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Abstract: Digital entrepreneurial ecosystem embeddedness disrupts existing boundaries and content
of innovative entrepreneurial activities, restructuring entrepreneurial landscape. However, how
it drives the process and mechanisms of user entrepreneurial opportunity development remains
underexplored. Based on entrepreneurial ecosystem theory and knowledge dynamic capability
theory, this study examines the mediating role of knowledge dynamic capabilities in the relationship
between digital entrepreneurial ecosystem embeddedness and user entrepreneurial opportunity
development. Using a sample of 232 user entrepreneurial enterprises in China, hierarchical regression
analysis and bootstrap methods are employed to investigate the mechanisms. The results reveal that
digital entrepreneurial ecosystem embeddedness significantly promotes knowledge acquisition and
sharing capabilities, which in turn facilitate entrepreneurial opportunity development. Moreover,
under higher levels of entrepreneurial learning, the promotion of knowledge acquisition and sharing
capabilities by digital entrepreneurial ecosystem embeddedness becomes more significant. Further-
more, knowledge dynamic capabilities, consisting of knowledge acquisition and sharing capabilities,
significantly promote entrepreneurial opportunity development, partially mediating the relationship
between digital entrepreneurial ecosystem embeddedness and entrepreneurial opportunity develop-
ment. Additionally, knowledge sharing capability serves as the preferable pathway in the dual-driven
process of digital entrepreneurial ecosystem embeddedness and entrepreneurial opportunity devel-
opment. Our findings contribute to understanding the dynamics of user entrepreneurship in China in
the digital environment, and offer practical insights for leveraging digital embeddedness to improve
the quality and efficiency of opportunity development and promote the sustainability of the digital
entrepreneurial ecosystem.

Keywords: digital entrepreneurship ecosystem embeddedness; user entrepreneurship; entrepreneurial
opportunity development; knowledge dynamic capabilities; entrepreneurial learning

1. Introduction

In recent years, digital technologies such as big data, cloud services, artificial intelli-
gence, and blockchain have profoundly reshaped the entrepreneurial model and indus-
try pattern, and expanded entrepreneurial opportunities for entrepreneurs. Against the
background of digital economy and China’s policy call for “mass entrepreneurship and
innovation”, China’s user entrepreneurial activities have been increasing [1]. Supported by
digital technologies, digital user entrepreneurship has experienced explosive growth, with
platforms such as Jittery, Pinduoduo, Xiaohongshu, and BeiliBili rapidly becoming leaders
in China. Digital technologies have rebuilt the entrepreneurial environment, leading to
the formation of a digital entrepreneurial ecosystem [2]. This ecosystem consists of a
variety of entities and elements that act as a dynamic system driven by digital technolo-
gies, centered on entrepreneurial activities, and facilitates cooperative symbiosis among
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digital startups, digital users, governments, universities, and research institutions [3,4].
Digital entrepreneurship ecosystem embeddedness refers to the degree of relationship and
dependency that is formed between digital entrepreneurial firms and other members of
that ecosystem (e.g., users, partners, government, etc.) [5]. This embeddedness is mainly
reflected in the structural and relational aspects between the firm and other members of
the ecosystem. Among them, structural embeddedness relates to the firm’s position in the
ecosystem and the way it is connected, and relational embeddedness refers to the interac-
tion and cooperative relationship between the firm and other members. The larger and
richer the ecosystem size, the richer the type, and the more central the user entrepreneur’s
position in the ecosystem, the easier it is to realize entrepreneurial opportunity develop-
ment [5,6]. In addition, relational network embedding strengthens the relational bonds
among members in the ecosystem, increases trust among members, broadens information
exchange channels, and facilitates the transfer and acquisition of tacit knowledge, thus
improving the quality and efficiency of opportunity development [7–9]. Therefore, it is
necessary to examine the impact of digital entrepreneurship ecosystem embeddedness on
entrepreneurial opportunity development.

User entrepreneurship is defined as the process by which users take the initiative to
innovate and commercialize existing products or services in the market because they do
not meet their existing needs [10]. User entrepreneurship is often the opposite of traditional
entrepreneurship in that opportunities are not identified first, but rather existing products
and services are modified to create innovations that are later identified as business oppor-
tunities [11]. User entrepreneurs often lack knowledge of operations and organizational
management, but are more capable of entrepreneurial learning and product innovation
than non-user entrepreneurs, and are more passionate about entrepreneurship, which is
strengthened by solving demand problems [12,13]. At the same time, embedded digital
entrepreneurship ecosystems can provide user entrepreneurs with the necessary resources
for their survival and development, such as knowledge, skills, capital, technology, and
other entrepreneurial resources [8,14], which prompts user entrepreneurs to improve their
products and innovate their services in accordance with the market demand, and reduces
the risk of entrepreneurial uncertainty [9].

Entrepreneurial opportunity development is a dynamic process of identifying, evaluat-
ing, and capitalizing on potential business opportunities [15]. It depends on the interaction
between the entrepreneur and the internal and external environment [4,15]. Changes in
intrinsic system elements such as user cognitive modes and prior knowledge, and extrinsic
system elements such as resource sharing, network participation, and transfer evolution
in the collaborative process of digital entrepreneurial ecosystems have been found to be
important factors in triggering entrepreneurial opportunity development [2,6,8]. Since
the transformation of user cognitive patterns and original knowledge is influenced by
entrepreneurial learning behaviors and dynamic knowledge capabilities, the digital en-
trepreneurship ecosystem and knowledge dynamic capabilities become the key factors
influencing the development of opportunities. Knowledge acquisition capability is the abil-
ity of user entrepreneurs to acquire external knowledge, assimilate it, and apply it to new
business purposes [16]. Knowledge sharing capability, on the other hand, refers to the abil-
ity of user entrepreneurs to share the knowledge and experience they possess with others,
facilitating knowledge flows, collaboration, and co-learning [17]. Digital entrepreneurship
ecosystem embeddedness impacts entrepreneurs’ knowledge acquisition, creation, shar-
ing, and integration capabilities through various elements, structures, relationships, and
mechanisms, thereby promoting entrepreneurial opportunity development [7,9,18].

However, digital entrepreneurial ecosystem embeddedness does not unconditionally
drive users’ entrepreneurial opportunity development, and its effect depends on knowl-
edge dynamic capabilities and entrepreneurial learning behaviors. It has been found
that the stronger the entrepreneurial learning behaviors, the stronger the knowledge dy-
namic capabilities, and the higher the level of tapping, prying, and utilizing the digital
entrepreneurial ecosystem, the better the effect of driving entrepreneurial opportunity
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development [13,19–21]. Drawing on the theory of dynamic capabilities, knowledge dy-
namic capabilities help users break path dependency and core rigidity by dynamically
adjusting their knowledge base and structure, enabling them to identify and seize new
market and technology opportunities. By embedding in digital entrepreneurial ecosystems,
user entrepreneurs can dynamically integrate, share, and apply entrepreneurial knowledge
to enhance knowledge acquisition and sharing capabilities, thereby improving overall
knowledge dynamic capabilities and facilitating the development of entrepreneurial oppor-
tunities [7,21]. Therefore, it is imperative to investigate the mechanism of user entrepreneur-
ship opportunity development from the perspective of entrepreneurial ecosystem and
knowledge dynamic capabilities to enrich the content of user entrepreneurship research.

From a theoretical perspective, the concept of digital entrepreneurial ecosystems has
gradually attracted the attention of innovation and entrepreneurship research and has trig-
gered a wave of pioneering studies. However, the field is still in its infancy and lags behind
practical developments. Existing studies mainly focus on theoretical analysis and case
studies to explore the process and mechanism of entrepreneurial opportunity development
in the digital context [2,7,8], and examine the factors of users’ entrepreneurial opportunity
development from the perspectives of industry attributes, users’ identity characteristics,
and open interactions [10,12,14], but there are fewer empirical studies on the mechanism
of users’ entrepreneurial opportunity impacts from entrepreneurial theoretical perspec-
tives such as digital entrepreneurship ecosystem embeddedness and the capabilities of
entrepreneurs [7,13,18,21]. Therefore, in order to gain a deeper understanding of the driv-
ing mechanism of digital entrepreneurial ecosystem embeddedness on user entrepreneurial
opportunity development, this study utilizes the theory of entrepreneurial ecosystems
and knowledge dynamic capabilities. Using hierarchical regression analysis and bootstrap
methodology, the relationship between digital entrepreneurial ecosystem embeddedness,
knowledge acquisition capability, knowledge sharing capability, and user entrepreneurial
opportunity development is empirically examined. This study contributes to enriching the
theoretical research in the field of digital entrepreneurship ecosystems, digital entrepreneur-
ship, and user entrepreneurial opportunity. In addition, it provides practical insights into
how user entrepreneurs in the digital economy can promote the sustainability of their
startups and contribute to the sustainability goals of digital entrepreneurship ecosystems.

