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Abstract: As smart business model innovation has become a strategic priority for retail companies
looking to improve their competitiveness, digital transformation has emerged as a strategic imper-
ative. But the research to date generally only considers the individual impacts of digital transfor-
mation capabilities, with linear analytical approaches, offering limited knowledge about the inter-
actions of capabilities in the adoption of smart business models. This study aims to fill this gap by
exploring the configurational pathway to the adoption of smart business models within retail com-
panies in China. The study is based on Dynamic Capabilities Theory and the Technology-Organi-
zation-Environment (TOE) Framework that considers the roles of digital leadership, digital tech-
nology capability, organizational agility, digital skills, and customer digital orientation. A struc-
tured questionnaire with five-point Likert-scale measures was used to collect data from 130 man-
agers from Chinese retail companies. The data were analysed using Fuzzy-set Qualitative Compar-
ative Analysis (fsQCA), which was used to draw out the necessary and sufficient conditions and
configurations for high smart business model adoption. The findings show that the necessary con-
dition for smart business model adoption is capability with digital technology. In addition, three
other types of digital transformation capabilities are found, showing that smart business models
can be adopted on multiple strategic paths within retail. The findings also validate the concepts of
equifinality and causal asymmetry which means that the configurations that contribute to success-
ful adoption of a business model are different from those that contribute to unsuccessful adoption.
It makes a contribution to the literature on digital transformation and business model innovation
by using a configurational approach to capability integration and it expands the use of fsQCA in
the research on digital transformation. The results also provide valuable recommendations for retail
managers and policy makers looking to push digital transformation faster and to create smart and
sustainable business models in an ever-competitive digital economy.

Keywords: Digital transformation; Smart business model adoption; Retail firms; Digital leadership;
Digital technology capability; Organizational agility; Digital skills

1. Introduction

Digital transformation has fundamentally changed the business landscape all over the
world by allowing organisations to leverage cutting-edge digital technologies in their oper-
ations, customer interactions, and decision-making processes. The development of artificial
intelligence (Al), big data analytics, cloud computing, Internet of Things (IoT) and digital
platforms has catapulted organisational innovation and brought about a revolution in tra-
ditional business practices across industries. Digital transformation is no longer just a tech-
nological upgrade but rather a strategic organisational capability that is helping companies
to redesign processes, develop new value propositions, and adapt to the fast-paced market
conditions (Agarwal et al., 2024; Asa et al., 2026). Bresciani et al. (2021) claim that the digital
transformation is a trigger for product, process, and business model innovation, and
Saarikko et al. (2020) state that the digitally aware companies are more likely to build the
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organizational capability, which is essential for maintaining long-term competitiveness. As
a result, organisations are now seeing digital transformation as a must-have investment, not
an optional one.

One of the most radical changes due to digitalisation has been in the retail sector. The
value chain and customer experience in retail has been revolutionized with the emergence
of omnichannel retailing, Al-powered customer services, digital payment systems, smart
logistics, and data-driven marketing. Digital transformation affects all facets of retail, in-
cluding procurement, inventory management, customer engagement and post-purchase
services, as Reinartz et al. (2019) show. Similarly, Malenkov et al. (2021) state that digitalisa-
tion has enabled retail stores in retail chains to become more efficient, flexible and competi-
tive. In an earlier study, Cao (2014) found that retailers need to redesign their business mod-
els when implementing cross-channel strategies, in parallel with the design of the cross
channel. Kurt et al., (2020), for instance, observed that digital transformation transforms the
traditional marketing business models by introducing more customer interactions, plat-
forms and personalised service delivery.

In the light of the different results of digital transformation, smart business model
adoption is becoming more and more research focus as it is a means for companies to create
value out of digital technologies, smart decision making and connected business ecosys-
tems. Smart business models combine the use of digital platforms, artificial intelligence, real-
time data analytics, and customer-centric innovation to boost organisational performance
and competitiveness. Past research has consistently shown that digital transformation can
enable business model innovation, and organisational renewal. For instance, Bresciani et al.
(2021) show that digital transformation acts as a catalyst to business model innovation, and
Rojers (2018) states that technological innovation increases the efficiency of an organisation
through business model transformation. Han et al. (2026) more recently discovered that the
adoption of Al has a significant positive effect on the digital business model innovation and
retail firm performance. Similarly, Casciani et al. (2022) emphasise that digital transfor-
mation can serve as an opportunity for sustainability oriented business model innovation,
which is where digital technologies are integrated into supply chains or organisational pro-
cesses.

Yet, there are significant variations between organisations in their capacity to make
digital investments work for business model innovation. Past studies have shown that tech-
nology capability alone is not enough to achieve successful digital transformation; the ben-
efits of digitalisation are maximized when complemented with other organizational capa-
bilities such as digital leadership, digital technology capability, organizational agility, digi-
tal skills and customer digital orientation (Ali et al., 2023; AlMulhim, 2021; Kumar et al.,
2026). But most of the studies have focused on these capabilities using regression-based
methods or structural equation modelling that estimate the independent net effects of each
of the variables (Bresciani et al., 2021; Reinartz et al., 2019; Malekpour et al., 2025). These
methods assume linear and symmetrical relationships and so fail to recognise that different
mixes of organisational capabilities can achieve the same successful result. Accordingly,
there is a lack of empirical evidence on the combination of configurations of digital trans-
formation capabilities that collectively enable smart business model adoption in retail busi-
ness, especially in the Chinese retail industry, where digital transformation is a significant
contributor to economic development and retail innovation.

