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Abstract: The importance of business analytics (BA) in driving knowledge generation and business
innovation has been widely discussed in both the academic and business communities. However,
empirical research on the relationship between knowledge orientation and business analytics capabil-
ities in driving business model innovation remains scarce. Drawing on the knowledge-based view
and dynamic capabilities theory, this study develops a model to investigate the interplay between
knowledge orientation and BA capabilities in driving business model innovation. It also explores
the moderating role of industry type on this relationship. To test the model, data were collected
from a cross-sectional sample of 207 firms (high-tech and non-high-tech industries). Descriptive and
structural equation modeling (SEM) were used to test the hypotheses. The findings showed that
knowledge orientation and BA capabilities are significantly and positively related to business model
innovation. Knowledge commitment, shared vision, and open-mindedness are significantly and
positively related to BA perception and recognition capabilities and BA integration capabilities. BA
capabilities mediated the relationship between knowledge orientation and business model innovation.
The path mechanism of knowledge orientation — BA capabilities — business model innovation
shows that industry type has a moderating effect on knowledge orientation and BA capabilities, as
well as BA capabilities and business model innovation. This study provides empirically proven in-
sights and practical guidance on the dynamics and mechanisms of BA and organizational knowledge
capabilities and their impact on business model innovation.

Keywords: knowledge orientation; business analytics capabilities; business model innovation;
industry type

1. Introduction

The utilization of business analytics (BA) in extracting valuable insights from large
amounts of unstructured data has become a key driver of business growth and innovation
in today’s business landscape. A study by the MIT Center for Digital Business found
that companies that use analytics to make decisions have a 5-6% higher productivity
growth rate compared to those that do not use analytics [1]. Leading companies such as
Amazon, Facebook, and Alibaba have implemented BA to gain a competitive advantage
and drive growth [2,3]. For instance, Amazon uses BA to analyze customer data to improve
its product recommendations, increase operational efficiency, and enhance the customer
experience, resulting in a 30% increase in sales. Similarly, Facebook uses BA to analyze
user data to improve its advertising targeting and increase revenue, resulting in a 40%
increase in advertising revenue. Alibaba uses BA to analyze data from its e-commerce
platforms to improve supply chain management, increase operational efficiency, and drive
growth, resulting in a 20% increase in revenue. Traditional industries such as General
Electric and Haier have also recognized the importance of BA in driving business model
transformation and innovation, with GE’s use of data analytics resulting in a 15% increase
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in operational efficiency and Haier’s use of data analytics resulting in a 25% increase in
customer satisfaction [2,4]. With the increasing availability of data and advancements in
technology, the significance of BA in driving business growth and innovation will only
continue to increase.

Previous studies have reported that the implementation of BA can lead to improved
decision-making, enhanced operational efficiency, and increased revenue [5,6]. Addition-
ally, research has also highlighted the importance of having a clear strategy and the right
organizational structure in place to effectively utilize BA [7,8]. The proliferation of in-
formation technology and the emergence of vast amounts of data have led to ongoing
advancements in organizational structures, with the benefits of business analysis (BA) be-
coming a crucial driver for companies as they strive to analyze and extract knowledge from
the growing abundance of data. This is in line with the knowledge-based perspective of
organizations, which posits that knowledge orientation is a dynamic process of discovering,
utilizing, and generating knowledge within an organization, as well as valuing continual
responsiveness to external changes [5]. Organizations that adopt a knowledge-oriented
culture, characterized by a questioning attitude and disruptive innovation of existing ideas
and models, are better positioned to benefit from BA. BA has the potential to facilitate
business value reconstruction by challenging established cognitive frameworks, business
models, and organizational behavior. As such, organizations must approach BA’s demands
for change with an open-minded and inclusive attitude, dynamic intellectual thinking,
and innovative organizational behavior [6,9]. Before employing BA capabilities to recon-
struct business models, organizations must first master and acquire BA methodologies,
and be able to use BA in their business processes [10,11]. However, before utilizing BA to
reconstruct business models, organizations must first master and acquire the necessary
methodologies and be able to effectively integrate BA into their business processes [12].
Thus, this study posits that in order to effectively master, adapt, and learn BA and its
key values, organizations must develop a knowledge-oriented culture, establish a clear
vision for organizational knowledge, and maintain an open mindset towards knowledge
orientation. Additionally, organizations should internalize BA capabilities to understand,
identify, analyze, integrate, and gain insight into the data they have accumulated. Finally,
they should continually and incrementally facilitate business model innovation based on
BA capabilities in order to stay competitive in an ever-changing business landscape.

The extant research on BA and its impact on business model innovation has illumi-
nated the potential of BA in fostering organizational knowledge and innovation. However,
there is a paucity of research that specifically examines the nexus between knowledge
orientation and BA capabilities in driving business model innovation. Despite the disrup-
tive nature of this technology, there remains a dearth of understanding of the practical
implementation of BA in achieving actual business benefits through business model in-
novation [13]. Previous research has primarily delved into understanding the inherent
mechanisms of business model innovation promoted by business analytics (BA) and the
contextual factors that influence organizations to undertake such innovation [5,6]. How-
ever, these studies have presented unresolved queries pertaining to the capabilities and
underlying factors of BA-based business model innovation, as well as the dynamics and
processes through which BA capabilities drive business model innovation [14-16]. Con-
sequently, a persistent and critical research question that must be addressed is: How can
organizations cultivate and utilize BA capabilities to foster business model innovation in a
dynamic environment characterized by the rapid evolution of information technology and
the proliferation of fragmented data?

To address the aforementioned research questions, this study draws on the theoretical
lens of knowledge view and dynamic capabilities of firms [7,17,18] to systematically inves-
tigate the intrinsic relationship and influence mechanism of knowledge orientation — BA
capabilities — business model innovation. To this end, this study developed a theoretical
model that delves into the association between knowledge orientation, business analytics
capabilities, and business model innovation, while also exploring the moderating effect of
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industry type (i.e., high-tech and non-high-tech) on the aforementioned influencing mecha-
nism and relationship. The proposed model was validated through the use of exploratory
and confirmatory factor analyses, utilizing a sample of 271 company questionnaires. Hy-
potheses were subsequently tested through the application of multi-group moderating
analysis and structural equation modelling (SEM) [19].

The findings from the present study reveal that there exists a significant and positive
correlation between knowledge orientation and business model innovation capabilities,
with the former being a vital antecedent to the latter. Additionally, it was established
that the constructs of knowledge commitment, shared vision, and open-mindedness are
positively and significantly associated with Business Architecture (BA) perception and
recognition capabilities, as well as BA integration capabilities. However, shared vision,
open-mindedness, and deep analysis were found to be positively and significantly related
to insight capability. Furthermore, the study posits that BA capability plays a mediating
role in the relationship between knowledge orientation and business model innovation,
thereby illuminating the causal path mechanism of knowledge orientation — BA capability
— business model innovation. The research also uncovered that industry type exerts a
moderating effect on the relationship between knowledge orientation and BA capability
yet has no bearing on the relationship between knowledge orientation and business model
innovation. The implications of these findings suggest that firms should adopt differenti-
ated strategies for the development of their BA capabilities and initiatives, which should
be contingent on the type of business model innovation they seek to achieve. Furthermore,
these initiatives should take into consideration the knowledge motivation and knowledge
culture of the organization.

The present study makes a threefold contribution to the existing literature on business
analytics (BA) and business model innovation.

e  Firstly, it enhances the existing theoretical understanding of the relationship between
BA capabilities, knowledge orientation, and business model innovation by providing
empirical evidence of the positive influence of BA capabilities and knowledge ori-
entation on business model innovation, as well as the intrinsic relationship between
knowledge orientation and BA capabilities.

e  Secondly, it sheds light on the moderating effect of industry type, specifically highlight-
ing the differential impact of high-tech and non-high-tech industries on the relationship
between knowledge orientation and BA capabilities, and between BA capabilities and
business model innovation.

e  Lastly, it offers practical implications for companies to develop appropriate strategies
to improve their BA capabilities by taking into account their knowledge dynamics and
organizational culture.