The structure of the paper is as follows. First, we conduct a literature review on topics
such as digital entrepreneurial ecosystem embeddedness, user entrepreneurial opportunity
development, knowledge dynamic capabilities, and entrepreneurial learning. Based on
relevant theories, we propose our research hypotheses. Second, we elaborate on the
research methodology, including the data collection process and variable measurements.
Third, we present the empirical results. Fourth, we discuss the consistency, differences,
or complementary aspects of our findings with existing research. Finally, we outline the
research conclusions, discuss the theoretical and practical implications of our study, and
suggest directions for future research.

2. Literature Review and Research Hypotheses
2.1. Digital Entrepreneurial Ecosystem Embeddedness and User Entrepreneurial
Opportunity Development

Sussan and Acs [3] first proposed that the digital entrepreneurship ecosystem combines
the characteristics of the entrepreneurial ecosystem and the digital ecosystem, and is a
collection of digital infrastructure governance, digital users, digital entrepreneurship,
and the digital market. The digital ecosystem is constructed by digital technology and
heterogeneous digital entities, with the needs of digital users as the core, and digital
products and services are created, disseminated, and connected by digital technology [3,22].
The entrepreneurial ecosystem is a complex system that can support entrepreneurship
and promote resource sharing. The digital entrepreneurial ecosystem not only inherits
the convergence, expansibility, and modularity of the digital ecosystem, but also has the
diversity, network, symbiosis, competitiveness, and self-maintenance of the entrepreneurial
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ecosystem [8,23]. This combination provides rich internal resources and mechanisms
for the embeddedness of the digital entrepreneurial ecosystem, making it a powerful
promoter of entrepreneurial opportunity development [21,24]. According to the theory of
entrepreneurial ecosystems, entrepreneurial activity is not only an individual behavior,
but also influenced by many factors such as environment, resources, network, and system.
Under this theoretical framework, the embeddedness of digital entrepreneurial ecosystem
is regarded as an important external factor, which has a potential positive impact on the
development of users’ entrepreneurial opportunities.

Digital entrepreneurship ecosystem embeddedness has triggered the reorganization
and optimization of the “supply–demand” relationship, embodying the characteristics of
diversity, networking, and symbiosis as outlined in entrepreneurship ecosystem theory.
Through features such as digital technology transformation, open collaboration among
all users, cross-border integration disruption, creation of high digital value, and dynamic
rapid iteration, the embeddedness has reshaped the traditional formation of entrepreneurial
opportunities, intensifying the relationship between “supply” and “demand”. This re-
organization and optimization have created favorable conditions for the emergence of
more entrepreneurial opportunities [2,22,25]. Furthermore, digital entrepreneurship ecosys-
tem embeddedness has accelerated the speed of identifying, evaluating, and validating
entrepreneurial opportunities, aligning with the principle of rapid iteration in entrepreneur-
ship ecosystem theory. The openness and availability features have shortened the distance
between upstream and downstream in the industry chain, bringing businesses closer to
customers. This not only facilitates the rapid emergence of entrepreneurial opportunities
but also contributes to their rapid evolution [7,26]. The embeddedness has altered the tra-
ditional model of entrepreneurial opportunity development, fostering a new pattern more
suited to the rapidly changing demands of the digital market. Moreover, it has provided
rich resource support for entrepreneurial opportunity iteration, reflecting the resource-
sharing characteristic of entrepreneurship ecosystem theory. By enhancing transparency,
it enables enterprises to identify, search, and obtain entrepreneurial resources at lower
costs, expanding the scope of alternative resources and improving the efficiency of resource
acquisition and utilization, thus providing robust support for the efficient development of
entrepreneurial opportunities [3,13]. Consequently, the following hypothesis is proposed:

H1. Digital entrepreneurship ecosystem embeddedness has a positive impact on user entrepreneurial
opportunity development.

2.2. Digital Entrepreneurial Ecosystem Embeddedness and Knowledge Dynamic Capability

In the context of digital entrepreneurship ecosystems, it comprises a system consisting
of digital enterprises, digital users, digital enterprise service agencies, government depart-
ments, and related industries [2]. Within these ecosystems, dynamic knowledge capabilities
represent the process by which enterprises acquire and apply knowledge, serving as a
core factor for maintaining competitive advantages in the digital era [7,26]. Emphasizing
knowledge as a critical strategic resource for aiding organizations in gaining competitive
advantages, the knowledge-based view posits that organizations are knowledge-bearing
units and enhance their performance through knowledge creation [27,28]. However, the
dynamic capabilities theory contends that relying solely on strategic resources is insuf-
ficient to ensure sustained competitive advantages, necessitating effective management
practices. Therefore, scholars have proposed knowledge-based dynamic capabilities based
on the knowledge-based view and dynamic capabilities theory. These capabilities refer
to the high-order heterogeneous abilities of organizations to perceive, explore, and ad-
dress environmental dynamics by acquiring, creating, and integrating knowledge. They
are deconstructed into knowledge acquisition, knowledge generation, and integration
capabilities [27,29]. Gonzalez [30] and Schulz [31] argue that two knowledge dynamic
capabilities relevant to innovation and entrepreneurship are knowledge acquisition and
knowledge sharing capabilities. These dynamic capabilities encompass the abilities to
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acquire, integrate, share, and utilize knowledge. Knowledge acquisition capabilities pro-
vide entrepreneurs with new knowledge resources, while knowledge sharing capabilities
ensure the comprehensive utilization and integration of these knowledge resources within
entrepreneurs, mutually enhancing the overall knowledge dynamic capabilities.

Drawing from embeddedness theory, digital entrepreneurship ecosystem embedded-
ness encompasses structural, relational, and cognitive dimensions [32,33]. Firstly, structural
embeddedness refers to the connections and dependencies between firms and other organi-
zations within the digital entrepreneurial ecosystem. Resources such as digital platforms
and digital enterprise service organizations in the digital entrepreneurial ecosystem pro-
vide channels and opportunities for firms to acquire knowledge. Through connections
with these organizations, firms can access external knowledge resources and enhance their
knowledge acquisition capabilities [7,22]. Additionally, structural embeddedness in the
digital entrepreneurial ecosystem can also facilitate knowledge integration and applica-
tion. Firms can integrate knowledge from different domains through collaboration and
co-innovation with other organizations, thereby creating new knowledge and value. Sec-
ondly, relational embeddedness refers to the collaboration and partnership between firms
and other organizations within the digital entrepreneurial ecosystem. The collaborative
efforts among various stakeholders such as digital enterprises, digital platforms, and digi-
tal enterprise service organizations in the digital entrepreneurial ecosystem can promote
knowledge sharing and co-innovation [26,34]. By establishing close and highly trusted
partnerships with these organizations, firms can share and exchange knowledge, gaining in-
novative ideas and experiences from other organizations. This relational embeddedness of
knowledge sharing and co-innovation contributes to enhancing firms’ dynamic capabilities.

Finally, cognitive embeddedness refers to firms’ cognition and understanding of the
digital entrepreneurial ecosystem. Core digital enterprises in the digital entrepreneurial
ecosystem promote the formation of cognitive embeddedness by disseminating digital
innovation concepts and updating strategic cognition, facilitating the formation of a fa-
vorable culture and atmosphere for innovation and entrepreneurship among users within
the digital entrepreneurial ecosystem. This enables users to better adapt to and under-
stand environmental changes, thereby enhancing their dynamic capabilities [2,8,34]. In
summary, structural embeddedness provides opportunities for knowledge acquisition and
integration, relational embeddedness promotes knowledge sharing and co-innovation, and
cognitive embeddedness enhances firms’ adaptive capabilities to environmental changes.
These embeddedness mechanisms are interrelated and mutually influential, collectively
promoting the enhancement of dynamic capabilities among user entrepreneurial firms.
Hence, the following hypotheses are proposed:

H2. Digital entrepreneurship ecosystem embeddedness positively influences knowledge dynamic
capabilities.

H2a. Digital entrepreneurship ecosystem embeddedness positively influences knowledge acquisi-
tion capabilities.

H2b. Digital entrepreneurship ecosystem embeddedness positively influences knowledge sharing
capabilities.

