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ARTICLE INFO ABSTRACT
Keywords: As the global digital transformation process accelerates, how SMEs can successfully achieve
Digital ambidextrous capabilities digital transformation is currently an important research question in the field of strategic man-

Business model innovation
Transformation performance
Digital transformation

SMEs

agement and a real-life dilemma that entrepreneurs need to address. This study classifies business
model innovation into market-driven business model innovation and driving-market business
model innovation based on market orientation theory. The relationship between digital ambi-
dextrous capabilities, business model innovation and transformation performance is explored
according to the paradigm of ‘capability-behaviour-performance’. This study used SEM and fsQCA
to analyze 289 questionnaires collected from middle and senior managers of Chinese SMEs. The
results show that digital exploitation capability is positively associated with market-driven
business model innovation, while digital exploration capability is positively associated with
driving-market business model innovation. In particular, business model innovation plays a fully
mediating role in the process of digital ambidextrous capabilities enhancing the transformation
performance. Our findings shed new lights on the current debate surrounding the digital trans-
formation of SMEs and will be instructive for both academics and business managers.

1. Introduction

Digital technologies such as big data, Internet of Things, Cloud Computing, Artificial Intelligence, continue to break through and
converge, driving the digital economy era [1,2]. Companies integrate internal and external resources through digital technologies to
reshape their vision, strategy, organizational structure, processes, capabilities, and culture, so that they can adapt to the dynamically
changing market environment and gain sustainable competitive advantage [3,4]. Due to limited resources and capabilities, when SMEs
start their digital transformation, their initial goal is usually to use resources more effectively and to improve efficiency in all aspects of
management with digital technologies [5], such as combining digital technologies with traditional IT systems (e.g. ERP, OT systems) to
improve efficiency and using big data to optimize processes to reduce costs [6,7]. Over time, as SMEs redesign their products or
processes with digital technologies, alongside those activities are some exploration activities [8], such as using new technologies for
product innovation and forecasting potential customer needs. However, too much focus on exploration or exploitation activities can
make companies vulnerable to the ‘capability’ or ‘failure’ trap. In order to achieve a competitive advantage, firms must balance both
exploration and exploitation activities to eliminate the binary paradox [9].
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Organizational ambidexterity theory states that a firm can only achieve longevity if it has the ambidextrous capabilities to
simultaneously develop existing businesses and explore new ones [10,11]. However, existing studies do not agree on whether
ambidextrous capabilities are beneficial to the growth of SMEs [12,13]. Ambidextrous capabilities also have the characteristics of
dynamic capability, thus enabling SMEs to become more flexible and agile to adapt to a dynamically changing environment [13],
ultimately improving business performance by easing the binary tensions in the transformation process [14-16]. Previous literature
has limited research on achieving organizational flexibility in the digital context [17]and the tension between how to manage
exploration and exploitation activities is still not effectively addressed [18]. Therefore, this paper attempts to incorporate digital
ambidextrous capabilities into the research framework based on organizational ambidexterity theory and dynamic capability theory.
According to Zhen et al. [19]and Alberto et al. [20], digital ambidextrous capabilities can be defined as the dynamic ability to balance
exploration and exploitation activities simultaneously. Furthermore, digital exploitation capability refers to developing existing
businesses with the help of digital technologies, and digital exploration capability refers to exploring new businesses with the help of
digital technologies.

Digital transformation does not directly improve transformation performance but rather drives companies to rethink and transform
their business models [21]. A growing number of scholars advocate an in-depth exploration of the innovation logic and mechanisms of
business models in digital contexts [22,23]. The digital transformation process is a strategic market-oriented decision [24], which is
also accompanied by business model innovation [25]. Based on market orientation theory, business model innovation is classified into
market-driven business model innovation and driving-market business model innovation [26]. Market-driven business model inno-
vation is based on existing market demand and focuses on improving existing transaction structures [27]. Driving-market business
model innovation proactively creates value for customers based on latent market demand, resulting in higher profits [28]. As
market-driven business model innovation and driving-market business model innovation are contradictory ambidextrous needs, which
shares similarities with the characteristics of digital ambidextrous capabilities, so how do digital ambidextrous capabilities interact
with business model innovation? Specifically, based on similar characteristics, what are the mechanisms of interaction between digital
exploitation capability and market-driven business model innovation, and between digital exploration capability and driving-market
business model innovation, respectively? This is the reason why this study classifies digital ambidextrous capabilities. In addition,
business model innovation is most directly reflected in improved firm performance [29], but less research has been conducted in the
context of digital transformation, and these questions are needed to be further discussed.

Digital ambidextrous capabilities, as a dynamic capability, are also closely related to business model innovation. Indeed, it may be
crucial to explain the impact of business model innovation on SME performance from the perspective of exploitation and exploration.
However, insights on the relationship of digital ambidextrous capabilities and transformation performance, especially linked to
business model innovation, have been less available so far. More importantly, SMEs are unique in terms of industry, size, ownership,
and stage of maturity, and the business model innovation of large companies may not be suitable for SMEs. Therefore, exploring SMEs’
business model innovation is of great relevance to the development of the digital economy [31].

Based on previous research processes, this study aims to examine how digital ambidextrous capabilities can influence SMEs’
transformation performance through business model innovation. Therefore, we surveyed 289 middle and senior managers from
Chinese SMEs, Combining two methods, structural equation modeling (SEM) and fuzzy set qualitative comparative analysis (fsQCA).
The findings show that SMEs with digital ambidextrous capabilities can innovate their business models based on market orientation to
improve transformation performance. Our results shed new managerial light on the SMEs’ digital transformation today, and expand
the scope of research on organizational ambidexterity theory, dynamic capability theory, and market orientation theory, and provide
new perspectives on the future research for academics and management practitioners.

2. Theoretical background and hypotheses
2.1. Digital ambidextrous capabilities

In the digital economy era, digital competence determines the extent to which a company exploits and explores digital technologies
[30]. Annarelli et al. consider digital capability as a dynamic ability to fully integrate a company’s resources and capabilities to
innovate products, services and processes with digital technology, which can adapt to a dynamically changing and unpredictable
digital environment [3,31]. Digitalization is often introduced by companies to digitize business processes for improved operational
efficiency, as well as to accelerate information sharing and knowledge flow for multi-departmental collaboration, which will
contribute positively to both exploitative operations and exploratory innovation. As a result, digital capability is empowered with
ambidexterity [20], and digital ambidextrous capabilities enable exploration and exploitation activities to be more effectively
advanced by leveraging digital technologies. On the one hand, digital exploitation capability increases the efficiency of existing
operational processes, such as using the internet to enable diverse communication with other partners to reduce R&D costs and using
digital resources to reconfigure business models and value networks. On the other hand, digital exploration capabilities can explore
future markets to gain a competitive advantage [3], such as forecasting future markets and creating new products and services with
digital technologies such as big data.

