach, three main assumptions support the explanation of
complex phenomena such as BMI. Firstly, it is assumed that more than one path exists to the same
outcome (equifinality). Secondly, an outcome rarely has a single cause and can result from the different
combinations of conditions (conjunction). Thirdly, causally related conditions in one configuration
may not be related in another (asymmetry) [80]. Based on this, it is assumed that SMEs can follow
many paths to BMI that can be equally effective [3].
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Furthermore, building on the dynamic capabilities view, we suggest that those effective paths
would reflect the underlying managerial approach and dynamic capabilities of the firm, which are
heterogeneous and vary across firms [83].

Additionally, SMEs do not necessarily have to be strong in all dynamic capabilities, as these
are multi-faceted [15]. These thoughts are supported by prior research that shows how SMEs follow
different paths to BMI that combine capabilities and practices [2,3,32]. Bearing all this in mind,
we developed the following research proposition:

Research proposition: SMEs can achieve BMI through different, equally effective, combinations
of managerial orientation, innovation culture and BMI capabilities (sensing customer needs, sensing
technological options, conceptualizing and experimenting, collaborating and developing a BMI strategy).

3.2. Fuzzy-Set Qualitative Comparative Analysis (fsQCA)

This work adopted an fsQCA approach to identify the core drivers of BMI in established SMEs.
FsQCA reveals multiple pathways to BMI and therefore exposes the key antecedents that provide
preconditions for BMI in established firms [84,85].

FsQCA is fundamentally different from the traditional statistical method. Whereas regression
analysis focuses on the analysis of factor interaction, fsQCA is outcome-oriented [86–88]. FsQCA is a
set-theoretic method used to investigate complex causal configurations. Although it is also commonly
used with quantitative data, it was originally developed for qualitative case-oriented studies [41].
Through a systematic cross-case analysis, fsQCA finds the conditions, or configurations of conditions,
that are necessary or sufficient for an outcome of interest to occur [89]. Thus, it helps to find
configurational paths leading to an outcome.

3.3. Sample and Procedure

We developed a self-administered online questionnaire to collect data. Most of the variables were
taken from previously validated multi-item scales and were adapted slightly to fit the BMI context.
Items were translated from English to Spanish following the back-translation method to ensure equality
of the items [90].

Reliability and validity of all variables and items were tested by four academicians, based on their
feedback some scales were modified. Thereafter, a pilot test emulating the procedure to be used for
the final sample was conducted with eight potential respondents who were not included in the final
sample. The link to the survey questionnaire was shared with participants and, after we obtained
the responses, we conducted personal interviews with them in which we asked about the clarity of
the instrument while checking that the terminology was understandable [91]. Content validity was
established by rewording and simplifying several items based on the feedback received. Reliability and
validity of the measurement instrument was tested through partial least squares structural equation
modeling (PLS-SEM).

The sample comprises 267 SMEs from a wide range of industries located in the Basque region
(Spain), selected from the regional government’s database. These SMEs had participated in government
funding programs in the last three years related to (1) improving competitiveness and (2) business
transformation through differentiation, diversification and the contribution of value to products,
services and business models.

The survey invitation was sent via email to CEOs between May and June 2019. During this
period, two reminders were sent every other week to ensure enough responses. The data collected was
cleaned of missing values, suspicious patterns and outliers [92]. The final sample comprised 78 cases
(final valid responses = 29.21%).

Most survey respondents were top-level managers (82.1%). Responses were collected from
manufacturing (59%), industrial services (18%), ancillary services (7.7%) and ICT (10.3%) industries.
Companies were categorized according to EU commission recommendations [93]. The sample
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predominantly comprised small firms (70.5%) followed by medium-sized firms (25.6%) and micro
firms (3.8%).

We analyzed potential biases between early and late respondents, performing t-test comparisons
between group means for all constructs [94]. No significant differences were found. Moreover, since
we relied on single respondents, common method variance was tested using Harman’s single-factor
test [95]. The main factor showed only 14.30% of the total variance, which indicates that common
method variance was not a problem in this study.

3.4. Definition and Validation of the Measurement Instrument

To develop the measurement instrument, a comprehensive list of validated measures was gathered
and generated based on a review of business models, BMI, dynamic capabilities and management
approaches. Constructs were based on items that were introduced in the questionnaire.