2.3. Knowledge Dynamic Capabilities and User Entrepreneurial Opportunity Development

In the investigation of digital entrepreneurial ecosystem, it is imperative to delve
into the impact of knowledge dynamic capabilities on user entrepreneurial opportunity
development, particularly considering the synergistic effect of knowledge-based views and
dynamic capabilities. Compared to the singular application of these two theoretical frame-
works, their collaborative formation of knowledge dynamic capabilities has been proven to
significantly enhance organizational competitiveness, manifested in superior product and
service quality, broader customer base, higher market share, and profitability [35,36]. Specif-
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ically, the acquisition and management of market knowledge and customer knowledge play
a crucial mediating role between market orientation and innovative entrepreneurial oppor-
tunity development, underscoring the importance of knowledge dynamic capabilities in
digital entrepreneurial ecosystems. By more effectively acquiring, sharing, and leveraging
knowledge, user entrepreneurs can gain deeper insights into market dynamics, thereby
better exploiting entrepreneurial opportunities and creating new products to meet cus-
tomer and market demands [37,38]. In the process of constructing digital entrepreneurial
networks, the significance of knowledge sharing capabilities gradually becomes prominent.
Companies with robust knowledge sharing capabilities can establish a good reputation in
business exchanges, thereby helping user entrepreneurs attract more potential business
partners and drive innovative development [7,22].

Conversely, user entrepreneurial enterprises lacking sufficient knowledge sharing
capabilities may struggle to achieve their anticipated innovative outcomes, as they might
miss out on opportunities for external knowledge sharing, thereby impacting the real-
ization of internal knowledge potential. Therefore, knowledge dynamic capabilities in
digital entrepreneurial ecosystem are not only the source of enterprise competitiveness but
also the driving force for innovation in entrepreneurial opportunity development [28,39].
Furthermore, it is essential to consider the dissemination and utilization of other innova-
tion assets among platform ecosystem members. By supporting the dissemination and
utilization of technological, procedural, and intellectual property innovation assets among
platform ecosystem members, knowledge dynamic capabilities can be fully leveraged,
further reducing the knowledge gap in discovering and exploiting potential opportunities,
influencing the iterative manner of opportunities and expanding the direction of oppor-
tunity sets [21,24]. Additionally, in digital entrepreneurial ecosystems, by better sharing
and utilizing knowledge, enterprises can establish tightly knit, highly trusted partner
relationships, which contribute to expanding heterogeneous resource sets and forming
richer and more diverse opportunity sets [3,22]. Knowledge dynamic capabilities, through
facilitating knowledge flow within the ecosystem, contribute to the formation of broader
and more innovative entrepreneurial opportunities, providing user entrepreneurs with a
more extensive development space. Therefore, the following hypotheses are proposed:

H3. There is a positive impact between knowledge dynamic capabilities and user entrepreneurial
opportunity development.

H3a. Knowledge acquisition capability has a positive impact on user entrepreneurial opportu-
nity development.

H3b. Knowledge sharing capability has a positive impact on user entrepreneurial opportunity de-
velopment.

2.4. The Mediating Role of Knowledge Dynamic Capabilities

Dynamic capability in knowledge involves continuously acquiring, integrating, and
applying knowledge for innovation and entrepreneurship. Key to this are knowledge
acquisition and sharing abilities. Knowledge acquisition enables enterprises to update and
enrich their knowledge base, facilitating timely access to new knowledge resources. Mean-
while, knowledge sharing ensures dissemination, fostering integration and innovation.
Digital entrepreneurship ecosystem embeddedness influences user entrepreneurial oppor-
tunity development by impacting knowledge acquisition. This embeddedness, through
entrepreneurial networks and collaborative mechanisms, facilitates diverse and effective
support for knowledge acquisition [7,22,26]. Entrepreneurial networks, as social relation-
ship collections, provide crucial resources and impetus for entrepreneurs and startups.
Through structural, relational, and cognitive embedding, the ecosystem evolves, enhancing
support for knowledge acquisition and fostering information flow, promoting knowledge
accumulation and sharing [26,40]. Additionally, collaborative embeddedness mechanisms,
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fundamental for multi-party collaboration in digital entrepreneurial ecosystems, establish
effective linkages, providing cross-domain and cross-entity opportunities for knowledge ac-
quisition, further facilitating diverse knowledge acquisition [3,22]. Leveraging knowledge
acquisition capabilities, users connect entrepreneurs, enterprises, and other stakeholders,
accessing necessary knowledge resources, innovating their models, and utilizing resources
innovatively, thus identifying and developing more innovative entrepreneurial opportuni-
ties [1,3,40].

Through the sharing of knowledge, the digital entrepreneurial ecosystem facilitates
the development of entrepreneurial opportunities by influencing the users’ entrepreneurial
capabilities. This research suggests that within this ecosystem, various actors collabora-
tively couple internal and external elements, with the participation of digital users being
a central driving force. By sharing crucial knowledge, they provide significant support
for identifying and developing entrepreneurial opportunities [7,18,26]. The coupling of
digital entrepreneurial elements highlights the pivotal role of knowledge sharing, partic-
ularly the involvement of digital users, who integrate entrepreneurial elements within
the system, offer insightful market trend assessments, and propose innovative digital
solutions [2,6,41]. Digital incubators, as collaborative entities, facilitate the organic align-
ment of heterogeneous entrepreneurial elements, fostering the flow and aggregation of
digital entrepreneurial components. Consequently, the mechanism of knowledge sharing
renders the digital entrepreneurial ecosystem more flexible, promoting the influx of diverse
elements and facilitating the value addition and cyclical flow of digital entrepreneurial
components, thereby sustaining the development of entrepreneurial opportunities for
users [25,42]. Therefore, the following hypotheses are proposed:

H4. Knowledge dynamic capabilities mediate the relationship between digital entrepreneurship
ecosystem embeddedness and entrepreneurial opportunity development.

H4a. Knowledge acquisition capability mediates between digital entrepreneurship ecosystem
embeddedness and entrepreneurial opportunity development.

H4b. Knowledge sharing capability mediates between digital entrepreneurship ecosystem embed-
dedness and entrepreneurial opportunity development.

2.5. The Moderating Effect of Entrepreneurial Learning

Politis proposed that entrepreneurial learning is commonly characterized as an ongo-
ing process that facilitates the acquisition of essential knowledge required for proficiently
initiating and managing new ventures [43]. It serves as a crucial moderator in the re-
lationship between the embeddedness of the digital entrepreneurial ecosystem and the
capabilities of knowledge acquisition and sharing. Entrepreneurial learning comprises
three main components: entrepreneurs’ career experience, the transformation process, and
entrepreneurial knowledge, which are essential for enhancing the knowledge acquisition
and sharing capabilities of user entrepreneurs and are pivotal for identifying and leveraging
entrepreneurial opportunities [41,43,44].

The interaction between the embeddedness of the digital entrepreneurship ecosys-
tem and entrepreneurial learning has a significant impact on knowledge acquisition and
sharing capabilities. Entrepreneurs’ career experiences within the ecosystem foster their
cognitive learning, enhancing their ability to acquire knowledge [43]. As a repository of
knowledge resources, the digital entrepreneurial ecosystem provides ample learning path-
ways. Entrepreneurs assimilate experiences from successful peers, thereby enhancing their
capacity to leverage ecosystem resources. Furthermore, the inherent transformation process
in entrepreneurial learning facilitates the conversion of these experiences into actionable
entrepreneurial knowledge [13,42,43]. Practical learning, facilitated by the embeddedness
of the digital entrepreneurship ecosystem, strengthens entrepreneurs’ knowledge sharing
capabilities [26,44]. Through ecosystem embeddedness, newly acquired knowledge and
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experiences find pathways for dissemination. Serving as a hub for information exchange,
the embeddedness of the digital entrepreneurial ecosystem promotes active participation
in knowledge sharing, thereby enriching channels for collaborative learning among en-
trepreneurs [27,29]. The reinforcement of entrepreneurial learning strengthens the support
provided by the embeddedness of the digital entrepreneurship ecosystem for knowledge
acquisition and sharing among entrepreneurs, thereby facilitating knowledge flow and
dissemination within the ecosystem [26,45].

