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ABSTRACT

Based on the SECI knowledge transformation model and the double-loop learning model, we analyze the path
and mechanism of transforming entrepreneurial failure experiences into entrepreneurial knowledge at the in-
dividual, organizational, and systemic levels. Furthermore, the transformation mechanisms for different entre-
preneurial types, fields, and failure costs are compared. (1) There are two transformation paths—Path 1:
entrepreneurial failure experiences — resource integration — entrepreneurial learning — entrepreneurial dy-
namic capabilities, and Path 2: entrepreneurial failure experiences — entrepreneurial social networks — resource
integration — entrepreneurial learning — entrepreneurial dynamic capabilities. (2) The transformation modes at
the individual, organizational, and systemic levels are experiential, exploratory, and cognitive learning,
respectively. (3) At both the individual and organizational levels, individual entrepreneurial networks exert a
stronger effect than team entrepreneurial networks. At the systemic level, team entrepreneurial networks exert a
greater influence. (4) During the transformation process, the degree of influence of entrepreneurial social net-
works, learning modes, and knowledge transformation outcomes varies across different entrepreneurial types,

fields, and failure costs.

Introduction

According to the Global Entrepreneurship Monitor (GEM):
2024-2025 Global Report on Entrepreneurship, the entrepreneurial
economy’s contribution to national economic and social development is
steadily rising and is gradually becoming a key driver of regional eco-
nomic growth. However, a high failure rate is a characteristic feature of
widespread entrepreneurship (Boso et al., 2019). For example, in China
less than 10 % of annual new ventures operate for more than three years,
and the failure rate of college student entrepreneurship is as high as 99
% (Newman et al., 2022). According to Williams et al. (2020), the
identification and utilization of entrepreneurial opportunities contribute
the most to the performance of new ventures. Additionally, entrepre-
neurial dynamic capabilities and entrepreneurial learning are the key
factors influencing the performance of subsequent ventures following
failure. Enhancing the entrepreneurial dynamic capabilities and
resource integration ability of entrepreneurs—both closely related to
entrepreneurial social networks—can further increase the success rate of
subsequent ventures (Brown et al., 2019). For serial entrepreneurs,
analyzing the causes of their failure can help them identify and
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understand the factors and problems that led to the failure, enabling
them to better adjust and improve their business models, marketing
strategies, and team management, while also recognizing the limitations
of their own decisions and the influence of external factors. Huang et al.
(2020) argue that failure attribution is crucial for entrepreneurs who
were unsuccessful in their first venture. Entrepreneurs who made in-
ternal attributions and changed their behaviors either permanently
returned to paid employment or established successful enterprises. In
contrast, those who made external attributions founded multiple un-
successful ventures and often repeated their errors. Ioanna et al. (2019)
suggest a potential connection between internal and external attribu-
tions of entrepreneurial failure, indicating that the two can be trans-
formed into each other. Controllable external environmental factors
tend to make entrepreneurs recognize that their actions can change
outcomes, thereby promoting internal and controllable attributions of
entrepreneurial failure and ultimately motivating them to pursue new
entrepreneurial ventures.

Existing studies have noted that entrepreneurial social networks, as a
factor influencing entrepreneurial success or failure, can help entre-
preneurs reduce information asymmetry, thereby effectively promoting
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the transformation of failure experiences (Martin & Javalgi, 2019).
Therefore, in the context of a high entrepreneurial failure rate, exam-
ining how entrepreneurs can transform their entrepreneurial failure
experiences into entrepreneurial knowledge through their social net-
works, thereby enhancing their entrepreneurial dynamic capabilities is
crucial.

The most important success factor is the ability to extract new
knowledge from past mistakes and apply it in a more productive manner
(Alkharafi, 2024). However, owing to anti-failure bias (Kim & Jin,
2024), most entrepreneurs focus solely on learning from successful en-
terprises rather than extracting insights from their own failures. Sim-
mons et al. (2019) classified knowledge into tacit and explicit
knowledge, both of which can interchangeably transform under certain
circumstances, and proposed the Socialization, Externalization, Com-
bination, Internalization (SECI) knowledge transformation model.
However, the SECI only considers the transformation of knowledge it-
self, without considering the impact of social networks. Banerjee et al.
(2022) observed that alongside single- and double-loop learning,
transformational and creative learning are also important. Khalid et al.
(2022) found that the specific context of learning influences the content
of learning. In particular, the prioritized learning content of entrepre-
neurs is significantly bound to the characteristics of different industries.
Simmons et al. (2019) illustrated that entrepreneurs’ knowledge struc-
ture, prior experiences, attribution styles, and emotions significantly
impact their learning transformation process. Wei (2022) believed that
the cost of entrepreneurial failure can promote entrepreneurs’ learning.
However, if the cost is low, entrepreneurs may not acquire knowledge
from failing. Oluwabunmi et al. (2020) analyzed how entrepreneurs
learn from their failures and developed an entrepreneurial learning
model. They divided the learning process into three sub-processes:
outcome generation, failure identification and failure correction. Lead-
ership behaviors (Yu, 2020), entrepreneurial orientation (Zhu et al.,
2019), and self-efficacy (Michael & Deborah, 2019) are believed to have
moderating effects on the transformation of entrepreneurial experiences
in the organizational system. Moreover, scholars have conducted
research on the knowledge transformation of entrepreneurial failure
experiences, mainly focusing on two aspects—the relationship between
entrepreneurial failure experience and re-entrepreneurship performance
and a summary of such experiences. Zhang et al. (2021) studied the
transformation and flow of tacit knowledge based on the perspective of
knowledge acquisition and observed that tacit knowledge is the root
element that determines the technological innovation ability of enter-
prises. Leandro and Viviane (2020) studied the two-dimensional struc-
ture of organizational knowledge transformation across different subject
levels, exhibiting that personal traits are the antecedent variables
influencing knowledge transformation. Michaelides and Davis (2020)
studied the modes of entrepreneurial failure learning and found that
internal learning is preferred for high-tech industries, while self-learning
and external learning are preferred for non-high-tech industries. Yin
et al. (2020) analyzed the promotion mechanism of dynamic abilities in
the process of knowledge transformation, especially the comparison
between different dimensions. Cahn et al. (2021) studied the relation-
ship between entrepreneurial failure experience, organizational
learning and subsequent entrepreneurial intentions. The results illus-
trate that internal attribution learning and external learning can
improve the efficiency of double-loop learning and single-loop learning,
respectively. Trubnikov (2021) studied the knowledge leap from
imitative innovation to independent innovation and highlighted the
differences between the two.

Although considerable empirical testing and theoretical analysis
have been conducted on the impact of entrepreneurial failure on serial
entrepreneurial performance, notable gaps and areas for further
research remain. The research objectives and innovations of this study
are as follows. First, the path mechanism of transforming entrepre-
neurial failure experiences into entrepreneurial knowledge is improved.
Existing studies on entrepreneurial failure primarily focus on its on
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serial entrepreneurial performance. Additionally, research on mediating
variables primarily centers on the roles of entrepreneurial resilience,
context, and recovery. However, there is relatively little research on
entrepreneurial knowledge, despite it being one of the most significant
factors influencing the entrepreneurial performance of serial entrepre-
neurs. This study first, theoretically identifies the paths and mechanisms
through which entrepreneurial failure experiences are transformed into
entrepreneurial knowledge. Second, the breadth and depth of the
existing research is expanded. Although many scholars have emphasized
the importance of entrepreneurial social networks for transforming
entrepreneurial knowledge, most existing studies remain confined to the
perspective of “individual entrepreneurial social networks” and over-
look the role of “team entrepreneurial social networks.” This study ex-
pands from a single individual social network to a dual network
perspective that includes both individual and team networks. It conducts
an in-depth analysis of the transformation paths and mechanisms under
the dual network framework, thereby making the research more
comprehensive and logically coherent. Third, there is a need for more
comprehensive research on the transformation of entrepreneurial failure
into entrepreneurial knowledge across different contexts. Existing
studies—whether based on single-loop learning, double-loop learning,
or the SECI model— remain largely paradigmatic and lack pertinence.
They fail to analyze the moderating effect of specific contextual factors.
Accordingly, this study analyzes the paths and mechanisms of trans-
forming entrepreneurial failure experiences into entrepreneurial
knowledge under different entrepreneurial types, fields, and failure
costs.

Therefore, in this study, the entrepreneurial social network is clas-
sified into individual and team entrepreneurial social networks. We
analyze the path and mechanisms through which entrepreneurial failure
experiences are transformed into entrepreneurial knowledge at the in-
dividual, organizational, and systemic levels, focusing on the mediating
role of entrepreneurial social networks. Furthermore, we examine the
transformation mechanisms of entrepreneurial failure experiences into
entrepreneurial knowledge under different entrepreneurial types, fields,
and failure costs.

This study is organized into six sections. In Section 2, we define the
main research concepts. Next, we analyze the path and mechanism of
transforming entrepreneurial failure experiences into entrepreneurial
knowledge at the individual, organizational, and systemic levels and
propose a conceptual model. Section 3 presents the questionnaire
design, data collection, and analysis procedures. In Section 4, we
empirically test the transformation path and mechanism using a simul-
taneous equation model and a structural equation model. In Section 5,
we discuss the mechanism of transforming entrepreneurial failure ex-
periences into entrepreneurial knowledge across different entrepre-
neurial types, fields, and failure costs. Section 6 concludes the study and
reports the limitations and suggestions for future research.