The current study aims to overcome those limitations and examines the configurations
of digital transformation capabilities that result in the adoption of smart business models in
retail companies in China. More specifically, the research takes a look at the following causal
conditions that are essential for successful business model transformation: digital leader-
ship, digital technology capability, organizational agility, digital skills, and customer digital
orientation. Based on Dynamic Capabilities Theory and the Technology—Organization—En-
vironment (TOE) Framework, the study employs Fuzzy-set Qualitative Comparative Anal-
ysis (fsQCA), which has the advantage of uncovering the necessary conditions and multiple
sufficient conditions for high smart business model adoption. The study makes three
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important contributions to the literature on digital transformation, going beyond the tradi-
tional linear analyses. Firstly, it contributes to theoretical understanding, by showing how
complementary organisational capabilities interact to enable business model innovation.
Second, it presents empirical results from China's fast-changing retail industry where digital
technologies play a key role in building organisational competitiveness. Thirdly, managers
can get practical insights from the study, as it reveals alternative strategic paths for retail
companies to successfully implement smart business models in the ever-growing digital
business environment.

2. Literature Review

Digital transformation has turned into a strategic imperative for organisations to stay
competitive in significantly more technology-driven markets. Digital transformation is
not only about how fast organisations are adopting digital technologies; it's about how
organisations are adopting digital technologies to their organisational strategies, pro-
cesses and value creation activities, fundamentally changing how organisations operate
and compete. Recent research has emphasized how advancements in technologies like
artificial intelligence (AI), Internet of Things (IoT), cloud computing, big data analytics,
and automation have spurred innovation within organisations and improved business
competitiveness (Agarwal et al., 2024; Asa et al., 2026; Kumar et al., 2026). Bresciani et al.
(2021) posited that the digital transformation provides a catalyst for Productivity, Proces-
sivity, and Business Modeling innovation, which helps companies to react properly to the
customers' changing demands and market conditions. In the same way, Saarikko et al.
(2020) stressed that the organisations with digital consciousness have dynamic capabili-
ties that enable steady adaptation and long-term competitiveness. As a result, digital
transformation is no longer just an operational effort, but a strategic organisational capa-
bility that can help companies build up sustainable competitive advantages.

In the retail industry, digital transformation has revolutionized the way companies
operate and how they interact with customers. The fast-growing e-commerce and omni-
channel retailing, Al-driven customer services, and data-driven decision-making have
forced retailers to reimagine their value creation mechanisms and organisational pro-
cesses. Reinartz et al. (2019) revealed the retail value chain from procurement to inventory
to customer relationship management (CRM) and after-sales is transformed by digital
technologies. Similarly, Malenkov et al. (2021) stated that digitalisation has revolutionised
the way retail chains work, making them more efficient, coordinated, and customer-
friendly. The author Cao (2014) previously demonstrated the need for retailers moving
towards a cross-channel approach to also re-imagine their business models to include both
channels. Likewise, Caliskan et al. (2021) determined that digital transformation plays a
significant role in changing traditional marketing business models with the support of
digital customer interaction, platform integration and personalised service delivery.

There is a growing literature that indicates that in order to take up the adoption of
smart business models, digital transformation is a critical factor. Smart business models
comprise digital technologies, smart decision making, data analytics and interrelated plat-
forms, enabling innovative value proposition and enhancing organisational performance.
Bresciani et al. (2021) stated that digital transformation acts as a springboard for business
model innovation, which can help companies reimagine their customer experience, prod-
uct and process offerings. Likewise, Rojers (2018) highlighted the importance of ongoing
business model innovation in order to improve the efficiency of the organisation, and Sho-
mali and Pinkse (2016) showed how smart technologies fundamentally change business
models in the energy sector. More recently, Han et al. (2026) have found that the use of Al
is a significant driver of digital business model innovation and retail firm performance.
Similarly, Casciani et al. (2022) revealed that digital transformation fosters sustainability-
oriented business model innovation by introducing digital technologies into business sup-
ply chains and operations.
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Although the significance of the digital transformation has been acknowledged, in
the past, studies have consistently termed that digital investments alone are not enough
to bring about successful organisational transformation. Rather, organisational capabili-
ties, including digital leadership, technology capability, organisational agility, digital skill
and customer digital orientation, are crucial in the firms' ability to effectively leverage
digital technologies. Ali et al. (2023) found that technological capability, organisational
readiness and environmental support are the three main factors underpinning loT adop-
tion in the context of digital transformation. Similarly, AIMulhim (2021) showed that the
use of smart digital technology has an important positive impact on the performance of
firms because they enhance the capabilities of supply chains. Malekpour et al. (2025) also
noted a need for complementary organisational capabilities to be developed for techno-
logical innovation and digital transformation. The role of Al capability (Agarwal et al.,
2024), digital competencies (Kumar et al., 2026) and digital consumer intelligence (Uddin
et al., 2026) in ensuring maximum leverage of digital transformation is also highlighted in
recent studies.

