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ABSTRACT This paper mainly discusses the influence of organizational social network on enterprise
collaborative innovation, as well as the intermediary role of knowledge sharing and the regulatory role of
digital construction. Based on social exchange theory and social cognition theory, an integration model of
organizational social network influencing enterprise collaborative innovation is constructed. The hierarchical
regression analysis was used to sample the high-tech enterprises in China’s Yangtze River Delta. Statistical
analysis of 212 questionnaires was performed using SPSS and AMOS. It is found that organizational social
network has a significant positive impact on enterprise collaborative innovation. Knowledge sharing plays
a partially mediating role in the relationship between the organizational social network and enterprise
collaborative innovation. Digital construction positively moderates the relationship between organizational
social network and enterprise collaborative innovation. In general, In general, the research findings show that
improving the construction of organizational social networks and enhancing employees’ knowledge sharing
behavior can improve enterprises’ collaborative innovation ability. In addition, in the context of highly digital
construction, the effect of organizational social networks on improving enterprise collaborative innovation
is more obvious.

INDEX TERMS Organizational social network, enterprise collaborative innovation, knowledge sharing,
digital construction.

I. INTRODUCTION

With the emergence of a new round of scientific and techno-
logical revolution and industrial reform, the market environ-
ment in which enterprises are located has changed greatly,
the industry boundary is gradually blurred, the mode of mar-
ket competition has changed from internal competition to
cross-border competition, and cross-border robbery occurs
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almost every day [1]. The complex and changeable market
environment puts forward higher requirements for the inno-
vation ability of enterprises. However, no enterprise has all
the technical resources and capabilities required for inno-
vation [2], so it has to strengthen cooperation with other
enterprises to improve its innovation capability by means
of collaborative innovation. At present, researches on col-
laborative innovation have attracted extensive attention from
scholars in the field of innovation. Collaborative innovation
is a cross-border multi-agent collaborative innovation mode,

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 License.

5110 For more information, see https://creativecommons.org/licenses/by-nc-nd/4.0/

VOLUME 11, 2023


https://orcid.org/0000-0003-0524-8358
https://orcid.org/0000-0002-9144-447X

B. Miao et al.: Influence of Organizational Social Network on Enterprise Collaborative Innovation—Mediating Role of Knowledge Sharing IEEEACC@SS

in which various cooperative entities achieve collaborative
goals through resource sharing and risk sharing [3]. The
development of science and technology provides new and
convenient channels for enterprises to conduct cross-border
exchanges [4], so that single fighting innovation can no
longer meet the development needs of current enterprises.
Only relying on cooperative and collaborative innovation of
multiple enterprises can help enterprises comprehensively
use market forces to improve their performance. Collabora-
tive innovation can not only significantly reduce the risk of
innovation failure and enable enterprises to achieve higher
research and development goals, but also form advantages
that are difficult for competitors to imitate in collaborative
cooperation [5], [6]. In addition, the improvement of collab-
orative innovation ability helps to expand new functions of
existing products. Therefore, how to effectively improve the
collaborative innovation capability of enterprises is an urgent
problem in both academic and practical circles.

China is a traditional “relationship-oriented” society, and
organizational social networks play an important role in the
operation of enterprises [7]. In recent years, with the progress
of technology, many enterprises are actively building orga-
nizational social networks, trying to build new channels for
organizations to acquire diverse resources, so as to reduce the
restrictions of resource constraints on enterprise innovation
activities. With the deepening of research, scholars began to
explore the relationship between organizational social net-
work and enterprise collaborative innovation. Shan et al. [§]
pointed out that internal organizational social network can
bring new knowledge and new ideas to enterprises, thus
improving their innovation ability. Jiao et al. [9] constructed
a conceptual model of social network and innovation per-
formance based on the duality of organizational strategy,
revealing how the social network of top team members affects
the innovation performance of enterprises through organi-
zational learning. In existing studies, most scholars carry
out researches based on social network theory and resource-
based theory [10], [11] and draw constructive conclusions.
This paper holds that collaborative innovation, as a collective
activity relying on multi domain interconnection and multi
industry interaction, can better realize the exchange of knowl-
edge and information resources of enterprise organizations
under the organizational social network. Therefore, differ-
ent research perspectives are selected based on the social
exchange theory, to highlight the role of organizational social
network in promoting the collaborative innovation ability of
enterprises [12]. Social exchange theory points out that the
implicit condition for actors to exchange is that each party
has special resources that are difficult to obtain by others,
and all actors can benefit from the exchange. Then, according
to the social exchange theory, enterprises must obtain the
resources lacking in innovation and development through
social exchange when carrying out collaborative innovation.
The stability and reliability of organizational social network
provide favorable channels for enterprises to carry out social
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exchange behaviors and guarantee the implementation of
enterprise innovation activities. Therefore, based on the social
exchange theory, this paper concludes that there is a logical
relationship between organizational social network and firm
collaborative innovation.

The impact of organizational social network on enter-
prise collaborative innovation is realized through resource
exchange. Li et al. pointed out that knowledge sharing is the
key to information exchange between organizations, because
it can accelerate the knowledge flow within organizations,
maximize the effectiveness of knowledge resources, and be
a source of power to promote innovation. Social cognitive
theory points out that individual behavior is affected by
environment and cognition [13], so members within the
same organizational social network are more likely to have
knowledge sharing behaviors, because each other aims to
improve collaborative innovation capability, so this paper
infers that knowledge sharing plays a mediating role between
organizational social network and enterprise collaborative
innovation. Lubit et al. [14] pointed out that knowledge is
the key factor for enterprises to generate competitiveness
in the current era. Knowledge flows among different inno-
vation subjects through social networks, and the spillover
effect generated is the foundation and source of the whole
scientific and technological activities and technological inno-
vation. However, no studies have proved the mechanism of
knowledge sharing between organizational social network
and corporate collaborative innovation, and only preliminary
correlation studies have been conducted. Based on the social
capital theory, Choi et al. [15] pointed out that social network
can promote the level of knowledge sharing. Mehdi et al. [16]
pointed out that knowledge sharing can provide channels for
organizations to obtain external resources, thus improving the
innovation performance of enterprises. Therefore, this paper
will make a supplementary research on this research gap.
Based on the social cognitive theory, this paper puts knowl-
edge sharing, organizational social network and enterprise
collaborative innovation into the same research framework,
and clarifies the relationship between the three through prac-
tical research.