Theoretical framework
Definitions of core research concepts

Entrepreneurial social network (SN). Social networks refer to rela-
tively stable relationship systems formed through interactions between
individual members of society. In this study, we classify entrepreneurial
social networks into individual entrepreneurial social networks (PSN)
and team entrepreneurial social networks (TSN). Individual entrepre-
neurial social networks refer to the social networks formed through
entrepreneurs’ personal connections with the outside world (James
et al., 2021), including the social network scale (PSNS), social network
density (PSND), social network heterogeneity (PSNI), and social
network connection strength (PSNC). Team entrepreneurial social net-
works refer to the networks formed through an entrepreneurial team’s
external connections. These primarily include the team’s internal net-
works (TSNI, communication and learning within the team), external
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networks (TSNO, the connection strength and structure of the entre-
preneurial team with the outside), and cross-team networks (TSNC, the
viscosity intensity or the competitive relationship between entrepre-
neurial teams of the substitute or complementary industries). Based on
the dual-path framework, entrepreneurial social networks form the
pre-support for resource integration. They provide information ex-
change channels, resource connection platforms, and learning and
communication spaces for entrepreneurs and their teams. The differ-
entiated roles of individual and team entrepreneurial social networks
across different levels directly affect the efficiency and direction of
resource integration.

Entrepreneurial failure experience (FE). Owing to the differences in
research perspectives and the ambiguity surrounding certain concepts
(corporate closure, bankruptcy, etc.), scholars have not yet reached a
consensus on the definition of entrepreneurial failure, resulting in in-
consistencies in the conceptualization of entrepreneurial failure expe-
rience (Boso et al., 2019). There are three perspectives on the study of
entrepreneurial failure experiences: resource (Garcia et al., 2017),
learning (Stambaugh & Mitchell, 2017), and emotional (Artinger &
Powell, 2016) perspectives. The resource perspective emphasizes that
entrepreneurial failure experience involves the acquisition and utiliza-
tion of human resources and opportunities following venture failure.
The learning perspective emphasizes that entrepreneurial failure expe-
rience improves capabilities for future entrepreneurial efforts. The
emotional perspective emphasizes that entrepreneurial failure repre-
sents a psychological loss (emotion, confidence, etc.) experienced by
entrepreneurs as a result of failure. Drawing from the three perspectives,
entrepreneurial failure experience includes the use of external resources
(FER), the accumulation of entrepreneurial capabilities (FEP), and the
impact of cognitive emotional value (FEF). As the foundational basis for
resource integration and social networks, the multi-dimensional con-
notations contained in entrepreneurial failure experience provide a
differentiated transformation basis: the experience of utilizing external
resources can more easily enter social networks directly through
resource integration; while the summary of entrepreneurial ability
experience and the influence of cognitive emotions are more dependent
on the transmission and filtering of social networks, thus becoming the
core input of resource integration.

Entrepreneurial dynamic capability (EC). Entrepreneurial capability
is a set of knowledge, skills, and attitudes that entrepreneurs possess to
improve venture success. It is a multidimensional concept. Currently,
definition of entrepreneurial capability often equate external resources
with a firm’s competitive advantages, neglecting their actual utilization.
A firm’s development is considered a static process that ignores the
impact of dynamic changes (Rui et al., 2018). Referring to the study by
Cahn et al. (2021), this research places greater emphasis on dynamics.
Entrepreneurial dynamic capability is defined as entrepreneurs’ ability
to turn resources into goals, including three aspects: the ability to
identify and use opportunities (ECC), the ability to innovate (ECI), and
the ability to absorb and use external information (ECB). Entrepre-
neurial dynamic capability is a common outcome variable in dual-path
transformation. The capabilities of opportunity identification and
innovative behaviors are improved through the direct role of resource
integration and entrepreneurial learning. The ability to absorb and
apply external information is strengthened by the empowerment of so-
cial networks. Eventually, the comprehensive improvement of entre-
preneurial dynamic capabilities is jointly promoted.

Entrepreneurial learning (EL). Scholars have discussed and
researched entrepreneurial learning and defined it based on the per-
spectives of relationships, abilities, behaviors, and processes. Although
there are differing opinions regarding the definition, there is consensus
that entrepreneurs can continuously acquire new knowledge and
improve their innovation capabilities through it. Drawing from the
research of Hu et al. (2017), we divide the forms of entrepreneurial
learning into exploratory learning (ELE) and cognitive learning (ELC).
Exploratory learning emphasizes improving innovation by transforming
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one’s own and others’ experiences in the network into knowledge. This
is a transformation of tacit knowledge into explicit knowledge. Cogni-
tive learning emphasizes improving innovation ability through knowl-
edge acquisition. This represents a transfer from explicit knowledge to
explicit knowledge. Zarei et al. (2019) defines the transformation of
entrepreneurial failure experiences into entrepreneurial knowledge as
an ongoing process of acquiring and updating knowledge. It is a process
of acquiring knowledge through the conversion of experiences, the
essence of which is the experience. Furthermore, following Bandera
et al. (2018), we define the transformation and dissemination of tacit
knowledge into tacit knowledge as experiential learning (ELU). Entre-
preneurial learning is a key mediator. It serves as a direct transformation
link following resource integration, with experiential learning playing a
leading role. Entrepreneurial learning results from the joint interaction
of social networks and resource integration, evolving from exploratory
to cognitive learning, which reflects varying depths of knowledge
transformation.

Resource Integration (RI). The integration of resources is primarily
the transmission and improvement of information in entrepreneurial
social networks. First, information regarding the supply and demand of
products in the market can be obtained through social networks to seize
business opportunities. Second, by improving the transmission of in-
formation, more symmetrical information can be obtained to reduce
losses caused by decision-making errors. Third, capital support for
venture investment can be obtained through social networks, laying the
foundation for technological innovation. Based on the research of Bruce
et al. (2019), we define resource integration based on entrepreneurial
social networks as the ability of entrepreneurs to improve the transfer of
information (RII), reduce decision-making risks from information
asymmetry (RIR), and collect experiences and provide feedback (RIF)
through the social networks. Resource integration plays a dual role in
this regard. It serves as a core initial element, directly addressing
entrepreneurial failure experiences and promoting entrepreneurial
learning. It acts as a downstream variable of social networks, receiving
and utilizing the experience and resources transmitted through net-
works. Its functional realization depends on the structure and quality of
the social networks.

Theoretical analysis and hypothesis

Based on the SECI knowledge conversion model (Allal-Chérif &
Makhlouf, 2016) and double-loop learning model (Christopher et al.,
2016), this study focuses on the conversion logic of entrepreneurial
failure experience into entrepreneurial knowledge. From the dual per-
spectives of knowledge conversion stages and analytical levels, a
three-level conversion path framework of "individual - organizational -
systemic" is constructed to analyze the mediating mechanisms of social
networks and resource integration across different levels and reveal the
differences in the dominant learning modes at each level, as depicted in
Fig. 1.

The path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge at the individual level.

The transformation of entrepreneurial failure experience at the in-
dividual level corresponds to the “socialization” process in the SECI
model, whose core feature is the direct transfer and internalization of
tacit knowledge among individuals (Rui et al., 2018). Entrepreneurial
failure experiences often contain many tacit components that are diffi-
cult to code. Such knowledge cannot be transmitted through written
words or standardized processes and relies on in-depth interaction and
situational resonance between individuals. From the perspective of
transformation mechanisms, individual entrepreneurial social networks
play a fundamental role at this stage. They are primarily composed of
entrepreneurs’ relatives and friends, former colleagues, and industry
partners, and are characterized by strong ties (Waheed et al., 2016).
Their interaction scenarios primarily include informal communications
(such as tea talks, industry salons, and experience sharing sessions).
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Fig. 1. The transformation of entrepreneurial failure experiences into entrepreneurial knowledge at different levels.

Entrepreneurs are more willing to disclose details of their failure expe-
riences (the psychological process of decision-making errors, emotional
fluctuations in crisis handling), while recipients internalize others’
failure experiences into their tacit knowledge through empathy and
imitation. Through resource integration, entrepreneurs screen key in-
formation from massive failure experiences based on their cognitive
frameworks, endow new meanings to such information through inter-
action with other individuals in the social network, integrate frag-
mented experiences into structured knowledge modules, and store them
in their personal cognitive systems to provide tacit guidance for
re-entrepreneurial decisions. In terms of learning mode, this process is
dominated by experiential learning. Through the cycle of “experiencing
failure —» communicating and reflecting with network members —
refining failure rules — adjusting re-entrepreneurial behaviors,” entre-
preneurs can not only understand the superficial causes of failure (sin-
gle-loop learning), but also reflect on the defects in their own cognitive
frameworks and decision-making logic (double-loop learning), thereby
achieving a qualitative improvement in tacit knowledge. This trans-
formation path mechanism from entrepreneurial failure experience to
entrepreneurial knowledge at the individual level is illustrated in Fig. 2.