Entrepreneurial learning enhances entrepreneurs’ capabilities in knowledge acqui-
sition and sharing [44], enabling them to better harness the potential of the digital en-
trepreneurship ecosystem. First, strengthening entrepreneurial learning enables users to
gain a deeper understanding of the operational dynamics and underlying mechanisms of
the digital entrepreneurship ecosystem, thereby enhancing their proficiency in utilizing
digital entrepreneurship elements and expanding their knowledge acquisition abilities [7,8].
Through continuous learning and experience accumulation, entrepreneurs gain insights
into market trends, technological advancements, and emerging business models, enabling
effective identification and seizing of entrepreneurial opportunities, thereby driving the
development of digital entrepreneurial endeavors [13,36].

Additionally, entrepreneurial learning fosters the cultivation of entrepreneurs’ knowl-
edge sharing capability. Within the embeddedness of the digital entrepreneurship ecosystem,
various stakeholders collaborate to promote user innovation and entrepreneurship [22,45].
Entrepreneurial learning empowers entrepreneurs to actively engage in collaboration and
communication within the digital entrepreneurship ecosystem, facilitating knowledge
sharing and cooperation with digital entrepreneurial enterprises, government agencies,
academic institutions, and research entities [26,36]. The enhancement of knowledge sharing
proficiency strengthens the synergistic interaction among various elements within the digi-
tal entrepreneurship ecosystem, promoting the linkage and flow of digital entrepreneurship
elements [8,36,45]. Therefore, the enhancement of entrepreneurial learning capabilities
corresponds to the strengthening of entrepreneurs’ abilities to efficiently acquire and utilize
various resources within the digital entrepreneurship ecosystem, thereby accelerating the
improvement of knowledge acquisition and sharing capabilities and continually driving
the discovery and development of entrepreneurial opportunities [35,43,46]. Consequently,
the following hypotheses are proposed:

H5. Entrepreneurial learning positively moderates the impact of digital entrepreneurship ecosystem
embeddedness on knowledge dynamic capabilities.

H5a. Entrepreneurial learning positively moderates the impact of digital entrepreneurship ecosystem
embeddedness on knowledge acquisition capability.

H5b. Entrepreneurial learning positively moderates the impact of digital entrepreneurship ecosys-
tem embeddedness on knowledge sharing capability.

Based on the above, the theoretical model constructed in this study is illustrated in
Figure 1.
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3. Materials and Methods
3.1. Sample and Data Collection

Before distributing the questionnaires, this study conducted a preliminary exploration
to identify potential participants. Through a series of interviews, it was found that founders,
middle, and senior managers of user startups situated in digital entrepreneurship incu-
bation centers and high-tech entrepreneurship parks possess valuable insights into their
enterprise’s embeddedness in the digital entrepreneurship ecosystem and their knowledge
acquisition and sharing capabilities. Therefore, these individuals were targeted as the
primary participants for this study.

To ensure the representativeness of the sample, the selection process followed a strati-
fied approach. Firstly, user entrepreneurial companies located in regions with relatively
developed digital economy and stationed in innovation and entrepreneurship ecosys-
tem platforms and incubation bases were identified as target enterprises. Consequently,
user entrepreneurs stationed in digital entrepreneurship incubation centers, high-tech
entrepreneurial parks, university entrepreneurial parks, and other relevant locations were
included in this study. The survey was distributed in digitally developed cities across China,
including Beijing, Shanghai, Hangzhou, Shenzhen, Guangzhou, Nanjing, and others. The
selection of cities aimed to capture the diverse representation of the digital entrepreneur-
ship landscape. Additionally, to cover a wide range of entrepreneurial activities, this study
also included entrepreneurs from different industries such as internet technology, cultural
arts, sports, and rehabilitation. This approach ensured that the sample contained diverse
viewpoints and experiences.

The data collection process utilized multiple channels, including online questionnaires,
platforms such as Questionnaire Star, WeChat links, and offline randomized distribution
to user startup founders, middle, and senior managers. Furthermore, individual en-
trepreneurs directly or indirectly involved in entrepreneurial activities, such as university
students, employees, community workers, freelancers, etc., were included based on their
product demand and participation in entrepreneurship. The diverse selection ensured the
representativeness and feasibility of the sample. Data collection took place from October
2023 to January 2024, with a total of 296 questionnaires collected. User entrepreneurs
were identified by setting the question “Did you start your business because you were
dissatisfied with the product or service?” and excluding questionnaires with high regularity
and short completion time. Finally, valid data from 232 user entrepreneurial companies
were obtained, with a valid questionnaire rate of 78.38%. The distribution of the sample is
shown in Table 1.

In this study, we employed the ChatGPT 4.0 to polish the language of certain para-
graphs in the article, such as the Introduction and Hypothesis Sections, with the aim of
enhancing reader comprehension. ChatGPT 4.0 is an AI-based natural language processing
tool capable of generating fluent text with good grammar and semantic understanding.
The specific steps involved were as follows. First, paragraph selection: We identified the
paragraphs requiring language refinement, primarily focusing on the Introduction and Hy-
pothesis Sections. Second, text input: Subsequently, we input the text of these paragraphs
into the ChatGPT 4.0. Third, language optimization: ChatGPT 4.0 automatically generated
language that was clearer, more accurate, and easier to understand based on the input
text. We further refined and modified the generated text by comparing it with the original
text to ensure coherence and logic. Fourth, review and adjustment: we reviewed the text
processed by ChatGPT 4.0 and made necessary tweaks and modifications to effectively
enhance the language quality of the article.
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Table 1. Distribution of samples.

Category Classification
Sample
Count

(n = 232)

Percentage
(%) Category Classification

Sample
Count

(n = 232)

Percentage
(%)

Gender Male 142 61 Entrepreneurship
Duration 0–1 year 18 8

Female 90 39 1–2 years 51 22

Age 30 and below 85 37 2–3 years 83 35

31–40 94 41 3–4 years 46 20

41–50 40 17 4 years and
above 34 15

Above 50 13 5 Entrepreneurship
Type

Cultural and
artistic 13 6

Education High school
and below 14 6 Food and

beverage 33 14

Associate’s 39 17 Internet
technology 61 26

Bachelor’s 157 68 Logistics and
distribution 18 8

Master’s and
above 22 9 Sports and

health 23 10

Company
Size 0–10 61 26 Agricultural

products 8 3

11–20 72 31 Home
decoration 16 7

21–30 46 20 Education
and training 39 17

Above 30 53 23 Other 21 9

3.2. Variable Measurement

To ensure the reliability and validity of the measurement tools, authoritative scales
from domestic and international scholars were utilized in this study. For the digital en-
trepreneurial ecosystem embeddedness, drawing upon the research of Nambisan and
Baron [46] and Cao and Li [47], four items were selected, including “efficiently accessing,
integrating, and utilizing various resources (technology, funds, information, etc.)”. Re-
garding knowledge dynamic capabilities, inspired by the works of Gold et al. [48] and
Schulz [31], three items were chosen for knowledge acquisition capability, such as “continu-
ously acquiring the knowledge needed to start a business from customers”, and four items
for knowledge sharing capability, such as “ability to continuously share knowledge with
customers”. For entrepreneurial opportunity development, following the research of
Samuelsson [49] and Long et al. [50], four items were selected, including “the products or
services initiated by oneself are unique in the market”. As for entrepreneurial learning,
inspired by the studies of Politis [43] and Shan et al. [51], six items were chosen, such as
“previous experiences are important references for decision-making in entrepreneurial ac-
tivities”. All variables were measured using a Likert 5-point scale, ranging from 1 “strongly
disagree” to 5 “strongly agree”. Specific items are presented in Table 2.
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Table 2. Reliability and validity (n = 232).

Variable Items Factor
Loading

Digital Entrepreneurial Ecosystem
Embeddedness (DEE)

1. Efficiently accessing and utilizing various resources (technology,
funds, information, etc.). 0.798

(α = 0.827, CR = 0.842, AVE = 0.571) 2. Optimizing the position and role of the enterprise in the
entire ecosystem. 0.771

3. Closely interacting and collaborating with other key elements
(such as partners, investors). 0.686

4. Continuously improving the level of digital technology application
in entrepreneurial activities. 0.764

Knowledge Acquisition Capability (KAC) 1. Continuously acquiring the knowledge needed to start a business
from customers. 0.765

(α = 0.833, CR = 0.815, AVE = 0.596) 2. Continuously acquiring knowledge from external partners
for startups. 0.767

3. Ability to continuously utilize customer and external partner
feedback and acquired knowledge resources to improve subsequent
products/services.