At present, digital technology is affecting enterprises at an
unprecedented speed of development and accelerating enter-
prises to enter a new era of digital construction. Therefore,
the research on enterprise collaborative innovation needs to
be combined with the background of the digital economy
era. In the era of digital construction, the application of
ABCD (artificial intelligence, block chain, cloud computing,
and distributed computing) and other digital technologies
breaks organizational boundaries, empowers enterprises to
develop across boundaries, and becomes a new driving force
for enterprises to achieve economic growth [17]. Applying
digital technology to the construction of organizational social
network to improve the ability of enterprise digital construc-
tion, not only expands the business activities of enterprises
from the physical environment to the virtual network space,
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greatly enriching the types and quantities of cooperation
objects that enterprises can contact, but also builds an open
innovation network management system inside enterprises,
reducing the operating costs of enterprises. Existing research
shows that the social network quality and resource advantages
built by enterprises with high degree of digital construction
are significantly higher than those with low degree of digital
construction [18]. The rich strategic resources significantly
reduce the difficulty of establishing cooperative relations
between enterprises and external organizations, and provide
enterprises with more options for choosing innovation part-
ners. Based on the above analysis, this paper takes digital
construction as a situational variable to explore the boundary
conditions between organizational social network and enter-
prise collaborative innovation.

To sum up, this paper is based on social exchange the-
ory and social cognitive theory to explore the organizational
social network, knowledge sharing, enterprise cooperative
innovation as well as the logic relations between the digital
construction, and tries to improve enterprise collaborative
innovation ability from the three aspects of organizational
social network construction, knowledge interaction and social
context. For the measurement of the above variables, the
method of questionnaire survey is used to collect data, which
is not only convenient to collection, but also convenient for
statistical processing and analysis of the results collected by
the questionnaire, with high efficiency.The research conclu-
sion of this paper enriches the academic achievements of
the existing organizational social network, and more clearly
explains the path mechanism and boundary conditions of the
impact of organizational social network on enterprise col-
laborative innovation. The adoption of quantitative analysis
method helps to enhance the universality of the research
conclusions. Explaining the impact of organizational social
network on enterprise collaborative innovation from the per-
spective of digital construction will not only help enterprises
deepen their understanding of digital transformation, but also
speed up the process of enterprise digital construction, which
has practical significance for improving the ability of enter-
prise collaborative innovation.

II. LITERATURE REVIEW

A. ORGANIZATIONAL SOCIAL NETWORK

Social network includes the collection of social actors and
all their relationships, which contains knowledge, informa-
tion, interpersonal relationships and other factors that help to
improve the work performance of network members. Orga-
nizational social network is an important carrier of enterprise
social capital, which can be divided into internal network and
external network [19]. The former is formed by employees
within the company, and the latter is formed by the con-
nection between internal members and individuals or groups
outside the enterprise. Berkowitz and Knoke [20] believe that
organizational social network refers to social actors estab-
lishing connections between organizations through mobile
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networks in order to obtain various resources of other social
actors. Organizational social network can not only open up
the scope of cooperation and expand the channels to obtain
more available resources [11], but also improve organi-
zational status and create organizational economic benefits
[21]. Existing studies have not yet reached a consensus on
the dimension division of organizational social networks.
From the perspective of network structure, scholars most
often use the three indicators of network size, heterogeneity
(also expressed as network scope) and connection strength
to divide them [22], [23]; from the perspective of network
subjects, they can also be divided into formal and infor-
mal networks; from the perspective of relationship quality,
relationship trust is a commonly used indicator. Considering
that this paper intends to investigate the relationship between
social network and collaborative innovation, which includes
multi-field and multi-industry exchanges and cooperation,
it can more accurately describe the cooperation network
established by organizations from the perspective of network
structure, and then put forward targeted suggestions for the
establishment of social network. From the perspective of net-
work structure and integrating the research results of Collins
[24] and Zhu [25], this paper proposes to use the three indi-
cators of network size, network heterogeneity and connection
strength to measure organizational social networks. Network
size refers to the range of resources that enterprise can access;
network heterogeneity refers to the degree of differentiation
between a firm and its partners in the relationship network
in terms of scale, products, and services; and connection
strength refers to the closeness between an enterprise and
other partners in the relationship network.

B. ENTERPRISE COLLABORATIVE INNOVATION

Collaborative innovation emerged from the fact that the tra-
ditional linear and chain innovation paradigm was gradu-
ally replaced by the networked innovation paradigm, there-
fore, collaborative innovation is a new type of cooperation,
through which enterprises can achieve resource sharing and
risk sharing, and finally achieve the effect of ”14+1>2" [26].
Throughout the collaborative innovation in the field of study,
from the research on the subject can be divided into three
types: one is the organization or the space-time evolution
of the city as the main research cooperation network [27],
the second is research how to promote cooperation between
college and enterprise innovation performance [28], the third
is a collaboration between the enterprise and the enterprise as
the main body, studies how to realize the development goal
of each other. Compared with the first two kinds of research,
the third kind of research focusing on enterprise cooperation
has not received enough attention, and most scholars focus
on the construction of collaborative innovation network, and
pay less attention to how to improve the collaborative ability
of enterprises. In addition, collaborative innovation can be
divided into vertical collaboration and horizontal collabora-
tion from its cooperation mode. In the past research, many
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scholars studied these two innovation modes separately and
compared the differences between them. However, with the
deepening of the research on collaborative innovation, the
separation research of vertical collaboration and horizontal
collaboration is no longer popular. Based on the perspective
of social interaction, this paper regards enterprise collabo-
rative innovation as ability of mutual cooperation and col-
laboration between enterprises and other nodal enterprises,
which is manifested in three aspects: knowledge collabora-
tion, organizational collaboration and strategic collaboration.
Knowledge collaboration can realize technology upgrading
and innovation by improving the transmission efficiency of
explicit or tacit knowledge among cooperative organizations;
organizational collaboration is to form alliances with differ-
ent enterprises by signing contracts, which helps to trans-
fer resources across different individuals and organizations;
strategic collaboration accommodates the differences in val-
ues and cultures of different cooperative subjects, and lays the
foundation for long-term cooperation.