With regard to BMI capabilities, items that composed sensing customer needs and sensing
technological options were measured using three item-scales adopted from Janssen et al. [64]. Three items
measured collaborating capability based on Van de Vrande et al. [96]. The fourth capability, BMI strategy,
was measured with a four-item scale adapted from Huurinainen [97]. For the fifth BMI capability
(conceptualizing and experimenting), a new six-item scale was developed based on Janssen et al. [64],
Mezger [14] and Frankenberger et al. [12].

As for the variables related to the management approach, innovative culture was measured with
a five-item scale from the study by Hock et al. [57]. Managerial orientation was measured based on a
three-item scale from Covin and Slevin [98].

BMI was measured by assessing the changes introduced in the three dimensions comprising
business models (value delivery, value creation and value capture) as established in the literature [4,5].
Value delivery and value creation were measured with six-item and four-item scales, respectively, that
were based on Zott and Amit [99] and Schrauder et al. [100]. Value capture, in turn, was based on a
four-item scale from Verhagen [101].

A 5-point Likert scale was used to measure all the variables. Following Sarstedt et al. [102]
recommendations, all the antecedent conditions (BMI capabilities, innovative culture and managerial
orientation) were developed as reflective latent variables, while BMI, due to its multidimensional
nature reflected by its three dimensions, was operationalized as type I reflective-reflective higher-order
constructs (HOCs).

The validation of the measurement model was developed in two steps. Firstly, items were
evaluated using exploratory factor analysis (EFA). Two different EFAs were developed, one to explore
the antecedent conditions and another one to analyse the outcome (i.e., BMI). Secondly, a confirmation
of dimensionality was performed using Smart-PLS 3 software [103], since various authors suggest it as
an appropriate approach for assessing measurement models [104,105].

To develop the EFA for antecedent conditions, a principal component analysis based on the
PROMAX oblique rotation method was developed, assuming the correlations between the components
based on BMI literature [104,106]. A highly significant X2-value for the Bartlett’s test of sphericity
and a Kaiser-Meyer Olkin value of 0.82 indicated that the data was suitable for calculating an EFA.
All indicators revealed high communalities, with values between 0.54 and 0.89 [107,108]. Based on
BMI theory reasoning, an EFA was applied, restricting the solution to seven factors. The solution
explained 76.33% of the total variance (Table 1). Subsequently, the corrected item-to-total correlations
and the Cronbach’s alpha values were calculated to assess the reliability of the solution. Values related
to item-to-total correlations ranged between 0.38 and 0.82, with the values of three items below the
threshold of 0.5 [109]. However, based on theory, these items were kept for confirmatory analysis.
By contrast, Cronbach’s alpha values fluctuated between 0.695 and 0.938; only one did not exceed the
recommended 0.70 cut-off value [110].
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Table 1. Exploratory factor analysis for antecedents.

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

MO1 0.49
MO2 0.89
MO3 0.75
IC1 0.74
IC2 0.89
IC3 0.85
IC4 0.87
IC5 0.94

SCN1 0.69
SCN2 0.91
SCN3 0.75
STO1 0.94
STO2 0.65
STO3 0.45
CE1 0.84
CE2 0.85
CE3 0.58
CE4 0.84
CE5 0.87
CE6 0.78
CO1 0.41
CO2 0.79
CO3 0.86

BMIS1 0.96
BMIS2 0.88
BMIS3 0.85
BMIS4 0.83

Principle component analysis with PROMAX rotation. MO: managerial orientation; IC: innovation culture; SCN:
sensing customer needs; STO: sensing technological options; CE: conceptualizing and experimenting; BMIS:
BMI strategy.