While significant strides have been made in the understanding of digital transfor-
mation and business model innovation, there are still some key research gaps. The existing
literature has mostly focused on net impact of digital transformation on organisational
performance, innovation or change in business model through regression-based analysis,
conceptual review or structural equation modelling (Bresciani et al., 2021; Reinartz et al.,
2019; Asa et al., 2026). The interaction between multiple digital transformation capabili-
ties, leading towards successful adoption of smart business models, has been less studied.
Furthermore, studies on the adoption of Al (Han et al., 2026), IoT (Ali et al., 2023), and
digital marketing transformation (Caliskan et al., 2021), as well as on digital technology
capabilities (Tien Dung et al., 2026), have been conducted, but there is a lack of research
that examines the alternative configurations of digital leadership, technological capability,
organisational agility, digital skills, and customer digital orientation as factors that enable
retail firms to adopt smart business models. This restriction ignores the aspects of causal
complexity and equifinality in which different mixes of organisational capabilities can
lead to the same result. The current study fills this void by employing Fuzzy-set Qualita-
tive Comparative Analysis (fsQCA) and thus identifies multiple pathways that result in
high smart business model adoption in retail firms.

Figure 1 shows the conceptual framework of the work, which depicts the combina-
tion of multiple digital transformation capabilities and their contribution to smart busi-
ness model adoption from a configurational perspective in the context of retail companies.
The framework is based on Dynamic Capabilities Theory and the Technology—Organiza-
tion—-Environment (TOE) Framework, and suggests that digital leadership, digital tech-
nology capability, organizational agility, digital skills, and customer digital orientation
are all critical organisational capabilities for retailers to transform their business model
successfully to accommodate the swift pace of change in technology. The framework does
not presume that the implementation of each capability allows for the high adoption of
smart business models, but instead acknowledges that various combinations of these con-
ditions can result in high adoption of smart business models. Following the principles of
causal complexity and equifinality, this view indicates that there are multiple alternative
ways to enact digital business model transformation successfully, based on the different
organisational resources and strategic capabilities retail companies possess. For that rea-
son, the study utilizes Fuzzy-set Qualitative Comparative Analysis (fsQCA) to determine
the necessary conditions and sufficient configurations that enable the adoption of smart
business models, thus extending beyond a linear approach and contributing a more holis-
tic perspective on digital transformation.
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Figure 1. Conceptual model

3. Methodology
3.1 Research Design, Data Collection, and Sample

A quantitative cross-sectional survey design was used in this study to explore the
configuration of digital transformation capabilities that helps retail companies to adopt
smart business model. The speed of digital commerce, artificial intelligence, big data anal-
ysis, and smart retail as well as technologies in China makes it a perfect setting to explore
how companies use digital transformation to reimagine their business models. The seg-
ment of the population targeted included retail companies with a Digital Transformation
initiative in place or under way. The respondents were chosen from senior and middle
management professionals such as chief executives, digital transformation managers, in-
formation technology managers, operations managers, marketing managers and store
managers who have a complete understanding of the organisations' digital strategies and
business model development.

Data was gathered from a structured questionnaire through online survey platforms
and professional business networks. A purposive sampling technique was used to include
those firms that have experience of digital technologies and business model innovation.
The questionnaire was face- and content-validated by academic experts and retail practi-
tioners prior to the main survey. Participants were informed that participation was vol-
untary and all answers anonymous and confidential. A total of 130 completed question-
naires with fewer than 20% missing data were used for analysis. This sample size is ade-
quate for Fuzzy-set Qualitative Comparative Analysis (fsQCA), which configural ap-
proaches focus on the identification of causal configurations instead of the estimation of
population parameters and can produce solid results in a rather small to medium-sized
sample.

3.2 Measurement of Variables

The measurement instrument was designed by adopting existing and proven scales
from previous research on digital transformation, digital innovation, and business model
transformation. All constructs were measured on a 5-point Likert scale (1 = strongly disa-
gree, 5 = strongly agree). There were minor wording changes to make the measurement
items more relevant in the context of China's retail industry without altering the concep-
tual meaning of the original items.
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Items adapted from Saarikko et al. (2020), Asa et al. (2026), and Kumar et al. (2026)
were used to measure digital leadership, which includes leadership commitment to digital
transformation, strategic digital vision, support for innovation, and technology-driven de-
cision-making. Digital technology capability has been measured through items modified
from Ali et al. (2023), Agarwal et al. (2024), and AlMulhim (2021), which included firms'
ability to adopt and use digital technologies like Al, Cloud Computing, Big Data Analyt-
ics, and IoT. Organizational agility was measured through items adapted from Saarikko
et al. (2020); Bresciani et al. (2021); and Malekpour et al. (2025) that measured organisa-
tional responsiveness, flexibility, adaptability, and quick decision-making in dynamic
business environment. Digital skills was assessed through the items adapted from Kumar
et al. (2026) and Asa et al. (2026) which measured the digital competencies, technological
expertise, digital learning capability, and innovation readiness of the employees. Cus-
tomer digital orientation was assessed by items adapted from Caliskan et al. (2021),
Reinartz et al. (2019), and Uddin et al. (2026) and included items related to firms' customer
analytics capabilities, digital platforms, omnichannel services, and personalised digital
customer engagement. Finally, smart business model adoption (outcome condition) was
measured by items adapted from Bresciani et al. (2021), Han et al. (2026), Tien Dung et al.
(2026), and Cao (2014), indicating the level of integration of digital technologies in value
creation, business operations, customer interactions, and revenue generation.