C. KNOWLEDGE SHARING

Knowledge sharing is a form of social network interaction
within an organization. Organizations that establish social
connections always hope to obtain more knowledge resources
through the interaction between networks, and then provide
more resources and advantages for enterprise innovation.
That is to say, knowledge sharing is the main expression of
organizational social network to improve innovation advan-
tages [29]. Knowledge sharing refers to the transfer and
exchange of knowledge among organizations, and the spe-
cific transmission content can be experience, ideas, skills, etc.
Knowledge can be divided into explicit knowledge and tacit
knowledge [30]. Explicit knowledge is transmitted through
direct communication, and tacit knowledge is transformed
into explicit knowledge through knowledge sharing, and then
transmitted. Knowledge sharing promotes the increase of the
total amount of knowledge, so that all members of the organi-
zational social network can enjoy the benefits of knowledge
resources. From the individual level, knowledge sharing helps
employees accomplish their tasks faster; from the organi-
zational level, knowledge sharing promotes the full flow of
resources within the organization and improves the overall
performance of the organization; from the social level, knowl-
edge sharing can effectively realize the rational distribution of
resources and improve the overall resource utilization rate of
the society. In the era of knowledge economy, the knowledge
resources owned by organizations are the cornerstone for
enterprises to achieve future development and innovation,
so knowledge sharing has received more and more attention
from scholars and entrepreneurs.

D. DIGITAL CONSTRUCTION

In the digital context, enterprise activities show the char-
acteristics of openness, boundlessness and strong interac-
tion. The application of digital technology can promote the
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flow and overflow of knowledge, enhance the ability of
enterprises to learn and absorb knowledge, and accelerate
the innovation efficiency of enterprises. Enterprise digital
construction refers to the improvement of product research
and development, production, sales and after-sales service
processes through the use of digital technologies such as
big data, artificial intelligence and Internet, so as to realize
the perfect combination of hardware physical facilities and
software digital technology. Digital construction is of great
significance to enhance the competitiveness of enterprises.
On the one hand, digital construction improves organiza-
tional flexibility and agility, enabling companies to quickly
adjust resource allocation and enhance their adaptability to
the dynamic environment [31], and on the other hand,
digital technology can provide consumers with special cus-
tomized services to improve their consumer experience and
enhance consumer stickiness. Therefore, with the populariza-
tion of digitization and related technologies, great changes
will take place in the traditional business mode, produc-
tion process and management means [32]. Enterprises must
integrate into this change as soon as possible, comprehen-
sively use various digital technologies, improve and opti-
mize work processes, and realize the innovation of enterprise
value.

Ill. HYPOTHESES DEVELOPMENT

A. ORGANIZATIONAL SOCIAL NETWORK AND
ENTERPRISE COLLABORATIVE INNOVATION
Organizational social network is the main way for enterprises
to obtain external resources. A stable organizational social
network can ensure the full flow of complementary resources,
so that new ideas and viewpoints can be generated in the
collision of knowledge, and finally realize the appreciation
of knowledge resources. Based on the theoretical analysis in
the previous paper, this paper divides organizational social
networks into three dimensions: network size, network het-
erogeneity and connection strength. The size of network
determines the number of channels that enterprise can obtain
resources. The larger the size, the more information channels
and resources an enterprise can obtain. Moreover, the large-
scale network system helps an enterprise occupy a dominant
position in its social network, so that other cooperative enter-
prises have a higher trust and dependence on this enterprise
[33], and thus provide more partners for collaborative inno-
vation of the enterprise. Network heterogeneity indicates the
degree of heterogeneity that enterprises can obtain informa-
tion resources. The higher the heterogeneity, the easier it is
for enterprises to obtain differentiated information. Enter-
prises which master heterogeneous resources tend to have
better network embeddedness than those that lack heteroge-
neous resources [34], and are easier to establish cooperative
relations with other enterprises. The strength of connection
affects the degree of activity and stability of social network.
The higher the strength of connection, the more frequent the
communication and cooperation within the organization, and
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the degree of familiarity and trust between each other will also
increase [35]. In summary, this paper proposes the following
hypotheses.

HI1: Organizational social network has a positive role in
promoting enterprise collaborative innovation.

B. MEDIATING ROLE OF KNOWLEDGE SHARING
Knowledge is the key element for enterprises to carry out
innovation activities, and it plays an irreplaceable role for
enterprises to improve internal competitiveness and gain
competitive advantages. Based on knowledge interaction the-
ory, Porter [36] points out that social interaction behavior
can enhance employees’ willingness to share knowledge.
That is, social networks within organizations provide con-
venient channels for interaction between enterprises, signif-
icantly increasing the frequency of knowledge flow within
cyberspace, help enterprises obtain complementary resources
in time, and promote the iterative upgrading of products and
technologies. Here, this paper further explores the impact of
organizational social networks on knowledge sharing from
the three subdivision dimensions of organizational social
network. The large scale of the network can show that the
enterprise occupies a central position and has a certain rep-
utation to a certain extent. While the edge enterprises tend
to exchange knowledge with the central enterprise in order
to obtain the resources required for development. Therefore,
the knowledge acquisition channel of the central enterprise
will be greater than that of the edge enterprise. The stronger
network heterogeneity shows that the enterprise can obtain
a large number of different and scarce knowledge resources
from the external environment, and a large amount of hetero-
geneous information can enhance the capital of knowledge
exchange between enterprises and the outside world, and then
promote the occurrence of knowledge sharing behavior. The
high connection strength indicates that different organiza-
tions in the network interact more frequently, and the frequent
interaction makes it easier to establish private contacts with
each other and enhance their willingness to trust each other,
open their hearts and share knowledge [37]. Thus, it can be
seen that organizational social networks has built a platform
for knowledge interaction, which can effectively improve the
frequency of knowledge sharing.