The second EFA measured the accuracy of BMI following standard procedures for HOCs [111].
Thus, a principal axis factoring analysis with an oblique rotation method (PROMAX) was developed.
A highly significant X2-value for the Bartlett’s test of sphericity and a Kaiser-Meyer Olkin value of 0.86
showed that the data was adequate for conducting an EFA. All indicators revealed high communalities,
with values between 0.34 and 0.83, being the lower value close to the cut-off of 0.4, thus, items were
considered to be well represented [108]. Based on theory reasoning, the EFA was conducted restricting
the solution to three factors. The solution explained 67.12% of the total variance (Table 2). One item
related to value delivery was eliminated, since it was below the threshold of 0.5 [109]. Subsequently,
the corrected item-to-total correlations and the Cronbach’s alpha values were calculated to assess
the reliability of the solution. Values related to item-to-total correlations ranged between 0.54 and
0.79, well above the threshold of 0.5 [109]. On the other hand, Cronbach’s alpha values were 0.85
for value delivery, 0.87 for value creation and 0.80 for value capture, exceeding the 0.70 cut-off value
recommended by Nunally [110].
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Table 2. Exploratory factor analysis for BMI.

Item Factor 1 Factor 2 Factor 3

BMI-DEL 1 0.79
BMI-DEL 2 0.75
BMI-DEL 3 0.69
BMI-DEL 4 0.46
BMI-DEL 5
BMI-DEL 6 0.60
BMI-CRE 1 0.67
BMI-CRE 2 0.80
BMI-CRE 3 0.52
BMI-CRE 4 0.75
BMI-CAP 1 0.61
BMI-CAP 2 0.63
BMI-CAP 3 0.93
BMI-CAP 4 0.46

Principal axis factoring with PROMAX rotation. BMI-DEL: Value delivery dimension; BMI-CRE: value creation
dimension; BMI-CAP: value capture dimension.

After the EFA, a confirmation of dimensionality was performed using PLS-SEM. A nonparametric
bootstrapping with 5000 replications without sign changes was applied to obtain the standard errors
for all estimations in the measurement models [112]. Indicator reliability (Appendix A), composite
reliability (CR) and discriminant validity were tested to evaluate the reliability and validity of the
scale. All items for antecedent conditions revealed highly significant (t > 4.20) with factor loadings in
the range of 0.64 and 0.94, above the recommended cut-off value of 0.4 for indicator reliability [112].
Internal consistency reliability was supported, as CR values ranged from 0.83 to 0.96, exceeding the
minimum threshold of 0.7 [113]. Average variance extraction (AVE) reached values between 62% and
84%, above 50%, thereby confirming convergent validity [114]. The Fornell-Larcker criterion was
met, since the square roots of the AVEs for all constructs were greater than the construct’s strongest
correlation with other constructs. Furthermore, the heterotrait-monotrait ratio of correlations (HTMT)
ratios ranged from 0.17 to 0.80, lower than the threshold of 0.85, suggesting that the constructs were
empirically distinct [115].

To assess the reliability and validity of the BMI constructs as type I reflective-reflective HOCs,
we first calculated the indicator reliability (Appendix B), CR and discriminant validity of the three
low-order constructs. All items were highly significant (t > 4.20), with factor loadings in the range of 0.67
to 0.89, above the recommended cut-off value of 0.4 for indicator reliability [112]. Internal consistency
reliability was supported, as CR values ranged from 0.87 to 0.91, exceeding the minimum threshold of
0.7 [113]. AVEs reached values between 63% and 72%, above 50% [114]. The Fornell-Larcker criterion
was met (all variables were lower than their highest squared inter-construct correlation). The HTMT
values for all first-order constructs ranged from 0.17 to 0.80 and were therefore below the conservative
threshold of 0.85 [115].

Once the three low-order constructs were validated (BMI-DEL, BMI-CRE and BMI-CAP),
the reliability and validity of the BMI HOC was tested using the same assessment method. Indicator
reliability (Annex B), CR, and discriminant validity were also calculated to test the reliability and validity
of the scale. All indicators were highly significant (t > 4.20), with factor loadings in the range of 0.75 to
0.90, above the recommended cut-off value of 0.4 for indicator reliability [112]. Internal consistency
reliability was supported, as CR value was 0.89, exceeding the threshold of 0.7 [113]. AVE reached
a value of 72%, above 50%, thereby confirming convergent validity [114]. Discriminant validity
based on the Fornell-Larcker criterion was met (all variables were lower than their highest squared
inter-construct correlation).
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4. Research Method and Results

Based on the research framework (see Figure 1) and the propositions posited, fsQCA was
performed to obtain fine-grained results regarding the relationship between managerial orientation,
innovative culture and BMICs leading to BMI. To conduct the analysis standards of good practice on
the use of QCA [41,116], a method that provides assurance on how to perform fsQCA in a technically
correct manner and in a complete way, was followed.