The widespread digitalization of companies has complicated the mechanisms for achieving organizational ambidexterity [32]. In
recent years, academics have begun to discuss the question of ambidexterity in a digital context [33,34], but few studies have been
conducted to explain which new mechanisms arise from digital ambidextrous capabilities. Previous research on digital capabilities has
mainly focused on conceptual definition, theoretical traceability, organizational change, strategic management, operational models,
and value creation [17,36]. In order to analyze the mechanism of action of digital ambidextrous capabilities, we refer to existing
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findings [20]and refine the digital ambidextrous capabilities into digital exploitation capability and digital exploration capability.
Digital exploitation capability means using digital technology to redesign products, services, and processes to meet existing market
needs, which can drive exploitation innovation; digital exploration capability means using digital technology to design new products,
services, and processes to forecast future market needs, which can drive exploration innovation.

2.2. Business model innovation

Digital transformation is essentially using digital technologies to innovate business models and provide new sources of revenue as
well as opportunities for value creation [37,38]. Previous research has confirmed that the key to the different economic performance of
companies producing similar products to meet the same customer needs is the adoption of radically different business models based on
product market strategies [31]. Market orientation theory states that companies react in two ways when faced with market changes:
market-driven or driving-market [26], which describes two types of strategic decisions to passively adapt to the market and actively
influence the market, driving SMEs to engage in customer-led business model innovation [39]. Unfortunately, the relationship be-
tween digital ambidextrous capabilities and business models, and the impact of business model innovation has rarely been explored,
and there remains a particular lack of research on SMEs. Therefore, this study follow Randhawa et al. and consider that business model
innovation can specifically be divided into two approaches: passive adaptation to the market (market-driven business model inno-
vation) and active influence on the market (driving-market business model innovation) [39].

Market-driven business model innovation is an adaptive development activity that passively transforms existing knowledge and
adapts transaction structures based on existing market demand, continuously in response to customer demands [39,40].
Driving-market business model innovation is an active exploration activity based on potential market needs and customer preferences,
proactively allocating corporate resources to create new value and new transaction structures, and even open new markets [39,40].
Furthermore, these two business models are not contradictory, but interdependent, dynamically adapting to the changing market
through mutual coordination [41]. Many scholars have discussed how to advance business model innovation from organizational
ambidexterity [42], resource restructuring aspects [43], and dynamic capability perspectives [39], but few scholars have focused on
market-oriented business model innovation in the digital context [40].

2.3. Transformation performance

There is a disruptive impact of applying digital technologies on the companies’ production methods, business models, and per-
formance [29,36]. The initial aim for SMEs’ digital transformation is to leverage digital technologies such as cloud computing and big
data to optimize their business processes and strengthen collaborative relationships between internal and external parties, thereby
reduce production costs and improving operational efficiency [44]. Along with the deep application of digital technology, it will
accelerate changes in the innovation structure of the product value chain, and companies can use digital technology to predict future
market demand to innovate products and services and improve innovation performance [5,30]. However, digital transformation
presents both opportunities and challenges. Previous discussions in the literature on how digital transformation affects business
performance can be divided into two main aspects: firstly, digital transformation can improve the whole process business with digital
technology, which drives technological innovation and service innovation to achieve digital manufacturing, and brings a positive
impact on business performance [45]; secondly, digital transformation requires companies to have the appropriate capabilities and
resources, as digital technology may be difficult to integrate with companies’ existing resources, which may be difficult to integrate
and reorganize, thus generating significant management costs and severely weakening the effect of digital transformation on driving
business performance [46]. More importantly, there is a consensus that digital transformation does not directly affect firm perfor-
mance and that business model innovation plays a key role [8].

2.4. Hypotheses

2.4.1. Digital ambidextrous capabilities and business model innovation

Digital exploitation capability means the capability to exploit existing digital technology resources and practices to improve the
efficiency of an organization’s existing processes. SEMs are more vulnerable than large companies in the process of digital trans-
formation and should take a more stable approach to business model innovation. Digital exploitation capability refines, exploits, and
develops existing knowledge and data resources to continuously improve existing digital products, services, and skills in response to
the needs of existing customers [20]. When companies have digital exploitation capabilities, they can better integrate human,
knowledge and technology resources, obtain more accurate market and customer information to redesign existing business processes,
innovate ways to create value [47], as well as reduce risks of changing transaction structures and profit sharing schemes. Digital
exploitation capability can also maintain a company’s existing organizational and staff structure to innovate on maintaining the
existing business model. This is an adaptive development approach geared towards market and user needs, which will drive orga-
nizations towards market-driven business model innovation in an evolutionary process [48].

Digital exploration capability means the capability of SMEs to explore potential digital resources as well as to explore new re-
sources. This provides SMEs with diverse knowledge and innovation opportunities, promotes new innovative practices, develops new
transaction structures and distribution channels, and facilitates the opening of new markets [49]. Digital exploration capability enable
companies to continuously search, acquire and innovate, use digital technologies, and share information and resources among value
network members [20]. Digital exploration capability drives SMEs to acquire new resources to invest in their business models,



H. Jing et al. Heliyon 9 (2023) 21020

continuously develops new products and create new demand, and promotes the market in a direction that facilitates their growth and
higher performance. For example, Amazon and Walmart have introduced digital technologies to develop new supply chains for new
transaction structures, and Sam’s Supermarket has opened up new member market structures by developing an online membership
management system, ultimately promoted driving-market business model innovation through digital exploration capability.

In sum, we propose the following hypothesis.

Hla. Digital exploitation capability is positively associated with market-driven business model innovation.

H1b. Digital exploration capability is positively associated with driving-market business model innovation.

2.4.3. The mediating role of business model innovation

SMEs are vulnerable to risk and need to be more careful in optimizing their business processes and creating a relatively stable
environment as far as possible during the digital transformation process [36,39]. Digital exploitation capability can enhance the
utilization of existing resources and knowledge, improve and complete existing business processes, and effectively reduce time and
operational costs [53,57]. However, the resources captured by the digital exploitation capability do not directly impact performance,
because they are not commercialized and generate value. To capture this value, it is necessary to deploy these resources through a
suitable business model. Market-driven business model innovation efficiently utilizes available resources to enhance and improve
existing business and transaction structures [26], which improves SMEs’ efficiency in generating profits and gains high transformation
performance in a dynamic environment [58].