The open social network environment provides a strong
guarantee for enterprises to carry out knowledge sharing
behavior, and realizes the flow of knowledge in the social
network to the greatest extent, so as to promote the updating
and improvement of the internal knowledge reserve of enter-
prises, thus laying a foundation for the innovation activities of
enterprises. In addition, the different flow of knowledge can
bring different benefits for enterprises. One is that external
knowledge flows into the enterprise through social network,
which not only improves the breadth and depth of inter-
nal knowledge resources, but also helps to understand the
development concept and organizational culture of external
enterprises. The other is that the internal knowledge of the

5114

enterprise is transmitted to the external organization through
the social network, and this process transmits the internal
knowledge, technology and ideas of the enterprise to the
external enterprise, which on the one hand increases the
understanding of the external enterprise to this enterprise,
and on the other hand strengthens the trust between the
two enterprises. Knowledge sharing enhances the familiarity
between collaborators and makes it easy to generate similar
cognitive concepts. When two enterprises have more com-
mon values, it is easier to develop collaborative cooperation
between these two enterprises [38], and this cooperation is
based on common cognition and mutual benefit, so it is
very solid. Therefore, through knowledge sharing and cross-
border cooperation, enterprises in the same network can
effectively realize the coordinated development of each other
in knowledge, resources and relations, and improve the ability
of collaborative innovation of enterprises.

Based on the above analysis, this paper infers that knowl-
edge sharing plays a bridge role between organizational social
network and enterprise collaborative innovation. Knowledge
sharing is influenced by organizational social networks. The
organizational social network enhances the degree of knowl-
edge sharing with cooperative enterprises by strengthen-
ing the network size, network heterogeneity, and connec-
tion strength, promoting the central position of enterprises
in the network, strengthening trust with cooperative enter-
prises, and increasing the total amount of resources they
own. Frequent knowledge sharing increases the understand-
ing between cooperative enterprises and establishes a strong
trust relationship. Moreover, knowledge sharing can over-
come the gap between different organizations due to the
difference in knowledge culture, establish a common devel-
opment concept, realize cross-border cooperation between
different organizations, and improve the ability of collabo-
rative innovation of enterprises. To sum up, this paper puts
forward the following hypotheses.

H2: Organizational social network has a positive effect on
knowledge sharing.

H3: Knowledge sharing has a positive effect on enterprise
collaborative innovation.

H4: Knowledge sharing plays an intermediary role
between organizational social networks and enterprise collab-
orative innovation.

C. MODERATING EFFECT OF DIGITAL CONSTRUCTION

Social identity as the key content of the current internal
reform of enterprises, digital construction provides techni-
cal support for organizations to establish social networks
and develop social capital. Firstly, digital technology has
the characteristics of cross-border. Digital construction can
establish an interconnected virtual platform among enter-
prises, provide technical support for in-depth communica-
tion among enterprises, and improve the breadth and depth
of enterprise social exchange. Secondly, digital technology
has the characteristics of convenience. Timeliness is the
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H4
Knowledge
H2 Sharing H3
Organizational Social H1 Enterprise Collaborative
Network Innovation
HS5

Digital Construction

FIGURE 1. The hypothesized model.

key feature of knowledge resources owned by enterprises.
Digital communication channels greatly shorten the dis-
tance between enterprises and the outside world, and provide
convenience for the establishment and extension of enter-
prise cooperation networks. Finally, digital construction can
also optimize the internal resource integration of enterprise,
help the enterprise absorb and convert external knowledge
resources faster, and realize the improvement and optimiza-
tion of internal resources [39]. Within enterprises with high
digital construction, the organizational social network tends
to develop steadily, and the communication resistance and
cooperation cost between enterprises and external organi-
zations are low, which creates a favorable environment for
establishing cooperation and realizing collaborative develop-
ment between different enterprises. To sum up, this paper puts
forward the following assumption.

HS5: Digital construction positively moderates the positive
relationship between organizational social network and enter-
prise collaborative innovation.

According to the research assumptions proposed above, the
theoretical model drawn in this paper is shown in Figure 1.

IV. RESEARCH METHODOLOGY
A. RESEARCH CONTEXT AND DATA COLLECTION
The research object of this paper is high-tech enterprises,
whose products have high technological content, fast tech-
nological updating, and stronger investment in research and
development, generally not less than 3% of sales revenue,
so they have high requirements on the innovation ability
of enterprises, which is in line with the scenario of digital
construction in this paper. As for the distribution area of the
research object, this paper plans to investigate the Yangtze
River Delta, because the investment in scientific and techno-
logical innovation in this area exceeds 30% of the country,
and the Yangtze River Delta has initially formed a regional
collaborative innovation network dominated by enterprises
and closely connected with external organizations such as
government, universities and financial institutions in the early
stage. It is the main force of the national implementation of
regional collaborative innovation strategy, which is in line
with the research purpose of this paper.

