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Annotation. Digital innovation is crucial for platform enterprises to gain a competitive advantage in
their digital transformation. In order to identify the necessary factors and differentiated paths for
platform enterprises to achieve high-level digital innovation, this study employs organisational learning
theory and digital capability theory, utilises Necessary Condition Analysis (NCA) and Fuzzy-Set
Qualitative Comparative Analysis (FsSQCA) to examine the impact of platform type, digital capability,
ambidextrous learning approaches, and their matching mechanisms on digital innovation among 139
enterprises. The NCA results showed that neither a single learning style nor digital capability alone
constituted a necessary condition for achieving high-level digital innovation. The FsQCA results
identified five paths to achieving high-level digital innovation. Specifically, for producer-led platforms,
their digital infrastructure and platform capability are generally strong. If executives also have strong
digital leadership capabilities, they can collaborate with low-level exploratory learning. If the digital
leadership capabilities of executives are weak, it can be combined with low-level exploratory learning
and high-level exploitative learning. For buyer-led platforms, the digital platform capability of
enterprises and the digital leadership capabilities of executives are generally strong, but the digital
infrastructure is weak and needs to be combined with high-level exploratory learning and high-level
exploitative learning. For bidirectional platforms, high-level digital innovation requires high level of
executive digital leadership capabilities and the adoption of both high-level exploratory learning and
high-level exploitative learning. When different types of platform enterprises pursue high-level digital
innovation, they must base themselves on their digital capabilities and choose appropriate
ambidextrous learning methods.
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Introduction

Platform enterprises actively use digital infrastructure, recombine digital resources, and perform digital
innovation to produce new products and services, processes, and business models (Weihong et al.,
2019). Although the value of enterprise digital innovation is self-evident, the results of digital innovation
are quite different. For instance, Jingdong uses Al logistics and |oT to realise intelligent logistics but
LeTV’s blind digital transformation eventually led to their collapse, ignoring their own characteristics and
instinctively following the trend. Such differentiated outcomes have triggered the researchers to explore
the factors affecting the digital innovation. Different types of platform enterprises have different paths to
undertake digital innovation. The needs of users, service providers, and other stakeholders are a valuable
source for purchaser-led platforms such as Taobao to perform digital innovation while producer-led
platforms such as Apple leverage innovation’s digital capability. The differentiated digital capability
foundation of platform enterprises puts forward different requirements on the path of digital innovation.
Therefore, actively exploring the impact of differentiated digital capability of different platform types on
digital innovation is a necessary measure to improve the success rate of enterprise digital transformation.
Presently, platform enterprises must learn to optimally use digital technology. However, the key
knowledge for platform enterprises’ innovation has changed from traditional data to digital big data
(Dawei, 2023). Digital capabilities broaden learning channels and improve learning efficiency, affecting
the digital innovation development. Thus, organisational learning and the synergy between organisational
learning and digital capability are notable factors affecting the digital innovation.

In order to neutralise competitive pressure, platform enterprises utilise digital technologies to leverage
business strategies (Li et al., 2017). Such enterprises use digital technologies to edit, homogenise, and
disseminate data on an unprecedented level (Yoo et al., 2010). For example, new software, devices, and
network standards assist novel features to emerge, thereby, transforming the manner enterprises
develop a competitive edge (Parker et al., 2016). According to Cenamor et al. (2017), platform enterprises
play a pivotal role in value preposition by leveraging information management. In particular, Al, machine
learning, and big data have become top priorities for numerous enterprises that compete in the digital
ecosystems (Subramaniam et al., 2018). Thus, digital innovation constitutes an emerging domain by
challenging the fundamentals of enterprise performance (Cenamor et al., 2019). Innovation strategy
constitutes the process of planning the execution of innovative activities.

Exploration and exploitation present two opposing innovation modes based on diverges in the innovation
magnitude (Zhang et al., 2022). On the one hand, exploitative learning is market-oriented and adapts
innovation activities based on the current knowledge and learning to respond to user needs (Wang et al.,
2015). However, explorative learning is technology-focused and breaks down old technological hurdles
to achieve a competitive edge by experimenting with novel fields and knowledge (Morgan and Berthon,
2008). These two innovation modes complement each other despite the existence of logical differences
between them. From an ambidextrous viewpoint, innovation strategy can be categorised into combined
dimension and balanced dimension of ambidextrous innovation strategies (Cao et al., 2017). The former
focuses on the synergy’s theory which elucidates how strengthening the complementarity between the
two broadens the width and depth of digital innovation, in a manner that realises the high-level digital
innovation while the latter seeks to lower the risk associated with imbalance of resource allocation and
innovation by narrowing the gap between the two and achieving innovation by avoiding drawbacks (Cao
et al., 2009).

As a dynamic capability, digital ambidextrous capabilities are also strongly associated with business
model innovation. It is imperative to elucidate the effect of platform enterprises on enterprise digital
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innovation from the standpoint of explorative and exploitative learnings (Jing et al., 2023). The insights on
the relationship between the digital ambidextrous capabilities and transformation process are scarce,
especially related to the enterprise digital innovation. Previous studies have extensively scrutinised the
advantages of embracing digital innovation (Parida and Ortgyist, 2015). Explicitly, digital innovation may
optimise operational efficiency by upgrading market orientation and task management through advanced
market information (Melville et al., 2004). The comprehension of the influence of platform enterprises on
digital innovation is still limited, with a substantial number of enterprises failing to integrate such
platforms. Consequently, examining the role of enterprise platforms in the digital innovation is of vital
relevance to the digital economy development (Zott et al., 2011).