SMEs with digital exploration capability can quickly grasp information about the external environment, explore the diverse
consumer needs and potential market gaps, as well as transform and upgrade their processes and operations [55], and drive the market
in a direction more conducive to their survival [51]. SMEs will focus on future opportunities and challenges in the market, and their
size is more suited to creating flexible organizational structures and business processes [33], thus avoid ‘obsolescence’ in a rapidly
changing market. Especially when faced with new opportunities, SMEs with digital exploration capabilities can proactively adopt
innovative business systems to leapfrog customer value and be ‘one step ahead’ in driving the digitalization of their businesses, and
gain sustainable advantages and transformation performance [39].

In sum, we propose the following hypothesis.

H3a. Market-driven business model innovation mediates the relationship between digital exploitation capability and transformation
performance.

H3b. Driving-market business model innovation mediates the relationship between digital exploration capability and transformation
performance.
Based on the above hypotheses, the hypothesized model is obtained as shown in Fig. 1.

2.4.2. Business model innovation and transformation performance

Market-driven business model innovation reflects an exploitative behavior in which SMEs passively improve existing technology
and organizational processes based on existing market demand, which in turn improves the efficiency of existing operations and
service levels [40,50]. Market-driven business model innovation can improve stability in the development and operation process, and
exploit existing markets through exploitative learning, which will not only lower research costs, but also reduce potential errors in the
problem-solving process [26]. Furthermore, market-driven business model targets existing customer segments, enable a shorter time to
market and market penetration [51], and achieve faster customer response and a more stable cash flow, especially in dynamic en-
vironments [52]. This exploitative behavior in response to the market has effectively improved transformation performance: For
example, companies use digital technologies such as big data and cloud computing to integrate internal knowledge, experience, ideas
and external resources in order to quickly and accurately identify explicit and invisible needs [53]; digital twin solutions enable
companies to create digital simulation models that reduce costs, minimise investment risks and increase business productivity [54],
etc. In conclusion, market-driven business model innovation can reduce risks and costs, bring more stable business benefits, and
improve transformation performance.

H3a
Hla
Digital exploitation Market-driven business
capability model innovation H2a
Transformation
performance
H3b
-~ . . o . g)
Digital exploration H1b Driving-market businesg H2b
capability model innovation

Fig. 1. Theoretical model.
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Driving-market business model innovation reflects that SMEs will proactively change market structures and market behaviors,
focus on future markets and new competitive opportunities, tend to create flexible organizational structures and processes, drive
innovation and discovery, which is an explorative behavior [40]. SMEs can either introduce new products and services into (new or
existing) markets, create entirely new markets, or even disrupt an industry by driving-market business model innovation to transform
positively. This will not only bring new revenue-generating projects, but also gain higher profits in the absence of competitive products
[26]. Furthermore, driving-market business model innovation can seize new opportunities to create a leap in customer value by
building new business systems [55], and building long-term intangible value with customers in future market segments, which will
provide companies with future cash flow and sustainable competitive advantage [51]. This driving-market business model innovation
is particularly important for SMEs to avoid ‘obsolescence’, especially in the rapidly changing digital environment [56], which can have
a positive impact on transformation performance.

In sum, we propose the following hypothesis.

H2a. Market-driven business model innovation is positively associated with transformation performance

H2b. Driving-market business model innovation is positively associated with transformation performance
3. Research methodology
3.1. Study sample and data collection

This study conducted a questionnaire survey of SMEs in various industries in the country from December 2021 to March 2022.
Considering that digital transformation is a strategic issue for companies, this sample frame used for the study was restricted to middle
and senior managers of SMEs. The questionnaire was contacted by MBA students from universities and professional market research
organizations. We contacted five senior and middle managers of SMEs for a pre-study, and invited academics in the field of digital
transformation and business model innovation to revise and adjust the language based on the feedback from the questionnaire before
forming the final formal questionnaire, to ensure the rigor of the questionnaire and that the respondents could understand and answer
the questions accurately. A total of 400 questionnaires were sent out via WeChat and email, and after several contacts and reminders,
383 questionnaires were returned. However, several invalid questionnaires were included (those with obvious regularity of responses
and those with a response time of less than 1 min), and before the data analysis was carried out, a total of 289 questionnaires were
retained after elimination, with a validity rate of 72.25 %.

The questionnaire’s scales are drawn from well-established scales in the published literature and were translated and localized by
contacting two professors in the field of strategic management. It is divided into three main sections, the first of which has a skip
question item to screen the respondents. The second part looks at general information about the company (e.g. type of industry, age of
the company, number of employees, etc.). The third part specifically investigates the research variables, including digital exploitation
capability, digital exploration capability, market-driven business model innovation, driving-market business model innovation and
transformation performance (see Appendix 1).

As the companies surveyed came from several industries, it was not easy to classify the size according to a uniform standard ac-
cording to the China SME Classification Standard, so we used a questionnaire to ensure that the research respondents were from SMEs.
Our questionnaire is aimed at middle and senior managers of SMEs who have been managing their businesses for a long time and who
have a good understanding of the size and strategic management of their companies. In order to filter the questionnaire from SMEs, we
set the first question “Is your company an SME? "(if yes, answer the questions in order; if no, end the questionnaire), thus ensuring that
the data we receive is valid.

The descriptive information statistics of the questionnaires is shown in Table 1. In particular, referring to Wu et al.‘s approach to
select keywords for digital transformation [59], five keywords such as big data analysis, database, cloud computing, artificial intel-
ligence, and the Internet of Things were identified as markers for companies undertaking digital transformation. The companies
surveyed have adopted one or more digital technologies, demonstrating that they are in the process of or have already entered the
digital transformation process. Meanwhile, companies in this research come from Chinese Internet, finance, infrastructure, service,
and energy industries, which can reflect a certain extent the digital transformation of Chinese SMEs with strong representation and
research value.

Table 1
Basic information about the sample companies.
Variables Classification Number  Percentage  Variables Classification Number  Percentage
Company size Under 100 staff 110 38.06 Number of years in the company  Less than 5 years 69 23.88
100-500 staff 81 28.03 5-10 years 78 26.99
500-1000 staff 24 15.57 10-15 years 35 12.11
1000-3000 staff 74 8.30 More than 15 years 107 37.02
Nature of the company  State-owned 91 31.49 Digital technology Big Data Analysis 168 58.13
Private 148 51.21 Databases 225 77.85
Joint Ventures 19 6.57 Cloud Computing 128 44.29
Foreign investors 15 5.19 Artificial Intelligence 113 39.10
Other 16 5.54 Internet of Things 124 42.91
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3.2. Measures

This study refers to well-established scales which have been measured and proven to be effective. Of these, digital exploitation
capability and digital exploration capability are mainly adapted from the study by Chi et al. combined with Chinese SMEs’ digital
transformation scenarios, including six question items [60]. Market-driven business model innovation and driving-market business
model innovation referencing Liao et al.‘s study, which were measured from three dimensions of value creation, market competition,
and transactional relationships, including six question items [40]. Transformation performance was referred to in the study by Zheng
et al., which were measured from three dimensions of sales, market share, and profit growth, including three question items [61]. The
above 15 questions constitute the final scale for this study (Table 2), which was investigated using the Likert 5-point scale method.