Hypothesis 1. At the individual level, the positive impact of individ-
ual entrepreneurial social networks on the transformation of entrepre-
neurial failure experience is stronger than that of team entrepreneurial
social networks, with experiential learning serving as the primary
learning model.

The path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge at the organizational level.

The transformation at the organizational level corresponds to the
“externalization” stage of the SECI model, whose core task is to convert
the tacit failure experience scattered among individuals into explicit
knowledge that can be shared within the organization (Yin et al., 2020).
New ventures can obtain resources from the external market through
market mechanisms to a certain extent. However, it is difficult to obtain
certain resources that determine the competitiveness and growth value
of an enterprise. From the transformation mechanism’s perspective,

team social networks are important channels and methods for enter-
prises to form strategic alliances, obtain, and allocate resources. Overall,
social networks have a positive impact on enterprise performance.
Through formal communication mechanisms, different individuals’ tacit
failure experiences are collected and aggregated at the organizational
level. Additionally, team networks can promote the transfer of
cross-domain knowledge and lay a foundation for subsequent resource
integration. Personal entrepreneurial social networks continue to play a
supplementary role (Trubnikov, 2021). Industry failure cases obtained
by individuals through external social relations can serve as a reference
for internal experiences, thereby improving the universality of organi-
zational knowledge. Through resource integration, tacit experiences are
converted into explicit texts by standardized coding rules (such as fail-
ure case reports and operation guides), and this explicit knowledge is
embedded into organizational systems to ensure its stable transmission
within the organization. In terms of the learning mode, this process is
centered on exploratory learning (Silvia et al., 2020). Organizations not
only analyze the specific causes of failure but also reflect on the in-depth
organizational problems that lead to failure, realizing a systematic up-
grade of knowledge transformation. The transformation path mecha-
nism from entrepreneurial failure experience to entrepreneurial
knowledge at the organizational level is illustrated in Fig. 3.

Hypothesis 2. At the organizational level, both individual and team
entrepreneurial social networks significantly impact the transformation
of entrepreneurial failure experience into entrepreneurial knowledge,
with exploratory learning as the primary learning model.

The path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge at the systemic level.

The transformation at the systemic level corresponds to the "com-
bination" stage in the SECI model, whose core goal is to integrate scat-
tered organizational explicit knowledge into a systematic knowledge
system applicable across organizations (Wei, 2022). The failure expe-
riences accumulated by a single enterprise are often restricted by various
factors, such as its industry scenario and resource endowment, hindering
the formation of broadly applicable insights. However, through the
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Resource ( Experiential Ability to
integration learnin innovate
Summary of £ral g
experiences in Entrepreneurial
entrepreneurial failure experiences \
capabilities Individual ¥ Ability to absorb
entrnepl:eln:jri d Entreprencurial and use external
- dynamic capabilities i i
Impact of cognitive social networks 4 P information

Fig. 2. The path and mechanism of transforming the entrepreneurial failure experiences into entrepreneurial knowledge at the individual level.
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Fig. 3. The path and mechanism of transforming the entrepreneurial failure experiences into entrepreneurial knowledge at the organizational level.

transformation process at the systemic level, these limitations are
broken, and universally applicable entrepreneurial knowledge is
formed. From the perspective of transformation mechanisms, the team
entrepreneurial social network presents a multi-level structural form of
“cross-organizational alliance-knowledge sharing platform—industry
standard formulation.” Through a normalized knowledge-sharing
mechanism, such as jointly constructing industry failure databases and
regularly holding joint review meetings, the flow and integration of
knowledge are promoted across a broader scope. In contrast, owing to its
relatively limited coverage, the individual entrepreneurial social
network provides insufficient support for large-scale cross-organiza-
tional knowledge integration. Therefore, its role in the transformation at
the systemic level is weaker than that of the team entrepreneurial social
network (Cahn et al., 2021). Through resource integration, the team
social network collects a wide range of explicit failure knowledge from
different organizations and uses advanced technical means, such as big
data analysis, to explore the internal connections between various types
of knowledge and construct a systematic knowledge system covering the
entire entrepreneurial process. This system not only provides solid
knowledge support for the entire entrepreneurial ecosystem but also
provides effective references for various entrepreneurial subjects in
decision-making, execution, and other links. In terms of the learning
mode, this process is dominated by cognitive learning (Wang & Shi,
2019), emphasizing the structured reorganization of explicit knowledge.
The completeness and accuracy of knowledge are continuously
improved through operations such as classification, sorting, and corre-
lation analysis of knowledge. Notably, through in-depth integration and
reorganization, the underlying principles behind entrepreneurial failure
can be uncovered, providing a macro-level observation perspective for
double-loop learning. This helps various actors within the entrepre-
neurial ecosystem to understand failure and extract lessons from a

broader viewpoint, thereby improving the ability of the entire entre-
preneurial field to manage risks and avoid failures. The transformation
path mechanism from entrepreneurial failure experience into entrepre-
neurial knowledge at the systemic level is depicted in Fig. 4.

Hypothesis 3. At the systemic level, the role of team entrepreneurial
social networks is greater than that of personal entrepreneurial social
networks, with cognitive learning as the primary learning model.

Hypothesis 4. In the process of transforming entrepreneurial failure
experience into entrepreneurial knowledge, both entrepreneurial social
networks and resource integration play mediating roles at the individ-
ual, organizational, and systemic levels.

Based on the above analysis of the paths and mechanisms of trans-
forming entrepreneurial failure experiences into entrepreneurial
knowledge at the individual, organizational, and systemic levels, we
develop a conceptual model illustrating the transformation of entre-
preneurial failure experience into entrepreneurial knowledge, as
depicted in Fig. 5.

Research design
Questionnaire design

The questionnaire is designed based on established scales, China’s
entrepreneurial context, and the specific objectives of this study. It
comprises seven parts: the basic information of entrepreneurs, individ-
ual entrepreneurial social networks, team entrepreneurial social net-
works, entrepreneurial failure experiences, entrepreneurial learning,
resource integration, and entrepreneurial dynamic capabilities. All
relevant variables are measured using a 7-point Likert scale. The specific
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Fig. 4. The path and mechanism of transforming the entrepreneurial failure experiences into entrepreneurial knowledge at the systemic level.
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Fig. 5. The concept model of the transformation of entrepreneurial failure experiences into entrepreneurial knowledge.

information is as follows.

Individual entrepreneurial social network: Based on Rui et al. (2018)
scale, it includes 12 items across four dimensions (social network size,
social network density, social network heterogeneity, and social
network tie strength). Team entrepreneurial social network: Based on
Cahn et al.’s 2021’s operational definition, it consists of nine items
across three dimensions (intra-team network, inter-team external
network, and cross-team network). Entrepreneurial failure experience:
Integrating Sarasvathy et al.’s (2013) three-dimensional scale (experi-
ence in utilizing external resources, summary of entrepreneurial ability
experience, and influence of cognitive and emotional value), nine items
were incorporated. An additional two items are included to reflect the
unique policy adaptation experience of Chinese entrepreneurs. Entre-
preneurial dynamic capability: Drawing on Wang and Zajac’s (2007)
scale, this study adjusts the measurement to nine items across three
dimensions (ability to identify and utilize opportunities, ability to
engage in innovative behaviors, and ability to absorb and apply external
information). Entrepreneurial learning: Drawing on the research of
Chandler and Lyon (2009), this study includes nine items across three
dimensions (experiential learning, exploratory learning, and cognitive
learning). According to double-loop learning theory, items related to
reflecting on one’s own decision-making logic are supplemented, such as
“After failure, I will re-examine my entrepreneurial thinking mode.”
Resource integration: Based on Wiklund’s (2009) scale, the study in-
cludes nine items across three dimensions (collection and feedback of
experience, reduction of decision-making risks, and improvement of
information transmission). Considering China’s entrepreneurial infor-
mation environment, an item on “policy information integration” is
included, such as “I will integrate entrepreneurial support policy infor-
mation from different channels.”

Data collection and processing

The samples analyzed in this study consist of entrepreneurs who
have established new ventures following prior entrepreneurial failure.
We strictly defined and applied the screening criteria for the subsequent
new venture after failure according to the research of. From January to
June 2024, we organized a research team based at the Tianjin University
Youth Entrepreneurship Base to distribute questionnaires in five cities:
Tianjin, Beijing, Shanghai, Shenzhen, and Guangzhou. A total of 2000
questionnaires were distributed, 1920 questionnaires were retrieved, of
which 1660 were deemed valid. The effective response rate was 83.0 %.
The survey covered eight main industries.