3.3 Analytical Approach

Fuzzy-set Qualitative Comparative Analysis (fsQCA 4.1) was used to determine the
set of digital transformation capabilities that are linked to high adoption of smart business
models for the Chinese retail firms. The fsQCA method differs from the traditional regres-
sion analysis because it allows the identification of different sets of interacting conditions
that can produce an organisational outcome rather than individual net effects. This is es-
pecially relevant to the study of digital transformation, which can involve various mix-
tures of organisational capabilities resulting in the same successful effect. Furthermore,
the principles of equifinality, conjunctural causation, and causal asymmetry are explicitly
embraced by fsQCA and are well suited to address complex organisational phenomena.

The analysis was conducted following the normal fsQCA process. Cronbach's alpha,
Composite Reliability (CR), and Average Variance Extracted (AVE) were used to examine
the reliability and convergent validity of the measurement scales. Then, the original Lik-
ert-scale answers were recoded as fuzzy-set membership scores, based on the direct cali-
bration method proposed by Ragin (2008). As is customary, the thresholds for full non-
membership, full membership and the crossover point were set at the 5th percentile, 50th
percentile and 95th percentile, respectively. A necessity analysis followed the calibration
in order to identify conditions that are indispensable for attaining high adoption of smart
business models. Then, the truth table was built and frequency and consistency thresholds
were used for the analysis, after which the sufficiency analysis was executed to find out
alternative causal configurations. Finally, the solutions were analyzed using consistency,
raw coverage, unique coverage, and overall solution coverage, and multiple combinations
of digital transformation capabilities that will help Chinese retail companies successfully
adopt smart business models were revealed.

4. Results and Discussions
4.1 Demographic Profile of the Respondents

The table below (Table 1) shows the demographic characteristics of the 130 respond-
ents that took part in this study. There were 76 males and 54 females in the sample, which
is a fairly even division of males and females. Most respondents were in the age group 31-
40 years (36.2%) and 41-50 years (29.2%), indicating that the majority were experienced
professionals with decision making in the organisation. In terms of education, the re-
spondents were quite well educated with 46.9% holding a bachelor's degree and 30.0% a
master's degree. Organisational role-wise, the highest representation was seen among
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IT/Digital Managers (23.8%) followed by Store Managers (22.3%) implying the respond-
ents had some relevant knowledge of digital transformation initiatives in their organisa-
tions. The majority of firms participating were medium sized enterprises (44.6%) followed
by large firms (29.2%) and small firms (26.2%). The respondents come from a variety of
industries such as grocery & supermarket, fashion & apparel, electronics, department
store and ecommerce, which represents the all-round situation of China's retail industry.
The demographic profile overall shows that the sample is suitable for analysing the con-
figurations of digital transformation capabilities related to smart business model adop-
tion.

Table 1. Demographic Profile of the Respondents (n = 130)

Characteristics Category Frequency Percentage (%)
Gender Male 76 58.5
Female 54 41.5
Age (Years) Below 30 28 21.5
3140 47 36.2
41-50 38 29.2
Above 50 17 13.1
Education Diploma 21 16.2
Bachelor's Degree 61 46.9
Master's Degree 39 30.0
Doctorate 9 6.9
Position Store Manager 29 22.3
Operations Manager 26 20.0
Marketing Manager 24 18.5
IT/Digital Manager 31 23.8
Senior Executive/CEO 20 154
Firm Size Small (<50 Employees) 34 26.2
Medium (50-249 Employees) 58 44.6
Large (2250 Employees) 38 29.2
Retail Segment Grocery/Supermarket 32 24.6
Fashion & Apparel 28 21.5
Electronics 25 19.2
Department Store 19 14.6
E-commerce/Omnichannel 26 20.1

4.2 Descriptive Statistics, Reliability, and Convergent Validity Assessment

Descriptive statistics, reliability and convergent validity of the measurement con-
structs are reported in Table 2. The mean values were between 3.79 and 3.95, which reveal
that there was a general perception of favourable responses on digital transformation ca-
pabilities and smart business model adoption. The standard deviation ranged from 0.67
to 0.73 indicating acceptable variability of the responses. The result of the reliability test
showed that each of the constructs had Cronbach's alpha values that ranged from a mini-
mum of 0.895 to a maximum of 0.918 which had a critical value of 0.70. Similarly, the
Composite Reliability (CR) values were in the range of 0.923 to 0.938 demonstrating good
construct reliability. In addition, the Average Variance Extracted (AVE) values of the var-
iables varied from 0.707 to 0.741, which is above the minimum standard of 0.50, suggest-
ing that the variables had satisfactory convergent validity. The constructs with the highest
reliability was Smart Business Model Adoption with a = 0.918; CR =0.938 and the highest
convergent validity was Digital Technology Capability with AVE = 0.741. Together, the
results show that the psychometric properties of all the measurement scales are adequate
and their use for the subsequent configurational analysis (fsQCA) is appropriate.
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Table 2. Descriptive Statistics, Reliability, and Convergent Validity Assessment

Construct Items Mean SD Cronbach'sa CR AVE

Digital Leadership (DL) 5 3.86 0.69 0.901 0.927 0.719

Digital Technology Capability (DTC) 5 392 071 0.912 0.934 0.741
Organizational Agility (OA) 5 379 0.73 0.895 0.923 0.707
Digital Skills (DS) 5 383 0.67 0.907 0931 0.731

Customer Digital Orientation (CDO) 5 3.88 0.72 0.899 0.926 0.714
Smart Business Model Adoption (SBMA) 6 395 0.68 0.918 0.938 0.717

Note: a = Cronbach's Alpha; CR = Composite Reliability; AVE = Average Variance Extracted.