The extant literature ignores the impact of platform type on digital innovation and pays less emphasis on
the impact of ambidextrous learning, digital capability, and the synergetic effect of ambidextrous learning
and digital capability on digital innovation. In terms of the influencing factors of digital innovation,
researchers emphasise market uncertainty, entrepreneurship (Natsuki, Xinger, 2023), and digital
orientation (Ling and Houyong, 2023), neglecting ambidextrous learning and digital capability. Previous
studies also ignore the deep impact of the platform type on digital innovation. Different types of
platforms have different resource base and path required for enterprise value creation, resulting in
platform heterogeneity of their ambidextrous learning and digital capability. Moreover, studies also
analyse the driving factors of enterprise digital innovation from a single viewpoint, lacking to explore the
linkage effect of ambidextrous learning and digital capability (Yuan et al., 2021). Thus, there is a need to
explore the linkage effect of ambidextrous learning and digital capability.

The significance of this study lies in the following marginal contributions. By exploring the effect of digital
capability of platform enterprises on digital innovation, this study not only expands the research scope of
digital capability theory, but also extends the logical chain of digital capability theory. Additionally, based
on the configuration effect between organisational learning and digital capability, this paper reveals the
mechanism black box affecting enterprise digital innovation, which establishes the foundation for
improving the path mechanism of platform enterprises to support digital innovation. Furthermore, this
study reinterprets the organisational learning theory in digital context, reflecting that enterprise’s
ambidextrous learning utility must be subject to its digital capability. This offers a novel idea for
development of ambidextrous learning theory under enterprise digital economy.

Based on the digital competence and organisational learning theories, this study aims to examine the
impact of platform enterprises’ digital capability on digital innovation. Accordingly, this paper studies the
digital competence (digital infrastructure, executive digital leadership, and digital platform capability),
ambidextrous learning (exploitative learning and exploratory learning) types of platform enterprises
(producer-driven, purchaser-driven, and bidirectional driven), and the effect of their relationship on
digital innovation. Thus, the NCA and FsQCA are combined to identify the necessary conditions and
configuration paths that reveal the focus of digital innovation of different types of platform enterprises
and the path to realise high-level digital innovation.

1. Literature Review and Theoretical Framework

1.1 Enterprise Platform Types and Digital Innovation

Due to their distinct business models and value creation paths, different types of digital platforms have
been observed to follow different paths of digital innovation. The digital platforms can be classified into
purchaser-driven, producer-driven and bidirectional-driven platforms. Producer-driven platforms (e.g.
Apple and Google) emphasise technology and product innovation (Jiang et al., 2023). Purchaser-driven

TRANSFORMATIONS IN BUSINESS & ECONOMICS, Vol. 24, No 2 (65), 2025



Y. Cheng, X. Liu, J. Chen, Y. Wang 339 E-ISSN 2538-872X

Strategic Digital Transformation: Enhancing Business through Innovation

platforms (e-commerce/service sector) focus on the efficient matching between supply and demand,
utilising algorithm optimisation and data analytics. Common in social media and content sharing
platforms, the value-added model of the bidirectional-driven platform comes from the value co-creation
of digital products, which is a process in which enterprises interact with consumers to co-create
consumer experience to meet their customised needs.

1.2 Ambidextrous Learning Strategy and Digital Innovation

Ambidextrous learning is defined as a simultaneous performance of exploratory learning and exploitative
learning by enterprises to cope with external environment changes (Guo et al., 2021). Enterprises with
high learning tendency actively develop and utilise abundant knowledge resources for digital innovation.
Exploratory learning means that enterprises continuously acquire new knowledge and actively respond
to environmental changes to expand their knowledge base (March, 1991), exploring new opportunities
and solutions, establishing novel knowledge structure, and promoting digital innovation. Exploitative
learning means that enterprises continuously tap existing resources to cope with environmental changes
from existing practices and solutions (March, 1991), expanding their existing knowledge (Chaoying et al.,
2019), constantly strengthening the knowledge absorption, exploring the application value of current
knowledge, and creating new perspectives.

1.3 Digital Capability and Digital Innovation

Digital capabilities are divided into three dimensions: digital infrastructure, digital platform capability,
and digital leadership (Caili, Yuanxun, 2019). Digital infrastructure refers to the basic skills of enterprises
in using digital technologies and tools to create new products, improve production processes, optimise
service processes, etc. Digital platform capability refers to the integration and reconstruction capability
of internal and external data resources of enterprises, which plays an enabling role in digital innovation.
Executive digital leadership implies that senior executives support the