The research sample comprises re-entrepreneurs who have experi-
enced entrepreneurial failure. (1) Definition of entrepreneurial failure.
With reference to Cardon et al.’s (2011) multi-dimensional definition
combined with the characteristics of China’s entrepreneurial practice,
entrepreneurial failure is operationalized as an entrepreneurial

termination event that meets any of the following conditions: @ The
enterprise is legally liquidated and its business license is revoked owing
to continuous losses or insolvency; @ The entrepreneur takes the
initiative to terminate operations and acknowledges that the expected
goals have not been achieved; ® The control of the enterprise is trans-
ferred and the new owner does not continue the original business di-
rection. Involuntary terminations caused by force majeure (such as
natural disasters, sudden policy changes) are excluded to focus on fail-
ure cases from which lessons can be drawn. (2) Constituent elements of a
new enterprise. With reference to Sarasvathy et al.’s (2013) definition of
entrepreneurship, a new enterprise must simultaneously meet the
following conditions: @ It has completed industrial and commercial
registration and has the qualification of an independent legal person or
individual operation; @ It has a clear product/service positioning and
target market; ® It has carried out actual business activities (such as
generating revenue, employing employees); @ It has no direct connec-
tion to the previously failed venture in terms of legal entity and equity
structure (excluding reorganization or renaming of the same enterprise).
(3) Time range of failure events. Combined with the entrepreneurial
learning cycle theory (Rui et al., 2018), the interval between the failure
event and the launch of the new venture is set at six months to three
years. Samples with an interval shorter than six months are excluded
because entrepreneurs may not have completed the reflection and
integration of failure experiences; samples with an interval longer than
three years are also excluded because excessive time may lead to the
attenuation of failure experiences or the introduction of confounding
factors (such as drastic changes in the industry environment).

The stratified purposive sampling method was adopted, with the
following specific implementation steps. Determination of the sampling
frame: Relying on the national entrepreneurship incubation network
resources of the Youth Entrepreneurship Base of Tianjin University, the
target group comprised re-entrepreneurs in five cities with high entre-
preneurial activity, namely Beijing, Shanghai, Guangzhou, Shenzhen,
and Tianjin. Their entrepreneurial ecosystems are well-developed,
covering different industry types, and their entrepreneurial failure
cases are typical. This reduces the impact of regional differences in the
research results. Entrepreneur identification process: Eligible re-
entrepreneurs were identified through three channels: @ Enterprise
files from the entrepreneurship base (accounting for 42 %), were
screened with particular attention to the "founder’s past entrepreneurial
experience” column in the enterprise registration information; @
Recommendation by industry associations (accounting for 31 %),
included verified lists of re-entrepreneurs with failure experiences;
®Snowball recommendation (accounting for 27 %), identified re-
entrepreneurs and recommended peers in their industry with similar
experiences. Duplicate samples were excluded through cross-validation.
Recruitment and questionnaire distribution: A combination of "online +
offline" methods was used. Offline, questionnaires were distributed on-
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site at special salons and failure experience sharing sessions organized
by the entrepreneurship base (accounting for 65 %), and the survey team
provided on-site guidance to respondents to ensure the accuracy of the
information. Online, electronic questionnaires with unique identifica-
tion codes were distributed through entrepreneurial communities (such
as Chuangye Bang and 36 Kr entrepreneurial communities) (accounting
for 35 %). IP address restrictions were adopted to avoid duplicate filling.
All respondents were informed of the research purpose, data usage, and
anonymous processing principles, and random red envelopes were used
to increase participation rates. The survey was conducted from January
to June 2024, with 2000 questionnaires distributed and 1920 success-
fully recovered. After validity testing (invalid samples—such as those
with excessively short filling time and regular answers—were elimi-
nated), 1660 valid questionnaires were obtained, with an effective re-
covery rate of 83.0%. Table 1 describes the distribution of sample
characteristics, demonstrating that the sample distribution is relatively
extensive and representative.

Data processing
(1) Reliability and validity test

SPSS 20.0 is used to test the reliability and validity of the data. The
results are depicted in Table 2. All Cronbach’s alpha values are greater
than 0.7, indicating high reliability across all questionnaire items.
Confirmatory factor analysis is adopted to test validity. All KMO values
are higher than 0.7. Moreover, the values of Bartlett’s Test of Sphericity
near 0.000, confirming that the questionnaire exhibits good construct
validity. Furthermore, the results of the AVE test present that the AVE
values of all variables exceed 0.5, indicating that the questionnaire ex-
hibits good discriminant validity.

Correlation test

The correlation coefficients of the variables are depicted in Table 3.
Significant correlations exist between the potential variables at a highly
significant level. Significant correlations exist between entrepreneurial
failure experiences, individual and team entrepreneurial social net-
works, resource integration, entrepreneurial learning, and entrepre-
neurial dynamic capabilities. Significant correlations exist between
entrepreneurial failure experience, resource integration, and entrepre-
neurial learning. Significant correlations exist between individual and
team entrepreneurial social networks and entrepreneurial learning.
Additionally, significant correlations exist between entrepreneurial
learning and entrepreneurial dynamic capabilities. This suggests that
resource integration, individual entrepreneurial social networks, and
team entrepreneurial social networks play intermediary roles in the
process of transforming entrepreneurial failure experiences into entre-
preneurial knowledge.
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Results
Estimation results

Test of the mediator effect. According to Cahn et al. (2021) method
of testing the mediator effect, we use Stata 14.0 software to perform the
following regression analyses: entrepreneurial failure experiences and
entrepreneurial dynamic capabilities (Model 2), entrepreneurial failure
experiences, resource integration, and entrepreneurial dynamic capa-
bilities (Model 3), entrepreneurial failure experiences, entrepreneurial
social networks, and entrepreneurial dynamic capabilities (Model 4),
entrepreneurial failure experiences, resource integration, entrepre-
neurial learning, and entrepreneurial dynamic capabilities (Model 5),
entrepreneurial failure experiences, entrepreneurial social networks,
entrepreneurial learning, and entrepreneurial dynamic capabilities
(Model 6), and entrepreneurial failure experiences, entrepreneurial so-
cial networks, entrepreneurial learning, resource integration, and
entrepreneurial dynamic capabilities (Model 7). The results are pre-
sented in Table 4.

Test of the transformation path and mechanism. Structural Equation
Modeling (SEM) is a multivariate statistical method for analyzing the
relationships between variables based on the covariance matrix of the
variables. It does not have strict assumptions and constraints and can be
used to analyze abstract concepts. It can estimate the latent variables
and regress the entire model simultaneously. SEM can solve the prob-
lems of multicollinearity and describe the latent variables. It is widely
used in the fields of healthcare, social issues, economic development,
management, and education (Tihomir & Bengt, 2016). In this study,
from the perspective of the mediating effect of entrepreneurial social
networks, we use the SEM model to test the path and mechanism of
transforming entrepreneurial failure experiences into entrepreneurial
knowledge. The SEM model used in this study is depicted in Fig. 6.
Additionally, it is estimated using AMOS 20.0. According to the esti-
mation results in Table 5, y2 /df =0.162 < 3, both NNFI (0.921) and CFI
(0.924) are greater than 0.9, the PNFI (0.645) is greater than 0.5, and
RMSEA (0.03) is less than 0.1, indicating that the estimation results are
robust.

Test and discussion of the research hypothesis
Test and discussion of the mediator effect
(1) The mediator effect of resource integration

According to the results of Model 2 in Table 4, entrepreneurial failure
experiences have a significant positive effect on entrepreneurial dy-
namic capabilities, and the transformation of summarized experiences
into entrepreneurial knowledge is the greatest (0.352). Upon including
resource integration in Model 3, resource integration has a significant
positive promotion effect on entrepreneurial dynamic capabilities.
However, there are decreases in the transformation degrees of the

Table 1
The description statistics of the samples.
Item Classification Ratio Item Classification Ratio
Entrepreneur’s education level Bachelor 52.1 % Industries Consult service 141 %
Master 39.0 % E-commerce 12.3 %
Doctor 8.9 % Software 9.8 %
Firm’s age 1-3 years 88.9 % Catering 9.9 %
4-5 years 6.5 % Leasing 14.3%
>5 years 3.6 % Retail trade 17.1 %
Firm’s size 1-20 employees 42.3 % Processing 14.3 %
21-50 employees 20.1 % Manufacturing 8.2%
51-200 employees 16.9 % Ownership of firms State-owned 0.0 %
201-500 employees 6.2 % Private 94.4 %
201-1000 employees 3.6 % Foreign-funded 5.6 %
>1000 employees 10.9 % The number of total samples:1660
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Table 2
The results of reliability and validity test.
Variable Dimension Items Reliability Validity
KMO Bartlett’s Test of Sphericity AVE
Approximate Chi-Square df Significance
FE FER 3 0.742 0.803 1245.365 135 0.000 0.532
FEP 3 0.793 0.708 1257.364 135 0.001 0.612
FEF 3 0.825 0.869 1586.654 135 0.002 0.633
RI RIF 3 0.916 0.996 1335.612 125 0.000 0.584
RIR 3 0.945 0.912 1375.684 125 0.001 0.596
RII 3 0.902 0.778 1207.584 125 0.001 0.671
PSN PSNS 3 0.964 0.711 1139.896 140 0.003 0.711
PSND 3 0.796 0.701 1075.632 140 0.000 0.723
TSN TSNI 3 0.782 0.754 1098.452 135 0.001 0.745
TSNO 3 0.864 0.832 1108.672 135 0.001 0.685
TSNC 3 0.723 0.774 1069.537 135 0.000 0.596
EL ELU 3 0.773 0.768 1365.334 128 0.003 0.753
ELE 3 0.841 0.853 1075.648 128 0.000 0.634
ELC 3 0.832 0.824 1836.496 128 0.001 0.774
EC ECC 3 0.841 0.833 1374.198 130 0.000 0.753
ECI 3 0.853 0.846 1108.329 130 0.002 0.812
bl relationship between resource integration and entrepreneurial dynamic
Table 3 . L. . capabilities. This further tests Path 1 of transforming entrepreneurial
The correlation coefficients between variables. . . . . .
failure experiences into entrepreneurial knowledge: entrepreneurial
FE PSN TSN EL RI EC failure experiences — resource integration —entrepreneurial learning —
FE 1.000 entrepreneurial dynamic capabilities.
PSN  0.259%* 1.000
TSN 0.353*  0.012* 1.000 (2) The mediator effect of entrepreneurial social networks
EL 0.403** 0.403** 0.654***  1.000
RI 0.203***  0.702%%%  (0.542%* 0.536%* 1.000 . . . . .
EC 0.411%%*  0.475%* 0.465%* 0.654%**  0.586%* 1.000 After including entrepreneurial social networks in Model 4, entre-
- - preneurial social networks have a significant positive effect on the
Note: *, ** and *** denote a confidence level of 1 %, 5 %, and 10 %, . . . . .
respectively transformation of entrepreneurial failure experiences into entrepre-