0.783

Knowledge Sharing Capability (KSC) 1. Ability to continuously share knowledge with customers. 0.760

(α = 0.889, CR = 0.846, AVE = 0.579) 2. Ability to continuously share knowledge with external partners. 0.793

3. Capability for sustained and effective knowledge sharing within
the entire organization. 0.764

4. Ability to sustain knowledge sharing among all parties involved in
new product/service development. 0.726

User Entrepreneurial Opportunity
Development (EOD)

1. The products or services initiated by oneself are unique in
the market. 0.741

(α = 0.845, CR = 0.832, AVE = 0.553) 2. The products or services initiated by oneself face little
competitive pressure. 0.763

3. The products or services initiated by oneself are novel compared to
the existing market. 0.756

4. The products or services initiated by oneself can cater to
emerging markets. 0.715

Entrepreneurial Learning (EL) 1. Previous experience is an important reference for decision-making
in entrepreneurial activities. 0.717

(α = 0.789, CR = 0.864, AVE = 0.515) 2. Continuously summarizing and reflecting on previous behaviors is
beneficial for gaining experience. 0.732

3. Paying attention to the behaviors of “benchmark” enterprises and
successful entrepreneurs in the same industry. 0.741

4. Regularly communicating with professionals in the industry. 0.697

5. Continuous practice is effective in responding to changes in the
external environment. 0.748

6. Deepening the understanding of entrepreneurship continuously in
entrepreneurial practice. 0.668

4. Results
4.1. Measurement Reliability and Validity

In this study, reliability and validity tests of the variables were conducted using SPSS
27.0 and Amos 25.0 software, as shown in Table 2. According to the reliability test results,
the Cronbach’s α values for all variables were above 0.7, and the CR values were above 0.8,
indicating good reliability of the scales used. Regarding the validity test results, all factor
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loadings of the items were above 0.6, and the Average Variance Extracted (AVE) values
were above 0.5, suggesting good convergent validity of the variables’ scales. The structural
validity and discriminant validity of the five-factor model and the differences between
variables were examined using fit indices including χ2/df, RMSEA, SRMR, CFI, and TLI.
Table 3 demonstrates that the fit indices of the five-factor model were significantly better
than other factor combinations. Additionally, the square root of each variable’s AVE was
greater than its correlation with other variables, indicating a high discriminant validity
among the variables in the five-factor model.

Table 3. Results of confirmatory factor analysis.

Model χ2/df RMSEA SRMR CFI TLI

Five-factor model: DEE, KAC, KSC, EOD, EL 2.239 0.071 0.043 0.928 0.917

Four-factor model: DEE, KAC + KSC, EOD, EL 2.889 0.092 0.051 0.913 0.878

Three-factor model: DEE + EL, KAC + KSC, EOD 3.271 0.107 0.073 0.874 0.862

Two-factor model: DEE + EL, KAC + KSC + EOD 4.849 0.145 0.078 0.795 0.783

Single-factor model: DEE + KAC + KSC + EOD + EL 6.234 0.153 0.084 0.768 0.742

Note: DEE, KAC, KSC, EOD, and EL represent digital entrepreneurial ecosystem embeddedness, knowledge ac-
quisition capability, knowledge sharing capability, entrepreneurial opportunity development, and entrepreneurial
learning, respectively. Same below.

4.2. Common Method Variance

This study employed both pre-control and post-control methods to mitigate the risk of
common method bias. For pre-control, anonymous surveys were conducted, and multiple
items measuring latent variables of different types and sources were designed. Additionally,
techniques such as changing the order of items were utilized to reduce artificial covariance.
Regarding post-control, Harman’s single-factor test was employed. Exploratory factor
analysis revealed the presence of five factors with eigenvalues greater than 1. However, the
variance explained by the largest factor was 23.568%, which did not exceed 40%, indicating
the absence of significant common method bias issues.

4.3. Correlation Analysis

As shown in Table 4, the correlation coefficients between all the core variables are less
than 0.7, indicating that there is no serious problem of multicollinearity. The covariance
diagnostic results also show that the Variance Inflation Factors (VIFs) of all variables are
between 1.018 and 1.693, which is far below the threshold of 10, further confirming that
there is no potential multicollinearity problem between the independent variables and
the mediating and moderating variables. In addition, digital entrepreneurship ecosystem
embeddedness is positively correlated with knowledge acquisition capacity and knowledge
sharing capacity (β = 0.334, p < 0.01; β = 0.465, p < 0.01), and knowledge acquisition
capacity and knowledge sharing capacity are positively correlated with user entrepreneurial
opportunity development (β = 0.415, p < 0.01; β = 0.422, p < 0.01), and the correlation
coefficients of the variables are all less than the AVE square root, providing initial support
for further regression studies.

Table 4. Correlation and discriminant validity (n = 232).

Construct Mean SD DEE KAC KSC EOD EL

DEE 3.705 0.829 0.756
KAC 3.534 0.925 0.334 ** 0.772
KSC 3.563 0.916 0.465 ** 0.528 ** 0.761
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Table 4. Cont.

Construct Mean SD DEE KAC KSC EOD EL

EOD 3.708 0.815 0.306 ** 0.415 ** 0.422 ** 0.744
EL 3.628 0.863 0.266 ** 0.331 ** 0.323 ** 0.557 ** 0.718

Note: ** At the 0.01 level (two-tailed), the correlation is significant; diagonal values represent the square root of
AVE for the corresponding variables.

4.4. Hypothesis Testing

This study used hierarchical regression analyses using SPSS 27.0 to test the hypotheses
of the research model, and the results are presented in Table 5. Model 1 represents the
regression model of control variables on dynamic knowledge capabilities, while Models
2 and 3 represent regression models of the two dimensions of dynamic knowledge ca-
pabilities and digital entrepreneurship ecosystem embeddedness, respectively. Firstly, it
was observed that the R2 of Models 2 and 3 significantly increased compared to Model
1, indicating better model fit. Secondly, the coefficients of Models 2 and 3 with digital
entrepreneurship ecosystem embeddedness were significantly positive (β = 0.460, p < 0.001;
β = 0.516, p < 0.001), indicating a positive effect of digital entrepreneurship ecosystem
embeddedness on knowledge acquisition and knowledge sharing capabilities, supporting
H2a and H2b and thereby confirming H2.

Table 5. Regression models and results.

Variable Category Variable Name Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Control Variables Age 0.038 0.037 0.026 0.017 0.122 0.108 0.120

Education 0.077 0.065 0.068 0.054 0.057 0.060 0.071

Entrepreneurship
Duration −0.079 −0.116 −0.110 −0.093 −0.113 −0.118 −0.131

Entrepreneurship
Type 0.031 0.019 0.037 0.042 0.056 0.067 0.046

Independent Variable DEE 0.460 *** 0.516 *** 0.475 *** 0.322 **

Mediating Variable KAC 0.248 *** 0.213 ***

KSC 0.374 *** 0.281 ***

R2 0.068 0.238 0.453 0.085 0.347 0.521 0.457

F 2.586 *** 18.391 *** 27.668 *** 2.765 *** 9.348 *** 48.173 *** 38.342 ***

Note: ** p < 0.01, *** p < 0.001 two tailed.

Model 4 represents the regression model of control variables on user entrepreneurial
opportunity development, while Model 5 represents the regression model of user en-
trepreneurial opportunity development with digital entrepreneurship ecosystem embed-
dedness. The regression coefficients in both models were significantly positive (β = 0.475,
p < 0.001), indicating a significant positive effect of digital entrepreneurship ecosystem
embeddedness on user entrepreneurial opportunity development, thereby supporting
hypothesis H1.

The results of Model 6 demonstrate that the regression coefficients of user entrepreneurial
opportunity development with the two dimensions of dynamic knowledge capabilities were
significantly positive (β = 0.248, p < 0.001; β = 0.374, p < 0.001), indicating a positive influ-
ence of knowledge acquisition and knowledge sharing capabilities on user entrepreneurial
opportunity development, verifying H3a and H3b and thereby confirming H3.