For this study, two generally accepted control variables were selected: size and age. Size refers to the number of employees in the
firm and age refers to the number of years since the establishment of the firm [62].

3.3. Data analysis

We combined structural equation modeling(SEM) with Fuzzy set qualitative comparative analysis(fsQCA) to examine our hy-
pothesis and analyzed the data using three software packages, AMOS 24.0, SPSS 26.0, and fsQCA 3.0. These two approaches are based
on different technical principles and, although they have different emphases, can have complementary effects. SEM is primarily used to
analyze causal relationships, particularly the net effect of independent variables on dependent variables, and to explain direct and
indirect solution effects between variables. fSQCA is based on a holistic analysis of multiple concurrent causal relationships, enabling
further insights into the complex mechanisms of action of all the variables in the study affecting the transformation performance of
SMEs, compensating for the SEM which can only analyze a single causal relationship. Thus, combining these two research methods will
ensure that the research model matches the empirical data and improve the credibility of the results.

3.4. Validation factor analysis and homology bias

Since we measured all items via the same self-report questionnaire, common methodological biases may threaten the interpretation
of the study results. Therefore, we used Harman’s one-factor test to check for potential common method bias [63]. An exploratory
factor analysis of all items in the model showed that four factors had eigenvalues greater than 1. In addition, the first factor explained
40.954 % of the variance. This variance is less than 50 %, so it is unlikely that common method bias exists. In addition, the VIF values
for the regression analyses in this paper are all less than 2, indicating that the research model is well constructed and there is no
problem of multicollinearity [64]. More importantly, the questionnaires were mainly distributed online through MBA students and
professional market research agencies, with each questionnaire coming from a different company (multi-channel and multi-source

Table 2
Items and scales.
Title item Factors Cronbach’s AVE CR
Variables Loadings «
Digital exploitation Digital technology helps our company to effectively support the overall 0.794 0.829
Capability objectives of the business today
Our company can effectively leverage relevant resources and drive digital 0.791 0.618  0.829
transformation

Our company can effectively use digital technology to optimize existing business ~ 0.773
activities

Digital exploration Digital technology helps our company to respond flexibly to market changes 0.760 0.847
capabilities today
Our company can quickly adapt and upgrade to business changes with digital 0.863 0.650  0.848
technology

Our company can use digital technology to facilitate R&D activities in response ~ 0.793
to changes in the external environment

Market-driven Our company sets business goals based on market and customer needs 0.756 0.844
Business model Our company has increased its existing market share in the course of digital 0.835 0.645  0.845
innovation transformation

Our company has improved the efficiency of existing transactions in the courseof ~ 0.816
digital transformation

Driving-market Our company is able to constantly explore and explore the potential needs of the ~ 0.791 0.853
Business model market and our customers
innovation Our company is committed to opening up and capturing new markets in the 0.860 0.660  0.853
process of digital transformation
Our company creates new trading relationships by developing new products 0.783
Higher sales growth for our company than before the digital transformation 0.811 0.883
Transformation Higher market share growth for our company than before the digital 0.825 0.683  0.866
performance transformation
Higher profit growth for our company than before the digital transformation 0.843

Notes: AVE -average variance extracted; CR-composite reliability.
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collection of questionnaires), which to a certain extent reduces the problem of common method bias.

3.5. Reliability and validity analysis

To ensure the reliability and validity of this study, the corresponding tests were conducted and the results were shown in Tables 2
and 3. In this study, the reliability and validity of the questionnaire were tested using SPSS 26.0. Firstly, the reliability of the scale was
tested by calculating Cronbach’s alpha coefficient. The Cronbach’s alpha coefficient for each scale was greater than 0.8, and the overall
reliability of the questionnaire was high [65]. KMO and Bartlett’s sphericity tests were conducted and the KMO value was 0.870 and
Bartlett’s sphericity test significance level was 0.000, indicating that the items had a high level of internal consistency and were
suitable for factor analysis [66].

We also conducted a validity test using the AMOS 24.0. Firstly, the questionnaire is based on a well-established scale, which ensures
content validity. The factor loadings for each variable measured were above 0.6, indicating that the question items corresponding to
each latent variable were highly representative [67]. Secondly, the combined reliability of all variables was greater than 0.8 and the
AVE values were all above 0.6, so the convergent validity of the scale was good. Finally, the AVE’s square root values are greater than
the correspondent correlations of all factors, which means that the indices are related to their factors greater than others. Therefore,
the discriminate validity is attained [68].

3.6. Measurement model

Discriminant validity tests and model fitting were carried out with AMOS 24.0. As shown in Table 4, the original model fit in-
dicators all met the fit criteria and outperformed the other models, indicating some discriminant validity between the variables, and
passed the chi-square test at a significance level of 0.001, indicating that the discriminant validity of the scales was satisfactory. In
addition, the y2/df = 1.986, RMSEA = 0.059, NFI, GFI and CFI are all greater than 0.9, PCFI and PNFI are all greater than 0.5, the
overall fit values are within the reference range and the overall fit of the model is good, indicating that the model fit of the pre-
determined relationship is ideal and can be hypothesis tested [69].

4. Empirical results
4.1. Hypothesis testing

The study uses AMOS 24.0 for hypothesis testing. As shown in Table 5 and Fig. 2, the p-value of path L1 is less than 0.001,
indicating that the positive association of digital exploitation capability with market-driven business model innovation is very sig-
nificant, thus Hla is true; the p-value of path L2 is less than 0.001, indicating that the positive association of digital exploration
capability with driving-market business model innovation is also very significant, thus H1b is true. The p-value for path L3 is less than
0.001, the positive association of market-driven business model innovation with transformation performance is very significant, thus
H2a is true; the p-value for path L4 is less than 0.001, indicating that the positive association of driving-market business model
innovation with transformation performance is also very significant, thus H2b is true.

In addition, we constructed two paths, “digital exploitation capability — transformation performance” and “digital exploration
capability — transformation performance”, and the p-values for these two paths were 0.231 and 0.092 respectively, both of which were
greater than 0.05, indicating that neither digital exploitation capability nor digital exploration capability can have a direct impact on
the transformation performance. Combining Hla, H1b, H2a and H2b, it is inferred that business model innovation plays a fully
mediating role in the influence of digital ambidextrous capabilities on the transformation performance, thus H3a and H3b is true.