Due to the impact of the epidemic situation, the actual
data in this study were mainly obtained through the distribu-
tion of questionnaires. The respondents of the questionnaire
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are middle and senior managers or key employees of the
target enterprise. Such personnel have a certain degree of
understanding and understanding of the enterprise, which
can improve the quality of questionnaire data and ensure
the reliability of survey results. There are two main ways to
distribute the questionnaire. On the one hand, with the help
of alumni relations in Shanghai, Nanjing and Zhejiang, they
are entrusted to distribute the questionnaire to local high-
tech enterprises. Among them, they contact the middle-level
managers of 30 high-tech enterprises through the scientific
research cooperation between schools and enterprises, and
a total of 30 valid questionnaires are obtained, At the same
time, the 30 managers were entrusted to issue questionnaires
to high-tech enterprises associated with their own coopera-
tion, and a total of 38 valid questionnaires were obtained.
On the other hand, with the help of Internet technology,
we logged on the official websites of major enterprises, found
relevant information about the managers of the enterprises,
made telephone communication to indicate the purpose of
the research, and then completed the questionnaire data by
mail in the form of e-questionnaires or telephone interviews,
obtaining a total of valid data 144. The research lasted for a
total of 4 months, and 212 valid data were finally obtained.
Among the 212 valid data, private enterprises accounted
for 44% and state-owned enterprises accounted for 31%.
These two types accounted for the main types of enterprises,
and the others accounted for 25%; Enterprise scale (expressed
in annual sales): enterprises with 1.01-3 million account for
42%,3.01-5 million account for 26%, and more than 5 million
account for 9%; The proportion of enterprises established for
less than 3 years is 13%, that for 3-5 years is 45%, that for
6-10 years is 27%, and that for more than 11 years is 15%;
The number of employees owned by the enterprise is less than
50, accounting for 7%, 50-200, accounting for 32%, 201-500,
accounting for 38%, and more than 500, accounting for 23%.

B. VARIABLE MEASURES

In this paper, the Likert five point scale method is used to
measure the variables of the questionnaire, in which 1 indi-
cates complete non-compliance and 5 indicates complete
compliance. The scales used in this paper are from the mature
scales used by previous studies, which have been proved to
have high reliability and effectiveness in the Chinese context,
so they have a certain authority.

Organizational social network adopts the scale developed
by Clark and Zhu, because these two scholars also use net-
work size, network heterogeneity and network strength to
measure organizational social network. Network size has five
items in total; there are 4 items of network heterogeneity and
5 items of network strength.

Enterprise collaborative innovation draws on the research
results of scholars Si [40], He [41] and Akhtar [42], and
adjusts the translation content according to the actual situa-
tion. Finally, it is determined as 9 items.

Knowledge sharing refers to the scale prepared by scholars
Hooff and Ridder [43], and is measured from two dimensions
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of knowledge contribution and knowledge acquisition, which
is finally determined as 5 items.

Digital construction adopts the scale used by scholar
Hu [44], which integrates the research results of schol-
ars at home and abroad and is determined as five
items.

Finally, according to the research of previous scholars, the
scale (expressed in annual sales), the nature of affiliation, age
and number of employees of the enterprise will have a certain
impact on the construction of organizational social network.
Therefore, these four indicators are selected as control vari-
ables.

Control variables: Previous scholars believe that individual
characteristic variables of employees may affect their behav-
ioral performance [43]. Therefore, in this study gender, age,
education level, and position level of employees were selected
as the control variables.

C. RELIABILITY AND VALIDITY ANALYSIS

The reliability was tested by SPSS24.0, the results show that
the Cronbach’s alpha of organizational social network scale,
heterogeneity, connection strength, enterprise collaborative
innovation, knowledge sharing and digital construction are
greater than 0.702, indicating that the reliability of the ques-
tionnaire is qualified.

The validation factor analysis of AMOS is used for validity
test. All variables were analyzed by single factor analysis, two
factor analysis, all the way to multi-factor analysis, and the
fitting effect of the six-factor model was the best the fitting
effect of the six factor model is the best. The specific fitting
results are shown in Table 1. Compared with other models, the
six factor model has the smallest 2/df and the lowest RMSEA,
and the comparative fitting index (CFI) and incremental fit-
ting index (IFI) are higher than the qualified critical value
of 0.9. Therefore, it is proved that the six factor model is the
model with the best fitting degree and also proved that the five
variables of network size, heterogeneity, connection strength,
enterprise collaborative innovation, knowledge sharing, and
digital construction have good convergent and discriminant
validity.

V. RESULTS

A. COMMON METHOD DEVIATION TEST

In the process of filling in the questionnaire, each question-
naire is completed by one person. The person who fills in
the questionnaire may be affected by his personal thinking
angle, emotional state and environment. There is an artifi-
cial deviation when filling in, that is, the so-called common
method deviation. In order to eliminate the influence of com-
mon method deviation, this paper adopted Harman’s single
factor experiment to test, and according to the results, the
interpretation proportion of the first principal component is
21.545%, which is far lower than the critical value of 40%.
Therefore, it is judged that there is no influence of common
method deviation in this study.
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B. DESCRIPTIVE STATISTICS AND CORRELATIONS

Table 2 shows the descriptive statistics and correlation coef-
ficients for research variables in this study. First, it can be
seen there is a significant correlation between organizational
identity and job performance. In a sense, there is a causal
relationship between organizational identity and job perfor-
mance. Then the same relationship between organizational
identity and work value is found. There is also a significant
correlation between work value and job performance.

C. HYPOTHESIS TESTS

1) MAIN EFFECTS TEST

The main effect test was done using regression analysis
with the help of the plug-in PROCESS V3.3 for SPSS 24.0.
Table 3 shows the test results of main effect and interme-
diary effect, in which the organizational social network is
the weighted average after standardizing the network scale,
heterogeneity and connection strength. Because these three
subdivision variables have the same research perspective,
have high correlation with each other and are positively cor-
related, this paper chooses to convert the three dimensions
of the organizational social network into a total independent
variable. Model 3 in Table 3 is the regression analysis of
four control variables on enterprise collaborative innovation.
Model 4 is the regression analysis of collaborative innova-
tion after adding control variables and independent variables
to the organizational social network. The results show that
the organizational social network has a positive impact on
enterprise collaborative innovation (8 = 0.622, P<0.001),
and H1 was established. This shows that organizations can
enhance the ability of collaborative innovation by expanding
social networks. The size of the organization’s social network
expands the channels of information sources, heterogeneity
reduces the homogeneity of information resources, and the
connection strength increases the reliability of information
content. These large numbers of reliable and scarce resources
help enterprises better cooperate and collaborate with other
partners and improve each other’s innovation ability.