The fsQCA process includes (1) the calibration of raw data into fuzzy membership scores, (2) the
analysis of necessary conditions, (3) the organization of cases into logically possible combinations
through a truth table, (4) the analysis of sufficiency due to the logical minimization process of the truth
table and (5) the interpretation of the resultant configurational paths [116].

4.1. Calibration

Following the aforementioned steps, the original 5-point Likert scale was first translated into
fuzzy-set scores. We calculated the average scores of multi-item measures to obtain each latent variable
value [117]. We then applied the direct calibration method [37] specifying three anchors, one for full
membership (value = 0.95), one for the crossover point (value = 0.50) and one for full non-membership
(value = 0.05) based on the percentiles (75th, 50th and 25th) of our sample data [118]. Table 3 presents
the descriptive statistics of the conditions and outcome, together with the calibration values. To avoid
cases with exact values of 0.5, we added 0.001 to these scores to be able to include them in the
analysis [84].

Table 3. FsQCA: Descriptive statistics of the conditions and outcome.

Statistics Variables Coding Descriptive Statistics Calibration Criteria

Mean Std. Dev. Min Max 75% 50% 25%

Conditions

Managerial orientation MO 3.44 0.91 1.00 5.00 4.00 3.67 2.75
Innovative culture IC 3.95 0.76 1.80 5.00 4.60 4.00 3.60

BMI strategy BMIS 3.48 0.81 1.00 5.00 4.00 3.75 3.00
Sensing customer needs SCN 3.63 0.62 1.67 5.00 4.00 3.67 3.33

Sensing technological options STO 3.61 0.59 2.00 5.00 4.00 3.67 3.33
Conceptualizing and experimenting CE 3.22 0.74 1.80 5.00 3.80 3.40 2.60

Collaborating CO 3.45 0.78 1.67 5.00 4.00 3.67 3.00
Outcome BMI BMI 3.21 0.68 1.00 4.92 3.67 3.27 2.85

4.2. Analysis of Necessary and Sufficient Conditions

Once the data had been calibrated, the assessment of necessity was carried out. The existence of
necessary conditions implies that if the condition is present or absent, then the outcome is also present
or absent [41]. A condition is considered necessary if it exceeds the consistency threshold of 0.9 [116].
Table 4 shows that no single condition or its negation was necessary for the outcome to occur, as the
highest consistency value was 0.745 for sensing technological options.

Table 4. FsQCA: Necessary and sufficient conditions.

Conditions
Tested Consistency Coverage Conditions

Tested Consistency Coverage

MO 0.604 0.606 ~MO 0.500 0.487
IC 0.624 0.655 ~IC 0.475 0.443

BMIS 0.703 0.733 ~BMIS 0.380 0.357
SCN 0.699 0.701 ~SCN 0.391 0.381
STO 0.745 0.705 ~STO 0.346 0.357
CE 0.732 0.742 ~CE 0.343 0.330
CO 0.639 0.703 ~CO 0.455 0.407
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Next, the sufficiency analysis was carried out. A condition is sufficient when the outcome always
occurs in presence of the condition [116]. To perform the analysis, a truth table was developed
representing all possible combinations of causal conditions that lead to the outcome [41]. We refined
the truth table through a logical minimization process based on frequency and consistency [37].
The frequency threshold was established at two, thereby forcing a minimum of two cases to be required
for a solution [118]. The consistency cut-off (i.e., the minimum degree to which cases should correspond
to the set-theoretic relationships expressed in a solution) was established at 0.80 [117]. As a result
of the logical minimization of the truth table, three different solutions are obtained (conservative,
intermediate and most parsimonious). We focused on the intermediate and parsimonious solutions as
proposed by Fiss [84], also following his graphical representation.