1.3.1 Digital Infrastructure and Digital Innovation

Digital technology has gradually become the core driving force for enterprises to improve the efficiency of
operation and production, identify consumer demand, and promote digital innovation. Specifically,
enterprises promote digital innovation (e.g. Al and IoT) for a high degree of automation, replacement of
repetitive operations, and elimination of standardised work, enhancing production and operational
efficiency. Similarly, enterprises use digital platforms for internal and external collaboration. The use of
advanced collaboration platforms allows team members to easily share information, coordinate tasks,
and accelerate the innovation projects. These technologies are also used to analyse sophisticated data,
offering insights for digital innovation. In the supply chain, real-time data analytics accurately predict
demand. Enterprises also drive digital innovation by leveraging digital technology to identify consumer
demand. Primarily, enterprises extract information from massive user data, including user search
behaviour and social media interaction (Gong et al., 2023). For example, e-commerce sites push related
products based on users’ browsing and purchase history. Enterprises also leverage digital technologies
to create more intuitive interface to attract more users (Gong et al., 2023), identifying market trends and
consumer needs. Innovation decisions are more precise and forward-looking, improving innovation
efficiency (Jiang, Jiang, 2020).

1.3.2 Digital Platform Capability and Digital Innovation

Digital platform capability is a second-order concept that includes platform reconstruction and
integration capability. It reflects both integration capability and capability of enterprises to reconstruct
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resources based on digital technologies such as platform modularisation (Ogink, Dong, 2019) to
integrate massive user data into valuable data resources. Enterprises also use digital platform capability
to improve the efficiency of resource reconstruction and integration, accurately identifying innovation
needs (Wang et al., 2022). Prominently, the standardised interfaces of digital platforms significantly
improve the resource restructuring capability, help enterprises achieve differentiated innovation with
minimal additional work, and provide users scalable innovative services. The existing transparent
modules provide references to develop new products/services, shortening the time and cost of digital
innovation (Junzheng et al., 2020). Conversely, without integration, the ‘explosive’ user data of the
platform is difficult to create a direct effect (Ogink, Dong, 2019). Only by using platform technology to
play the role of resource integration, enterprises efficiently integrate massive information at a lower cost,
predict the market trend and customer preference trend, and introduce new products/services (Junzheng
etal., 2020).

1.3.3 Digital Leadership Capability and Digital Innovation

As corporate leaders, executives have the strategic vision to identify the opportunities and challenges
brought by digital technologies, as well as the corresponding executive capability (Hambrick, Mason,
1984). Executive digital leadership promotes the formulation and implementation of enterprise digital
strategy (Hogna et al., 2023). Strong digital leadership identifies the prospects and threats brought by
digitalisation, elucidate the future direction, and devise a clear and feasible digital strategy (El Sawy et al.,
2020). Senior executives use advanced data analysis tools to accurately assess market demand,
consumer behaviour, and the cost/benefit of innovative projects (Peng et al., 2023). In terms of culture
building, executives encourage innovation to motivate employees to participate more actively in digital
innovation; strong digital leadership attracts and retains technical digital talents and provides human
support to analyse complex user data to realise high-value innovation (Yangping, Li, 2019). Senior
executives promote digital innovation through cross-departmental collaboration and resource
integration. They also break barriers between teams or departments by building collaboeration platforms
(Zahoor etal., 2023).

1.4 Digital Capability and Ambidextrous Learning

1.4.1 The Supporting and Empowering Effect of Digital Capability on Ambidextrous Learning

The resources required for innovation have changed from traditional resources to complex data
resources. Therefore, enterprises cannot capture key information by solely relying on traditional learning
methods. Digital infrastructure broadens the learning channels of enterprises, digital platform capability
can improve the learning efficiency of enterprises, and digital leadership of executives can guide the
learning direction of enterprises, thus ensuring a smooth development of digital innovation activities.
First, enterprises use Al and other technologies to overcome the dilemma of insufficient exploration
caused by the data analysis limitation (Ying et al., 2022). Conversely, enterprises also use platform
technology to reduce the cost of knowledge interpretation and sharing within the organisation. Second,
the resources acquired by enterprises through exploitative and exploratory learning are heterogeneous. If
enterprises lack effective integration and reconstruction due to the limitations of the digital platform
capability, it is difficult to form a resource base that meets their innovation needs. Third, although digital
technology offers instrumental support for enterprise learning, if the grasp of the learning direction is
ignored, it will lead to the wrong direction of ‘opposite direction’. Consequently, executive digital
leadership is pivotal in guiding the learning direction and the allocation of innovation resources in the
ambidextrous learning.
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1.4.2 Ambidextrous Learning Complements and Strengthens Digital Capability

Enterprises can improve their digital capability through ambidextrous learning. Specifically, enterprises
can acquire new digital technologies through exploratory learning, develop new uses of existing digital
technologies through exploitative learning, and strengthen their digital infrastructure. For the digital
platform’s capability, exploratory learning innovates the platform functions while exploitative innovation
is conducive to the upgrading of platform functions (Lingsha et al., 2022). For executive digital leadership,
executives acquire new knowledge about digital innovation through exploratory learning, integrate and
develop existing resources through exploitative learning, and make strategic decisions conducive to
digital innovation (Xiaolong et al., 2022).

1.5 Theoretical Framework

There is a complementary and mutually promoting relationship between ambidextrous learning and
digital capability. The two are linked in the process of affecting digital innovation of platform enterprises.
Simultaneously, different platform types have varied emphases and requirements.