2) MEDIATING EFFECT TEST

Firstly, according to the model 2 of hierarchical regression
analysis, adding organizational social network to the control
variables has a positive and significant impact on knowledge
sharing (8 = 0.642, P<0.001), indicating that H2 was sup-
ported. Secondly, knowledge sharing is added to the control
variables, and according to the model 5 of regression analysis,
knowledge sharing has a positive and significant impact on
enterprise collaborative innovation (8 = 0.535, P< 0.001),
H3 was supported. Finally, the organizational social network,
knowledge sharing and control variables are put into the
model at the same time, and Model 6 is obtained. By compar-
ing model 4 with model 6, it is found that the influence coef-
ficient of organizational social network on enterprise collab-
orative innovation is reduced from 0.622 to 0.422, P<0.001,
It shows that knowledge sharing plays a partial intermediary
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TABLE 1. Validation factor analysis.

Models x x2/df RMSEA CFI IFI
One-factor model SIZE+HETER+FREQ 651.409 1316 0.056 0.762 0.774
+CI+KS+DC
Two-factor model SIZE+HETER+FREQ; 627.978 1.271 0.052 0.796 0.806
CI+KS+DC
Three-factor model SIZE+HETER+FREQ; 614.809 1.250 0.050 0.813 0.820
CLKS+DC
Four-factor model SIZE+HETER;FREQ; 590.022 1.207 0.046 0.847 0.855
CLKS+DC
Five-factor model SIZE+HETER;FREQ; 571.263 1.178 0.042 0.869 0.877
CLKS;DC
Six-factor model SIZE;HETER;FREQ; 539.698 1.124 0.035 0.909 0915
CLKS;DC
TABLE 2. Descriptive statistics and correlations.
SCALE TYPE AGE NuM SIZE HETER FREQ CI KS DC
Scale 1
Type -0.053 1
Age 0.090  0.509%* 1
Num 0.122  0474%*  (.570% 1
SzE  -0.010 0.222% 0.285%* 0.243% 1
HETER 0057  0281%%  0392%*  0280%%  (0397% 1
FREQ  0.053 0311%F  0318%%  0327%% 0408+  0.428** 1
cI 0.158 0.158 0.182 0.134 0.457+%  0.454%%  (.442%% 1
KS -0.072 0.196 0.124 0.105 0.469%%  0453%%  0.420%%  (.538%* 1
DC 0.135 0.039 0.116 0.042 0384%  0411**  0327%%  0439%*  (0.449%* 1
M 1.84 2.66 2.77 2.44 3.652 3.555 3.662 3.662 3.706 3.822
SD 0.884 0.966 0.903 0.886 0.506 0.580 0.474 0.336 0.501 0.467

Note: Type stands for "nature of affiliation"; Num stands for "number of
employees";** means the correlation is significant at the 0.01 level (two-

tailed); * means the correlation is significant at the 0.05 level (two-tailed).

role between independent variable organizational social net-
work and dependent variable enterprise collaborative innova-
tion, and H4 had been preliminarily verified.

In order to further verify the partial intermediary role
played by knowledge sharing, this paper adopted the Model
4 of PROCESS V3.3 to verify the intermediary role, and
set the Bootstrap’s autonomous sampling to 5000 and the
confidence interval to 95%, and the specific results were
shown in the table 4. The confidence interval of the direct
effect is (0.061, 0.2867) and the confidence interval of the
indirect effect is (0.1379, 0.5681) both of which do not con-
tain zero points, proving that there is a partial mediating role
of knowledge sharing between organizational social network
and enterprise collaborative innovation capability. The direct
effect accounts for 32.18% of the total effect, and the indirect
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effect accounts for 6.82% of the total effect. Combining the
results of regression analysis and Boootstrap analysis, H4
has been fully verified. Organizational social network pro-
vides a wide platform for enterprise knowledge sharing and
can promote the occurrence of knowledge sharing behavior,
while knowledge sharing deepens the mutual understanding
between internal and external enterprises and paves a good
foundation for them to realize mutual cooperation and col-
laboration.

3) MODERATING EFFECT TEST

To verify the moderating effect of HS, the interaction term
between the independent variable organization social net-
work and the digital construction of the moderating variable,
is introduced OSNxDC in this paper. The control variable,
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TABLE 3. Analysis of the impact of organizational identity on job
performance.

KS
Ml M2 M3 M4 M5 M6

Scale  0.034 -0.128 0.034 0.015 0.092 0.055
Type  0.085 0.082 0.085 -0.004 -0.008 -0.029

Var

Age 0.124 -0.137 0.124 -0.049 0.102 -0.006
Num  0.020 -0.076 0.020 -0.063 0.015 -0.039
OSN 0.642"" 0.622"" 0.422""
KS 0.535™" 0.312™
R? 0.040 0.373 0.040 0.343 0.312 0.404
F 0.999 11.190 0.999 9.806 8.520 10.495
Max

VIF 1.672 1.673 1.672 1.770 1.672 1.939

Note: *** denotes P< 0.001, ** denotes P< 0.01, * denotes P <0.05.

TABLE 4. Mediating role of knowledge sharing (Bootstrap test).

Lower Upper Effectiveness

Coeff Std error

limit limit Ratio

Indirect

0.166 0.057 0.061 0.287 32.18%
effects
Direct

0.349 0.108 0.138 0.568 67.82%
effect
Total

0.515 0.089 0.349 0.694
effect

TABLE 5. Moderating effect of digital construction.