The remainder of the paper is structured as follows. Section 2 presents a compre-
hensive overview of the theoretical foundations and the development of hypotheses that
guide the research. Section 3 describes the research methodology adopted in the study,
including the design and procedures used to collect and analyze data. Section 4 presents a
detailed account of the study’s findings, including the results of statistical analyses and any
other relevant information. Section 5 provides an in-depth examination of the study’s find-
ings, highlighting their implications for both academic research and practical applications.
Section 6 concludes the study by discussing the limitations, potential avenues for future
research, and overall conclusions drawn from the current investigation.

2. Literature Review
2.1. Knowledge Orientation

Market dynamics are continually changing as a result of dynamic rivalry and in-
novation, and the relevance of knowledge is rising. To respond to the growth of the
knowledge-based economy, businesses must form knowledge-based organizations and
cultivate a knowledge-based culture. Knowledge orientation, as a crucial component of
the corporate value system, encourages employees to learn new and creative knowledge
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through knowledge sharing and information interchange among employees, across organi-
zational levels, and between enterprises. Nieves, et al. [17] classified knowledge orientation
into three components: commitment to knowledge, shared vision, and open-mindedness.
According to Zheng, et al. [18], knowledge orientation is a systematic organizational be-
havior that encompasses a dynamic cycle of information identification and acquisition,
knowledge sharing and exchange, and knowledge development and application. In a study
of complex consumer goods firms, Ashaari, et al. [20] found that collaborative, firm-led
knowledge-oriented behavior can reduce unconscious time loss, increase a firm’s knowl-
edge possibilities, and accelerate the pace of knowledge. Based on a multilevel theoretical
framework, Ashrafi, et al. [21] investigated the impact of organizational knowledge and
employee perceived knowledge on systematic problem solving and found that perceived
knowledge mechanisms based on employee knowledge representation and knowledge
coding, as well as organizational capture knowledge mechanisms, can assist employees in
solving systematic problems at work.

Scholars have investigated the link between knowledge orientation and organiza-
tional innovation in traditional industrial organizations as well as high-tech information
technology companies. The findings imply that knowledge orientation is crucial for trans-
forming organizational behavior, boosting organizational competitiveness [5,6], and orga-
nizational innovation performance [8,22]. Chaudhuri, et al. [23] conducted an empirical
study of the relationship between organizational knowledge orientation and team creativity.
Chen, et al. [24] empirically investigated the mechanism of knowledge orientation on
organizational innovation using empirical evidence from the Japanese hospitality industry
and found that knowledge orientation in hospitality firms can have a significant positive
impact on service innovation in organizational innovation via the mediating variable of
organizational structure. According to the empirical findings of Ciampi, et al. [25], basic
practices have an indirect impact on firm performance of manufacturing firms through
exploratory and exploitative knowledge. In contrast, the core practices have an impact
on firm performance through exploratory knowledge. Clauf, et al. [26] explored the link
between knowledge orientation and order fulfillment performance in online and multi-
channel commerce from the perspective of organizational knowledge using machine search
techniques. They found that knowledge orientation based on machine search and pro-
gramming approaches promotes innovative performance and increases order fulfillment
efficiency by 5%. According to De-Arteaga, et al. [27], knowledge orientation is critical
in a climate where most small businesses are fast becoming outdated owing to dynamic
technology iterations. Knowledge orientation influences growth dynamics through en-
hancing organizational innovation performance and customer satisfaction. By boosting
organizational innovation performance and consumer happiness, it builds the groundwork
for long-term success.

2.2. Business Analytics (BA) Capabilities

Early data analysis methods, such as regression and factor analysis, paved the way
for BA. It requires mining data from high-speed data streams and sensor data for real-
time analysis [3]. As such, it is an interdisciplinary discipline that draws on computer
science, data science, statistics, and mathematical modeling. BA is a systematic process that
involves collecting and analyzing business data, developing a statistical model to explain
phenomena (descriptive analytics), developing a model to predict future outcomes based
on variable inputs (predictive analytics), and developing a model to optimize or simulate
outcomes based on changes in inputs (prescriptive analytics) [28].

To generate business insights and knowledge from enterprise data, BA uses statistical
techniques such as regression, factor analysis, multivariate statistics, and machine learning,.
This activity requires careful planning and organization of the entire data analysis process,
as it involves a wide range of internal and external data sources, enabling business execu-
tives to make informed decisions. In addition, strong data management capacity is required
to build BA capabilities and successfully employ BA to transform a company’s perspective
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and restructure its business model [12,29]. Krishnamoorthi, et al. [30] define BA capability
as an organization’s means of obtaining, cleanse, manage, and analyze vast volumes of
data. O'Neill, et al. [31] devised the BA capability (BAC) paradigm by combining BA,
information systems, and information technology. Kristoffersen, et al. [32] established the
direct and indirect benefits of BA capability on enhancing company performance. Ku-
mar, et al. [33] developed a visual BA cognitive capability model based on the structure of
large competitive markets, allowing users to recognize asymmetric competitive elements
and various submarkets in big visual markets. According to Lateef, et al. [34], among
the BA competency categories, BA predictive capability may positively contribute to an
organization’s sustainability goals and assist organizations in identifying prospects for
business value and business model innovation.

Consistent with previous research, BA is a multifaceted and systematic capability
that includes BA perception and identification, data integration, and deep analysis and
understanding. In terms of the value creation process of BA applied to business model
innovation, the volume, complexity, and pace of growth of BA in the digital economy age
have far outpaced the conventional method of collecting data. BA has been incorporated
into all elements of the company value chain, including upstream and downstream, as
a new production component, driving the transformation and innovation of the original
business model [25]. While BA is necessary to rebuild the components of a company’s
business model, an enterprise must also be able to recognize, sense, integrate, analyze,
exploit, and gain insight through BA in order to properly utilize BA for business model
innovation. As a result, this study contends that in the age of the BA-driven digital
economy, BA may be utilized to establish and reinvent business models. BA capability
is one of the criteria for business model innovation in the data-driven digital economy.
The development and cultivation of BA capability has an important impact on changes
in the value orientation, value production, and value capture of business models, thus
supporting the overall innovation of business models. However, existing research results
lack systematic answers to the relationship between BA capabilities and business model
innovation, and therefore, more in-depth research is needed.

2.3. Knowledge-Based View and Dynamic Capabilities

The concept of knowledge-based view (KBV) [18] of the firm posits that a firm’s
competitiveness and performance is dependent on its ability to create, acquire, and utilize
knowledge assets. This view emphasizes the importance of a firm’s intangible assets,
such as its knowledge base and organizational capabilities, in creating and sustaining a
competitive advantage. The dynamic capabilities theory builds on the KBV by emphasizing
the importance of a firm’s ability to adapt and continuously renew its knowledge assets in
response to changes in the business environment [17]. Business model innovation (BMI),
in turn, is closely linked to both KBV and dynamic capabilities, as it requires a firm to
continuously create, transfer, and integrate new knowledge in order to develop and imple-
ment new business models that can create value for customers and generate growth for the
firm. Therefore, the relationship between KBV, dynamic capabilities, and business model
innovation is one of mutual reinforcement, where a firm’s ability to innovate its business
model is heavily dependent on its knowledge-based capabilities and dynamic capabilities.

Scholars have argued that a firm’s knowledge assets and capabilities, such as its
understanding of customer needs and its ability to create new products and services, are
crucial in developing new business models. Furthermore, the knowledge-based view theory
highlights the importance of a firm’s ability to manage and leverage its knowledge assets
through mechanisms such as knowledge creation, transfer, and integration to drive business
model innovation. In order to effectively innovate its business model, a firm must be able
to integrate knowledge across various competencies within the innovation environment
and collaborate with external partners to exchange and combine different combinations
of knowledge. This requires a holistic approach to managing knowledge and innovation
ecosystems and a three-stage innovation value chain closely linked to knowledge-related
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capabilities [35]. By effectively leveraging its knowledge assets, a firm can continuously
adapt and innovate its business model to stay competitive in an ever-changing market.