Digital
platform
capability

Digital
infrastructure

Digital
leadership
capability

Digital Exploratory
capability learning

Coordination Amb{dextrous configuration Digital
learning S innovation

Purchaser-
driven

Exploitative
Platform learning
types

Producer- Bidirectional
driven driven

Source: created by the authors.

Figure 1. Diagram of Theoretical Model

From the perspective of the configuration, this paper employs NCA and FsQCA to explore the
collaboration of different types of platform enterprises with five conditional variables: digital
infrastructure, digital platform capability, executive digital leadership, exploratory learning and
exploitative learning to attain high-level digital innovation (Figure 1).

2. Research Design

2.1 Research Design

Most of the samples collected are from first-tier cities, such as Beijing and Shanghai, and belong to
different industries such as medicine, tourism, e-commerce, education, and media. Digital platforms in
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these industries include three platform types and their development is relatively complete. In these
industries, digital innovation is more frequent and obvious, offering sufficient data for analysis (Table 7).

Table 1. Basic Information of Sample Enterprises

Indicators Categories Number of businesses Percentage (%)
Time of establishment Within 5 years 4 2.9
5to 10 years 72 51.8
10 +years 63 45.3
Ownership State-owned enterprise 3 2.2
Collectively-owned 2 1.4
firms
Foreign-funded firms 0 0
Joint venture 2 1.4
Private business 132 95
Enterprise size <10 36 25.9
(person) 10~50 51 36.7
50~ 100 30 21.6
100~ 300 16 11.5
300~ 500 4 2.9
500~ 1000 1 0.7
>1000 1 0.7
Listed company or not Listed company 3 2.2
Unlisted companies 136 97.8

Source: created by the authors.

In this paper, online and offline questionnaire surveys are used to collect data. Online respondents were
mainly contacted by means of government, industry associations, and business relations while offline
questionnaires were sent and received onsite through industry annual meetings and forums. In order to
ensure the validity and reliability of the responses, the respondents should meet one of the following
three conditions: they should be senior executives, middle managers, or technical personnel who are
familiar with the digital innovation practices of the enterprise. A total of 200 questionnaires were sent out
in the early stage of the investigation, and 169 completed questionnaires were received, excluding the
following: the response time was less than or equal to 60 seconds; the marked items in the same
category of the questionnaire were illogical; and numerous identical items were selected in the
questionnaire. A total of 139 valid questionnaires (82%) were obtained.

2.2 Measurement of Variables

The questionnaire is divided into two parts (Table 2). The first part includes the basic information of the
enterprise, including the name, scale, and equity nature. The second part covers the type of enterprise
platform, digital capability, ambidextrous learning mode, and digital innovation level. To ensure the
scientificity of the questionnaire survey, the measurement of some related variables is based on the
existing mature scale. The original scale is adjusted according to the expert suggestions. The
measurement of platform types divides digital platforms into producer-driven platforms, purchaser-
driven platforms, and bidirectional-driven platforms (Ying et al., 2022). Digital capability theory states
that it is divided into three dimensions: digital infrastructure, digital platform capability, and digital
leadership capability (Xuexin et al., 2022; Zhenning et al., 2011). The measurement of digital
infrastructure is based on the measurement of digital technology level and digital application range
(Fichman et al., 2014; Yoo et al., 2010). Referring to Rai and Tang (2010) and Javier et al. (2019), digital
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platform capability is measured. The scale compiled and used measurements by Zeike et al. (2019) and
Peng et al. (2023) to gauge digital leadership. The measurement of ambidextrous learning draws on the
measurement methods proposed by Chung et al. (2019). Digital innovation learns from Paladino’s (2007)
estimation of digital innovation. The item for scaling platform type was a single choice with three platform
types. With the exception of the platform type, the remaining variables were scaled using a 7-point Likert
scale, ranging from 1 to 7, thus indicating the increasing degree of respondents' agreement with the

description of the item.

Table 2. Measures of the Basic Situation of Variables

Variable name Variable Variable Metrics References
dimension

Digital Innova- \ ‘The quality of digital solutions is better Paladino, 2007

tion than competitors’ and 6 other questions

Type of platform  Producer ‘The value-added links of the platform Qiu Ying et al.,
driven mainly include open code writing, soft- 2022

ware development such as operating
systems, technical standard formulation
and digital content production’ and oth-
er characteristics
Purchaser- ‘The platform takes consumer demand
driven as the core driving force of the value
chain’ and other characteristics
Bidirectional ‘Producer and consumer value co-

drive type creation’ and other characteristics
Digital capability Digital infra- ‘The adoption of big data technologies
structure (such as big databases, data analysis
technologies, etc.)’ and 7 other ques-
tions

Digital Plat- ‘Our platform has a strong capability to
form Capa- shareinformation’ and 8 otheritems

bility
Executive 8 items including ‘Senior executives will
digital lead- actively plan digital strategy for the
ership company’
Organisational Exploratory ‘Our goal is to acquire knowledge and
learning learning develop a product/service that will lead

us into new areas of learning, such as
new markets and technological experi-
ences’ and 5 other questions
Exploitative 5 questions such as ‘Our goal is to find
learning information to improve common meth-
ods and ideas for solving problems in the
development of new products/services’

Yang Zhenning et
al., 2021; Yoo et
al., 2010; Fichman
etal., 2014

Rai and Tang,
2010; Javier Cen-
amor et al

Zeik et al., 2019;
Xie Peng et al
2023

Chungetal., 2015

Source: created by the authors.