experiences in the use of external resources, the summary of experiences
in entrepreneurial capabilities, and the impact of cognitive emotional
value on the entrepreneurial dynamic capabilities, respectively (0.305
— 0.236, 0.352 — 0.301, 0.343 — 0.246). Therefore, resource integra-
tion has a mediating effect on the transformation of entrepreneurial
failure experiences into entrepreneurial knowledge.

After including entrepreneurial learning in Model 5, there was a
decrease in the degree of the effect of resource integration. The effects of
reducing decision-making risks from information asymmetry, collecting
experiences, giving feedbacks, and improving the transfer of informa-
tion decrease to 0.311, 0.403, and 0.241 from 0.365, 0.486, and 0.263,

neurial knowledge. Additionally, there are decreases in the effect de-
grees of experiences in the use of external resources, summary of
experiences in entrepreneurial capabilities, and impact of cognitive
emotional value, respectively (0.305 — 0.257, 0.352 - 0.306, 0.343 —
0.259). Therefore, entrepreneurial social networks have a mediating
effect on the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge.

After including entrepreneurial learning in Model 6, there is a
decrease in the effect degree of entrepreneurial social networks (0.469
— 0.396). Therefore, entrepreneurial learning has a mediating effect on
the transformation of entrepreneurial social networks into entrepre-
neurial dynamic capabilities. After including resource integration in
Model 7, comparing the results of Models 5 and 7, the effects of reducing

respectively. Therefore, entrepreneurial learning mediates the

Table 4

The results of multiple linear regression.
Variable Entrepreneurial dynamic capabilities

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Education level 0.203* 0.198* 0.213* 0.213* 0.208* 0.221* 0.214*
Firm’s size 0.116* 0.126* 0.156* 0.142* 0.178* 0.103*
FER 0.305** 0.236* 0.196* 0.268**
FEP 0.352* 0.301** 0.217*
FEF 0.343* 0.246** 0.236%**
SN 0.469%*** 0.356**
RIR 0.365** 0.311** 0.301*
RIF 0.486** 0.403** 0.335%*
RII 0.263** 0.241** 0.213*
ELU 0.365* 0.407** 0.304**
ELE 0.325* 0.368* 0.331%*
ELC 0.362*%* 0.411** 0.307
R? 0.845 0.901 0.865 0.887 0.912 0.897 0.932
Adj-R2 0.821 0.865 0.796 0.852 0.836 0.817 0.882
F 14.526*** 12.325%* 14.231%** 19.865** 20.004*** 16.547** 13.524%*
D-W 1.998 1.996 2.001 2.000 1.998 1.998 2.000

Note: *, **, and *** denote a confidence level of 1%, 5%, and 10%, respectively.
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Fig. 6. The SEM model of the path and mechanism of transforming the entrepreneurial failure experiences into entrepreneurial knowledge.

Table 5
Estimation of the SEM model.

Path Individual level Organizational level Systemic level Path Individual level Organizational level Systemic level
FE—RI 0.46 0.42 0.45 ® RIF 0.36 0.37 0.32
® FER 0.31 0.38 0.34 RIR 0.32 0.40 0.23
FEP 0.33 0.31 0.42 RII 0.32 0.33 0.45
FEF 0.36 0.31 0.24 ELU 0.53 0.32 0.23
RIF 0.28 0.36 0.31 ELE 0.23 0.45 0.21
RIR 0.39 0.32 0.32 ELC 0.26 0.23 0.56
RIT 0.33 0.32 0.37 SN—EL 0.65 0.67 0.71
FE-SN 0.53 0.62 0.65 ® PSN 0.54 0.58 0.63
® FER 0.29 0.41 0.31 TSN 0.46 0.42 0.37
FEP 0.32 0.32 0.39 ELU 0.51 0.34 0.22
FEF 0.39 0.27 0.30 ELE 0.32 0.40 0.26
PSN 0.68 0.51 0.35 ELC 0.17 0.26 0.52
TSN 0.32 0.49 0.65 EL—EC 0.64 0.66 0.69
RI-SN 0.52 0.57 0.61 ® ELU 0.51 0.35 0.31
® RIF 0.42 0.32 0.35 ELE 0.31 0.43 0.32
RIR 0.26 0.39 0.25 ELC 0.18 0.22 0.37
RIT 0.32 0.29 0.40 ECC 0.36 0.27 0.23
PSN 0.65 0.55 0.41 ECI 0.31 0.30 0.45
TSN 0.35 0.45 0.59 ECB 0.33 0.43 0.32
RI-EL 0.34 0.36 0.33

Note: o represents the contribution degree of the secondary index; “—

decision-making risk from information asymmetry, collecting experi-
ences and giving feedbacks and improving the transfer of information
decrease to 0.301, 0.335, and 0.213 from 0.311, 0.403, and 0.241,
respectively. Therefore, resource integration has a mediating effect on
the relationship between entrepreneurial failure experience and entre-
preneurial social networks. This further tests Path 2 of transforming
entrepreneurial failure experiences into entrepreneurial knowledge:
entrepreneurial failure experiences — entrepreneurial social networks
— resource integration —entrepreneurial learning — entrepreneurial
dynamic capabilities.

Test and discussion of the path and mechanism of transforming the
entrepreneurial failure experiences into entrepreneurial knowledge

(1) At the individual level

According to Khelil (2016), the magnitude of entrepreneurial failure
costs has a significant impact on subsequent new ventures after failure,
especially on entrepreneurial orientation. The dissemination of entre-
preneurial failure experiences at the individual level is primarily based
on word-of-mouth sharing, which is the transfer of tacit knowledge to
tacit knowledge. According to the results of paths 1 and 2 in Table 5, in

” represents the effect direction.

the transformation mechanism of entrepreneurial failure experiences
into entrepreneurial knowledge, the effect of collecting experiences and
giving feedback on resource integration is the greatest (0.42). The pro-
cess of knowledge transformation primarily transforms the impact of
cognitive emotional value into the ability to identify and use opportu-
nities (0.43) using the experiential learning mode (0.53) through indi-
vidual entrepreneurial social networks (0.68).

(2) At the organizational level

According to Lee et al. ’s (2015) organizational behavior theory, the
transformation of entrepreneurial failure experiences into entrepre-
neurial knowledge determines the fate of new firms after failure. Social
networks, as an important factor influencing the decision-making of
firms, largely determine the performance of the subsequent venture after
failure, especially the conversion of tacit knowledge into explicit
knowledge at the organizational level for transmission and sharing.
According to the results of paths 1 and 2 in Table 5, in the trans-
formation process of entrepreneurial failure experiences into entrepre-
neurial knowledge at the organizational level, the effect of reducing
decision-making risks from information asymmetry of resource
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integration is the greatest (0.39). The process of knowledge trans-
formation is primarily to transform the experiences in the use of external
resources into the ability to absorb and use external information (0.45)
using the exploratory learning mode (0.45) through the individual and
team entrepreneurial social networks (0.51, 0.49).

(3) At the systemic level

According to the entrepreneurial learning theory of Marge et al.
(2016), the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge at the systemic level is the dissemination and
sharing of explicit knowledge. New firms can acquire resources (op-
portunities to create a new venture, financial support, etc.) and promote
entrepreneurial learning to improve their entrepreneurial dynamic ca-
pabilities through social networks. According to the results of paths 1
and 2 in Table 5, in the transformation process of entrepreneurial failure
experiences into entrepreneurial knowledge at the systemic level, the
effect of improving the transfer of information on resource integration is
the greatest (0.42). The process of knowledge transformation primarily
transforms accumulated experiences in entrepreneurial capabilities into
the ability to innovate (0.45) using the cognitive learning mode (0.56)
through the team entrepreneurial social networks (0.65).