Model 7 represents the full regression model of control variables, digital entrepreneur-
ship ecosystem embeddedness, and the two dimensions of dynamic knowledge capabilities
on user entrepreneurial opportunity development, aimed at testing the mediating effect
of dynamic knowledge capabilities. Compared to Model 5, after including the mediat-
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ing variables, both knowledge acquisition (β = 0.213, p < 0.001) and knowledge sharing
capabilities (β = 0.281, p < 0.001) significantly positively influenced user entrepreneurial
opportunity development, while digital entrepreneurship ecosystem embeddedness still
significantly positively influenced user entrepreneurial opportunity development (β = 0.322,
p < 0.01), though with slightly reduced significance, indicating that knowledge acquisition
and knowledge sharing capabilities partially mediate the relationship between digital
entrepreneurship ecosystem embeddedness and user entrepreneurial opportunity develop-
ment. Moreover, using the bootstrap method to conduct a robustness test of the mediating
effects of knowledge acquisition and knowledge sharing capabilities, with 5000 repetitions
at a 95% confidence level, the mediation effect coefficient of knowledge acquisition was
0.148, with a confidence interval of [0.106, 0.214], and the mediation effect coefficient of
knowledge sharing capabilities was 0.276, with a confidence interval of [0.137, 0.348], both
excluding 0, indicating that knowledge acquisition and knowledge sharing capabilities
mediate the relationship between digital entrepreneurship ecosystem embeddedness and
user entrepreneurial opportunity development. Thus, hypotheses H4a and H4b are sup-
ported, confirming H4. At the same time, the significant difference between the two paths
was −0.128, with a confidence interval of [0.031, 0.134], not including 0, indicating that
knowledge sharing capabilities serve as the superior mediating path.

The results of the moderation effect of entrepreneurial learning are presented in Table 6.
The findings indicate that the interaction term between digital entrepreneurial ecosystem
embeddedness and entrepreneurial learning (β = 0.131, p < 0.01) is significantly positively
associated with knowledge acquisition capability. Moreover, the impact of digital en-
trepreneurial ecosystem embeddedness on knowledge acquisition capability is significantly
higher in high entrepreneurial learning contexts (β = 0.524, p < 0.001) compared to low
entrepreneurial learning contexts (β = 0.326, p < 0.001). Additionally, the interaction term
between digital entrepreneurial ecosystem embeddedness and entrepreneurial learning
(β = 0.172, p < 0.001) positively influences knowledge sharing capability. Furthermore,
the effect of digital entrepreneurial ecosystem embeddedness on knowledge sharing ca-
pability is significantly higher in high entrepreneurial learning environments (β = 0.588,
p < 0.001) compared to low entrepreneurial learning environments (β = 0.435, p < 0.001).
These findings confirm the positive moderating effect of entrepreneurial learning on the
relationship between digital entrepreneurial ecosystem embeddedness and knowledge
acquisition capability as well as knowledge sharing capability, validating H5a and H5b and
thereby supporting H5.

Table 6. Test results of moderating effect of entrepreneurial learning.

Variable
Knowledge Acquisition Capability Knowledge Sharing Capability

Estimate Standard Error Estimate Standard Error

DEE 0.392 *** 0.061 0.437 *** 0.056

EL 0.226 *** 0.059 0.344 *** 0.041

DEE × EL 0.131 ** 0.052 0.172 *** 0.036

EL (Low) 0.326 *** 0.065 0.435 *** 0.053

EL (High) 0.524 *** 0.081 0.588 *** 0.074
Note: ** p < 0.01, *** p < 0.001 two tailed.

4.5. Robustness Testing

Drawing on the tests of Baum and Lake [52], Wang and Shao [53], Young and Hol-
steen [54], and others, this study tested the robustness of the conclusions using two random
sample draws, substitution of key variable measurements, and the addition of control
variables. The results show that the empirical conclusions obtained are consistent with
the original overall conclusions regardless of whether 90% or 60% of the subsamples are
randomly selected; the robustness of the findings is tested by adopting different measure-
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ment methods for the key variables of knowledge acquisition and knowledge sharing
capability, and the results are consistent with the previous conclusions; and the magnitudes
of some regression coefficients change after adding control variables, but their signs and
the significance level basically remain consistent with the previous findings. Therefore, the
conclusions of this study are robust. The specific test results are shown in Table 7.

Table 7. Results of robustness test.

Path Original Results 60% Sample 90% Sample Substitute Variable
Measurement

Addition of
Control Variables

DEE → EOD 0.475 *** 0.453 *** 0.461 *** 0.393 *** 0.479 ***

DEE → KAC 0.460 *** 0.358 *** 0.452 *** 0.477 *** 0.485 ***

DEE → KSC 0.516 *** 0.396 *** 0.491 *** 0.503 *** 0.521 ***

KAC → EOD 0.248 *** 0.196 *** 0.225 *** 0.221 *** 0.236 ***

KSC → EOD 0.374 *** 0.316 *** 0.358 *** 0.307 *** 0.319 ***

DEE × EL → KAC 0.131 ** 0.129 ** 0.148 ** 0.120 ** 0.137 **

DEE × EL → KSC 0.172 *** 0.153 *** 0.167 *** 0.165 *** 0.184 ***

Note: ** p < 0.01, *** p < 0.001 two tailed.

5. Discussion

Utilizing the digital entrepreneurial ecosystems embeddedness to continuously em-
power opportunity development is a crucial pathway for users to efficiently identify
and develop digital entrepreneurial opportunities, create and access new value, form en-
trepreneurial competitive advantages, and drive the sustainability of digital entrepreneurial
ecosystems. It also serves as a microfoundation for achieving deep integration between
digital entrepreneurship and user entrepreneurship. In this regard, this study, based on
the theories of entrepreneurial ecosystems and dynamic capabilities, employs hierarchi-
cal regression analysis and bootstrap methods to investigate the mechanism of digital
entrepreneurial ecosystem embeddedness on user entrepreneurial opportunity develop-
ment. Additionally, it analyzes the mediating role of knowledge acquisition and sharing
capabilities, as well as the moderating effect of entrepreneurial learning. This research not
only elucidates the impact mechanism of digital entrepreneurial ecosystem embeddedness
on dynamic capabilities and user opportunity development but also expands the scope of
research in entrepreneurship opportunities and digital entrepreneurship. Furthermore, it
provides valuable insights into how digital entrepreneurial ecosystems can contribute to
achieving sustainability goals. The key findings are as follows.

(1) Digital entrepreneurial ecosystem embeddedness significantly promotes user en-
trepreneurial opportunity development. Digital entrepreneurial ecosystem embedded-
ness facilitates entrepreneurial users in expanding their online presence and enhancing
networking relationships, aiding in the discovery, leveraging, and capitalization of the
rich resources within digital entrepreneurial ecosystems [3,26]. This overcomes the
resource constraints of individual entities and elements, constructed by a supportive
combination, enabling them to enhance entrepreneurial opportunity development
through interactions with multiple entities to acquire direct or indirect heterogeneous
resources [8,26,55]. The impact of the digital divide on digital entrepreneurial ecosys-
tem embeddedness and user entrepreneurial opportunity development is a widely
discussed topic. Exploring how differences in accessing digital resources and tech-
nologies affect knowledge acquisition and sharing among entrepreneurial users can
contribute to a more comprehensive understanding of ecosystem dynamics [3,56]. In
our study, we found that digital entrepreneurial ecosystem embeddedness positively
influences user entrepreneurial opportunity development. However, the digital di-
vide may affect this process [57,58]. The digital divide refers to differences between
regions, communities, or groups in accessing and utilizing digital technologies [58]. In
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digital entrepreneurial ecosystems, the digital divide may lead to disparities among
entrepreneurial users in accessing digital resources and technologies. Some regions or
groups may face significant challenges due to a lack of widespread digital technology
adoption or insufficient digital literacy levels [57]. This could result in lower levels
of digital entrepreneurial ecosystem embeddedness, making it difficult for them to
fully leverage the resources and opportunities within the system [3,59]. Therefore,
addressing the digital divide is crucial. Governments, businesses, and social orga-
nizations can take measures to promote digital technology adoption and improve
digital literacy levels, thereby narrowing the digital divide between different regions,
communities, or groups [58,60]. Consequently, more entrepreneurial users will be able
to fully participate in digital entrepreneurial ecosystems, achieve efficient knowledge
acquisition and sharing, and develop entrepreneurial opportunities, thereby driving
the sustainability and innovation of the entire digital entrepreneurial ecosystem.