The literature has shown that there is a strong relationship between KBV and BMI.
Scholars have argued that a firm’s knowledge assets and capabilities are critical enablers of
BMI and that KBV can provide a useful framework for understanding how firms can create
and exploit new business models. For example, a firm that has a strong knowledge base
in a particular technology or industry may be better equipped to identify and capitalize
on new business opportunities. Furthermore, a firm’s organizational capabilities, such
as its ability to manage and leverage its knowledge assets, can play a crucial role in the
successful implementation of new business models. Oesterreich, et al. [13] proposed an
ecosystem approach for knowledge creation and diffusion, focusing on the interplay of
socio-economic factors in shaping the co-evolution of knowledge and the economy. Hansen
and Birkinshaw suggested that the innovation process can be broken down into three
stages, each requiring different types of knowledge and partners. Turgut, et al. [36] argued
that knowledge is difficult to measure directly and suggested that it is easier to identify and
access different sources of knowledge. Many studies have shown that knowledge-based
capabilities are closely related to long-term competitive advantage and business model
innovation outcomes.

The knowledge-based dynamic capabilities (KBDC) framework combines the knowledge-
based view of the firm, and the dynamic capabilities view to understand how organizations
can create and sustain competitive advantage. KBDC is defined as the ability of a firm to
acquire, generate and combine knowledge resources to sense, explore and address changes
in the business environment [1]. However, despite the growing interest in this framework,
there is limited research on KBDC, and conflicts on the true meaning and application of the
term exist [30,32]. One of the gaps in this area of study relates to the application of KBDC in
the context of business model innovation and analytics. While the knowledge-based view
emphasizes the importance of knowledge assets in creating and sustaining competitive
advantage, and the dynamic capabilities view focuses on the ability of the firm to adapt to
changing environments, there is a lack of research on how these concepts can be applied to
the process of business model innovation and how analytics can be used to support this
process. This gap in research highlights the need for further exploration of the relationship
between KBDC, business model innovation, and analytics.

3. Research Model and Hypotheses Development
3.1. Knowledge Orientation and Business Model Innovation

By developing a knowledge-based organizational culture, knowledge orientation helps
companies to create knowledge, which is an important driver of growth for emerging com-
panies [10]. This enables them to understand market changes and competitors’ actions, as
well as new technological trends, in order to create superior new products and services [37].
The rapid development of information technologies such as artificial intelligence, cloud
computing, and blockchain has created an overload of massive amounts of information.
The digital economy has ushered in new concepts of business models and new tools for
market operations. In response, organizations need to follow the trend and realize the value
of acquiring, sharing, and creating knowledge on a knowledge-oriented basis so that they
can collectively cope with change and invariance. The goal of corporate change and invari-
ance is to break down intellectual and organizational barriers with an open and inclusive
mind and creative thinking, to grasp the initiative behind changes in information and data,
and to provide new ideas for long-term value generation. According to Clauf, et al. [26],
new organizations operating in a high-tech context must build both an entrepreneurial and
a strong knowledge orientation. Companies with a strong entrepreneurial orientation in a
BA-supported high-tech context have a greater growth rate worldwide.

Business model innovation, as an act of strategic change at the firm level, reconfigures
a company’s existing business model and market structure by overturning established
norms and changing the nature of competition. It represents a change in the fundamental
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mindset and operating system of the company [8]. The source of innovation is business
model innovation. The origin and starting point of business model innovation is new ideas.
Knowledge absorption and generation of organizational knowledge based on knowledge
orientation will become an important basis for business model innovation [38]. Business
model innovation aided by knowledge orientation is an important component of business
performance. Business model innovation supported by knowledge orientation creates the
inventive capacity of the organization and contributes to its performance [10]. Gu, etal. [11]
argued that knowledge orientation has a significant impact on business model innovation
and can improve organizational innovation performance. Hsu, et al. [12] found that
organizational knowledge orientation manifested as experimentation, risk-taking, exposure
to external environment, communication, and participation has a good impact on product
innovation effectiveness. Kaewnaknaew, et al. [39] conducted an empirical study on
the mechanism of the role of open knowledge in business model innovation based on
knowledge orientation and found that open knowledge outside the industry of high-tech
enterprises has a greater contribution to business model innovation.

According to prior research findings, firms can only sustain innovation acuity in to-
day’s era of expanding information technology and BA value by building an organizational
knowledge mentality and culture that is open to sharing, fosters questioning, and exalts
innovation [30,40]. Maintaining innovative acumen in a changing environment fosters
business model innovation by constructing multiple business model features in terms
of value orientation, value generation and delivery, and value capture [41]. As a result,
based on Zheng, et al. [18] taxonomy of knowledge orientation dimensions, the following
hypotheses are offered in this study:

H1: Knowledge orientation has a significant positive effect on business model innovation.
H1la: Knowledge commitment has a significant positive effect on business model innovation.
H1b: Shared vision has a significant positive effect on business model innovation.

H1c: Open-mindedness has a significant positive effect on business model innovation.

3.2. BA Capabilities and Business Model Innovation

As a multidimensional concept, BA capability includes three dimensions: data percep-
tion and identification capability, data integration capability, and deep analysis and insight
capability [31,32,34]. From the perspective of dynamic capabilities, the dynamic evolu-
tion and enhancement of the three dimensions of BA capabilities also present a dynamic
evolution mechanism for the transformation and innovation of business models.

First, in the era of BA-driven digital economy, enterprise business model innovation
requires keen data perception and recognition capabilities. Enterprises can recognize the
value of BA that affects business model innovation and establishes the organizational
identity of BA business application through the perception of BA that penetrates into
all dimensions of the business model. Enterprises can comprehensively understand the
current development status and cutting-edge trends of BA technology in the context of
rapid evolution of information technology and exponential and iterative development
of technology. By identifying business-valuable data resources from the large amount
of unstructured data, BA can be developed and utilized to extract useful information
and knowledge. At the same time, companies can improve their ability to detect and
identify BA as a resource and technology when using business models. The ability to
recognize and identify BA when companies are dealing with business models can have a
significant impact on the strategic awareness, business thinking, and organizational vision
of decision makers at the thinking level. This will help entrepreneurs to improve their self-
awareness and decision-making innovation, which will continuously drive the evolution
and innovation of their business models According to Chester et al. [38], the goal of business
model innovation is to produce new business value in an uncertain market environment.
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The ability to recognize the complex and changing environment and technological agility is
an important and necessary prerequisite for business model innovation.

Second, the integrity and level of business model innovation is determined by BA’s
integration capabilities. According to Oesterreich, et al. [13], digital transformation in
a BA-supported digital economy requires companies to rethink and develop their busi-
ness models. In addition, increased resource allocation and data integration will have
a substantial impact on the design and implementation of business model aspects. This
process determines whether business model innovation will succeed or fail. This also
makes it necessary for companies, especially SMEs, to achieve business model innovation
by developing and using data integration techniques. BA is a significant strategic resource
in the practice of organizations, covering soft and hard aspects such as BA mining tools,
BA analysis technology, BA business application, and BA talent building. BA integration
and coordination based on the aforementioned factors will have a positive influence on
business model planning, reconstruction, and execution. Companies may, for example,
iterate and generate digital goods and services based on BA by integrating BA resources
from upstream and downstream of production, logistics, marketing, and supply chain, and
connecting them with consumer demands. In addition to modifying the original product
structure, transactions and payment methods, new profit models and revenue structures are
developed, reconfiguring the corporate value capture mechanism and forming corporate
business model innovations [14].