4.3 Correlation Matrix and Discriminant Validity Assessment

As shown in Table 3, the study constructs are correlated and the discriminant validity
of the constructs is assessed. Correlations between constructs ranged from 0.486 to 0.704
and were all positive but not substantial enough to suggest that multicollinearity was an
issue. The highest correlation was found between Digital Technology Capability and
Smart Business Model Adoption (r =0.704) and between Digital Skills and Smart Business
Model Adoption (r = 0.685), thus emphasizing the link between technological capability
and workforce competency with business model adoption. Also, the diagonal elements of
the matrix (AVE) exceeded the inter-construct correlations, with each construct's square
root of the Average Variance Extracted (AVE) greater than the Average Variance Ex-
tracted of the other constructs. That is, the finding meets the Fornell-Larcker criterion for
discriminant validity, meaning that each construct measures a different phenomenon.
Thus, the measurement model exhibits good discriminant validity which means that the
constructs are empirically distinct and suitable for configurational analysis.
Table 3. Correlation Matrix and Discriminant Validity Assessment

Construct DL DTC OA DS CDO SBMA
Digital Leadership (DL) 0.848
Digital Technology Capability (DTC) 0.564 0.861
Organizational Agility (OA) 0.498 0.612 0.841
Digital Skills (DS) 0.547 0.639 0.571 0.855

Customer Digital Orientation (CDO) 0486 0.594 0.523 0.558 0.845
Smart Business Model Adoption (SBMA) 0.643 0.704 0.661 0.685 0.621  0.847

4.4 Calibration of Fuzzy Sets

The fuzzy-set membership scores for the original Likert-scale responses are provided
in Table 4. Three qualitative anchors were designated for each construct based on the di-
rect calibration procedure suggested by Ragin (2008): full non-membership (5th percen-
tile), crossover point (50th percentile), and full membership (95th percentile). The values
of the crossovers were between 3.70 and 4.00, indicating the maximum possible ambigu-
ity, which is when the cases were neither entirely in nor entirely out of the respective sets.
The full membership thresholds ranged from 4.80 to 5.00, meaning that only the respond-
ents with very high scores for their capabilities in digital transformation and very high
scores for adoption of a smart business model received strong membership scores. In a
similar way, the complete non-membership thresholds varied from 2.10 to 2.40, indicating
low levels of the conditions being measured. This calibration process converted the raw
survey data into fuzzy-set scores, which maintained the relative degree of membership in
each condition, and thus provides a solid foundation for the next step in the analysis: ne-
cessity and sufficiency analyses using fsQCA.

Table 4. Calibration Anchors for Fuzzy-Set Membership Scores

Condition

Full Non-Member-  Crossover Point (50th Per- Full Membership (95th Per-
ship (5th Percentile) centile) centile)

Digital Leadership (DL) 2.20 3.80 4.80
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Digital Technology Capability (DTC) 2.40 3.90 4.90

Organizational Agility (OA) 2.10 3.70 4.80

Digital Skills (DS) 2.30 3.80 4.90

Customer Digital Orientation (CDO) 2.20 3.90 4.90

Smart Business Model Adoption (SBMA) 2.40 4.00 5.00
4.5 Necessity Analysis

Table 5 shows the findings on necessity analysis to achieve high smart business
model adoption. In line with well-established fsQCA conventions, a condition is deemed
necessary when its consistency value is 0.90 or higher. The results show that only one
condition is met, which is Digital Technology Capability (DTC), with a consistency value
of 0.912 and a coverage value of 0.826, indicating that having a good technological capa-
bility is a must-have for retail businesses looking at implementing smart business models.
Digital Leadership, Organizational Agility, Digital Skills and Customer Digital Orienta-
tion showed relatively high consistency values but below the recommended level mean-
ing that they are important but not individually necessary conditions. Additionally, when
each condition was negated, consistency scores were significantly lower, indicating that
none of the negated conditions are necessary for the desired condition. Overall, the results
indicate that a range of organisational capabilities are needed to successfully implement
smart business models, but only the digital technology capability has proven to be essen-
tial.

Table 5. Results of Necessity Analysis for High Smart Business Model Adoption

Condition Consistency Coverage Necessary Condition
Digital Leadership (DL) 0.873 0.764 No
~Digital Leadership (~DL) 0.346 0.291 No
Digital Technology Capability (DTC) 0.912 0.826 Yes
~Digital Technology Capability (~DTC) 0.318 0.276 No
Organizational Agility (OA) 0.884 0.781 No
~Organizational Agility (~OA) 0.372 0.315 No
Digital Skills (DS) 0.895 0.792 No
~Digital Skills (~DS) 0.336 0.289 No
Customer Digital Orientation (CDO) 0.889 0.803 No
~Customer Digital Orientation (~CDO) 0.361 0.304 No

Note: A consistency value > 0.90 indicates a necessary condition (Ragin, 2008).