The scores for each sample were derived by summation of each item, with the items themselves relating
to digital infrastructure, digital platform capability, digital leadership capability, exploratory learning,

exploitative learning, and digital innovation.
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2.3 Common Method Bias Analysis

In order to reduce the common method bias, the questionnaire was processed by referring to Peiyu et al.
(2023). The questionnaire is pre-investigated and modified according to the feedback received.
Furthermore, the questionnaire structure underwent modification, with the objective of mitigating
potential deviations. This modification entailed the integration of face-to-face completion with remote
completion, thereby ensuring a more comprehensive and accurate data collection process. The present
study employs the Harman single-factor test. The total variance interpretation ratio of the extracted
single factor is 43%, indicating an absence of significant bias.

2.4 Reliability and Validity Test

The Cronbach’s a coefficient of both the single variable and the questionnaire was greater than 0.8,
indicating that the questionnaire was reliable. With regard to the validity analysis, the KMO value was
greater than 0.700, and the significance of the approximate Chi-square statistic value of Bartlett sphere
test was less than 0.001, confirming test validity (Du et al., 2022).

2.5 Data Analysis Methods

The present paper employs a methodological approach that integrates the NCA and FsQCA frameworks.
The NCA can evaluate whether a certain kind of ambidextrous learning styles or digital capabilities is a
necessary condition for enterprises to attain high-level digital innovation and if so, at what level (Jianqing
et al., 2023; Yunzhuo et al., 2019; Dul et al., 2020; Dul, 2019). This paper employs FsQCA to explore the
multiple and complex paths for enterprises with different platforms to attain high-level digital innovation
(Ting-Wei et al., 2023; Hong et al., 2021). Hence, this paper first adopts NCA to analyse the necessary
conditions and necessity levels of whether each conditional variable is a result variable, and then uses
FsQCA to test the robustness of NCA’s results and analyse the path to achieve high-level result variables.

3. Analysis of Results

3.1 Descriptive Statistical Analysis

Among the 139 enterprises, 11 are producer-driven, 89 are purchaser-driven, and 39 are bidirectional-
driven platform enterprises (Table 3). The sample enterprises differ greatly in terms of digital
infrastructure, but most have higher than mean digital infrastructure. These enterprises also have large
variances in digital platform capability, executive digital leadership capability, exploratory learning,
exploitative learning, and digital innovation, but most are above relevant means.

Table 3. Descriptive Statistics of the Main Variables

Variables Variable dimensions Meanvalue SD Min. Max. Median
Number capability Digital infrastructure 69.04 16.08 25 91 73
Digital platform capabil- 41.22 9.01 14 54 44
ity
Digital Leadership 39.74 9.98 10 53 42
Ambidextrous Learning Exploratory learning 35.93 8.86 11 49 38
Exploitative learning 34.41 9.1 9 47 37
Digital Innovation \ 24.75 6.30 6 35 26

Source: created by the authors.
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3.2 Necessary Condition Analysis and Fuzzy Set Qualitative Comparative Analysis

Drawing on the determining anchor points in the existing literatures (Lidong et al., 2023; Xuemei et al.,
2018), this paper adopts Digital Technology Infrastructure (DTI) and Digital Platform Capability (DPC).
Executive Digital Leadership Skills (DLS), Exploratory Learning (TS), Exploitative Learning (LY), and Digital
Innovation (DI) are the lower, median, and upper quartiles of the data as full membership points,
intersections, and total non-membership points (Table 4).

Table 4. Anchor Points of Variables

Variable Full membership points  Crossing points  Completely unaffiliated points
Digital infrastructure 77 73 70
Digital platform capability 46 44 40.5
Executive digital leadership 45 42 39.5
Exploratory learning 41 38 36
Exploitative learning 39 37 34
Digital innovation 29 26 24

Source: created by the authors.

3.2.1 Necessity analysis (NCA)

Table 5. NCA Method Necessary Condition Analysis Results

Conditions Meth- Precision Upper Ran Effect size d P

ods limit area ge value val-

ue

Producer-driven CR 100% 0.000 1 0.000 1.000

CE 100% 0.000 1 0.000 1.000
Purchaser-driven CR 100% 0.000 1 0.000 1.000

CE 100% 0.000 1 0.000 1.000
Bidirectional-driven CR 100% 0.000 1 0.000 1.000

CE 100% 0.000 1 0.000 1.000
Digital infrastructure CR 98.6% 0.001 1 0.001 0.164

CE 100% 0.002 1 0.002 0.164
Digital platform capability CR 97.8% 0.000 1 0.000 0.239

CE 100% 0.000 1 0.000 0.310
Executive digital leadership CR 100% 0.000 1 0.000 0.313

CE 100% 0.000 1 0.000 0.313
Exploratory learning CR 100% 0.000 1 0.000 0.404

CE 100% 0.000 1 0.000 0.404
Exploitative learning CR 99.3% 0.008 1 0.008 0.000

CE 100% 0.011 1 0.011  0.001

Notes: 1) membership value of calibrated fuzzy set; (2) 0.0=d < 0.1: "low level"; 0.1=d < 0.3: ‘medium lev-
el’; (3) permutation test in NCA analysis (humber of redraws =10000).