Third, BA’s deep analysis and insight capabilities are critical to applying BA to busi-
ness models and shaping business value. It is also an important driver throughout the
identification, analysis, reconfiguration, and value invention of business models. According
to Rana, et al. [15], BA changes not only the breadth but also the depth of information value,
introducing new perspectives and new ways for organizations to produce new value and
serve new needs. In the framework of Industry 4.0 innovation, Rao, et al. [16] analyzed
business models. They found that the breadth of BA analysis and insight can enable digital
transformation of business models by reconfiguring business models, optimizing internal
and external processes, improving customer relationships, and developing new value or
smart products and services through disruptive business models. Daradkeh [42] believed
that in-depth insight and analysis of BA can help companies seize business hotspots and
make important decisions in a timely manner. According to Daradkeh [43], the develop-
ment of blockchain technology has injected new IT drivers for business model innovation.
On the one hand, enterprises can realize the innovation of convergence between novelty,
efficiency and complementarity in value creation based on blockchain technology. On the
other hand, blockchain technology can help enterprises switch between locking, bundling,
and imitating barriers to value acquisition, thus achieving innovation and upgrading of
business models. Therefore, based on the above theoretical deduction of the relationship
between BA capability and business model innovation, this study proposes the following
hypotheses:

H2: BA capabilities have a significant positive effect on business model innovation.

H2a: Data perception and identification capability has a significant positive effect on
business model innovation.

H2b: Data integration capability has a significant positive effect on business model innovation.

H2c: Deep analysis and insight capability has a significant positive effect on business
model innovation.

3.3. Knowledge Orientation and BA Capabilities

Recent studies have demonstrated that organizations with a strong knowledge orienta-
tion tend to possess higher BA capabilities [14,16,31]. This is because a knowledge-oriented
organization places a high value on the acquisition and utilization of information and exper-
tise, which enables the effective use of data and analytics in decision-making. Furthermore,
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a knowledge-oriented organization is more likely to have systems and processes in place to
support the collection and analysis of data, which is essential for the development of BA
capabilities. However, the relationship between knowledge orientation and BA capabilities
is not solely one-directional. BA capabilities can also enhance an organization’s knowl-
edge orientation by providing access to more accurate and relevant information, which
can inform decision-making and problem-solving [40]. The integration of BA capabilities
into an organization’s knowledge management processes can also improve the efficiency
and effectiveness of knowledge acquisition and utilization. However, since the optimal
balance between knowledge orientation and BA capabilities will vary depending on the
specific goals and needs of the organization, organizations should carefully consider their
unique circumstances when developing and implementing knowledge management and
BA strategies [44].

Business analytics can be seen as a dynamic capability that can assist companies to
successfully address digital opportunities and challenges. Therefore, companies must have
dynamic capabilities to adjust in dynamic competitive markets where change is the only
constant. BA capabilities are seen as a dynamic capability that can assist companies to
successfully address digital opportunities and challenges [7,23]. Moreover, during the
formation and development of BA capabilities, companies should change their mindset
and form organizational knowledge mechanisms to meet the challenges of new technology
development and BA applications. Therefore, enterprises should strengthen the important
value of knowledge commitment to adapt to the dynamic environment and establish a
development vision of shared digital economy-driven business model innovation. Through
the construction of an open mindset, an organizational environment and behavior pattern
of active knowledge seeking, shared knowledge seeking, and knowledge creation will be
formed to continuously expand the boundaries of organizational capabilities.

During the formation and development of BA capabilities, companies should change
their mindset and form organizational knowledge mechanisms to meet the challenges of
new technology development and BA applications [45]. Through the construction of an
open mindset, an organizational environment and behavior pattern of active knowledge
seeking, shared knowledge seeking, and knowledge creation will be formed to continuously
expand the boundaries of organizational capabilities [46]. Additionally, a knowledge-
oriented organization is more likely to have systems and processes in place to support
the collection and analysis of data, a crucial aspect of developing BA capabilities [33,41].
Therefore, enterprises should strengthen the important value of knowledge commitment to
adapt to the dynamic environment and establish a development vision of shared digital
economy-driven business model innovation. However, there is a gap in literature regarding
the specific mechanisms through which a knowledge orientation leads to enhanced BA
capabilities. Further research is required to understand the underlying process and the
optimal balance of knowledge orientation and BA capabilities for achieving organizational
performance.

To meet the challenges of dynamic technological changes and markets, organizations
must continuously develop their BA capabilities such as perception, identification, integra-
tion, analysis, and insight to face dynamic technological advances and market demands.
Therefore, knowledge orientation, including three aspects of knowledge commitment,
shared vision, and mindset, is essential to improve BA capabilities and organizational
performance. Using data from 317 companies, Shi, et al. [47] experimentally investigated
the relationship between knowledge orientation and dynamic capabilities. Soluk, et al. [48]
investigated the mechanisms of exploratory and exploitative knowledge on dynamic capa-
bilities. They found that firms need to combine exploratory and exploitative knowledge
to discover the value of new technology applications through exploitative knowledge
and to enhance dynamic capabilities through exploratory knowledge. The results of Ola-
bode, et al. [14] study the relationship between knowledge orientation, and BA dynamic
capabilities in digital education showed that knowledge orientation based on organiza-
tional and employee personalization offers the possibility of improving BA capabilities,
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socio-educational digital innovation, and equity. Firms engaged in educational services
can continuously improve BA capabilities to meet teaching and knowledge requirements
and educational equity by continuously customizing knowledge and applying knowledge
analysis, BA resources, and stakeholder feedback. Based on the above theoretical derivation
of the interplay between knowledge orientation and BA capabilities, this study proposes
the following hypotheses:

H3: Knowledge orientation has a significant positive effect on BA capabilities.

H3a: Knowledge commitment has a significant positive effect on data awareness and
recognition ability.

H3b: Knowledge commitment has a significant positive effect on data integration capability.

H3c: Knowledge commitment has a significant positive effect on deep analysis and insight
capability.

H3d: Shared vision has a significant positive effect on data perception and recognition.
H3e: Shared vision has a significant positive effect on data integration capability.

H3f: Shared vision has a significant positive effect on deep analysis and insight.

H3g: Open-mindedness has a significant positive effect on data perception and recognition.
H3h: Open-mindedness has a significant positive effect on data integration ability.

H3i: Open-mindedness has a significant positive effect on deep analysis and insight.

3.4. Mediating Role of BA Capabilities

The ability to leverage BA capabilities is critical to transforming companies and fa-
cilitating business model innovation. However, recognizing the importance of Bas and
improving their capabilities requires building a knowledge organization and maintaining a
dynamic knowledge environment [14,32]. First, BA disrupts existing business paradigms
by developing new ways of thinking and creating company value. Companies must be
aware of the business benefits of the BA and create BA capabilities by focusing on internal
organizational knowledge. Second, in the BA-driven digital economy, according to resource
theory and dynamic capability theory, organizations must not only acquire BA, but also per-
ceive and identify valid and economically relevant data from unstructured, heterogeneous,
and huge data. This requires organizations to have excellent BA capabilities. Otherwise,
the benefits of BA will not be realized, but will become a burden and responsibility for
the organization. In the above influential relationship between knowledge orientation, BA
capabilities, and business model innovation, companies improve BA capabilities through
knowledge commitment, shared vision, and open knowledge orientation. Firms discover
new business value through BA integration capabilities and reposition consumers to under-
stand their demand preferences and create new products and services for them. Based on
the in-depth analysis and insight of BA, new profit models and forward-looking strategic
business layout are explored and established so as to better serve the business model
innovation and strategic practice of enterprises and gradually form competitive advantages
with enterprise characteristics. Therefore, it can be speculated that in the transmission
mechanism of knowledge orientation — BA capability — business model innovation, the
knowledge mechanism constructed by knowledge orientation ensures the adaptability
and continuous improvement of BA capability of enterprises. In turn, the enhancement of
BA capability further promotes the innovation and transformation of enterprise business
models. Therefore, the following hypothesis is proposed in this study:

H4: BA capabilities mediate the relationship between knowledge orientation and business
model innovation.
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3.5. Moderating Effect of Industry Type

In the context of digital economy, the innovation of business models based on BA
is considered to be an inevitable choice for high-tech industrial enterprises such as new
energy companies, Internet companies, and e-commerce companies, and has also been
studied by scholars [36,44]. However, as new technologies such as BA, cloud computing,
and 5G continue to penetrate and influence the development of digital transformation of
traditional enterprises, traditional enterprises also need to advance their business models
based on the requirements of BA and the challenges of digital transformation [2,8,11]. In the
process of digital transformation of traditional enterprises, traditional enterprises also need
to promote business model innovation based on the requirements of BA and the challenges
of digital transformation [33,38,49]. What kind of differences exist in the transmission
mechanism of knowledge orientation — BA capabilities — business model innovation
among different industrial attributes and different types of enterprises? So far, no research
has been able to provide a systematic answer.