4.6 Truth Table Construction

Table 6 shows the truth table that was adopted to identify the combinations of digital
transformation capabilities that were observed in the literature and in the empirical find-
ings related to smart business model adoption. To ensure that meaningful configurations
remain for further analysis, a frequency threshold of three cases, a consistency threshold
of 0.80, and a PRI consistency threshold of 0.75 were used following the recommended
fsQCA procedures. As seen in the table, there are a number of combinations of the five
causal conditions that have consistency ratings above the recommended threshold, which
means that they are related to a high smart business model adoption. For instance, the
configuration with all of five conditions had the highest consistency value of 0.965, and
other configurations with a lack of one condition had high consistency as well. In contrast,
those settings that lacked a number of digital transformation capabilities tended to exhibit
lower consistency values and were correlated with low digital business model adoption.
These results offer preliminary evidence that there are different combinations of organi-
sational capabilities that can yield similar organisational outcomes, and thus support the
assumptions of the configurational approach underlying the fsQCA methodology.
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Table 6. Truth Table Construction

Configuration DL DTC OA DS CDO Cases Consistency Outcome

1

R I O U = L DN

. . ° ° ° 22 0.965 High SBMA
. . . ° o 17 0.944 High SBMA
° . o ° ° 14 0.931 High SBMA
o ° ° ° ° 11 0.918 High SBMA
° ° . o ° 10 0.906 High SBMA
o o . ° ° 8 0.811 Low SBMA
(] o o ° o 7 0.764 Low SBMA
o o o o o 6 0.702 Low SBMA

Notes: e = Presence of condition, o = Absence of condition, Frequency threshold = 3, Consistency
threshold = 0.80, PRI consistency = 0.75

4.7 Sufficiency Analysis for High Smart Business Model Adoption

Table 7 presents outcomes of the sufficiency analysis, which includes three alterna-
tive configurations which lead to high smart business model adoption. Consistency values
were above 0.93 for all three solutions, well above the recommended minimum threshold
of 0.80 — this means the solutions each consistently explain the outcome of the phenome-
non. The solution with the highest raw coverage (0.481) and consistency (0.952) is solution
1, which is composed of Digital Leadership, Digital Technology Capability, Organiza-
tional Agility and Digital Skills, indicating that this combination is the one that explains
the higher percentage of successful cases. Solution 2 shows that Digital Leadership, Digital
Technology Capability, Digital Skills and Customer Digital Orientation are all equally im-
portant while Solution 3 indicates that Digital Technology Capability, Organizational
Agility, Digital Skills, and Customer Digital Orientation are also enough to adopt a smart
business model. The solution coverage of the overall solution was 0.742, and the solution
consistency was 0.938, which means that the proposed configurations can explain about
74.2% of the observed cases with high confidence in the smart business model adoption
and at the same time have very high reliability. This clearly illustrates the concept of
equifinality: retail companies can transform their business models successfully in different
combinations of digital transformation capabilities, and there is no one right way of doing
it.

Table 7. Configurations (Sufficiency Analysis) Leading to High Smart Business Model Adoption

Conditions Solution1 Solution2 Solution 3
Digital Leadership (DL) ° °
Digital Technology Capability (DTC) ° ° °
Organizational Agility (OA) ° °
Digital Skills (DS) ° ° °
Customer Digital Orientation (CDO) ° °
Raw Coverage 0.481 0.437 0.396
Unique Coverage 0.108 0.084 0.067
Consistency 0.952 0.941 0.934
Overall Solution Value
Solution Coverage 0.742
Solution Consistency 0.938

Note: @ = Core condition, Blank = Condition does not contribute to the configuration, Three alterna-
tive pathways (equifinality) explain high Smart Business Model Adoption.

4.8 Configurations Leading to the Absence of Smart Business Model Adoption

Table 8 indicates the configurational pathways where smart business model adoption
is not present (low level). Three different configurations were found which had
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consistency values in the range of 0.891 to 0.918, which means that the explanations were
reliable in terms of non-occurrence of the outcome. The first configuration indicates that
the combination of Digital Leadership, Digital Technology Capability, Organizational
Agility and Customer Digital Orientation is significantly related to low adoption of smart
business model. The second configuration indicates that companies that do not have Dig-
ital Technology Capability, Digital Skills, and Customer Digital Orientation also have lim-
ited chances of successful business model transformation. In the same way, the third con-
figuration emphasizes the fact that another way of not achieving a good business model
transformation is the lack of Digital Leadership, Organizational Agility, and Digital Skills.
Overall solution obtained had a solution coverage of 0.628 and a solution consistency of
0.907, indicating good explanatory power and reliability. Importantly, these findings sup-
port the concept of causal asymmetry, meaning that the conditions that affect the non-
adoption of smart business model are not the opposite to those affecting the adoption of
smart business model. However, unsuccessful digital transformation manifests itself in
various mixes of lacking organisational capabilities, revealing the complexity of digital
business model innovation in the retail sector.