4.2. Bootstrap

The study uses AMOS 24.0 for Bootstrapping, results are shown in Table 6. To further verify the mediating role of business model
innovation, this study adopts the bootstrap interval method to test the mediating effect. If the confidence intervals of Bias-corrected
and Percentile do not contain 0, it means that the mediating effect exists [70]. The corresponding mediating effect values and con-
fidence intervals were estimated by self-sampling 5000 bootstrap samples, and the results were obtained as shown in Table 6. The
confidence intervals at the 95 % level are (0.155, 0.378) and (0.152, 0.373) for market-driven business model innovation, (0.127,

Table 3
Analysis of discriminant validity.
M SD. 1 2 3 4 5
Digital exploration capability 4.0865 0.6988 0.786
Digital exploitation capability 4.0842 0.7408 0.352 0.806
Diving-market business model innovation 3.9723 0.7647 0.385 0.136 0.803
Market-driven business model innovation 3.9100 0.7839 0.186 0.528 0.072 0.826
Transformation performance 3.9262 0.7905 0.403 0.433 0.583 0.572 0.812

Notes: AVE'’s square root is shown in bold. M-average value; SD—standard deviation.
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Table 4

Result of confirmatory factor analyses (CFA) and chi-square difference test.
Models factors 7 x2/df RMSEA NFI CFI A P-value
Original model DL,DR,MD,DM,TF 115.787 1.447 0.039 0.952 0.985 o
Four-factor model DL,DR,DM,MD + TF 276.710 3.294 0.089 0.886 0.917 160.923 el
Three-factor model DL,DR,MD + DM + TF 442.056 5.081 0.119 0.818 0.847 326.269 i
Two-factor model DL,DR + MD + DM + TF 667.372 7.499 0.150 0.725 0.751 551.585 i
One-factor model DL + DR + MD + DM + TF 973.010 10.811 0.185 0.599 0.619 857.223 el

Note: *** represents P < 0.001; DL = digital exploitation capability; DR = digital exploration capability; MD = market-driven business model

innovation; DM = driving-market business model innovation; TF = transformation performance. “+ represents integration.

Table 5
Path coefficients and hypothesis testing.

No. Paths Estimate P-value Hypothesis testing
L1 Digital exploitation capability — 0.528 il Acceptance
Market-driven business model innovation

L2 Digital exploration capability — driving- market business model innovation 0.385 ok Acceptance

L3 Market-driven business model innovation — Transformation performance 0.470 il Acceptance

L4 Driving-market business model innovation — Transformation performance 0.507 ok Acceptance

L5 Digital exploitation capability — Transformation performance 0.079 0.231 Rejection

L6 Digital exploration capability — Transformation performance 0.096 0.092 Rejection

Note: P-value less than 0.05 is considered significant, *** means P-value less than 0.001.

Hla: 0.528%**

(0.073)
Hla: 0.470%%%
0.073)

s 305
Hia: 0.385%%* '

0.074)

Fig. 2. SEM results of the hypothesized model.
Notes: the figure shows the standardized coefficients, with standard errors in the parentheses.

***p < 0.001. We have omitted size and age control variables in order not to complicate the figure.

Table 6
Bootstrap intermediate effects test.

Paths Effect value SE Bootstrapping

Bias-corrected 95 % CI

Percentile 95 % CI

Lower Upper

Lower Upper

Digital exploitation capability — 0.248 0.056 0.155 0.378
Market-driven business model innovation — Transformation performance
Digital exploration capability — 0.195 0.041 0.127 0.286

Driving- market business model innovation — transformation performance

0.152 0.373

0.120 0.279

0.286) and (0.120, 0.279) for driving-market business model innovation, and all upper and lower intervals do not

contain 0, indicating

that the mediating effects of both market-driven business model innovation and driving-market business model innovation exist, again

proving H3a and H3b to be valid.
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4.3. Fuzzy-set qualitative comparative analysis

Based on the original research model, this study combines further analysis with fsQCA to discuss how digital exploitation capa-
bility, digital exploration capability, market-driven business model innovation, and driving-market business model innovation can
have synergistic effects to help SMEs achieve transformation performance. Based on general recommendations and examples from
information systems management research [71], we used fsQCA to analyze complex antecedents of transformation performance using
high transformation performance as an outcome variable. The analysis steps are as follows: (1) obtain fuzzy affiliation scores by
calibrating the raw data; (2) conduct a necessity analysis for all antecedent variables; (3) use a truth table to determine the combi-
nation of sufficient conditions; and (4) conduct a robustness test.

4.3.1. Calibration

According to the analysis steps of the fsQCA, we calibrated the data for the five variables of digital exploitation capability, digital
exploration capability, market-driven business model innovation, driving-market business model innovation, and transformation
performance to determine the full membership, fully non-membership, and cross-over point, and transformed the original scale data
into a continuous set of 0-1. The means of the five main constructs were calculated and the new variables generated were used as
calibration thresholds, with the three thresholds corresponding to the three-member affiliations of 0.95, 0.5, and 0.05 respectively
[72]. In this study, data were collected using a Likert 5-point scale, therefore, ‘1’ was used as a full non-membership and ‘5’ as a full
membership. For the 0.5 splits, the mean value was used to replace this threshold of membership affiliation [73]. Finally, by setting
these three thresholds, the fuzzy scores were converted to between 0 and 1 using the fsQCA 3.0 software. The specific calibration
results are shown in Table 7.

4.3.2. Analysis of necessary conditions

Before performing a configuration analysis, it is necessary to test whether a single antecedent condition is necessary for the result. It
is generally accepted that a condition is considered necessary to lead to an outcome when the consistency is greater than 0.9 and has a
certain level of coverage [72]. As can be seen from Table 8, the consistency of all tests of the necessity of a single antecedent condition
on the outcome variable is less than 0.9, and there is no condition necessary to improve transition performance. Therefore, we will
further analyze the complex relationship between the role of antecedent conditions on transformation performance.

4.3.3. Analysis of sufficient conditions

In determining the raw consistency threshold and the case frequency threshold, the following premises need to be met [71,74]: (i)
for samples larger than 150 cases the frequency threshold may be set at 3 (or higher); (ii) the number of observed cases should be no
less than 80 % of the total; and (iii) the distribution of 0-1 in the truth table should be covered and approximately balanced. Therefore,
we set the raw consistency threshold to 0.8, and the case frequency threshold to 7(containing 95 % of the cases). At the same time, we
set the PRI value threshold to 0.8 [75](Waldkirch M et al., 2021), resulting in a complex, parsimonious, and intermediate solution.
According to the recommendations of FISS [71], the parsimonious and intermediate solutions were used to determine the presentation
of the final results of the configurations, as shown in Table 9.