This study draws on the research paradigm of relevant scholars [9,34,50] to further
examine the moderating effect of industry type (high-tech industry and non-high-tech
industry) on the relationship between knowledge orientation — BA capabilities — business
model innovation. Specifically, this study examines the moderating effect of industry type
on knowledge orientation and BA capabilities, the moderating effect of industry type
on knowledge orientation and business model innovation, and the moderating effect of
industry type on BA capabilities and business model innovation, so as to better answer the
generality and specificity of BA-driven business model innovation in enterprises of different
industry types. According to Nieves, et al. [17], enterprises in high-tech industries mainly
include electronic information, biology and new medicine, aerospace, new materials, high-
tech services, new energy and energy conservation, resources and environment, advanced
manufacturing, and automation. In contrast, firms in non-high-tech industries mainly refer
to general manufacturing and service firms [40]. Based on this, the following hypotheses
are proposed:

HS5: Industry type moderates the relationship between knowledge orientation, BA capabili-
ties, and business model innovation.

Hb5a: Industry type has a moderating effect on the relationship between knowledge orienta-
tion and BA capabilities.

H5b: Industry type has a moderating effect on the relationship between knowledge orien-
tation and business model innovation.

H5c: Industry type has a moderating effect on the relationship between BA capabilities and
business model innovation.

Based on the above analysis and theoretical discussion, the theoretical model of this
study is shown in Figure 1.

Moderating variable: Industry type

High-tech industry/Non-high-tech industry

* Open mindedness

H4
o H>a . . - H5c
Knowledge Orientation Business Analytics Capabilities
* Knowledge commitment * Data perception and identification capability Business Model
* Shared vision H3 * Data integration capability H2 Innovation

* Deep analysis and insight capability

H5b

H1

Figure 1. Research model.
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4. Research Methodology
4.1. Data Collection

This study primarily used questionnaires to collect data. The questionnaires were
distributed purposively to ensure that the firms asked had the expertise and capability to
use BA for business model innovation. The analysis conducted in this study was based on
senior business analytics professionals (see Table 1). These professionals are drawn from
Fortune 500 companies in the United Arab Emirates, many of which are headquarters of
leading global multinational technology and service companies in the MENA region, and
also include government departments and semi-state agencies with advanced analytical
capabilities. The sample of firms (high-tech and non-high-tech industries) was obtained
from the Dubai Chamber of Commerce and Industry (https://www.dubaichamber.com/
en/home/ (accessed on 21 January 2023)) in the United Arab Emirates. It should be
emphasized that a potential limitation of any survey is the target population, which has
the potential to introduce bias into the findings, as well as to influence the true population
beyond the sample population in judging the generalizability of the findings. In this study,
we deliberately targeted senior individuals who have an organizational perspective on
any possible impact of investments and activities in and around business analytics, as
the key research question was to test the correlation between the generated knowledge
orientation and BA capabilities present in the organization and their impact on business
model innovation.

Table 1. Distribution of sample characteristics (n = 207).

Sample Characteristics No. Pct. (%)

Healthcare and biotech 11 5.3

Aerospace and defense 15 7.2

High-tech Enterprise Telecommunications (including IT services) 81 39.1

Advanced manufacturing and automation 19 9.2

Industry

Energy and energy-saving technology 14 6.8

. . Traditional manufacturing 48 23.2

Non-high-tech enterprise Traditional service industry 82 39.6

100 employees or less 38 18.4

101~500 employees 110 53.1

Enterprise size (No. of employees) 501~2000 employees 36 17.4
2001~5000 employees 18 8.7

More than 5000 employees 5 2.4

5 years or less 14 6.8
6~10 years 49 23.7

Enterprise Age 11~15 years 106 51.2
16~20 years 28 13.5

21 years or more 10 48

<1 year 43 20.8

1-4 years 50 24.2

Total Business 5-9 years 55 26.6
Analytics Experience 10-14 years 38 184
14+ years 21 10.1

CEO/President 15 7.2

Business Analysis/Software Developer 73 35.3

, - Head of Digital Marketing /Strategy 42 20.3
Respondent’s position Project and portfolio Manager 33 159
IT Director 21 10.1

Product Manager 18 8.7

The questionnaires were distributed and collected in three ways: first, through the
online platform of Questionnaire Star; second, by distributing and collecting the question-
naires from MBA students on site; third, through the MBA alumni group; the electronic
version of the questionnaires was sent to the respondents. The data were collected between
June and October 2022. A total of 700 questionnaires were distributed in this study, and
286 questionnaires were returned, with a sample return rate of 41.5%. Through screening,
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79 invalid questionnaires that were incomplete or had obvious similarities were excluded,
and 207 valid questionnaires were obtained. Among them, 147 belonged to enterprises
in high-tech industries and 130 belonged to enterprises in non-high-tech industries. An
analysis of variance (ANOVA) was conducted on the data from the three sources, and it
was found that there were no significant differences in the data collection methods and
sampling firms, thus they could be combined for analysis.

4.2. Variable Measurements

To ensure content validity of the survey, the variables were measured mainly based on
established scales that have been published and applied in previous studies. The knowl-
edge orientation variables included three dimensions: knowledge commitment, shared
vision, and openness. These scales were largely adapted from Chaithanapat, et al. [8] and
included 18 items, of which six measured knowledge commitment, six measured shared vi-
sion, and six measured openness. BA capabilities were measured in three dimensions: data
perception and recognition, data integration, and deep analysis and insight. These items
were mainly derived from the studies of Kristoffersen, et al. [41], Kristoffersen, et al. [32],
and Munir, et al. [51]. Among them, data perception and identification included five
items, data integration included five items, and deep analysis and insight included seven
items. The measures of business model innovation were mainly adapted from the study
by Nieves, et al. [17], which measured business model innovation in terms of value repo-
sitioning, value transfer and acquisition network reconfiguration, and value proposition
innovation. As shown in Table 2, each item in the questionnaire was assessed using a
5-point Likert scale, where 1 is strongly agree and 5 is strongly disagree.

Table 2. Results of reliability and convergent validity tests.

Variables Measurement Items Factor Loadings (A) Cronbach’s o AVE CR
1. Firms must gain competitive advantage through the 0763
key factor of knowledge capabilities. '
2. Knowledge orientation and organizational knowledge 0721
building has become one of the core values of the firm. ’
3. Employee investment in knowledge is an investment 0.724
Knowledge in the firm rather than a cost to the firm. : 0.769 0.638 0.854
Commitment ' ’ '
4. In the era of knowledge economy, knowledge has
become one of the necessary conditions for the survival 0.686
of the firm.
5. The importance of employee knowledge is fully 0726
reflected in the construction of corporate culture. ’
6. The importance of continuous knowledge has reached 0.739
a consensus in the firm. )
1. Employees have a clear understanding of the strategic
planning and industry positioning of the 0.721
firm’s development.
2. Functional areas of the business have a common vision 0.724
for organizational development. ’
3. Employees in all departments and at all levels of the
firm are working hard to achieve a consensus 0.684
Shared Vision strategic goal. 0.814 0.753 0.864
4. The firm’s employees are able to fulfill their corporate 0726
social responsibility guided by the organization’s vision. ’
5. A mechanism has been established within the firm to
bring management and employees together to share the 0.738
vision of the firm.
6. The firm has formed a vision of development shared 0.793
and followed by all employees. ’
1. The firm is open to criticism from others about its 0821
business philosophy and approach. ’
Open-Mindedness ., . 0.764 0.682 0.886
2. The firm’s managers are open to questions from 0.757

subordinates and junior staff.
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Table 2. Cont.

Variables Measurement Items

Factor Loadings (A)

Cronbach’s &

AVE

CR

3. The firm has developed a consensus on the
importance of tolerance, openness and inclusion of
different opinions.

0.719

4. Employees are strongly encouraged to break out of the
routine and traditional paradigms in their work.

0.793

5. Continuous innovation based on a dynamic
environment has become an important part of
corporate culture.

0.785

6. In the face of new technologies and knowledge, the
firm encourages employees to come up with original
ideas and approaches.