Table 8. Configurations Leading to the Absence (Low Level) of Smart Business Model Adoption

Conditions Configuration1 Configuration2 Configuration 3
Digital Leadership ® ®
Digital Technology Capability ® ®
Organizational Agility ® ®
Digital Skills ® ®
Customer Digital Orientation ® ®
Raw Coverage 0.362 0.317 0.281
Unique Coverage 0.094 0.081 0.062
Consistency 0.918 0.903 0.891
Overall Solution Value
Solution Coverage 0.628
Solution Consistency 0.907

Notes: ® = Absence (negation) of the condition.

4.9 Discussion

The main goal of this research was to understand the capability configurations that
allow for smart business model adoption in retail companies based on a configurational
approach. In contrast to previous research that primarily aimed at investigating the effects
of digital transformation, this study used Fuzzy-set Qualitative Comparative Analysis
(fsQCA) to identify multiple causal pathways to successful smart business model adop-
tion, departing from the symmetric approach that has focused on investigating the inde-
pendent effects of digital transformation. The results confirm equifinality, causal complex-
ity and causal asymmetry, showing that no one capability in an organisation can explain
business model transformation. Rather, the smart business model adoption is a result of
varying blendings of digital leadership, digital technology capability, organizational agil-
ity, digital skills, and customer digital orientation. These results substantiate the Dynamic
Capabilities Theory, which suggests that the firms are gaining competitive advantage by
combining and reconfiguring complementary organisational resources, responding to a
dynamic technological environment.

The necessity analysis showed that Digital Technology Capability is a necessary con-
dition for a high smart business model adoption. This discovery indicates that technology
infrastructure, as well as using digital technologies effectively, are the basic conditions of
smart business models at retail firms. This finding aligns with Ali et al. (2023), who found
that technological capability is one of the key factors that influences the uptake of IoT in
digital transformation. In the same vein, AIMulhim (2021) found that the use of smart
digital technologies has a significant positive impact on the performance of organisations
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as it increases the operational capabilities and integration of supply chains. Agarwal et al.
(2024) have recently provided evidence that artificial intelligence along with other smart
technologies have become an irreplaceable force for transforming businesses in the post-
pandemic business landscape. Similarly, Han et al. (2026) discovered that the adoption of
Al has a direct positive effect on digital business model innovation and on the perfor-
mance of retail businesses. All these studies and the results of the present study seem to
indicate that whatever the organisational characteristics, the enterprise must be equipped
with strong digital technology capabilities in order to be able to redesign and implement
smart business models.

The sufficiency analysis revealed three different high smart business model adoption
configurations, which confirmed that organisations can successfully transform digitally
thanks to the combination of various member organisational capabilities. The first config-
uration, which included Digital Leadership, Digital Technology Capability, Organiza-
tional Agility and Digital Skills, accounted for the greatest number of successful cases.
This finding indicates that there are complementary roles in visionary leadership, techno-
logical infrastructure, organisational adaptability and employee competencies with re-
gard to business model innovation. This is in line with Saarikko et al. (2020), according to
which it is necessary for the digitally conscious organisations to have leadership commit-
ment and organisational skills to successfully transform. Likewise, Asa et al. (2026) high-
lighted the essential role of leadership support, employee digital skills, and strategic ad-
aptation as drivers of digital transformation in SMEs. In addition, Kumar et al. (2026)
found that future readiness of businesses is contingent upon the fusion of digital leader-
ship, workforce capabilities, and organizational readiness. All the above indicate that dig-
ital transformation is a multi-dimensional organisational process that needs to be worked
on with regards to technology, leadership and human capital at the same time.

The second and third configurations show that Customer Digital Orientation and Or-
ganizational Agility can serve as substitutes to each other in different combinations of
capabilities, so these can serve as additional proof of equifinality. The point is, retail com-
panies can take varying routes with different strategies to get to the same place depending
on their strengths and resources. This finding corroborates the idea put forward by Bre-
sciani et al. (2021) that digital transformation acts as a catalyst for business model innova-
tion by combining complementary organisational capabilities and not as an individual
technological investment. Similarly, Caliskan et al. (2021) discovered that digital transfor-
mation affects the traditional marketing business models and enforces digital interactions
with customers and platform-based services. This is also in line with Reinartz et al. (2019)
who showed that digital technologies shape the retail value chain in terms of customer
engagement, value creation and operational integration. Furthermore, Uddin et al. (2026)
emphasized the increasing need for Al-powered customer insights to enhance marketing
effectiveness and organizational decision-making. These studies, in their own right, con-
firm the finding that customer orientation and organisational responsiveness are comple-
mentary capabilities that build up the capability of firms for implementing smart business
models.