Source: created by the authors.

The NCA analysis is performed employing both CR and CE methods to compare the reliability of the
results (Table 5).

The necessary conditions must concurrently meet the following three conditions: (1) rationality; (2) the
effect size d is not less than 0.1 (Dul, 2016); and (3) the result of Monte Carlo simulation replacement test
is significant. Reportedly, platform type, digital platform capability, executive digital leadership, and
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exploratory learning do not show any effect size level. Thus, no antecedent conditions constitute the

necessary conditions for digital innovation.

The bottleneck analysis results show that platform type is not necessary for digital innovation (Table 6).
To achieve 90% level of digital innovation within the observation range, all eight condition variables are
non-essential; although to attain the 100% level of digital innovation, digital infrastructure, digital
platform capability, executive digital leadership, exploratory learning, and exploitative learning must

reach 4.7-,2.7-, 8.0-, 1.0-, and 92% of the observed range, respectively.

Table 6. Analysis Results of NCA Method Bottleneck Level (%)

Digital Produc-  Pur- Bidi- Digital Digital Executive Explora-  Exploita-
Innovation  er- chaser- rec- infra- platform  digital tory tive learn-
driven driven tional- struc- capabil- leadership learning ing
driven ture ity

0 NN NN NN NN NN NN NN NN

10 NN NN NN NN NN NN NN NN

20 NN NN NN NN NN NN NN NN

30 NN NN NN NN NN NN NN NN

40 NN NN NN NN NN NN NN NN

50 NN NN NN NN NN NN NN NN

60 NN NN NN NN NN NN NN NN

70 NN NN NN NN NN NN NN NN

80 NN NN NN NN NN NN NN NN

90 NN NN NN NN NN NN NN NN

100 NN NN NN 4.7 2.7 8.0 1.0 92.0

Notes: (1) CR method, NN= unnecessary.

Source: own calculations.

3.2.2 Qualitative Comparative Analysis of Fuzzy Sets (FsQCA)

(1) Single factor necessity analysis

FsQCA 3.0 software is used to analyse whether each condition variable meets the necessary condition

for the result variable (Table 7).

Table 7. Analysis Results of Single Factor Necessary Conditions

Variables Consistency Coverage
Producer-driven platform 0.10 0.64
Purchaser-driven platform 0.53 0.41
Bidirectional-driven plat- 0.37 0.66
form

Digital infrastructure 0.67 0.65
Digital platform capability 0.68 0.67
Executive digital leadership 0.69 0.64
Exploratory learning 0.67 0.64
Exploitative learning 0.68 0.68

Source: own calculations.

Generally, when the consistency is greater than 0.9, the variable is a necessary condition for the result
variable’s realisation (Yunzhou et al., 2019). Reportedly, the consistency of each condition variable is
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lower than 0.7. Each condition variable is not a necessary condition for the result variable’s realisation.
Alternatively, any of the producer-driven platform, purchaser-driven platform, bidirectional-driven
platform, digital infrastructure, digital platform capability, executive digital leadership, exploratory
learning, and exploitative learning are not sufficient for enterprises. Therefore, each condition variable
must collaborate with the others to achieve a high-level digital innovation, confirming the robustness of
the results.

(2) Configuration analysis

The consistency threshold was set to 0.8 and the case number threshold was set to 1. The derived five
configurations represent the matching of digital capability and ambidextrous learning capability of
enterprises belonging to different platform types when they carry out digital innovation (Table 8).
According to platform type, the following five configurations can be divided into three groups, with each
group representing a path for a platform type to achieve a high-level digital innovation.

Table 8. Configurations That Enable High Levels of Digital Innovation

Variables Conf. 1 Conf. 2 Conf. 3 Conf. 4 Conf. 5
Producer-driven . ® ® . ®
Purchaser-driven ® ® ® ® o

Bidirectional-driven ® . . ® ®
Digital infrastructure . ® . ®
Digital platform capabil-
ity ° . ]
Executive digital leader-
X . . ° 9] °
ship
Exploratory learning ® . ® °
Exploitative learning ® . ° . °
Raw coverage 0.039 0.070 0.205 0.015 0.068
Unique coverage 0.036 0.034 0.169 0.011 0.068
Consistency 0.884 0.914 0.963 0.898 0.840
Overall coverage 0.357
Overall consistency 0.917

Notes: ® indicates that the condition does not occur, ¢ indicates that the condition occurs; Empty indicates that the
condition does not affect the result. The large ¢ is the core condition, and the small ¢ is the edge condition.

Source: own calculations.

Configurations 1 and 4 indicate the path for producer-driven platform enterprises.

Configuration 1 (PD * ~BD * ~BiD * DTI * DPC * DLS * ~LY) indicates that if the producer-driven platform
exhibits a high level of digital capability (combined with a high level of digital infrastructure, digital
platform capability, and executive digital leadership), only a low level of exploitative learning is required
to achieve a high-level digital innovation. Since a high level of digital capability means that the enterprise
already has superior resources and capability conditions, and can reduce the investment in learning and
adopt the low level of exploitative learning. Configuration 4 (PD * ~BD * ~BiD * DTI * DPC * ~DLS * ~TS *
LY) demonstrates that when the producer-driven platform has a high level of digital infrastructure and
digital platform capability but lacks a high level of executive digital leadership, ambidextrous learning
approach with low exploration and high utilisation is required to attain a high-level digital innovation. The
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lack of high-level executive digital leadership limits the vision of digital innovation. Exploitative learning
should be chosen first while exploratory learning with high cost should be carefully adopted.