0.719

1. The value of big data is often discussed across
departments within the firm.

0.793

2. The firm is able to recognize the importance of data
and identify the sources of data with business value.

0.784

) 3. To keep up with the changes in digital technology, the
Data P.e.rceptlon aﬁfl firm is constantly aware of the trends in
Recognition Capability business analytics

0.723

4. The firm recognizes the value of business analytics
expertise in the company’s sustainable development.

0.755

5. The firm recognizes that business analytics is not only
a matter for the technology department, but also requires
the attention of all employees in the firm.

0.783

0.825

0.654

0.882

1. The firm has the ability to develop an independent
business analytics platform and is willing to use external
business analytics platforms.

0.687

2. The firm has the ability and pipeline to access data
outside and inside the organization without interruption.

0.823

) 3. The firm can update its business data processing and
Data Integration analysis techniques in response to changes in
Capability digital technology.

0.774

4. The firm values and is willing to cultivate professional
and excellent business analytics professionals through
internal training and external importation.

0.799

5. The firm is able to integrate and coordinate business
data resources according to the needs of the company’s
strategic objectives and business model.

0.756

0.876

0.724

0.875

1. The firm has owned and mastered a range of business
analytics software, tools and technologies.

0.785

2. The firm has the ability to analyze and process
structured and unstructured business data

0.778

3. The firm has the ability to identify and filter out
commercially valuable information from massive
amounts of data.

0.785

In—dgpth AnalYSi'S 'and 4. The firm can facilitate the commercial application of
Insights Capability business data on multiple levels and channels.

0.733

5. The firm effectively examines changing trends in
consumer demand through business analytics.

0.792

6. The firm can use business analytics to gain insight into
the direction of organizational management and
business innovation.

0.773

7. The firm improves the efficiency and effectiveness of
operational decisions through business analytics.

0.714

0.873

0.679

0.888

1. The firm realizes new business value based on the
development of innovative products and services.

0.680

2. The firm develops new target markets through more
accurate market segmentation.

0.683

3. The firm builds a value network of shared benefits

Business Model
with its partners based on data sharing.

Innovation

0.713

4. The firm continues to expand profitability and
business in line with changing market conditions and the
new digital economy.

0.725

5. In general, the business model innovation of
enterprises is novel and can be dynamically adapted.

0.682

0.773

0.685

0.829
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5. Results Analysis
5.1. Reliability and Validity Test

To evaluate variables and their associated measures, we conducted reliability, con-
vergent validity, and discriminant validity tests. In this study, Cronbach’s coefficient and
Composite Reliability (CR) were used to test the reliability of each variable (at the construct
level). As shown in Table 2, the results show that the Cronbach’s « coefficients for each
variable and its dimensions are greater than 0.70, which is higher than the acceptable
threshold of 0.60 [52]. The CR of each variable was also above the critical value of 0.70,
and therefore, the measures were sufficiently reliable. The reliability of the indicator was
assessed by checking whether the variable and item loadings were above a threshold of
0.70. To determine the convergence validity, we checked whether the average variance
extracted value (AVE) was above the lower limit of 0.50. The minimum value observed
was 0.62, which is considerably above this threshold. In terms of discriminant validity,
confirmatory factor analysis was used to test if each indicator’s outer loading was greater
than its cross-loadings with other constructs [53]. As presented in Table 2, the normalized
factor loadings (A) for knowledge commitment, shared vision, open mindedness, data per-
ception and identification capability, data integration capability, deep analysis and insight
capability, and business model innovation were all above 0.60; all reached the threshold
of normalized factor loadings above 0.50. The average variance extracted (AVE) of each
variable is also above 0.60, and its square root is greater than 0.70, which is greater than
the correlation coefficient of this factor with other factors. Thus, these variables exhibit
sufficient discriminant validity.

5.2. Structural Equation Modeling

In this study, the overall theoretical model of the relationship between knowledge
orientation, BA capabilities, and business model innovation was fitted with AMOS 22.0 soft-
ware based on the goodness-of-fit indices tested by structural equation modeling. The
results of fitting indices shown in Table 3 indicate that the standard chi-square value (x?/df)
(1.932), comparative fit index CFI (0.921), fit index GFI (0.932), and performance index
IFI (0.914) and NNFI (0.907) indices of the model satisfy the requirements of structural
equation model testing. Therefore, the overall theoretical model of the relationship between
knowledge orientation, BA capabilities, and business model innovation provides a good
estimation model to fit the data, and the theoretical model of this study is acceptable.

Table 3. Results of model fitting indicators.

Index x2/df RMSEA GFI IFI NNFI CFI
Value 1.932 0.065 0.932 0.914 0.907 0.921
Threshold <3 <0.08 >0.9 >0.9 >0.9 >0.9

5.3. Path Analysis and Hypothesis Testing
5.3.1. Relationship between Knowledge Orientation, BA Capabilities, and Business
Model Innovation

The theoretical model of this study contains a total of seven research variables. How-
ever, because knowledge orientation and BA capabilities are multidimensional variables,
hypothesis testing of these variables focused primarily on the examination of their sub-
variables. The three components of knowledge orientation constitute three exogenous
variables. The three components of BA capabilities constitute three mediating variables
that act as both influences and causes of the other exogenous variables. Business model
innovation, as an endogenous variable, is a unidimensional variable. Based on the relation-
ship between the variables, 15 paths and corresponding hypotheses in the research model
were obtained. The results of the path coefficients and hypothesis tests are shown in Table 4.
The path coefficients of all hypotheses, except H3f and H3i, exhibit significant relationships
with each other. Thus, H1 and H2 are supported, but H3 is only partially supported.
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Table 4. Results of path coefficients and hypothesis testing.

Hypothesis Correlation CoePf;'tcl;ent T—Value Test Results
H1 Knowledge Orientation — Business Model Innovation Supported
Hla Knowledge Commitment — Business Model Innovation 0.376 *** 9.840 Supported
Hilb Shared Vision — Business Model Innovation 0.363 *** 6.566 Supported
Hic Open-Mindedness — Business Model Innovation 0.479 *** 5.509 Supported
H2 BA Capabilities — Business Model Innovation Supported
H2a Data perception and recognition capabilities — Business model innovation 0.723 *** —8.252 Supported
H2b Data integration capability — Business model innovation 0.425 *** 7.714 Supported
H2c In-depth analysis and insight capabilities — Business model innovation 0.484 *** 9.426 Supported
H3 Knowledge Orientation — BA Capabilities Partially supported
H3a Knowledge commitment — Data perception and recognition capabilities 0.552 ** —2.466 Supported
H3b Knowledge Commitment — Data Integration Capability 0.48 ** —2.278 Supported
H3c Knowledge Commitment — In-depth analysis and insight capabilities 0.772 *** —2.842 Supported
H3d Shared Vision — Data perception and recognition capabilities 0.838 ** 2.435 Supported
H3e Shared Vision — Data Integration Capabilities 0.462 ** 2.397 Supported
H3f Shared Vision — In-depth analysis and insight capabilities —0.063 1.327 Not supported
H3g Open-Mindedness — Data perception and recognition capabilities 0.435 *** —4.246 Supported
H3h Open-Mindedness — Data Integration Capabilities 0.547 ** —2.360 Supported
H3i Open-Mindedness — In-depth analysis and insight capabilities —0.286 —1.556 Not supported
Notes: ***p <0001, ** p < 005.
5.3.2. Mediating Effect of BA Capabilities
This study examines the mediating effect of BA capabilities on the relationship be-
tween knowledge orientation and business model innovation by comparing the direct
and indirect effects of the variables to verify the mediating effect test rule. The direct
effects include the direct effect of the independent variable on the outcome variable and the
direct effect of the mediating variable on the outcome variable. The rule for calculating the
indirect effect is: indirect effect = direct effect of the independent variable on the mediating
variable x direct effect of the mediating variable on the outcome variable [54]. According
to the above rules for testing the mediating effect, if both the direct effect of knowledge ori-
entation on business model innovation and the direct effect of BA capabilities on business
model innovation are smaller than the effect of knowledge orientation on business model
innovation through BA capabilities (i.e., the indirect effect of knowledge orientation on
business model innovation), then the mediating effect of BA capabilities on the relationship
between knowledge orientation and business model innovation is smaller than the direct
effect of knowledge orientation on business model innovation (i.e., the indirect effect of
knowledge orientation on business model innovation). The results of the mediating effect
test of BA capabilities on the relationship between knowledge orientation and business
model innovation are shown in Table 5. The direct effect of knowledge orientation on busi-
ness model innovation (impact coefficient of 0.758) and the direct effect of BA capabilities on
business model innovation (impact coefficient of 0.653) are smaller than the indirect effect
of knowledge orientation on business model innovation (1.366 x 0.653 = 0.892). Therefore,
the mediating effect of BA capabilities holds and H4 is supported.
Table 5. Test results of mediating effects of BA capabilities.
Effect Type Outcome Variables Knowledge Orientation BA Capabilities Business Model Innovation
Direct effect BA Capabilities 1.366 0.000 0.000
trect eftec Business Model Innovation 0.758 0.653 0.000
Indirect effect BA Capabilities 0.000 0.000 0.000
ndrect ettects Business model innovation 0.892 0.000 0.000