Robustness analysis

Since all the data are obtained from questionnaire surveys, and there
is currently no professional statistical company that conducts long-term
tracking statistics, the robustness is tested by replacing the explained
variable, the core explanatory variable, and excluding specific samples,
based on the previous variable settings and empirical experience.
Regarding the variable replacement methods, Passavanti et al. (2025)
observed that there are three common construction methods: using the
industry average, regional average, and one-period lag of the variable as
instrumental variables. Cahn et al. (2021) used the statistical results
obtained by reducing the number of words in the indicator’s lexicon as
the instrumental variable. Ioanna et al. (2019) conducted robustness
tests by excluding certain specific samples.

Drawing on the above practices, this study employed the following
three variable substitution methods: The original variable was replaced
with the average value across five regions. The original variable was re-
estimated using the first two items, as their factor loadings together
explained 70% of the variance. Based on the original five regions, the
survey scope was expanded to include 178 national high-tech develop-
ment zones in China for data collection, as these zones—supported by
various policies such as tax reductions, exemptions, and financial sub-
sidies—serve as key hubs for entrepreneurial activity.

Based on the above three variable replacement methods, the SEM
model is re-estimated, and the results are depicted in Table 6. The results
in Table 6 are consistent with those in Table 5, confirming the robustness
of the SEM model estimation results.

Moderating effect of entrepreneurial type, entrepreneurial field,
and entrepreneurial failure cost

Path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge for different entrepreneurial

types

The transformation of entrepreneurial failure experiences into
entrepreneurial knowledge varies across different types of entrepre-
neurships. Drawing from Steffen et al.’s (2014) research, according to
the entrepreneur’s risk preference and the entrepreneurial intention, we
divide the entrepreneurship into three types: the adventure type, the
venture investment fusion type and the revolutionary type. For
adventure-type entrepreneurship, the opportunity cost is low, techno-
logical progress is the core competitiveness, and business opportunities
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Table 6
Robustness tests.

Path Individual level Organizational level Systemic level
Method 1 FE—RI 0.458 0.423 0.441
FE-SN 0.531 0.617 0.645
RI-SN 0.524 0.556 0.607
RI-EL 0.337 0.352 0.333
SN—EL 0.652 0.664 0.704
EL-EC 0.638 0.662 0.671
Method 2~ FE—RI 0.453 0.425 0.451
FE-SN  0.527 0.622 0.653
RI<SN 0.523 0.572 0.611
RI-EL 0.337 0.362 0.334
SN—EL 0.655 0.671 0.699
EL-EC 0.643 0.668 0.687
Method 3~ FE—RI 0.457 0.422 0.451
FE-SN 0.532 0.623 0.647
RI-SN 0.517 0.568 0.599
RI-EL 0.343 0.364 0.341
SN—EL 0.651 0.668 0.713
EL—EC 0.645 0.662 0.687

Note: The symbol "-" indicates the direction of influence.

in the market are the main focus. Adventurous entrepreneurs focus more
on market opportunities; therefore, the key to their knowledge trans-
formation lies in how they promote resource integration and respond
quickly. For the venture investment fusion type of entrepreneurship,
there are high-standard management teams, clear target markets and
plans, and products and technologies are the main focus. Venture in-
vestment fusion startups require substantial capital to achieve market
penetration and iterative updates; therefore, they place greater
emphasis on iterative technology development and investment in the
process of knowledge transformation. Revolutionary entrepreneurship
generates the most effective entrepreneurial plans, as well as the
greatest wealth and value. Products and services with excess value are
provided to customers through innovation in production technology and
management processes. Revolutionary entrepreneurs focus more on
unprecedented innovation, experience, and application; therefore, they
place greater emphasis on exploratory knowledge transformation and
attach more importance to cognitive learning in the knowledge trans-
formation process. We analyze the characteristics of the transformation
mechanism of entrepreneurial failure experiences into entrepreneurial
knowledge for different types of entrepreneurships, and the results are
depicted in Table 7.

First from the estimation results of the adventure type in Table 7, it

Table 7
Estimation of the transformation mechanisms for different types of
entrepreneurships.

Variable  The type of entrepreneurship

Adventure Venture investment fusion Revolutionary
type type type

FER 0.336** 0.224%** 0.246*

FEP 0.211* 0.532%* 0.486*

FEF 0.453*** 0.244* 0.268*

PSN 0.542** 0.463* 0.355**

TSN 0.458** 0.53 0.645**

RIF 0.335* 0.451** 0.241**

RIR 0.342%* 0.214** 0.342*

RII 0.323** 0.335%* 0.417**

ELU 0.452%** 0.273* 0.306*

ELE 0.323** 0.386%* 0.135%*

ELC 0.225%* 0.341* 0.559**

R? 0.752 0.802 0.798

Adj-R2 0.738 0.776 0.768

F 6.351* 3.524%* 9.856**

D-w 1.996 1.998 2.001
Note: *, **, and *** denote a confidence level of 1 %, 5 %, and 10 %,
respectively.
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can be observed that the impact of cognitive emotional value (0.453) of
entrepreneurial failure experiences transforms into entrepreneurial
knowledge. Second, adventurous entrepreneurs pay attention to the use
of low-cost opportunities, and the sources of investment are small. The
effect of individual entrepreneurial social networks is higher than that of
team entrepreneurial social networks (0.542> 0.458). Third, collecting
experiences and providing feedback has the greatest mediating effect on
the transformation of entrepreneurial failure experiences into entre-
preneurial knowledge (0.342). Fourth, in the transformation of entre-
preneurial failure experiences into entrepreneurial knowledge,
experiential learning is the main entrepreneurial learning mode (0.452).
After the transformation, the ability to absorb and use external infor-
mation is improved. For example, many testing companies and mask
manufacturers established during the COVID-19 pandemic achieved
entrepreneurial success mainly through capabilities such as resource
integration and rapid change. This is consistent with the conclusions of
this study.

According to the estimation results of the venture investment fusion
type in Table 7, first, it is primarily the experience related to the use of
external resources (0.532) of entrepreneurial failure experiences that
transforms into entrepreneurial knowledge. Second, entrepreneurs of
the venture investment fusion type focus on efficient teamwork. They
provide technologies and products with excessive value under clear
market goals. That is, the effect of team entrepreneurial social networks
is greater than that of individual entrepreneurial social networks (0.537
> 0.463). Third, reducing decision-making risks from information
asymmetry has the greatest mediating effect on the transformation of
entrepreneurial failure experiences into entrepreneurial knowledge
(0.451). Fourth, in the transformation process of entrepreneurial failure
experiences into entrepreneurial knowledge, exploratory learning is the
main entrepreneurial learning mode (0.386). After the transformation,
the ability to identify and use opportunities is improved. For example,
China’s Unitree Robotics has enhanced its R&D capabilities by building
up previous accumulations and securing external venture capital,
enabling it to better transform the experience of failures into knowledge
for subsequent experimental development, thereby achieving iterative
updates.

According to the estimation results of the revolutionary type in
Table 7, first, it is primarily the accumulation of experiences in entre-
preneurial capabilities (0.486) of entrepreneurial failure experiences
that transforms into entrepreneurial knowledge. Second, revolutionary
entrepreneurs focus on optimal technological transformation and rely
on technological innovation capabilities and innovative management
strategies. The effect of team entrepreneurial social networks is greater
than that of individual entrepreneurial social networks (0.645 > 0.355).
Third, improving the transfer of information has the greatest mediating
effect on the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge (0.417). Fourth, in the transformation of
entrepreneurial failure experiences into entrepreneurial knowledge,
cognitive learning is the main entrepreneurial learning mode (0.559).
Following the transformation, the ability to innovate is improved. For
example, DeepSeek is a typical revolutionary startup. The open-source
model DeepSeek-R1 released by the company demonstrates perfor-
mance comparable to that of GPT-3.5 in key fields such as mathematics
and programming, while its cost is significantly lower. Originally a
quantitative analysis firm, the company’s success hinges on its accu-
mulated experience, especially the transformation of exploratory
knowledge.

Path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge for different entrepreneurial
fields

According to action theory, entrepreneurship is a process of identi-
fying opportunities, evaluating them, and leveraging them to integrate
resources to create and realize potential value, thereby generating
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business profits. In the process of starting a business, industry selection
significantly impacts entrepreneurial activities, and different industry
choices lead to distinct entrepreneurial characteristics. Further com-
parison of the research on entrepreneurial failure learning by Cope and
Schutjens reveals that the learning content from first-time entrepre-
neurial failure can be divided into three dimensions: self-learning, in-
ternal learning, and external learning. Self-learning refers to
entrepreneurs’ discovery or recognition of their own strengths and
weaknesses, entrepreneurial motivations and goals, and role transitions
after their first venture failure. Internal learning denotes the entrepre-
neurial knowledge acquired by entrepreneurs regarding the establish-
ment, management, and closure of new ventures, gained through their
experience in all stages of founding, owning, and closing a new enter-
prise. External learning refers to the new external network relationships
developed and new business opportunities identified by entrepreneurs
through their entrepreneurial activities. Novice entrepreneurs of
different types vary greatly in terms of the content they learn from
entrepreneurial failure experiences. These differences have two impacts
on novice entrepreneurs: first, they affect the speed at which they
recover from entrepreneurial failure; second, they influence their career
orientation following failure. Specifically, whether an entrepreneur
chooses to continue entrepreneurship largely depends on the differences
in entrepreneurial learning content.