Var Cl
M1 M2 M3 M4 M5
Scale 0.034 0.015 0.059 0.058 0.030
Type 0.085 -0.004 0.020 0.028 0.001
Age 0.124 -0.049 -0.049 -0.083 -0.017
Num 0.020 -0.063 -0.043 0.003 0.006
OSN 0.622%%* (0. 500%**  (.515%**  (.3]2%*
KS 0.173*
DC 0.214* 0.238* 0.138**
Interaction e "
OSNXDC 0.246 0.355
R? 0.040 0.343 0.375 0.432 0.472
F 0.999 9.806 9.288 10.010 10.179

Note: *** denotes P< 0.001, ** denotes P< 0.01, * denotes P <0.05.

independent variable, regulatory variable and their interaction
terms were gradually introduced into the regression equa-
tion, then Table 5 was obtained. According to model 4, the
interaction between organizational social network and digital
construction has a positive impact on enterprise collaborative
innovation (8 = 0.355, P<0.01), so H5 was supported.
Finally, all variables, including control variables, independent
variables, intermediary variables, moderating variables, and
the interaction term between independent variables and mod-
erating variables, were introduced into the regression model,
and the model 5 was obtained, and H1, H4, and H5 were
verified again.
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FIGURE 2. Moderating role of digital construction.

To further verify the moderating effect of digital construc-
tion, Model 1 of PROCESS V3.3, Bootstrap’s autonomous
sampling was set 5000 times, and chose to demonstrate the
moderating effect on the dependent variable at two levels of
high and low, which was drawn as Figure 2. It can be easily
seen from the moderating effect diagram that the slope of
high level digital construction is greater than that of low level
digital construction, that is, with the improvement of digital
construction level, the positive impact of organizational social
network on enterprise collaborative innovation will increase,
and HS was been confirmed again.

V1. DISCUSSION AND CONCLUSIONS

A. CONCLUSIONS

Based on the social exchange theory and social cognition
theory, this paper explores the impact of organizational social
network on enterprise collaborative innovation, and tests the
role of knowledge sharing and digital construction. Based on
the survey samples of 212 middle and senior managers or key
employees of high-tech enterprises, the following empirical
results are obtained.

(1) Organizational social networks positively influence
enterprise collaborative innovation. The main reason is that
the size, heterogeneity, and connection strength of organi-
zational social networks provide capital for extensive coop-
eration of enterprise, including technical support and infor-
mation assistance. Technical support helps enterprises and
partners achieve better division of labor and cooperation
and achieve each other’s goals, while information resources
help enterprises break the barriers of cooperation and deepen
mutual trust. Enterprises with rich resources often have better
network embeddedness than those with poor resources, so as
to establish stable cooperation and realize innovative devel-
opment. Therefore, organizational social networks provide a
solid support for enterprises to develop collaborative innova-
tion capabilities.

(2) Knowledge sharing plays a partial intermediary role
between organizational social network and enterprise collab-
orative innovation. Specifically, it is explained in two aspects.
First, organizational social network promotes the occurrence
of knowledge sharing. In order to obtain the resources needed
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for their own development, organizations in social networks
will take the initiative to exchange and share knowledge with
other enterprises, and the size, heterogeneity and connection
strength provide sufficient information capital for enterprise
knowledge interaction, thus increasing the behavior of enter-
prise knowledge sharing.

Second, knowledge sharing has a positive impact on enter-
prise collaborative innovation. In the transmission of knowl-
edge inside and outside the enterprise, it not only realizes
value appreciation innovation, but also helps organizations in
the same knowledge network to enhance mutual understand-
ing, overcome cooperation obstacles and realize collaborative
innovation.

(3) Digital construction positively moderates the impact
of organizational social network on enterprise collaborative
innovation. Digital construction provides technical support
for enterprises to build a stable social network. Establishing a
virtual social network platform through digital technology not
only effectively reduces the constraints of space on the devel-
opment of the organizational network, but also enables the
fastest transmission of information in the virtual network. The
more perfect the internal digital construction of the enterprise,
the more effective the organization can manage the social net-
work, sort out the resources owned by the organization, and
provide resource help for enterprise collaborative innovation
in time.

B. THEORETICAL IMPLICATIONS

First, this paper uses a unique theoretical perspective to study
the antecedent variables of corporate collaborative innova-
tion. Based on social exchange theory, the social network
of the organization is studied as the antecedent variable of
corporate collaborative innovation. Previous scholars mostly
chose to study based on synergetic theory or social capital
theory. Since this paper classifies enterprise collaborative
innovation as social behavior, social exchange theory is intro-
duced, and this theory has a high correlation with organiza-
tional social network, therefore, social exchange theory can
provide a very consistent theoretical support for the study
of the relationship between organizational social network
and enterprise collaborative innovation. Second, this paper
reveals the mechanism between organizational social network
and enterprise collaborative innovation. That is, based on
social cognitive theory, knowledge sharing is introduced into
the research of organizational social network and enterprise
collaborative innovation. From the perspective of social cog-
nitive theory, existing scholars put forward that organizational
social network can promote the occurrence of knowledge
sharing behavior. On the basis of inheriting predecessors,
this paper brings organizational social network, knowledge
sharing and enterprise collaborative innovation into the same
research framework, and verifies that knowledge sharing
plays an intermediary role between organizational social net-
work and enterprise collaborative innovation through empir-
ical analysis. It is an important enrichment and deepening
of social network theory and collaborative innovation theory.
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Finally, starting from the macro environment background
of enterprises, this paper takes the digital economy era as
the situational variable of enterprise collaborative innova-
tion, which not only enriches the research results of digital
construction, provides reference significance for subsequent
research, but also defines the boundary conditions of orga-
nizational social network affecting enterprise collaborative
innovation ability.