5.3.3. Moderating Effect of Industry Type

In this study, a multiple sampling analysis technique was used to investigate the
moderating effect of different industry types on the relationship between knowledge
orientation, BA capabilities, and business model innovation [19]. Table 6 displays the
results of the moderation test of industry type on the relationship between knowledge
orientation, BA capabilities, and business model innovation.
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Table 6. Test results of the moderating effect of industry type on the relationship between knowledge
orientation, BA capabilities, and business model innovation.

Model

x? Ax? Test Results

Unconstrained Model 145.97
Constraint Model
Knowledge Orientation/BA Capabilities 149.74 3.77 ** Hb5a Supported
Knowledge Orientation/Business Model Innovation 147.12 1.15 H5b Not supported
BA Capabilities /Business Model Innovation 150.14 4.17 ** Hb5c Supported

Note: ** p <0.05.

First, the x2 value in the unconstrained model is 135.87, the correlation coefficient
between knowledge orientation and BA capabilities in the subsample of high-tech and
non-high-tech firms is set as a relative value, and the other parameter values are estimated
freely. Comparing the constrained and unconstrained models, the difference in x2 values is
3.77, which is significant at the p < 0.05 level, indicating that industry type has a moderating
effect on the relationship between knowledge orientation and BA capabilities. This suggests
that H5a is supported.

Second, similarly, the x? value of the moderating effect of industry type on the rela-
tionship between knowledge orientation and business model differs by 1.15 between the
constrained and unconstrained models and does not reach a significant level. This indi-
cates that industry type has no moderating effect on the relationship between knowledge
orientation and business model innovation; thus, hypothesis H5b is not supported. Third,
comparing the constrained and unconstrained models, the x? value of the moderating
effect of industry type on the relationship between BA capabilities and business model
innovation differs by 4.17 and is significant at the p < 0.05 level. This indicates that industry
type has a moderating effect on the relationship between BA capabilities and business
model innovation. Therefore, hypothesis H5c is supported. The above test results indicate
that industry type moderates knowledge orientation and BA capabilities, BA capabilities,
and business model innovation, but shows no moderating effect on knowledge orientation
and business model innovation. Therefore, hypothesis 5 is only partially supported.

The results of comparing the coefficients of variable paths between high-tech and
non-high-tech firms are presented in Table 7. In the case of non-high-tech firms, the co-
efficients of knowledge orientation and BA capabilities (0.754) and BA capabilities and
business model innovation (0.674) are significantly larger than the coefficients of knowledge
orientation and BA capabilities (0.417) and BA capabilities and business model innovation
(0.347). However, in the case of high-tech companies, the coefficients of knowledge ori-
entation and business model innovation (0.742) and knowledge orientation and business
model innovation are significantly greater than the coefficient of knowledge orientation
and business model innovation (0.711). This indicates that the influence of knowledge
orientation on BA capabilities and the influence of BA capabilities on business model
innovation of high-tech industry enterprises is greater than that of non-high-tech industry
enterprises. Therefore, under the moderating effect of industry type, the degree of influence
of knowledge orientation on BA capabilities and the degree of influence of BA capabilities
on business model innovation of high-tech industry enterprises is greater than the influence
of knowledge orientation on BA capabilities and the influence of BA capabilities on business
model innovation of non-high-tech industry enterprises.

Table 7. Comparative analysis of the path coefficients of the relationship between knowledge
orientation, BA capabilities, and business model innovation in enterprises of different industry types.

Model Path

High-Tech Industry Enterprises Non-High-Tech Industry Enterprises
Path Coefficient T-Value Path Coefficient T-Value

Knowledge Orientation-BA Capabilities 0.754 4.854 *** 0.417 2.731**
Knowledge Orientation-Business Model Innovation 0.742 5.557 *** 0.711 4.313 ***
BA Capabilities-Business Model Innovation 0.674 6.242 *** 0.347 3.711*

Note: ***p <0001, ** p <0 05.
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6. Discussion

Based on the knowledge-based view and dynamic capabilities of the firm, this study
examines the interactions among BA capabilities, knowledge orientation, and business
model innovation, and empirically tests the moderating effect of industry type on these
interactions. The main findings of this study are as follows.

First, both knowledge orientation and BA capabilities have a significant positive
relationship with business model innovation. The positive impact of knowledge orientation
on business model innovation is supported by the significant positive relationship between
the three sub-dimensions of knowledge orientation: knowledge commitment, shared vision
and open-mindedness, and business model innovation. All three sub-dimensions of BA
capabilities (data perception and identification, data integration, and deep analysis and
insight) have a significant positive relationship with business model innovation. These
findings are strategically important and suggest that BA, as an important resource and
asset, does not by itself lead to the development of business model innovation. On the
contrary, BA capabilities must be utilized to improve each component of the business model
or the overall system to promote the transformation and innovation of the business model.
Therefore, enterprises should not only pay attention to the precipitation and accumulation
of BA resources, but should also strengthen the cultivation of BA capabilities, which is an
important factor affecting whether the potential value of BA can be tapped and utilized.
This is also one of the inevitable ways to promote the innovation of enterprise business
model.

Second, the relationship between knowledge orientation and BA capabilities was
partially supported. The three sub-dimensions of knowledge commitment, shared vision,
and open-mindedness had significant positive correlations with two sub-dimensions of BA
capabilities (data perception and identification capabilities and data integration capabili-
ties). In addition, the knowledge orientation sub-dimension of knowledge commitment
had a significant positive relationship with the deep analysis and insight sub-dimension of
BA capabilities. However, shared vision and open-mindedness did not have a significant
positive effect on deep analysis and insight capability. This may be due to the fact that BA
competency, as a dynamic capability [12,29,50], requires a systematic process of knowledge
and cultivation, based on the awareness, reflection, exploration, and insight of potential,
emerging, and applied information technology and external business transformations to BA
technologies. Among them, data perception and identification capabilities are the prerequi-
site capabilities for data integration capabilities. Data integration capability is a prerequisite
for deep analysis and insight capability. As a result, it forms an evolutionary process
from data perception and recognition capability to data integration capability to deep
analysis and insight capability. The accumulation process of quantitative change causes
qualitative change. The improvement of enterprise BA deep analysis and insight capability
stimulates the accumulation of enterprise data perception capability and data integration
capability, which interacts and evolves in a cycle at a new level. In addition, in the context
of the big data era where the digital economy drives business model transformation and
innovation, the combination of deep analysis and insight capabilities and business model
innovation is also influenced by many dynamic factors, such as the organizational vision of
the company, the mental model of managers, the size of the company, and the expansion
of business boundaries [9]. Deep analysis and insight capabilities are among the most
important capabilities for companies to drive BA-based business model innovation [55].
Shared vision and open-mindedness, as important components of organizational culture,
have been internalized as fundamental organizational requirements that drive growth and
development throughout the company. Therefore, they have no direct impact on BA’s deep
analysis and insight capabilities [56].