Table 5 presents the six configurations obtained that lead to BMI in established SMEs. Black circles
indicate the presence of a condition, and white circles indicate its absence. Large circles indicate that
conditions are part of both parsimonious and intermediate solutions (core conditions), while small ones
are only part of the intermediate solution (peripheral conditions). Blank spaces indicate that a condition
is not relevant for the configuration. Thus, core conditions are those in which evidence indicates that
the relationship with the outcome is strong, whereas for peripheral conditions the evidence shows
that the link with the outcome is weaker [84]. Consequently, in a configuration, core conditions are
commonly surrounded by peripheral conditions which highlight core conditions’ main features [119].
As for core conditions, four recipes (1–4) empirically support the relevance of the conceptualizing and
experimenting BMIC. Furthermore, according to solutions 5 and 6, SMEs achieved BMI in the absence
of the collaborating BMIC and the presence of the sensing customer needs BMIC. In addition, sensing
technological options is a peripheral condition in all six configurations, enhancing the central features
of the aforementioned core conditions.

Table 5. FsQCA: Configurations for BMI in established SMEs.

Configurations
Solutions

1 2 3 4 5 6

Managerial orientation # # • • # •

Innovative culture • • • • •

Sensing customer needs • • •

Sensing technological options • • • • • •

Conceptualizing and experimenting # #
Collaborating • • • # #
BMI strategy • • • # •

Consistency 0.989 0.989 0.903 0.891 0.808 0.974
Raw coverage 0.140 0.136 0.228 0.184 0.057 0.087

Unique coverage 0.017 0.025 0.073 0.030 0.014 0.045
Overall solution consistency 0.913

Overall solution coverage 0.434

Note: Black circles indicate the presence of a condition, and white circles indicate its absence. Large circles indicate
core conditions; small ones, peripheral conditions. Blank spaces indicate that a condition is not relevant for
the configuration.

Overall solution consistency is 0.91, and overall solution coverage is 0.43, exceeding the
recommended thresholds (consistency > 0.75; coverage > 25) for informative models [88]. Raw coverage
refers to the portion of outcome is covered by each path, while unique coverage indicates the portion
of outcome that is covered only by a specific path [116]. As for the paths identified, solutions 3 and
4 have the highest raw coverage values, followed by solutions 1 and 2. Solution 3 indicates that the
SMEs under study implemented BMI due to a long-term managerial orientation and the development
of the five BMICs. As for solution 4, long-term managerial orientation and innovative culture that
deployed four capabilities (i.e., sensing technological options, conceptualizing and experimenting,
collaborating and BMI strategy) led to BMI in the studied SMEs. For solutions 3 and 4, consistencies
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of 0.9 and 0.89, respectively, indicate that both are strongly supported by the gathered empirical
evidence. Solution 1 shows that SMEs without long-term managerial orientation but with innovative
culture and capabilities for sensing customer needs, sensing technological needs, conceptualizing and
experimenting and collaborating SMEs can achieve BMI. In the case of SMEs following solution 2, with
the absence of long-term managerial orientation, the presence of innovative culture and of the BMICs
sensing customer needs, sensing technological needs, conceptualizing and experimenting and BMI
strategy, also can lead to BMI. These findings are discussed in the next section.

5. Discussion and Implications

In the face of market dynamism that SMEs need to confront, BMI is a key factor in their
competitiveness. Thus, BMI is a major challenge that needs to be addressed by SME managers, who
tend to lack awareness of what BMI is and how they can develop it [1,120]. The number of publications
actively addressing theoretical and quantitative research approaches to BMI is increasing [9,42].
In response, this research provides, from a qualitative comparative analysis perspective (i.e., fsQCA),
new insights into the understanding of BMI in SMEs, empirically identifying different possible
configurations for the management approach and BMICs involved in established SMEs.

In the next two subsections, we will further address the role of open innovation in BMI, as well as
the configurational implications for stablished SMEs when approaching BMI.

5.1. Discussion: Business Model Innovation and Open Innovation

Although there are a variety of open innovation activities, both customer knowledge [121] and
collaboration with customers [122] stand as cornerstones in the open innovation process, two factors
that along with a strong managerial system and the activities of conceptualizing and experimenting,
support BMI in SMEs.

Our findings suggest that customers are one of the most important sources of knowledge for BMI,
and that this knowledge is obtained through the collaboration with customers in conceptualizing and
experimenting, or through sensing customer needs.