The configurational results also provide empirical support for previous research link-
ing digital transformation with business model innovation. Cao (2014) showed that the
retailers that are adopting cross-channel business should rethink their business models to
ensure that it will be effective for their business. Likewise, Casciani et al. (2022) pointed
out that digital transformation can facilitate business model innovation in a sustainability
context by combining digital technologies in supply chains and organisational processes.
Rojers (2018) also highlighted that digital transformation is a way to increase the efficiency
of organisations in continuous business model innovation, whereas Malenkov et al. (2021)
found that retail digitalisation positively affects the operational performance and strategic
competitiveness of retail. More recently, Tien Dung et al. (2026) discovered that digital
technology capabilities encourage the innovation of digitally enabled eco-business model
in retail SMEs. The current study adds to this body of literature by showing that the
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adoption of a smart business model is not a question of technological capabilities of indi-
vidual companies, but rather the result of different mixes of organisational resources and
digital transformation capabilities.

Lastly, the analysis of configuration situations that do not result in the adoption of
smart business models shows the significance of causal asymmetry. The results show that
unsuccessful business model transformation is not just the lack of the successful one, but
actually involves varying mixes of missing organisational capabilities. Especially, compa-
nies with a low level of digital technology competence in conjunction with a low level of
digital leadership, organisational agility, digital skills and customer digital orientation are
significantly less likely to use smart business models successfully. This observation con-
firms the configurational logic of fSQCA and adds to the existing research on digital trans-
formation, which has been based mainly on linear analytical methods. The present study
contributes to the literature on digital transformation and business model innovation by
showing that retail businesses can reach the same strategic goal by following different
paths, and that unsuccessful transformation in retail can be tied to different causal paths.
Therefore, managers are advised to not focus on one single digital project but to build up
integrated digital capabilities that increase organisational readiness for embracing smart
business model adoption.

5. Conclusions

A configurational approach was used to analyze the configurations of digital trans-
formation capabilities that are associated with smart business model adoption in retail
companies in China by applying the Fuzzy-set Qualitative Comparative Analysis
(fsQCA). The study was based on Dynamic Capabilities Theory and the Technology—Or-
ganization-Environment (TOE) Framework, and examines the interaction between digital
leadership, digital technology capability, organizational agility, digital skills, and cus-
tomer digital orientation to collectively contribute to the adoption of smart business mod-
els. The results indicate that a high level of smart business model adoption requires digital
technology capability as a necessary but insufficient condition, whereas there are several
alternative configurations of organisational capabilities that are sufficient to result in high
smart business model adoption. These findings show that there is no one single organisa-
tional capability that is predictive of digital transformation success; rather, that a diverse
array of complementary digital resources and strategic capabilities contribute to digital
transformation success in various combinations. Moreover, the analysis shows that equifi-
nality and causal asymmetry are supported, as firms can be successful in the same way
via different routes but the routes that take them to unsuccessful business model adoption
are quite different.

The study contributes theoretically to the literature of digital transformation and
business model innovation in a number of important ways. Firstly, this is an extension of
Dynamic Capabilities Theory as it shows that the use of smart business models requires
the integration and reconfiguration of several digital capabilities, not only individual or-
ganisational resources. Second, the study contributes to the Technology—-Organization—
Environment (TOE) Framework by offering configurational evidence of the interaction
between technological, organisational and customer-oriented capabilities to enable digital
business transformation. Third, while most previous studies have estimated net effects
using regression-based methods or structural equation modelling, fSQCA is used in this
study to incorporate the causal complexity, conjunctural causation, and equifinality. The
results therefore provide a more nuanced understanding of digital transformation and its
findings are that multiple capability configurations equally effective can result in smart
business model adoption. Last but not least, the study offers empirical evidence based on
China's retail industry, further extending the geographic range of the study on digital
transformation in one of the most advanced digital economies.

The results also have a number of implications for managers and policy makers. This
is because digital technologies such as artificial intelligence, cloud computing, big data
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analysis, Internet of Things and digital platforms are the base infrastructure of smart busi-
ness model transformation and should be a top priority for retail companies to invest in.
Meanwhile, managers should also be aware technology isn't the only answer. To achieve
successful transformation, it is needed to develop digital leadership, organisational agil-
ity, digital skills and customer digital orientation simultaneously to build complementary
organisational capabilities. Therefore, leadership development programmes, employee
digital training, agile organisational structures and customer-centric digital strategies
should be part of a company's digital transformation map. Policymakers can also help
drive smart retail transformation through the promotion of digital infrastructure, digital
capability building, innovation partnerships and incentives for quickened adoption of ad-
vanced digital technology, especially for small and medium retail businesses.

The study has some limitations which suggest opportunities for further research. The
research design was cross-sectional, which meant that the study could not be used to ex-
plore changes over time in digital transformation capabilities. Longitudinal designs could
be used in future studies to explore the dynamic development of smart business models.
Second, the study was conducted with 130 Chinese retail companies, so the results cannot
be generalized to other industrial sectors or other countries. The proposed framework
benefits from comparative studies in different national contexts or within different indus-
tries for the external validity. Third, the study targeted five major digital transformation
capabilities, and future studies could consider including other conditions like organiza-
tional culture, innovation capability, cybersecurity readiness, environmental uncertainty,
digital ecosystem collaboration, and/or government support to discover more comprehen-
sive configurational pathways. Lastly, future research could combine Necessary Condi-
tion Analysis (NCA) or other qualitative methods with fsQCA to gain a more in-depth
understanding of the processes that enable digital transformation capabilities to lead to
the adoption of smart business models. This type of study would contribute to a better
understanding in theory and practice of the digital transformation in the fast-changing
retail sector.
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