C. PRACTICAL IMPLICATIONS

The research conclusions of this paper have the following
enlightenment to the innovation practice of enterprises. (1)
Expand the construction of social network under the con-
dition of ensuring the stability of organizational social net-
work relations. Organizational social network is the main
way for enterprises to obtain external resources, and it plays
a promoting role in improving the collaborative innovation
capability of enterprises. Enterprises should, in combination
with their own objective situation, select enterprises with their
own lack of resources, establish social networks with them,
obtain information resources through mutual communication,
absorb them after internal filtering, and give full play to the
greatest advantage of collaborative innovation. (2) Create a
good working atmosphere for improving employee knowl-
edge sharing. Enterprises should build appropriate commu-
nication channels for employees’ knowledge sharing, and
should also take incentive measures to enhance employees’
willingness to interact with knowledge. At the same time,
enterprises should take the initiative to communicate with
their partners in the social network to gain their trust, and
then update their internal resources through knowledge inter-
action, while paying attention to integrating the resources
they have, improving the utilization efficiency of existing
resources, and maximizing their value within the validity
period of resources. (3) Build an Internet communication
platform with the help of digital technology. In the construc-
tion of social networks, digital technologies such as artificial
intelligence and the Internet are applied to establish a virtual
online communication platform or a data sharing service cen-
ter to provide a safe and convenient place for all enterprises
that need to exchange information, so as to promote cross
organizational communication and cooperation and realize
large-scale collaborative innovation.

D. LIMITATIONS AND FUTURE RESEARCH

First, the research sample of this paper has the shortcomings
of single research object and insufficient research area. The
current research objects are high-tech enterprises, and there
is a lack of research on collaborative innovation in other
industries such as service industry. Since the reform and
opening up, the proportion of China’s service industry in GDP
has been rising, from 24.6% in 1978 to 54.5% in 2020. It has
made outstanding contributions to economic development
and is worth studying in the future. Similarly, the study area
also needs to be expanded, and the sample number of several
cities can be increased in the future. Second, the research
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methodology is slightly traditional. In future research, we can
try to use the method of case study to get more realistic
and accurate first-hand data by going deeper into enterprise
practice. In addition, case studies may find special phenom-
ena outside the study during the interviews. Finally, future
research should continue to expand the research perspective.
Perhaps starting from the leader, the influence of leadership
style on collaborative innovation of enterprises is studied,
which may expand or reduce the ability of collaborative
innovation of enterprises.

APPENDIX
A questionnaire on the relationship between organiza-
tional social network, enterprise collaborative innova-
tion,knowledge sharing and digital construction

Part I Basic information

1. The nature of the enterprise.

Private; State-owned;

Collective; Three capital enterprises

2. Scale of the enterprise (annual sales).

Less than 1 million; 1.01-3 million;

3.01-5 million; More than 5 million

3. Years of establishment of the enterprise.

Less than 3 years; 3-5 years;

6-10 years; More than 10 years

4. Number of employees of the enterprise.

Less than 50 people; 50-200 people;

201-500 people; More than 500

Part II Organizational Social Network

5. There are a lot of family and friends that the enter-
prise can contact.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

6. There are many banks and financial institutions that
the enterprise can contact.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

7. There are many intermediaries (such as accounting
firms) that the enterprise can contact

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

8. There are many business groups and individuals that
the enterprise can contact.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

9. There are many government agencies that the enter-
prise can contact.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

10. The main customers of the enterprise have a large
gap with the enterprise in terms of enterprise scale.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

11. The main customers of the enterprise have a large
gap with the enterprise in the main business.
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1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

12. The main cooperative suppliers of the enterprise
have a large gap with the enterprise in terms of enterprise
scale.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

13. The main cooperative suppliers of the enterprise
have a large gap with the enterprise in the main business.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

14. The enterprise keeps frequent and close contact
with family and friends.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

15. The enterprise maintains frequent and close contact
with the personnel of banks and other financial institu-
tions.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

16. The enterprise maintains frequent and close contact
with intermediary personnel.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

17. The enterprise maintains frequent and close contact
with business groups and other enterprises.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

18. The enterprise maintains frequent and close contact
with government agencies or personnel.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

Part III Enterprise Collaborative Innovation

19. We can exchange and share information about
technological innovation with cooperative
enterprises.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

20. We can carry out joint research and development of
technology with cooperative enterprises.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

21. We can meet the technical standards required by
the cooperative enterprise.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

22. We can achieve good business division and cooper-
ation with our cooperative enterprises

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

23. We have established a flexible cooperation manage-
ment system with our partners.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

24. We can achieve the cooperation objectives jointly
formulated with cooperative enterprises.
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1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

25. The corporate culture between us and the coopera-
tive enterprise is integrated with each other.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

26. We have a good relationship of trust with our coop-
erative enterprises.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

27. We are consistent with the cooperative enterprise in
the concept of risk and interest.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

Part IV Knowledge Sharing

28. We are willing to provide innovation partners with
general views on issues, share some basic information,
data and general technical methods.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

29. The latest research reports and trends are often
provided in the industry.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

30. We have strong knowledge understanding ability
and comprehension ability.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

31. We can obtain information, knowledge and experi-
ence from innovation partners.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

32. We can obtain knowledge information and technical
information from the alliance.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

Part V Digital Construction

33. The enterprise adopts digital technology to trans-
form and upgrade its existing products, services and pro-
cesses.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

34. The enterprise comprehensively promotes digital
design, manufacturing and management.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree

35. The enterprise develops digital products and ser-
vices.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree

36. The enterprise is willing to spend energy to vigor-
ously promote and publicize digital skills and manage-
ment knowledge.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; S= strongly agree
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37. The enterprise agrees that the adoption of digital
technology and digital management is conducive to the
development of the enterprise.

1= strongly disagree; 2= relatively disagree; 3= uncer-
tain; 4= relatively agree; 5= strongly agree
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