(2) Digital entrepreneurial ecosystem embeddedness promotes users’ knowledge acquisi-
tion and knowledge sharing capability. Particularly, when entrepreneurial learning is
heightened, it triggers and catalyzes users to collaborate with key members of digital
entrepreneurial ecosystems and entrepreneurial networks [43,44]. This collaboration
accelerates the acquisition, sharing, and integration of supply and demand informa-
tion and knowledge, thereby enhancing overall knowledge dynamic capabilities. By
incorporating an interdisciplinary perspective, especially from the fields of sociology,
psychology, and information technology, we gain a more comprehensive understand-
ing of the interaction between social norms, psychological factors, technological
advancements, digital entrepreneurial ecosystem embeddedness, and knowledge
dynamics [41,61]. This holistic understanding provides deeper insights, especially
when exploring mechanisms for user entrepreneurial opportunity development [61].
Social norms play a crucial role in digital entrepreneurial ecosystems, shaping the
behavior and decisions of entrepreneurial users, influencing their interactions with
others in the ecosystem, as well as their acceptance of innovation and risk [62,63]. For
instance, some social norms may encourage collaboration and information sharing,
thereby fostering interaction among entrepreneurs and the exchange of resources.
Psychological factors also influence the behavior of entrepreneurial users. Individ-
ual entrepreneurial motives, innovation awareness, and risk preferences affect their
degree of participation and direction of action within the ecosystem [64,65]. In this
context, heightened levels of entrepreneurial learning may further stimulate users
to leverage digital entrepreneurial ecosystem embeddedness and collaborate with
key members of entrepreneurial networks, accelerating the acquisition, sharing, and
integration of supply and demand information and knowledge. This collaboration
and knowledge sharing help entrepreneurial users better adapt to changes in the en-
trepreneurial ecosystem, thereby enhancing overall knowledge dynamic capabilities.
Additionally, technological advancements drive the development and evolution of
digital entrepreneurial ecosystems [42]. With continuous technological progress, new
tools, platforms, and applications emerge, providing entrepreneurial users with more
entrepreneurial opportunities and resources [26]. These technological advancements
not only expand the operating space for entrepreneurs but also offer more possibilities
for innovation and resource support.

(3) Knowledge acquisition and knowledge sharing capability partially mediate the re-
lationship between digital entrepreneurial ecosystem embeddedness and user en-
trepreneurial opportunity development. Digital entrepreneurial ecosystem embedded-
ness enhances the knowledge dynamics capability of entrepreneurial users, enabling
them to adjust opportunities at lower costs and engage in opportunity co-creation
through more convenient social network interactions, thereby driving entrepreneurial
opportunity development [7,8,26]. However, we also recognize that the digital divide
may negatively impact this process. Some communities or groups may face challenges
due to insufficient digital skills and literacy, hindering their full utilization of resources
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and opportunities within the digital entrepreneurial ecosystem, leading to exclusion-
ary phenomena [57,59,60]. In light of this, our research goes beyond enhancing the
efficiency of digital entrepreneurial ecosystems to emphasize ensuring fairness and
inclusivity within this ecosystem [3,57]. Our study provides valuable insights for de-
signing and nurturing digital entrepreneurial ecosystems to support fair opportunity
development and reduce social exclusion. Specifically, to achieve fair opportunity
development and reduce social exclusion, the design of digital entrepreneurial ecosys-
tems needs to consider differences in digital technology and literacy among different
groups [60,66]. Policymakers and practitioners can draw on our research findings
to implement corresponding measures to mitigate the impact of the digital divide
and promote the development of more inclusive digital entrepreneurial ecosystems.
This may include implementing policy interventions targeting the digital divide, pro-
moting digital technology popularization and digital literacy enhancement through
educational programs, and engaging in community participation projects to enhance
the inclusivity of digital entrepreneurial ecosystems [67,68].

(4) In the dual-path model of digital entrepreneurial ecosystem embeddedness on user
entrepreneurial opportunity development, knowledge sharing capability emerges
as the superior path. Digital entrepreneurial ecosystem embeddedness facilitates
knowledge sharing capability by constructing collaborative platforms and promoting
the sharing of knowledge resources, supporting the dissemination and utilization
of other innovative assets such as technology, processes, and intellectual property
among members of the platform ecosystem [3,7]. This further reduces the knowledge
gap in discovering and exploiting potential opportunities, assisting entrepreneurial
users in innovatively searching, acquiring, and integrating resources, accelerating the
identification, assessment, and validation of entrepreneurial opportunities [26]. Re-
cent research indicates that global challenges, such as the COVID-19 pandemic, have
profoundly impacted digital entrepreneurial ecosystems. Yáñez-Valdés and Guerrero
found that the pandemic accelerated digital transformation and altered innovation
patterns [18]. This change intensified the dynamism of digital entrepreneurial ecosys-
tems, particularly in embedding and knowledge sharing within the ecosystem [69]. In
this new environment, the role of collaborative platforms becomes particularly crucial.
During the pandemic, many businesses utilized collaborative platforms to facilitate
the sharing and utilization of knowledge resources in response to new challenges and
opportunities [70,71]. This enhanced knowledge sharing helped user entrepreneurial
enterprises better adapt to changes, expediting the process of identifying, assessing,
and validating entrepreneurial opportunities [26]. Therefore, in the dual-path model
of digital entrepreneurial ecosystem embeddedness, knowledge sharing capability
emerges as the superior path.

(5) The digital entrepreneurial ecosystem plays a crucial role in advancing sustainability.
Research indicates that it provides new opportunities and solutions for environmental
sustainability, social inclusivity, and economic development through fostering inno-
vation, knowledge sharing, and resource utilization [72–74]. Firstly, the embedding
of digital entrepreneurial ecosystems accelerates the dissemination and sharing of
knowledge, thereby promoting the development and spread of innovation [26]. This
shared knowledge not only assists businesses in adapting to change but also offers
technical and managerial support for achieving sustainability goals [56,61]. Secondly,
the digital entrepreneurial ecosystem provides a platform for promoting collaboration
and resource sharing. Through collaborative platforms, businesses share knowledge,
technology, and resources to collectively address environmental changes and market
challenges. This collaboration and resource sharing expedite the innovation process,
driving the development of new products and services and thereby promoting sus-
tainable economic growth [5]. However, the development of digital entrepreneurial
ecosystems also faces challenges, including the existence of the digital divide [58].
The digital divide may limit some communities or groups from fully participating
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in digital entrepreneurial ecosystems, thereby hindering the achievement of sustain-
ability goals. Therefore, addressing the digital divide is crucial [60]. Governments,
businesses, and social organizations can take measures, including providing digital
technology training, improving digital infrastructure, and promoting digital innova-
tion, to narrow the digital divide and ensure that more people can benefit from digital
entrepreneurial ecosystems [60,75]. In conclusion, digital entrepreneurial ecosys-
tems play an essential role in achieving sustainability goals. By fostering innovation,
knowledge sharing, and resource utilization, they provide new opportunities and
solutions for environmental sustainability, social inclusivity, and economic develop-
ment. However, achieving sustainability goals requires collective efforts, including
addressing issues such as the digital divide, to ensure the fairness and inclusivity of
digital entrepreneurial ecosystems for full advancement of sustainability.

6. Conclusions
6.1. Theoretical Contributions

First, this study reveals both promoting and challenging effects on existing theoretical
frameworks in the fields of entrepreneurship and knowledge management. By uncov-
ering the impact mechanism of digital entrepreneurship ecosystem embedding on user
entrepreneurial opportunity development, this research provides a deeper understanding
for the field of entrepreneurship. It underscores the significance of digital entrepreneurial
ecosystems in the digital era and emphasizes the influence of external environmental factors
on entrepreneurial opportunity development. These insights are crucial for advancing
entrepreneurship theory as they offer a more concrete and systematic framework to ex-
plain how digital entrepreneurial ecosystems affect the identification and development of
entrepreneurial opportunities. However, these findings also challenge existing theories in
entrepreneurship and knowledge management. Traditional entrepreneurship theories may
not fully consider the influence of digital entrepreneurial ecosystems on entrepreneurial
opportunity development in the digital environment. Therefore, the results of this study
propose a new perspective that needs to be integrated with traditional theories to better
explain entrepreneurial activities in the digital entrepreneurship environment. From a
knowledge management perspective, this study underscores the importance of digital
entrepreneurship ecosystem embedding in knowledge acquisition and sharing capabilities.
This poses a new challenge to knowledge management theory as it emphasizes the critical
role of dynamic knowledge capabilities in digital environments for entrepreneurial suc-
cess. Traditional knowledge management theories may focus more on internal knowledge
flow and management within traditional enterprises, paying less attention to external
knowledge acquisition and sharing in the digital entrepreneurship environment. Thus, our
results challenge the limitations of existing knowledge management frameworks and call
for strengthened research on knowledge acquisition and sharing in digital entrepreneurial
ecosystems to better address the challenges of the digital era and promote the sustainability
of digital entrepreneurial ecosystems.