Third, BA capabilities play a mediating role in the relationship between knowledge
orientation and business model innovation, showing a path mechanism of knowledge
orientation — BA capabilities — business model innovation. This finding indicates that,
on the one hand, knowledge orientation and organizational knowledge behavior based on
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knowledge orientation are important driving forces for BA competency cultivation, devel-
opment, and growth. Although BA brings new ways of thinking, development concepts,
organizational resources, production factors, and business opportunities, companies will
not be able to recognize the value of BA if they do not establish a knowledge-oriented
organizational culture. In addition, they will not be able to explore and integrate the
business value of BA through analytical knowledge and insight to form new business
opportunities. Therefore, a high degree of knowledge orientation within the enterprise will
promote BA capabilities, thus facilitating the smooth development of BA from perception
and identification to integration and application.

On the other hand, the improvement of BA capability is a necessary condition for
the success of BA-based business model innovation. Business model innovation includes
three aspects: value proposition, value creation, and value delivery. The improvement of
BA capability will help enterprises to perceive, identify, integrate, analyze, and insight
BA. Through the combination of BA and consumer demand, new value positioning and
value proposition are formed, new consumer value is created for customers, and the value
delivery mechanism of digitalization, industry chain integration, and profit innovation
is realized. Thus, the business model innovation embedded through BA promotes the
value-added and dynamic sustainable development of the enterprise. According to Mu-
nir, et al. [51], the cultivation status of BA capabilities is the key to whether a firm can
capture and exploit the business value of BA. It is also an important part of the business
model innovation process of an enterprise. Having BA is not valuable to the organization;
only by structuring the knowledge, properly examining the business prospects hidden in
these data, translating it into business models, and encouraging business model innovation
can BA generate meaningful value for the enterprise.

Finally, industry type has a moderating effect on knowledge orientation and BA
capabilities as well as BA capabilities and business model innovation. However, it does not
moderate the relationship between knowledge orientation and business model innovation.
First, the effect of knowledge orientation on BA capabilities of high-tech industry firms
is greater than the effect of knowledge orientation on BA capabilities of non-high-tech
industry firms. Second, the degree of influence of BA capabilities of high-tech industry
enterprises on business model innovation is greater than the influence of BA capabilities
of non-high-tech industry enterprises on business model innovation. Third, the degree
of knowledge orientation’s influence on business model innovation is higher in both
high-tech and non-high-tech enterprises. Therefore, although there is a significant effect of
knowledge orientation on BA capabilities and BA capabilities on business model innovation
in different industrial environments, the effect of knowledge orientation on BA capabilities
and BA capabilities on business model innovation is stronger in high-tech enterprises. In
the process of improving dynamic capabilities and promoting knowledge-based business
model innovation, the effect of knowledge orientation on BA capabilities and BA capabilities
on business model innovation is stronger.

7. Managerial Implications

The findings from this study provide several implications for companies in the digital
economy to establish a knowledge-oriented organizational culture, enhance BA competen-
cies, and promote business model transformation and innovation based on BA capabilities.

First, the findings from this study suggest that firms should elevate the building of
knowledge-based organizations to the strategic level of the company. They also need to
develop a vision-sharing system within the organization through communication and
dissemination, and cultivate employees’ mindset of being open, inclusive, and proactive
in adapting and embracing change. To create an organizational climate and knowledge
environment of trust, sharing, and openness, organizations should establish horizontal
and vertical mechanisms for sharing knowledge, technology, and information among
employees, teams, and departments so that employees are willing to innovate and enjoy
innovation.
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Second, this study emphasizes the importance of BA capacity building and vigorously
improving enterprises’ cognitive identification, data integration, and deep analysis and in-
sight capabilities of BA. Enterprises should widely promote new technologies and concepts
such as BA, cloud computing, artificial intelligence, and blockchain, and their business
application values to their employees. Enterprises should pay attention to the cognition
and adoption of BA technology and strengthen the integration of BA technology with
existing technology systems. At the same time, we should pay attention to the construction
of BA talents and digital economy talents and establish a professional talent training system
for enterprises through internal training and external introduction in order to cope with
the dynamic evolution of BA technology.

Third, this study concludes that enterprises should adequately utilize the power of
BA capabilities in the conduction of organizational knowledge orientation and business
model innovation. In the process of promoting business model innovation, enterprises
should improve BA’s perception and identification ability, data integration ability, and deep
analysis and insight ability through knowledge orientation. On the basis of improving
BA'’s ability, it promotes local and overall innovation of business model. This is also
an inevitable way for enterprises to enhance business model innovation and achieve
sustainable development through BA capability in dynamic and uncertain markets.

Finally, the findings from this research show that both high-tech and non-high-tech
enterprises need to pay a great deal of attention to the role of knowledge orientation in
the process of business model innovation, enhance BA capability through knowledge
orientation, and promote business model transformation and innovation. In contrast, tradi-
tional industrial enterprises should actively promote industrial upgrading and enterprise
transformation to realize the transformation from traditional technology and traditional
manufacturing to digitalization, smart manufacturing, and other high-tech enterprises so as
to better cope with the challenges of BA, improve BA capability, and finally realize business
model innovation in the digital economy era.

8. Conclusions

Drawing on knowledge orientation and dynamic capability theory, this study exam-
ines the direct relationship between knowledge orientation, BA capability, and business
model innovation. In addition, this study examines the mediating role of BA capabilities
in knowledge orientation and business model innovation, as well as the moderating role
of industry type. The results show that knowledge orientation and BA capabilities are
significantly and positively related to business model innovation, while knowledge com-
mitment, shared vision, and open-mindedness are significantly and positively related to BA
perception and recognition capabilities and BA integration capabilities. However, shared
vision, open-mindedness, and deep analysis were significantly and positively related to in-
sight capability. BA capability has a mediating role in the relationship between knowledge
orientation and business model innovation, showing the path mechanism of knowledge
orientation — BA capability — business model innovation. Industry type has a moderating
effect on knowledge orientation and BA capability but has no effect on the relationship
between knowledge orientation and business model innovation. The results of this study
suggest that firms should develop different strategies to develop their BA capabilities and
initiatives. Doing so depends heavily on the type of business model innovation they aim
to achieve. In addition, these initiatives should consider the knowledge motivation and
knowledge culture of the firm.

9. Research Limitations and Future Directions

While the findings from this study provide important insights into the relationship
between knowledge orientation and BA capabilities in driving business model innovation,
this study inevitably has some limitations. First, this study only considers business model
innovation as a unidimensional concept. However, many scholars have mentioned that
business model innovation is a systematic and holistic innovation at the firm level, which



Informatics 2023, 10, 19 21 of 23

involves the interaction of various factors within the business model [21]. Second, in this
study, BA capabilities must traverse an evolutionary process from data perception and
recognition to data integration to deep analysis and insight. The process of quantitative
change leading to qualitative change is one in which the three sub-dimensions impact and
interact with one another, rather than being unconnected and parallel. Third, this study
does not investigate the link between the dimensions of BA capability, which might be
enhanced in the future to supplement the theoretical model presented in this work. Finally,
most of the empirical data in this study were collected through survey instruments. This
may lead to an overestimation of the applicability of BA and business model innovation in
organizations.

As the business landscape continues to evolve, the concept of business model innova-
tion will become increasingly multidimensional in nature. In the future, it will be necessary
to study business model innovation from multiple perspectives in order to fully grasp
the impact of knowledge orientation and business architecture (BA) capability on each
dimension of innovation and the interactions among them.

One way to enhance the external validity of these findings is by incorporating ob-
jective data published by business model innovation index reports from global research
institutions or publicly traded firms. This approach would provide a more comprehensive
understanding of the nuances of business model innovation and the factors that contribute
to its success. Additionally, by leveraging data from a wide range of sources, researchers
can gain a more nuanced understanding of how different dimensions of business model
innovation interact with one another, and how these interactions can be leveraged to drive
growth and success in the future.
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