Configuration 5 indicates the path for purchaser-driven platform enterprises.

Configuration 5 (~PD * BD * ~BiD * ~DTI * DPC * DLS * TS * LY) reveals that when the purchaser-driven
platform exhibits a high level of digital platform capability and executive digital leadership but a low level
of digital infrastructure, ambidextrous learning with high exploration and utilisation is required to attain a
high-level digital innovation. Given the difference in the value-added mode, the digital infrastructure of
purchaser-driven platform is limited. The digital innovation focuses on improving the user experience
(Jiang et al., 2023). Therefore, high-level digital platform capability and executive digital leadership
capability are more valuable. High-level executive digital leadership capability determines the learning
strategy and digital strategic orientation of the enterprise, with high-level digital platform capability
improving the ambidextrous learning efficiency.

Configurations 2 and 3 indicate the path for bidirectional-driven platform enterprises.

Configuration 2 (~PD* ~BD =* BiD * ~DTI * DLS * TS * LY) indicates that when the digital infrastructure of
the bidirectional-driven platform is found to be deficient but the executive has a high level of digital
leadership, a high level of digital innovation can be achieved by adopting ambidextrous learning
approach of high exploration and -utilisation. Although the digital infrastructure of the bidirectional-
driven platform is weak, executives with high level of digital leadership choose appropriate digital and
learning strategies, and offer guidance for exploratory and exploitative learning to improve the digital
innovation. Configuration 3 (~PD * ~BD * BiD * DPC * DLS * TS * LY) demonstrates that a high-level digital
innovation can be achieved by adopting a high-exploration, high-utilisation binary learning approach
when a bidirectional-driven platform has both a high level of digital platform capability and executive
digital leadership. The high-level digital platform capability improves the capability of bidirectional-driven
platform to restructure and integrate resources, supports digital innovation strategy of executives. In
addition, it enhances the efficiency of exploratory learning and utilisation learning, connecting the digital
leadership of executives and ambidextrous learning to achieve a high-level digital innovation.

Configurations 2 and 3 demonstrate that bidirectional-driven platform adopts the ambidextrous learning
mode of high exploration and high utilisation to attain high-level digital innovation while the digital
leadership of executives is essential in this process. In short, there is no path in which digital
infrastructure, digital platform capability and executive digital leadership capability are weak at the same
time. For the producer-driven platform, digital infrastructure and digital platform capability, and the
ambidextrous learning mode with low exploration and high utilisation, are more frequent. For purchaser-
driven platforms, digital platform capability and ambidextrous learning styles with high exploration and
high utilisation are more frequent. For bidirectional-driven platforms, executive digital leadership and
high-exploration and high-utilisation ambidextrous learning styles are frequent.

3.3 Robustness Analysis

QCA is a set theory method that is assumed robust (Lidong et al., 2023; Du et al., 2022; Ming and
Yunzhou et al., 2019) when a slight change in operation produces a subset relationship between the
results that does not change the substantial interpretation of the findings. Referring to Lidong et al. (2023),
the present study tests the reliability of the results by adjusting the calibration anchor points. After
adjusting the full membership, crossing points and no membership to the 80, 50" and 20" percentiles,
the results are consistent with the original configuration. The method of raising the case frequency
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threshold from 1 to 2 is also adopted, reducing the consistency from 0.8 to 0.75, and increasing the PRI
consistency from 0.75 to 0.8, confirming that the derived configuration is stable.

4. Discussion

4.1 Identical Types of Platform Enterprises and Path of Digital Innovation

The digital innovation paths of the same type of platform enterprises are also distinct. Specifically, digital
capability affects the option of ambidextrous learning mode and the degree of digital innovation.
Following this, enterprises may opt for the ambidextrous learning strategy in line with their resources and
capability. A high-utilisation learning strategy is used when the digital leadership level of executives is low,
since at this point, firms must rely on learning to boost their digital capability. However, a low-level digital
leadership restricts their innovation prospect, asserting the usage of less risky and relatively cheap
exploitative learning. Conversely, producer-driven platforms with a high level of digital capability and
infrastructure incorporate low-utilisation learning when their executives exhibit a high-level digital
leadership, as the firm not only shows a high-level digital capability, but also effectively lessens the
learning cost when attaining high-level digital innovation.