Open innovation literature regarding SMEs stresses the fact that SMEs prefer to collaborate with
customers in the first place [123], as corroborated with our fsQCA results (see Table 5). Our findings
suggest that collaboration with customers need to be present when conceptualizing and experimenting
are present as core conditions.

Furthermore, when collaborating, and conceptualizing and experimenting are absent, sensing
customer needs is presented as a core condition. This open innovation activity [121] is a key capability
for BMI, suggesting that SMEs incorporate open innovation for market reasons. This key capability is
aimed to assure close cooperation between firm and customers (flow of knowledge from customers),
in order to innovate. Therefore, sensing customer needs help SMEs to get advantage of this outside-in
activity, moving established SMEs from a closed to an open innovation process [124].

Testing innovations with customers and sensing customer needs are core activities that help SMEs
move from a closed to an open innovation process, while also being key capabilities for BMI. Therefore,
a close interaction between customers and SMEs is needed to develop open innovation and BMI in
established SMEs. In this context, BMI should be understood as the expected result (what an SME aims
to achieve), while the open innovation activities (customer sensing and collaboration with customers)
are key for this innovation process.

5.2. Implications

Regarding the configurational implications of our research, this study proposes that SMEs can
achieve BMI through different, equally effective, combinations of managerial orientation, innovation
culture and BMI capabilities (sensing customer needs, sensing technological options, conceptualizing
and experimenting, collaborating and developing a BMI strategy). The results explored through fsQCA
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indicate that the combination of the five BMICs together with a long-term managerial orientation
accounted for 23% of the achievement of BMI in SMEs (see solution 3 in Table 5).

Analyzing these results in detail, by comparing core and peripheral conditions, we detected
that conceptualizing and experimenting was a core condition in four of the six recipes (see Table 5).
Our findings add to previous research focused on measuring the extent of resources for experimentation [3],
while offering a wider view of the conceptualizing and experimenting capability. Based on the above, we
argue that SMEs should develop this capability of conceptualizing and experimenting in order to generate
new ideas and experiment with new ways of creating and capturing value.

Results concerning technological capabilities (i.e., the sensing technological options BMIC),
revealed that it is a peripheral condition in all six configurations. Thus, from an SME perspective,
being up to date with new technological developments and opportunities seems to be a factor that
enhances the central features of the core conditions conceptualizing and experimenting and sensing
customer needs. We believe that this could be due to the increasing impact that digital transformation
may be having on BMI [68]. Furthermore, these results reinforce the fact that technological innovation
alone does not generate value unless it is exploited through BMI that creates value for both customers
and the firm [7,69].

Our results also suggest that the role of each one of the BMICs in the identified six configurations
could derive from an iterative and multi-stage process view of BMI, where each stage represents
different objectives and challenges [12]. Thus, SMEs in an initial stage of the BMI process might be
strongly oriented to understanding customers and identifying unmet needs, paying less attention to
conceptualizing and experimenting or collaborating, as these are capabilities associated with more
advanced stages [12].

Finally, configurations also address a question that might have taken relevance for post-Covid-19
management agenda. Increasing uncertainty may reduce the capability of SMEs to develop long-term
managerial orientation, but as suggested by the configurations with absence of long-term managerial
orientation (Table 5), focusing on capabilities regarding conceptualization and experimentation,
or sensing customer needs could be a successful recipe for BMI in a post-Covid-19 future.

6. Conclusions, Limitations and Further Research

This research empirically contributes to the BMI field, providing insights into how SMEs can
stimulate BMI. Results point to two substantive conclusions. First, long-term managerial orientation is
a key factor for the development of BMI in SMEs. Second, five BMI capabilities (sensing customer needs,
sensing technological options, conceptualizing and experimenting, collaborating and BMI strategy)
support, in combination with the management approach, the development of BMI in established SMEs.
Furthermore, among the five BMICs analyzed we can conclude that conceptualizing and experimenting
and sensing customer needs are key capabilities for BMI in SMEs, while the sensing technological
options capability enhances these other two capabilities. Therefore, managers in SMEs need both to
actively consider their management approach to BMI and to develop the needed dynamic capabilities
in their organizations to implement BMI. Moreover, our research also underlines the idea that open
innovation (open flows of knowledge regarding market needs and the potential of technologies, as well
as collaboration with customers) are specific preconditions of business model innovation, and therefore
are a proved starting point for new or improved business models [125].