Second, this study sheds light on the mediating mechanisms of different types of
knowledge dynamic capabilities from the perspective of knowledge dynamic capability
theory. By merging the knowledge-based view with dynamic capability theory, it sys-
tematically examines how ecosystem embeddedness influences knowledge dynamics. It
uncovers the mediating mechanisms and optimal pathways of knowledge acquisition and
sharing capabilities between ecosystem embeddedness and user entrepreneurial oppor-
tunity development, providing novel theoretical insights into digital entrepreneurship.
Moreover, alternative perspectives like complexity theory or network theory can enrich
the interpretation of findings. Complexity theory focuses on the interactions and nonlinear
effects among internal elements of systems, which is applicable for explaining the com-
plex relationships among various factors in the digital entrepreneurship ecosystem. For
instance, it can help understand how various factors interact and generate nonlinear effects,
thereby influencing entrepreneurial opportunity development. On the other hand, network
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theory emphasizes the connections and structures within systems, which is suitable for
revealing the connections and influences among different stakeholders in the digital en-
trepreneurship ecosystem. Contrasting these theoretical frameworks with current theories
of entrepreneurial ecosystems and dynamic capabilities provides a more comprehensive
understanding of the mechanisms at play in the digital entrepreneurship ecosystem. For
example, compared to traditional theories of entrepreneurial ecosystems, complexity theory
and network theory may focus more on the dynamic changes and complex relationships
within systems, offering new perspectives on entrepreneurial opportunity identification
and development in the digital entrepreneurship ecosystem.

Third, this study uncovers how entrepreneurial learning moderates the relationship
between digital entrepreneurial ecosystem embeddedness and knowledge dynamic ca-
pabilities. By delving into the moderating effect of entrepreneurial learning, the study
unveils the multi-level, multidimensional relationship between the embedding of digital
entrepreneurship ecosystems and knowledge dynamic capability. The positive moderating
effect highlights how entrepreneurial learning facilitates the impact of embedding dig-
ital entrepreneurship ecosystems on entrepreneurs’ learning processes, offering deeper
theoretical guidance for optimizing digital entrepreneurship ecosystems. One underex-
plored aspect in the current literature is entrepreneurial learning, particularly its moder-
ating role within digital entrepreneurship ecosystems. Entrepreneurial learning, encom-
passing knowledge, skills, and experiences gained during entrepreneurship, significantly
influences behaviors and decisions within these ecosystems. However, research often
overlooks how entrepreneurial learning interacts with elements like knowledge dynamic
capability. Understanding how entrepreneurial learning moderates knowledge dynamic
capability is crucial for grasping ecosystem functioning. Knowledge dynamic capability
involves knowledge acquisition, sharing, and utilization for environmental adaptation,
critical in digital entrepreneurship ecosystems. However, the current literature lacks com-
prehensive exploration of how entrepreneurial learning influences this moderating role.
This study addresses this gap by examining entrepreneurial learning’s moderating role
between ecosystem embeddedness and knowledge dynamic capability, revealing their
intricate dynamics.

6.2. Practical Implications

For user entrepreneurs, it is crucial to actively embed themselves into the digital
entrepreneurial ecosystem. They should leverage its abundant resources and digital en-
trepreneurial networks to expand the scope of entrepreneurial resource acquisition, effi-
ciently acquire the knowledge and information needed for user entrepreneur development,
and establish close connections with other entrepreneurial ecosystem entities. This involves
focusing on multi-party interactions among digital entrepreneurial enterprises, digital users,
and universities or research institutions to form resource combinations, thereby enhanc-
ing the efficiency and quality of entrepreneurial opportunity development. Additionally,
entrepreneurs should enrich their social networks, strengthen their knowledge dynamic
capabilities, and engage in entrepreneurial learning. Utilizing digital platforms such as
e-commerce platforms, open-source communities, and social media networks to expand
cooperation networks and establish user networks can foster a sustainable entrepreneurial
learning mechanism. This enables entrepreneurs to overcome their weaknesses, enhance
their dynamic entrepreneurial capabilities, and facilitate efficient identification and devel-
opment of entrepreneurial opportunities.

In addition, for user entrepreneurs to effectively leverage the digital entrepreneurial
ecosystem for opportunity development, they need to adhere to social norms, overcome
psychological barriers, and harness the power of technological advancements to continu-
ously enhance their entrepreneurial capabilities and competitive advantages. Firstly, they
should actively engage in digital entrepreneurial communities, adhere to social norms, and
establish a strong business reputation. Secondly, user entrepreneurs need to overcome
psychological barriers, including fear of failure and self-doubt. Moreover, they should
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stay abreast of technological advancements, adeptly utilizing new technologies and tools
to improve entrepreneurial efficiency and innovation capabilities. For instance, they can
leverage technologies such as artificial intelligence and big data analytics to gain deeper
insights into user needs, optimize product design, and refine marketing strategies.

For the government, efforts should be made to optimize the local digital entrepreneur-
ship ecosystem by providing robust infrastructure and policy environment to attract more
entrepreneurs and innovative enterprises. Government departments should further in-
crease funding or policy support, such as tax incentives, rent reductions, entrepreneurship
training and guidance, market access, and innovation support, to promote the aggregation
of various digital entities such as universities, research institutes, investment institutions,
and incubators, enhancing the operational efficiency of the digital entrepreneurship ecosys-
tem. Additionally, the government should invest in infrastructure development, including
supporting the development of universities, research institutes, investment institutions,
and incubators, as well as investing in the construction of co-working spaces, digital en-
trepreneurship hubs, incubators, and innovation and entrepreneurship training camps, to
provide necessary support and resources for entrepreneurs, effectively promoting digital
entrepreneurship ecosystem embeddedness. Furthermore, the government should enrich
public training entrepreneurship courses, establish sound knowledge resource sharing
and governance mechanisms to foster an open and collaborative, continuous learning
regional digital entrepreneurship ecosystem, providing a favorable entrepreneurial service
and environment for user entrepreneurs and others. Moreover, the government should
strengthen regulation and management of the digital entrepreneurship ecosystem, pro-
tect innovation achievements and intellectual property rights, and boost entrepreneurs’
confidence and innovation drive, thereby promoting the sustainability of the digital en-
trepreneurship ecosystem.

In addition to the above, governments can employ various strategies to alleviate the
impact of the digital divide and foster a more inclusive digital entrepreneurship ecosys-
tem, promoting its sustainability. First, governments can review and develop policy
interventions to ensure that digital technologies are universally available and accessible,
including the provision of infrastructure and network coverage in remote areas. Second,
governments can adopt technological solutions, such as providing easy access to digital
services and apps, to meet the needs of different groups, especially underrepresented
groups. Educational programs are also important, and governments can provide digital
literacy training and technology education to improve people’s digital literacy and skill
levels. Finally, governments can encourage community collaboration and resource sharing
through community-based initiatives, such as supporting local digital entrepreneurship
and innovation projects, to promote equitable opportunity development and reduce social
exclusion. Implementation of these strategies will help establish a more inclusive digital
entrepreneurship ecosystem, fostering its sustainability and societal prosperity.

6.3. Limitations and Future Research

This study has some limitations that may inspire future research. Firstly, the scope
and applicability of the research could be further expanded. Due to constraints such as
time and resources, the current study’s sample selection was relatively narrow, limited to
Chinese enterprises, leading to geographical and cultural biases. Future research could
broaden the sample to include a more diverse range of entrepreneurial ventures, including
those led by underrepresented groups or operating in different sectors, while increasing
diversity in regions and industries to enrich survey results and enhance the generalizability
of findings. Additionally, longitudinal effects, the impact of technological advancements,
and comparative studies of different entrepreneurial ecosystems or cultural backgrounds
could be explored, aiding in a deeper understanding of the mechanisms through which
digital entrepreneurial ecosystems affect opportunity development.

Secondly, the moderating effects of entrepreneurial learning need further exploration.
Subsequent research could delve into how entrepreneurial learning moderates the rela-
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tionship between knowledge acquisition, sharing capabilities, and entrepreneurial op-
portunities. Lastly, there is room for further exploration of intermediary mechanisms.
This study only revealed the mediating role of knowledge dynamic capabilities between
digital entrepreneurial ecosystem embeddedness and user entrepreneurial opportunity
development. However, other potential intermediary factors, such as co-working space
networks and digital literacy, have not been thoroughly analyzed. Future research could
expand on intermediary factors to comprehensively reveal the mechanisms through which
digital entrepreneurial ecosystems impact user entrepreneurial opportunity development.
This includes systematically studying multi-faceted intermediary mechanisms involving
individual entrepreneurial characteristics, organizational factors, and external environ-
ments to deepen the understanding of the mechanisms underlying digital entrepreneurial
ecosystem embeddedness.
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