We investigated eight industries. According to Rajarishi (2019), we
classified the eight industries into three categories: high-tech (consul-
ting services, e-commerce, and software), shopkeepers (catering, leas-
ing, and retail trade), and processing and manufacturing fields. We
analyzed the characteristics of the transformation mechanism of entre-
preneurial failure experience into entrepreneurial knowledge for
different entrepreneurial fields, and the results are presented in Table 8.

The estimation results for the high-tech field in Table 8 illustrates
that the summary of experiences in entrepreneurial capabilities (0.514)
of entrepreneurial failure experiences transforms into entrepreneurial
knowledge. Second, the effect of team entrepreneurial social networks is
higher than that of individual entrepreneurial social networks (0.645 >
0.355) in the high-tech field. Third, improving the transfer of informa-
tion has the greatest mediating effect on the transformation of entre-
preneurial failure experiences into entrepreneurial knowledge (0.415).
Fourth, in the transformation process of entrepreneurial failure experi-
ences into entrepreneurial knowledge, cognitive learning is the primary
entrepreneurial learning mode (0.387). Following the transformation,
the ability to innovate is improved.

According to the estimation results of the shopkeepers’ field in
Table 8, first, the impact of cognitive emotional value (0.453) of

Table 8
Estimation of the transformation mechanisms for different entrepreneurial
fields.

Variable Entrepreneurial field
high-tech shopkeepers processing and manufacturing
FER 0.217* 0.179* 0.526**
FEP 0.368** 0.213*
FEF 0.453%** 0.261**
PSN 0.732%* 0.47:
TSN 0.268* 0.521
RIF 0.316* 0.231**
RIR 0.398** 0.417%**
RII 0.286* 0.352%*
ELU 0.412%* 0.320**
ELE 0.403** 0.346**
ELC 0.185* 0.334*
R? 0.864 0.859
Adj-R? 0.823 0.816
F el 10.367**
D-w 2.000
Note: *, **, and *** denote a confidence level of 1 %, 5 %, and 10 %,

respectively.
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entrepreneurial failure experiences transforms into entrepreneurial
knowledge. Second, firms in the shopkeepers’ field acquire resources
and information primarily through individual entrepreneurial social
networks, which could reduce management costs and enable the iden-
tification of business opportunities. The effect of individual entrepre-
neurial social networks is greater than that of team entrepreneurial
social networks (0.732 > 0.268). Third, collecting experiences and
providing feedback has the greatest mediating effect on the trans-
formation of entrepreneurial failure experiences into entrepreneurial
knowledge (0.398). Fourth, in the transformation of entrepreneurial
failure experiences into entrepreneurial knowledge, experiential
learning is the primary entrepreneurial learning mode (0.412). After the
transformation, the ability to absorb and use external information is
improved.

According to the estimation results of the processing and
manufacturing field, first, the summary of experiences in entrepre-
neurial capabilities (0.526) of entrepreneurial failure experiences
transforms into entrepreneurial knowledge. Second, the key point for
firms in the processing and manufacturing field is exploitative learning
through individual entrepreneurial social networks, thereby improving
the firms’ ability to seize business opportunities and improving the
performance of subsequent new ventures. The effect of team entrepre-
neurial social networks is greater than that of individual entrepreneurial
social networks (0.526 > 0.474). Third, collecting experiences and
providing feedback has the greatest mediating effect on the trans-
formation of entrepreneurial failure experiences into entrepreneurial
knowledge (0.417). Fourth, in the transformation process of entrepre-
neurial failure experiences into entrepreneurial knowledge, exploratory
learning is the primary entrepreneurial learning mode (0.346).
Following the transformation, the ability to identify and use opportu-
nities is improved.

Overall, the content that novice entrepreneurs learn from entrepre-
neurial failure varies significantly depending on the industry in which
they are, which is consistent with previous research. Belas et al. (2025)
found that high-tech entrepreneurs and entrepreneurs in traditional
industries differ significantly in their priority ranking of learning con-
tent. Moreover, high-tech entrepreneurs have a stronger growth orien-
tation, and their priority learning areas, ranked by importance, include
decision-making, financing, business value enhancement, motivation,
and success skills in a rapidly changing environment. This aligns with
the conclusions of this study. In the manufacturing industry, the pro-
portion of survival-driven entrepreneurship is higher than that of
opportunity-driven entrepreneurship. Therefore, the transformation of
entrepreneurial failure experiences into entrepreneurial knowledge in
this sector is mainly derived from resource integration and the identi-
fication of opportunities.

Path and mechanism of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge under different entrepreneurial
failure costs

Entrepreneurial failure has the characteristics of discreteness, frag-
mentation, and diversity (Nuray, 2016), which directly affects the
willingness to start a new venture after failure and thus indirectly affects
the transformation mechanism of entrepreneurial failure experiences
into entrepreneurial knowledge. The cost of entrepreneurial failure in-
cludes economic and psychological costs. The economic cost can be
repaired with the help of external support, but the psychological cost
must be repaired by the entrepreneurs themselves. The degree of repair
has a significant impact on the transformation of entrepreneurial
knowledge. First, economic cost is a direct consequence of entrepre-
neurial failure. The economic cost of entrepreneurial failure can affect
subsequent entrepreneurial intentions. When the economic cost of fail-
ure is excessively high, entrepreneurs are often unable to bear the heavy
financial pressure and thus lack the capacity to continue their entre-
preneurial endeavors. Second, entrepreneurial failure not only brings
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economic losses to entrepreneurs but also exerts a certain impact on
their personal connections, social circles, and social status. Particularly,
after bearing substantial social costs, entrepreneurs may be forced to
withdraw from their original social networks and struggle to obtain
external material support from other social networks. The loss of social
resources further reduces the intention to re-engage in entrepreneur-
ship. Third, the emotional cost of entrepreneurial failure is a factor that
cannot be ignored. Entrepreneurs who experience failure may be trap-
ped in negative emotions such as inferiority, depression, disappoint-
ment, and remorse for a long time, which erodes their self-confidence
and motivation. These emotional costs may reduce entrepreneurs’ in-
dividual self-efficacy and affect the transformation of entrepreneurial
failure experiences into entrepreneurial knowledge. We divide the cost
of entrepreneurial failure into high and low failure costs. We analyze the
characteristics of the transformation mechanism of entrepreneurial
failure experiences into entrepreneurial knowledge under high and low
failure costs; the results are presented in Table 9.

According to the estimation results of the high failure cost in Table 9,
first, the impact of cognitive emotional value (0.403) of entrepreneurial
failure experience transforms into entrepreneurial knowledge. Second,
the impact of high failure costs on failed entrepreneurs is not just eco-
nomic losses but, more importantly, psychological losses. Economic
losses can be reduced by the support of external networks, and psy-
chological losses must be repaired by the entrepreneurs themselves. The
effect of individual entrepreneurial social networks is greater than that
of team entrepreneurial social networks (0.623 > 0.377). Third, col-
lecting experiences and providing feedback have the greatest mediating
effect on the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge (0.356). Fourth, in the transformation of
entrepreneurial failure experiences into entrepreneurial knowledge,
both cognitive learning (0.354) and experiential learning (0.356) are the
main entrepreneurial learning modes. Following the transformation, the
ability to absorb and use external information is improved.

According to the estimation results of low failure cost in Table 9,
first, the summary of experiences in entrepreneurial capabilities (0.565)
of entrepreneurial failure experiences transforms into entrepreneurial
knowledge. Second, under a low failure cost, both economic and psy-
chological losses can be healed quickly. Therefore, enterprises focus on
obtaining resources and information through team entrepreneurial so-
cial networks and seizing the business opportunities of starting a new
venture. Third, both reducing decision-making risks from information
asymmetry and improving the transfer of information have the greatest
mediating effects on the transformation of entrepreneurial failure ex-
periences into entrepreneurial knowledge (0.353). Fourth, in the

Table 9
Estimation of the transformation mechanisms under different entrepreneurial
failure costs.

Variable Entrepreneurial failure cost
High failure cost Low failure cost

FER 0.272%*

FEP 0.325%*

FEF 0.403**

PSN 0.37

TSN 0.623%**

RIF 0.332*

RIR 0.356*

RII 0.312*

ELU 0.356**

ELE 0.290%* 0.423**

ELC 0.354* 0.342%*

R? 0.845 0.901

Adj-R? 0.779 0.865

F 9.862* 10.248%***

D-W 1.998 1.997
Note: *, **, and *** denote a confidence level of 1 %, 5 %, and 10 %,
respectively.
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transformation process of entrepreneurial failure experiences into
entrepreneurial knowledge, exploratory learning is the main entrepre-
neurial learning mode (0.423). Following the transformation, the ability
to innovate is improved.