4.2 Different Types of Platform Enterprises and Paths of Digital Innovation

Since the emphasis of digital innovation of different platform types is distinct, different types of platform
enterprises have diverse paths of digital innovation. The requirements for digital capability and
ambidextrous learning are also different. For the purchaser-driven platform, digital platform capability is
comparatively more prominent, since digital innovation of these enterprises primarily stresses the
integration of data resources, the optimisation of algorithms and the upgrade of user experience. In the
context of ambidextrous learning, the new needs of users in the present data should be uncovered
through exploitative learning while devising novel solutions by exploratory learning. In terms of the
bidirectional-driven platform, the pursuit of product and technological innovation characterises its digital
innovation, which requires firms to concurrently perform a high-level ambidextrous and exploratory
learning, supported by a high-level digital platform capability and a sound digital infrastructure. However,
the digital leadership of senior executives is useful, dor a small nhumber of firms can fulfil such
requirements. In the development process of enterprises, the senior executives with high-level digital
leadership explicitly recognise the related shortcomings while setting out a rational ambidextrous
learning strategy for digital innovation. In the context of producer-driven platforms, digital capability,
digital infrastructure, and exploitative learning are more significant for realising a high-level digital
innovation. Based on the higher utilisation of innovation, the digital innovation of producer-driven
platform upgrades the existing products.

Conclusions

The study employs NCA and FsQCA methodologies on 139 platform enterprises. The NCA shows that a
single conditional variable does not constitute a necessary condition for digital innovation. However,
when a high level of digital innovation is pursued, attention should be paid to improving digital capability
and ambidextrous learning level, especially exploitative learning level. This is also aligned with the path
derived in the FsQCA: out of the five paths to high-level digital innovation, exploitative learning occurs
four times. Exploitative learning emphasises the expansion and extension of current knowledge and taps
its application value in different fields.

This study also proposes several implications. High-level digital innovation cannot be attained regardless
of any ambidextrous learning strategy when the enterprise exhibits low level of digital platform capability,
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digital infrastructure, and digital leadership capability as the resource base of ambidextrous learning and
digital innovation. Hence, in the digital context, the theory of organisational learning should be
reinterpreted, whereas the effectiveness of ambidextrous learning must be subjected to the enterprise
digital capabilities.

Previous studies emphasise the impact of a single factor on corporate digital innovation, refusing to
study the synergic influence between organisational learning and capability. Extant literature also shows
that enterprise digital innovation is an outcome of a co-evolution of capability and learning factors.
However, there is still a scarcity of rigorous data support. Therefore, the development of ambidextrous
learning and digital capability can assist the practitioners in recognising the antecedents of digital
innovation. With the active roles of learning and capability, the ‘multiple possible concurrent causal
relationships’ can be explored by identified configuration.

There are certain limitations associated with this paper. Firstly, given the limitation of three types of
platforms to realise high-level digital innovation paths in terms of their sample size, these platforms may
not fully cover all scenarios. The sample indicates that the three types of platform enterprises are
significantly different in terms of quantity. Furthermore, the proportion of platforms driven by producers
is comparatively limited. It is recommended that future studies gather a greater number of samples of
platform enterprises in order to examine the possibility of the existence of other types of paths to attain
high-level digital innovation. Further studies may apply alternative objective approaches to gather data,
given the inherent defects of the questionnaires. Finally, in the majority of cases, the degree of digital
capability, ambidextrous learning, and digital innovation exceeds the overall mean value. Consequently,
the derived configuration may not be appropriate for firms with a limited level of digital capability. In
consideration of the constraints imposed by the selection of methodologies employed in this study, it is
not possible to determine the precise degree of digital capability that would be appropriate for each
individual pathway. This underscores the necessity for further analysis in this area.
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SKIRTINGY TIPY SKAITMENINIY PLATFORMU JMONIY SKAITMENINIY INOVACIJUY
STRATEGIJY TYRIMAS: SKAITMENINIY GEBEJIMY IR DVIPUSIO MOKYMOSI PERSPEKTYVA

Yuan Cheng, Xia Liu, Jinyu Chen, Yaqi Wang

Santrauka. Skaitmeninés inovacijos yra bitinos, kad skaitmeniniy platformy jmonés jgyty
konkurencinj pranaSumg skaitmeninés transformacijos metu. Siekiant atskleisti batinus veiksnius ir
diferencijuotas strategijas, kuriomis platformy jmonés gali pasiekti auk$to lygio skaitmenines
inovacijas, Siame tyrime, remiantis organizacinio mokymosi teorija ir skaitmeniniy gebéjimy teorija,
naudojama bdtinyjy salygy analizé (NCA) ir neapibrézty duomeny kokybiné lyginamoji analizé
(FsQCA). Siekiama istirti platformos tipo, skaitmeniniy gebéjimy, dvipusio mokymosi metody ir jy
derinimo mechanizmy jtakg 139 jmoniy skaitmeninéms inovacijoms. NCA rezultatai atskleidé, kad
mokymosi stilius ir skaitmeniniai gebéjimai néra batina salyga siekiant auksto lygio skaitmeniniy
inovacijy. FsQCA rezultatuose nustatytos penkios strategijos, padedancios pasiekti auksto lygio
skaitmenines inovacijas. Gamintojo platformos atveju jos skaitmeniné infrastruktdra ir platformos
pajégumas paprastai yra stipris. Kai skirtingy tipy platformy jmonés siekia auksto lygio skaitmeniniy
inovacijy, jos turi remtis savo skaitmeniniais gebéjimais ir pasirinkti tinkamus dvipusio mokymosi
metodus.

Reiks$miniai $odiai: platformos tipas; skaitmeniniai gebéjimai; dvipusis mokymasis; skaitmeninés
inovacijos; FsQCA.
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