This research also advances the knowledge of BMI in various ways. Firstly, we explored BMI
through the lens of SMEs, following a configurational approach based on the use of fsQCA, while adding
new insights to existing literature that is based mostly on large firms and qualitative studies [1,3,120].
Secondly, we developed a framework capturing the complexity of BMI in SMEs, integrating various
drivers that, to date, have been underexplored, such as the roles of the SME’s management approach
(i.e., long-term managerial orientation and innovative culture) and BMICs in an integrated way.
Additionally, through the development of the measurement instrument and the research framework
we conceptually and empirically validated new scales for conceptualization and experimentation
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capabilities and also for BMI. We think that these scales are useful measurement instruments, providing
a closer approach to the language used by SMEs [1,120].

As for the managerial implications of this study, our research findings also provide some practical
contributions for practitioners and SME managers, as well as for post-Covid-19 management. Beyond
the uncertainty and complexity SMEs face in embracing BMI, research results suggest that SMEs should
deploy a set of BMICs, promoting practices and routines focused on sensing customer needs, sensing
technological options, conceptualizing and experimenting, collaborating and enacting a BMI strategy.
These steps may facilitate the exploration and exploitation of opportunities and the development of
BMI. At the same time, SMEs should have an active management approach based on a long-term
managerial orientation and innovative culture that will foster BMI. Additionally, based on the six
configurations proposed, we suggest that managers start developing the BMICs sensing customer
needs and conceptualizing and experimenting as a first step when starting their BMI journey.

In this study, some limitations arise from the nature of the work. One is related to the use
of a self-reported survey. Although several studies affirm that there is little difference between
subjective and objective measures [122], further research based on objective data would be desirable.
Another limitation is related to the small sample of SMEs and the regional scope of this exploratory
study, which suggest that readers should interpret the results with caution when extending them to
other geographical and innovation system contexts.

Future research activities could focus on investigating the causal relations among the variables in
this study. Additionally, and bearing in mind that the present research focuses on some internal SME
features, such as managerial orientation and innovative culture, further research could explore the BMI
phenomenon in established SMEs by investigating new drivers. Moreover, fsQCA findings lead us to
believe that SMEs could develop certain capabilities before others depending on their BMI maturity
stage, and therefore we suggest that future research activities could adopt a maturity model approach.
Future research on the collaborating capability, from an inbound and outbound open innovation
perspective, could also help with this aim.

Finally, further research should be conducted to analyze whether our findings are industry specific,
size specific or geographically specific, using larger samples and thus moving from exploratory to
confirmatory research.
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Appendix A

Table A1. Questionnaire: Antecedents.

First-Order Constructs: Reflective Measurement Construct/Item Loadings t-Value

Managerial Orientation (α = 0.812; CR = 0.886; AVE = 0.724)

In the last 3 years, my strategic priorities in management have been oriented towards cost reduction
rather than investment (in R&D, capital, etc.). [R] 0.718 3.586

In the last 3 years, my strategic priorities in management have focused on the short term rather than the
long term. [R] 0.936 7.489

In the last 3 years, my strategic priorities in management have focused on low-risk projects rather than
projects with greater potential but that entailed higher risks. [R] 0.884 6.637

Organizational Culture (α = 0.933; CR = 0.948; AVE = 0.786)

We promote creativity and innovation. 0.889 32.985

People are encouraged to experiment with new ways of doing their job. 0.917 36.259

We take advantage of people’s knowledge and initiatives (collecting suggestions, encouraging them to
propose ideas or creating teams for the development of innovations). 0.882 31.652

We promote open communication and interdepartmental exchange of information. 0.881 17.542

We promote teamwork and interdepartmental cooperation. 0.864 15.061

Sensing Customer Needs (α = 0.707; CR = 0.833; AVE = 0.625)