Overall, the higher the cost of entrepreneurial failure, the more
profound and unforgettable the experience for entrepreneurs, and the
more likely it is to be regarded as a significant failure experience. Spe-
cifically, the higher the cost of a failure event, the greater the motivation
for learning. Zhang (2025) argues that failure provides entrepreneurs
with numerous learning opportunities and can be viewed as a channel
for entrepreneurial learning. Financial and social costs positively impact
entrepreneurial failure learning. The cost of entrepreneurial failure
stimulates entrepreneurs to reflect and triggers their learning, which, in
turn, changes their original mental models and strengthens enterprise
management. Entrepreneurial failure also promotes the improvement of
entrepreneurs’ capabilities in resource and team management, enriches
their entrepreneurial experience, and ultimately enhances their entre-
preneurial capabilities by learning from such experiences.

Conclusions and research outlook

Based on the SECI knowledge transformation model and the double
loop learning model, we classified the entrepreneurial social networks
into the individual and team entrepreneurial social networks. We
analyzed the path and mechanism of transforming the entrepreneurial
failure experiences into entrepreneurial knowledge at three levels: in-
dividual, organizational, and systemic. Further, we analyzed the trans-
formation mechanism of entrepreneurial failure experiences into
entrepreneurial knowledge for different entrepreneurial types, fields,
and failure costs.

(1) There are two paths of transforming the entrepreneurial failure
experiences into entrepreneurial knowledge. Path 1: entrepre-
neurial failure experiences — resource integration — entrepre-
neurial learning — entrepreneurial dynamic capabilities. Path 2:
entrepreneurial failure experiences — entrepreneurial social
networks — resource integration — entrepreneurial learning —
entrepreneurial dynamic capabilities. The transformation of
entrepreneurial failure experiences into entrepreneurial knowl-
edge at the individual level primarily represents the transmission
from tacit knowledge to tacit knowledge. The mediator effect of
individual entrepreneurial social networks is significant, and ul-
timately entrepreneurs’ ability to identify and use opportunities
is improved. The transformation of entrepreneurial failure ex-
periences into entrepreneurial knowledge at the organizational
level primarily represents the transmission from tacit knowledge
to explicit knowledge. Both the mediator effects of individual and
team entrepreneurial social networks are significant, and ulti-
mately entrepreneurs’ ability to absorb and use external infor-
mation is improved. The transformation of entrepreneurial
failure experiences into entrepreneurial knowledge at the sys-
temic level primarily represents the transmission and sharing of
explicit knowledge to explicit knowledge. The mediator effect of
team entrepreneurial social networks is significant, and ulti-
mately entrepreneurs’ ability to innovate is improved.

For the adventure type, entrepreneurial failure experiences
transform into the entrepreneurial knowledge primarily through
the individual entrepreneur networks. The primary learning
mode is experiential learning, and the entrepreneurs’ ability to
absorb and use external information is improved. Collecting ex-
periences and giving feedbacks has the greatest mediator effect
on the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge. For the venture investment fusion
type, entrepreneurial failure experiences transform into the
entrepreneurial knowledge primarily through the team entre-
preneur networks. The primary learning mode is exploratory

(2)
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learning, and the entrepreneurs’ ability to identify and use op-
portunities is improved. Reducing decision-making risks from
information asymmetry has the greatest mediator effect on the
transformation of entrepreneurial failure experiences into entre-
preneurial knowledge. For the revolutionary type, entrepre-
neurial failure experiences transform into the entrepreneurial
knowledge primarily through the team entrepreneur networks.
The primary learning mode is cognitive learning, and the entre-
preneurs’ ability to innovate is improved. Improving the transfer
of information has the greatest mediator effect on the trans-
formation of entrepreneurial failure experiences into entrepre-
neurial knowledge.

For the high-tech field, entrepreneurial failure experiences
transform into the entrepreneurial knowledge primarily through
the team entrepreneur networks. The primary learning mode is
cognitive learning, and the entrepreneurs’ ability to innovate is
improved. Improving the transfer of information has the greatest
mediator effect on the transformation of entrepreneurial failure
experiences into entrepreneurial knowledge. For the shopkeepers
field, entrepreneurial failure experiences transform into the
entrepreneurial knowledge primarily through the individual
entrepreneur networks. The primary learning mode is experien-
tial learning, and the entrepreneurs’ ability to identify and use
opportunities is improved. Collecting experiences and giving
feedbacks has the greatest mediator effect on the transformation
of entrepreneurial failure experiences into entrepreneurial
knowledge. For the processing and manufacturing field, entre-
preneurial failure experiences transform into the entrepreneurial
knowledge primarily through the team entrepreneur networks.
The primary learning mode is exploitative learning, and the en-
trepreneurs’ ability of innovate is improved. Collecting experi-
ences and giving feedbacks has the greatest mediator effect on the
transformation of entrepreneurial failure experiences into entre-
preneurial knowledge.

Under the high failure cost, entrepreneurial failure experiences
transform into the entrepreneurial knowledge primarily through
the individual entrepreneur networks. The primary learning
modes are cognitive and experiential learning modes, and the
entrepreneurs’ ability to absorb and use external information is
improved. Under the low failure cost, entrepreneurial failure
experiences transform into the entrepreneurial knowledge pri-
marily through the individual entrepreneur networks. The pri-
mary learning mode is exploratory learning, and the
entrepreneurs’ ability of innovate is improved.

3)

(€]

The theoretical contributions of this study are reflected in the
following aspects. (1) The application scenarios of knowledge conver-
sion and learning theories is expanded. By combining the SECI knowl-
edge conversion model with double-loop learning theory, a three-level
transformation framework of entrepreneurial failure experience (indi-
vidual-organizational-system) is constructed, which reveals the trans-
formation principles from tacit knowledge to explicit knowledge and
from individual knowledge to systematic knowledge, providing a new
perspective for the application of knowledge management theory in the
context of entrepreneurial failure. (2) The understanding of the trans-
formation mechanism is improved. By distinguishing the differentiated
roles of individual and team entrepreneurial social networks at different
levels, the mediating roles of resource integration and entrepreneurial
learning are clarified, making up for the deficiency in existing research
that insufficiently explores the process mechanism of how failure
experience is transformed into effective knowledge. (3) The contingency
role of social networks and resource integration is further refined. This
study finds that the intensity of the role of social networks (individual/
team) and resource integration changes dynamically with the trans-
formation level (individual networks are more critical at the individual
level, and team networks dominate at the systemic level), which
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supports the situational dependence of social capital theory in the
entrepreneurial process. (4) Hierarchical differences in entrepreneurial
learning models are revealed. This study clarifies the law that experi-
ential learning is dominant at the individual level, exploratory learning
at the organizational level, and cognitive learning at the systemic level,
which deepens the understanding of the dynamic process of entrepre-
neurial learning and provides new evidence for the concrete application
of double-loop learning theory.

The findings of this study have the following practical implications
for entrepreneurs, entrepreneurial teams, and policymakers: (1) Indi-
vidual entrepreneurs should prioritize building and maintaining social
networks with strong ties (such as relatives, friends, and former col-
leagues). Through informal communications (such as experience-
sharing sessions), they should take the initiative to disclose details of
failures and absorb others’ experiences and internalize tacit knowledge
into their own cognition by means of experiential learning. Meanwhile,
they should screen failure-related information based on their own
frameworks, reflect on the flaws in their decision-making logic through
double-loop learning, and improve the quality of their re-
entrepreneurial decisions. (2) For entrepreneurial teams/organiza-
tions: Teams should construct a two-layer network of "internal collab-
oration + external alliance.” They should collect individual failure
experiences through formal communication mechanisms (such as reg-
ular review meetings) and convert tacit knowledge into explicit orga-
nizational knowledge using standardized coding (such as failure case
reports). Simultaneously, they should strengthen cross-domain knowl-
edge integration and promote systematic knowledge upgrading at the
organizational level through exploratory learning to avoid repeating
mistakes. (3) For policymakers and builders of entrepreneurial ecosys-
tems: They should promote the establishment of cross-organizational
knowledge-sharing platforms (such as industry failure databases and
joint review mechanisms), support leading enterprises, industry asso-
ciations, and scientific research institutions in forming strategic alli-
ances, and facilitate knowledge integration at the system level.
Additionally, they should guide entrepreneurial ecosystems to adopt
cognitive learning models, explore the laws of failure through big data
analysis, provide macro-level knowledge support for entrepreneurs, and
improve the external environment for transforming entrepreneurial
failure experiences.

The limitations and research outlook of this study are as follows.
First, there is a certain one-sidedness and subjectivity in the selection
and measurement of indicators. There are no corresponding established
scales for reference for measuring entrepreneurial failure experiences,
entrepreneurial dynamic capabilities, and resource integration. The data
are obtained primarily through questionnaire surveys based on the
existing literature. Future research should focus on developing corre-
sponding scales. Second, this study did not consider the impact of
environmental characteristics on the relationships between the vari-
ables. Future research should explore the impact of environmental fac-
tors on the transformation of entrepreneurial failure experiences into
entrepreneurial knowledge. Third, regarding the relationship between
entrepreneurial failure learning and subsequent entrepreneurial in-
tentions, future research should conceptualize entrepreneurial failure
learning as a system. The overall relationship among its antecedents
(cost of entrepreneurial failure) and the consequences (subsequent
entrepreneurial intention) should be studied from the perspective of
systems theory. In addition, future research should focus on the impact
of various components within the learning system (learning process,
learning content, learning mode, etc.) and different regulatory factors on
subsequent entrepreneurial intentions.
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