This study used fsQCA 3.0 to conduct a sufficient conditions analysis to identify antecedent constructs for high transformation
performance as shown in Table 9, and compared the results with those of SEM. The results show an overall solution coverage of 0.894
and an overall solution consistency of 0.875, both of which are above 0.8 and meet the analysis requirements [71]. The study identified
three configurations that achieved high transformation performance, Y1, Y2, and Y3, reflecting the important characteristic of the
“different paths to the same end” perspective of the configurations (see appendix 2).

The results of the fsQCA analysis show consistency with those of the SEM. Configurations Y1, Y2, and Y3 reflect the presence and
absence of the combination of digital ambidextrous capabilities and business model innovation, indicating the importance of these
antecedent conditions for achieving high transformation performance. The presence of both digital exploitation capability and market-
driven business model innovation as core causal conditions in Group Y1 demonstrates they are two key variables in improving
transformation performance. Further analysis shows that digital exploitation capability does not directly contribute to transformation
performance, but has to synergize with market-driven business model innovation to achieve high transformation performance,
demonstrating a positive correlation between digital exploitation capability and market-driven business model innovation. This is
consistent with the test results for SEM’s paths L1 and L5 and therefore supports Hla, which in turn indicates a mediating role for

Table 7
Calibration of variables.

Fuzzy value calibration

Variables Full Cross-over Full

Membership Point Non-membership
Digital exploitation capability 5 4.087 1
Digital exploration capability 5 3.084 1
Market-driven business model innovation 5 3.972 1
Driving-market business model innovation 5 3.910 1
Transformation performance 5 3.926 1
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Table 8
Necessity analysis.

High transformation performance

Antecedent conditions

Consistency Coverage
Digital exploitation capability 0.838933 0.827905
~Digital exploitation capability 0.508091 0.752662
Digital exploration capability 0.822984 0.806447
~Digital exploration capability 0.498101 0.745802
Market-driven business model innovation 0.858737 0.858937
~Market-driven business model innovation 0.474383 0.688893
Driving-market business model innovation 0.855934 0.862687
~Driving-market business model innovation 0.483380 0.694303

Table 9
Configuration for achieving high/non-high transformation performance.

High transformation performance

Y1 Y2 Y3
Digital exploitation capability [ )
Digital exploration capability ()
Market-driven business model innovation [ ) )
Driving-market business model innovation [ ] ([ ]
Raw coverage 0.774552 0.761174 0.766899
Unique coverage 0.0666587 0.0601161 0.0230763
Consistency 0.916684 0.921429 0.923071
Overall solution coverage 0.893674
Overall solution consistency 0.875415

Note: @ = core condition present; blank spaces = condition may be either present or absent.

market-driven business model innovation and supports H3a. The presence of both digital exploration capability and driving-market
business model innovation as core causal conditions in configuration Y2 demonstrates they are two key variables in improving
transformation performance. Specifically, digital exploration capability does not directly contribute to transformation performance
but has to synergize with driving-market business model innovation to achieve high transformation performance, demonstrating a
positive correlation between digital exploration capability and driving-market business model innovation. This is consistent with the
test results of SEM’s paths L2 and L6 and therefore supports hypothesis H1b, which in turn indicates the mediating role of driving-
market business model innovation and supports H3b. Configuration Y3 has market-driven business model innovation and driving-
market business model innovation as core causal conditions present, indicating a positive correlation between these two business
model innovations on transformation performance, which is consistent with SEM’s tests for paths L3 and L4, thus supporting H2a and
H2b.

4.3.4. Robustness analysis

This study adopted three different approaches to analyzing the robustness of the grouping results based on previous experience
with fsQCA analysis [71,72]. Firstly, the consistency threshold was increased from 0.8 to 0.85, and consistent results were obtained;
secondly, the number of case frequencies was adjusted from 7 to 10, and the grouping results did not change; finally, the calibration
method was changed and a direct calibration method was used, with 5 representing fully affiliated members, 1 representing fully
unaffiliated members and 3 representing intersections, and similar results were obtained, with histories Y1, Y2, and Y3 being subsets of
this result After the above multi-method analysis, it was proved that the grouping analysis results of this study are robust (see appendix
3).

5. Discussion and conclusion

As the academic community is currently calling attention to ambidextrous aspects of digital transformation in SMEs, we follow the
research trend to analyze a new and unexplored issue. This study proposes a new model of ‘capability-behavior-performance’ based on
the context of digital transformation in SMEs, using SEM and fsQCA to explore the relationship between digital ambidextrous capa-
bilities, business model innovation, and transformation performance, enriching the research perspective on the dual issue of digital
transformation of SMEs. According to the analysis of the results, we obtained the following research findings.

(i) Digital exploitation capability is positively associated with market-driven business model innovation, while digital exploration
capability is positively associated with driving-market business model innovation. Digital exploitation capability improves
efficiency and execution, implying the use of digital technologies to integrate, consolidate and optimize existing business
processes and technologies, to meet existing customer needs and to improve existing market structures, and this ability to adapt
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to changes in existing markets to make dynamic adjustments can effectively promote market-driven business model innovation.
Digital exploration capability is the ability to explore new possibilities, which can help SMEs develop new business and create
new value with the help of digital technology, so that enterprises can improve their sensitivity to capture new opportunities and
enter new markets in the process of transformation, satisfy the potential market demand, and become a leader in opening up
new markets, so the digital exploration capability can effectively realize market-driven business model innovation.

(i) The relationship between digital ambidextrous capabilities and transformation performance is indirect, with business model
innovation playing a fully mediating role between them. Digital technology empowers companies to acquire digital ambi-
dextrous capabilities, which can only be transformed into digital value through business model innovation, ultimately
enhancing transformation performance. Digital exploitation capability can promote market-driven business model innovation,
enabling companies to respond to the existing market, this conservative strategic action can bring stable cash flow for the
company. And digital exploration capability can promote Driving-market business model innovation, helping companies to
utilize digital technology to open up new markets and create new value. Therefore, digital ambidextrous capabilities can drive
SEMs to implement transformation strategies and ultimately gain transformation performance through both types of business
model innovation.

(iii) There are three ways to achieve high transformation performance, and SMEs should allocate their resources and capability base
appropriately to maximize the combined effect of digital exploration capability, digital exploitation capability, market-driven
business model innovation, and driving-market business model innovation. According to the findings of the fSQCA, SMEs un-
dergoing digital transformation can take different actions to gain transformation performance depending on their resource
endowments. SMEs with digital exploitation capability are essentially market-driven business model innovations by leveraging
digital technologies to improve efficiency and optimize processes, which is a positive response to the existing market. SMEs with
digital exploration capability are more adept at anticipating potential customer needs and making breakthrough innovations,
essentially opening up future markets for driving-market business model innovation. These two approaches achieve a
reasonable match between capabilities and business models, which helps companies gain transformation performance. In
addition, even SMEs that lack digital ambidextrous capabilities can deliver transformation performance if they can balance the
two actions of market-driven and driving-market business model innovation, which reflects a balanced and dynamic mindset
that is important for the enterprise’s long-term development.