We systematically observe and evaluate the needs of our customers. 0.853 14.550

We analyse the actual use of our products/services. 0.776 8.242

Our organization is strong in distinguishing different groups of users and market segments. 0.737 7.857

Sensing Technological Options (α = 0.695; CR = 0.831; AVE = 0.624)

We keep up to date with promising new products/services and technologies. 0.761 5.544

We use different sources of information to identify opportunities related to new products/services
and technologies. 0.892 15.986

We follow which technologies our competitors use. 0.705 7.207

Conceptualizing and Experimenting (α = 0.893; CR = 0.918; AVE = 0.654)

We frequently come up with new ideas for products, services, value propositions or business models. 0.833 17.706

We find it easy to convert ideas and concepts into detailed products, services, value propositions or
business models. 0.824 16.978

New concepts are tested through prototypes and pilot tests before their final development. 0.640 6.433

We regularly experiment with new ways of both creating value for our customers and capturing value
from our innovations. 0.860 28.496

We combine technological, market, and business model knowledge in the idea generation and/or
experimentation processes. 0.881 33.118

When ideating new concepts, we analyse each of the elements of our business model (value
proposition, target customers, relationships and channels, activities and resources, cost and revenue
streams and key partnerships).

0.791 16.814

Collaborating (α = 0.781; CR = 0.861; AVE = 0.673)

We involve customers in our innovation processes (e.g., through active market research or developing
products/services based on their specifications). 0.866 15.617

We exchange knowledge with external partners (e.g., suppliers, universities, research centres, clusters,
public organizations or other organizations). 0.809 8.347

We collaborate with external agents in the development of innovations. 0.784 8.199

BMI Strategy (α = 0.938; CR = 0.956; AVE = 0.844)

We have a well-defined BMI strategy. 0.917 32.528

BMI strategy is aligned with our firm’s growth strategy. 0.936 52.211

BMI strategy is clearly articulated as a means of generating growth throughout our organization. 0.940 56.996

We have a well-defined action plan to execute and implement our BMI strategy. 0.879 25.370
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Appendix B

Table A2. Questionnaire: BMI.

High-Order Constructs: Reflective-Reflective MeasurementConstruct/Item Loadings t-Value

Value Delivery (α = 0.854; CR = 0.895; AVE = 0.632)

In the last 3 years in our company we have met new customer needs previously unmet by the market. 0.781 11.939

In the last 3 years in our company we have solved customer problems not solved by our competitors. 0.811 15.383

In the last 3 years in our company we have introduced new forms of value for customers. 0.862 25.363

In the last 3 years in our company we have introduced new forms of value for other partners (suppliers
or distributors). 0.756 13.255

In the last 3 years in our company we have diversified into new markets, targeting completely new
customer types or new geographical environments a. – –

In the last 3 years in our company we have expanded our activity to new customer segments. 0.760 11.741

Value Creation (α = 0.869; CR = 0.911; AVE = 0.719)

In the last 3 years in our company we have significantly modified the set of key activities of our
business through the acquisition or elimination of certain activities or their internal and/or external
reorganization, allowing us to be more efficient and improve our response.

0.824 16.902

In the last 3 years in our company we have established new collaborations with third parties that have
allowed us to optimize and improve our value proposition and/or business model. 0.894 37.375

In the last 3 years in our company we have integrated clients, suppliers, distributors and other agents in
innovative ways in relation to the delivery of products and services. 0.827 12.878

In the last 3 years in our company we have re-configured our value chain, allowing us to be more
efficient and to respond better to all interested parties. 0.846 14.588

Value Capture (α = 0.803; CR = 0.871; AVE = 0.629)

In the last 3 years in our company we have introduced new ways to reduce costs. 0.722 7.056

In the last 3 years in our company we have introduced new pricing mechanisms. 0.731 7.173

In the last 3 years in our company we have introduced new ways to be profitable. 0.896 21.815

In the last 3 years in our company we have introduced new revenue streams. 0.811 13.547

BMI (α = 0.810; CR = 0.887; AVE = 0.725)

Value Delivery (BMI–DEL) 0.773 9.403

Value Creation (BMI–CRE) 0.899 37.319

Value Capture (BMI–CAP) 0.877 24.213

Notes: a: Indicator deleted after EFA.
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