5.1. Theoretical implications

Theoretically, most of the current research focuses on the positive consequences of digital transformation, such as its ability to
increase organizational resilience, improve innovation performance, etc. However, some scholars have focused on the transformation
paradox companies face in the process of digital transformation and have begun to call for a discussion of the complex implications of
digital transformation for achieving organizational ambidexterity [32], to which this study responds positively with three main
contributions. Firstly, this study fills a research gap in discussing how SMEs can improve their digital transformation performance from
an ambidextrous perspective by constructing a model that includes digital exploitation capability, digital exploration capability,
market-driven business model innovation, driving-market business model innovation, and transformation performance from a
perspective of SMEs undergoing digital transformation [20,39]. Secondly, the full mediating role of market-oriented business model
innovation between digital ambidextrous capabilities and transformation performance has not yet been found, while this study
combines two methods of structural equation modeling and fuzzy set qualitative comparative analysis to verify this, and clarifies that
digital exploitation capability and digital exploration capability are indirectly associated with market-driven business model inno-
vation and driving-market business model innovation on transformation performance, respectively. This means that SMEs can
effectively promote business model innovation based on market orientation in the process of building digital exploitation capability
and digital exploration capability to pursue higher transformation performance, thereby maximizing the value of digital trans-
formation. Finally, academics are divided on the implications of ambidextrous capabilities for SMEs currently, lacking of research on
ambidextrous capabilities in SMEs [76]. On the one hand, some scholars point out that SMEs are constrained by their resources and
capabilities and that pursuing duality is risky or even a dangerous and incorrect strategy [12], while on the other hand, some scholars
point out that ambidextrous capabilities help SMEs mitigate the duality paradox and increase flexibility and agility to adapt to a
dynamic and changing environment [8]. In this regards, this study confirms the positive implications of digital ambidextrous capa-
bilities, helps to bridge the gap between existing studies and responds to the urgent call to enrich “ambidextrous capabilities research
in SMEs” [77].

5.2. Managerial implications

Firstly, by building digital ambidextrous capabilities, SMEs can effectively overcome and resolve the dilemma of digital trans-
formation, such as whether to adopt a conservative strategy of optimizing existing processes or a radical strategy of breaking through
change. Digital exploitation capability enables the incorporation, integration and optimization of existing business processes and
technologies with the help of digital technology to meet existing customer needs and improve existing market structures; digital
exploration capability enables companies to become leaders in opening up new markets by increasing their agility in capturing new
opportunities and entering new markets during the transformation process to meet potential market needs. By building digital
exploitation capability and digital exploration capability, companies can effectively promote market-oriented business model
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innovation, thus adapting to the dynamically changing digital environment and achieving sustainable development. At the same time,
according to the group analysis, digital exploration capabilities can play a synergistic role with the two business model innovations to
achieve high transformation performance for SMEs. Therefore, SMEs should pay more attention to developing and enhancing their
digital exploration capability during the transformation process.

Secondly, SMEs must focus on business model innovation, which can follow the logic of “digital ambidextrous capabilities-business
model innovation-transformation performance”. The digital transformation of SMEs must rely on business model innovation to
maximize value, where digital exploitation capability can effectively drive market-driven business model innovation, but with a
conservative strategy focused on competing for existing market share, while digital exploration capabilities can efficiently promote
driving-market business model innovation, which is an aggressive strategy dedicated to exploring the potential needs of customers and
can quickly capture new market niches, enabling rapid improvements in business performance. Therefore, in the process of digital
transformation, SMEs with different capabilities value the key role of business model innovation and choose the appropriate type of
business model innovation to enhance their own transformation performance.

Finally, to achieve higher transformation performance, SMEs should focus on performance improvement paths with innate ad-
vantages according to their resource and capability base. Based on the fuzzy set qualitative comparative analysis, we have identified
three grouping paths to achieve high transformation performance, which not only confirms the fully mediating role played by business
model innovation between digital ambidextrous capabilities and transformation performance, but also inspires SMEs experiencing
transformation dilemmas to focus on the combined effect of digital exploitation capability, digital exploration capability, market-
driven business model innovation, and driving-market business model innovation, which suggests strategies for SMEs with
different realistic foundations to advance their digital transformation.

5.3. Limitations and future research

Our study still suffers from the following shortcomings: firstly, the scope of the selected research subjects is not comprehensive
enough, and there are limitations in understanding the dilemmas faced by Chinese SMEs in their current digital transformation, and
there are also differences between Chinese national conditions and those of other countries, so the findings and the scope of the study
need to be further expanded and deepened; secondly, digital capabilities are deconstructed based on organizational ambidexterity
theory, but the formation mechanism of digital capabilities has not been clarified, and the classification of digital capabilities is based
on the traditional ambidexterity perspective, and there may be other levels of understanding and classification. Thirdly, most of the
current studies on business model innovation are based on the dual model of efficiency and novelty proposed by Zott and Amit [23],
and there are fewer studies from a market-oriented perspective. Therefore, the business model innovation proposed in this study has to
be further supported by empirical tests or case studies.
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Appendix

1.Questionnaire

A study of SMEs undergoing digital transformation.

Thank you for taking the time to open this questionnaire and contribute to our academic research! If your company is using digital
technologies for product development, business upgrading, or process optimization, please answer the following questions according
to your company’s current situation.

All your answers will be kept strictly confidential and will be used for academic research purposes only. Good luck with your work
and enjoy your life!

The following research is about your basic information and is for research purposes only.

1. Is your company an SME? [Multiple choice] *
o Yes
o No (Please skip to the end of the first questionnaire and submit your answer)
2. The company you work for is in the range of [multiple choice] *
o Under 100 people
o 100-500 people
o 500-1000 people
o 1000-3000 employees
3. The nature of the company you are working for is [multiple choice] *
o State-owned
o Private
o Joint venture
o Foreign invested
o Other
4. The industry your company is in is [multiple choice] *
o Internet industry (product design, platform development, new media operation, etc.)
o Consumer goods industry (automotive, light industry, pharmaceuticals, etc.)
o Modern service industry (wholesale and retail, logistics, education and training, catering and entertainment, etc.)
o Infrastructure industry (infrastructure facilities, transportation, etc.)
o Comprehensive basic industries (agriculture, trade, real estate, etc.)
o Financial industries (banking, bonds, financial investment, etc.)
o Energy industry (electricity, new energy, oil and gas, etc.)
o Materials industry (building materials, iron and steel, non-ferrous metals, etc.)
o Equipment manufacturing industries (construction machinery, artificial intelligence, electric power equipment)
o Emerging industries (new energy vehicles, ecological protection, information technology, etc.)
o Other industries (public welfare, etc.)
5. Age of your company is [multiple choice] *
o Under 5 years
o 5-10 years
o 10-15 years
o 15 years or more
6. Your company currently uses digital technologies such as [multiple choice] *
[ Big data analytics
[ Database
O cloud computing
[ Artificial Intelligence
[ Internet of Things
[ Other digital technologies

There are 15 questions below, each of which is divided into five levels: very dissatisfied, dissatisfied, average, satisfied and very
satisfied, so please judge and rate them according to the actual situation of your company.

7. Digital technology helps our company to effectively support the overall objectives of the business today[multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

8. Our company can effectively leverage relevant resources and drive digital transformation [multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

9. Our company can effectively use digital technology to optimize existing business activities [multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory
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10. Digital technology helps our company to respond flexibly to market changes today [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

11. Our company can quickly adapt and upgrade to business changes with digital technology [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

12. Our company can use digital technology to facilitate R&D activities in response to changes in the external environment

13.

14.

15.

16.

17.

18.

19.

20.

21.

[multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Our company sets business goals based on market and customer needs [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Our company has increased its existing market share in the course of digital transformation [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Our company has improved the efficiency of existing transactions in the course of digital transformation [multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Our company is able to constantly explore and explore the potential needs of the market and our customers [multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory*

Our company is committed to opening up and capturing new markets in the process of digital transformation[multiple choice] *
o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Our company creates new trading relationships by developing new products [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Higher sales growth for our company than before the digital transformation [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Higher market share growth for our company than before the digital transformation [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

Higher profit growth for our company than before the digital transformation [multiple choice] *

o Very unsatisfactory oUnsatisfactory oGeneral oSatisfactory oVery satisfactory

2. Truth table(High configuration)

(L5-digital exploitation capability; T5-digital exploration capability; S5-market-driven business model innovation; Q5-driving-
market business model innovation; Z5-Transformantion performance).

L5 T5 S5 Q5 nunw\’ber 75 raw consist. PRI consist. SYM consist
1 1 1 1 67 (23%) 0.96385 0.924102 0.946477
0 0 0 0 40 (37%) 0.783645 0.199046 0.2006
0 0 1 1 31 (47%) 0.943958 0.729231 0.734884
1 0 1 0 19 (54%) 0.945351 0.757844 0.768327
0 1 0 0 15 (59%) 0.849984 0.357633 0.358126
0 1 1 1 15 (64%) 0.969344 0.870457 0.880261
0 0 0 1 14 (69%) 0.924352 0.560449 0.562755
0 0 1 0 13 (74%) 0.94128 0.639699 0.639699
1 0 1 1 13 (78%) 0.947523 0.79476 0.814318
1 0 0 0 10 (82%) 0.876854 0.378048 0.378048
1 1 1 0 10 (85%) 0.943365 0.754808 0.766321
0 1 0 1 10 (88%) 0.941871 0.722138 0.727
1 1 0 1 10 (92%) 0.945338 0.772384 0.776874
1 0 0 1 8 (95%) 0.92332 0.584683 0.596506
1 1 0 0 7 (97%) 0.864784 0.44819 0.448191
0 1 1 0 7 (100%) 0.935567 0.642858 0.642858

*TRUTH TABLE ANALYSIS*

Model: Z5 = f(L5, T5, S5, Q5)
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Algorithm: Quine-McCluskey.
— COMPLEX SOLUTION —
frequency cutoff: 7
consistency cutoff: 0.941871
raw unique

coverage coverage consistency.

L5*S5 0.774552 0.0666587 0.916684.
T5*Q5 0.761174 0.0601161 0.921429.
S5*Q5 0.766899 0.0230763 0.923071
solution coverage: 0.893674

solution consistency: 0.875415.

— PARSIMONIOUS SOLUTION —
frequency cutoff: 7

consistency cutoff: 0.941871

raw unique

coverage coverage consistency.

L5*S5 0.774552 0.0666587 0.916684.
T5*Q5 0.761174 0.0601161 0.921429.
S$5*%Q5 0.766899 0.0230763 0.923071
solution coverage: 0.893674

solution consistency: 0.875415.

— INTERMEDIATE SOLUTION —
frequency cutoff: 7

consistency cutoff: 0.941871.
Assumptions:

raw unique

coverage coverage consistency.

L5*S5 0.774552 0.0666587 0.916684.
T5%Q5 0.761174 0.0601161 0.921429.
S5*Q5 0.766899 0.0230763 0.923071
solution coverage: 0.893674

solution consistency: 0.875415.

L5 T5 S5 Q5 nun\i,ber z5 raw consist. PRI consist. SYM consist
1 1 1 1 67 (23%) 0.96385 0.924102 0.946477
0 0 0 0 40 (37%) 0.783645 0.199046 0.2006
0 0 1 1 31 (47%) 0.943958 0.729231 0.734884
1 0 1 0 19 (54%) 0.945351 0.757844 0.768327
0 1 0 0 15 (59%) 0.849984 0.357633 0.358126
0 1 1 1 15 (64%) 0.969344 0.870457 0.880261
0 0 0 1 14 (69%) 0.924352 0.560449 0.562755
0 0 1 0 13 (74%) 0.94128 0.639699 0.639699
1 0 1 1 13 (78%) 0.947523 0.79476 0.814318
1 0 0 0 10 (82%) 0.876854 0.378048 0.378048
1 1 1 0 10 (85%) 0.943365 0.754808 0.766321
0 1 0 1 10 (88%) 0.941871 0.722138 0.727
1 1 0 1 10 (92%) 0.945338 0.772384 0.776874
1 0 0 1 8 (95%) 0.92332 0.584683 0.596506
1 1 0 0 7 (97%) 0.864784 0.44819 0.448191
0 1 1] 0 7 (100%) 0.935567 0.642858 0.642858
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3. Robustness analysis

Group 1————changing consistency level.
Group 2———changing threshold of case number.
Group 3———changing calibration.

1 2 3

la 1b 1c 2a 2b 2c 3a 3b 3c 3d
Digital exploitation capability ) [} [ ) () ()
Digital exploration capability [ [ [ ] [ ] [
Market-driven business model innovation [ [ o [ o [ [
Driving-market business model innovation [ ) [ ] [ ) [ ) [ ] [} [ )
Raw coverage 0.775 0.761 0.767 0.775 0.761 0.767 0.841 0.835 0.840 0.831
Unique coverage 0.067 0.601 0.023 0.067 0.060 0.023 0.034 0.028 0.033 0.025
Consistency 0.917 0.921 0.923 0.915 0.921 0.923 0.954 0.956 0.960 0.965
Overall solution coverage 0.894 0.894 0.927
Overall solution consistency 0.875 0.875 0.931
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