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ABSTRACT :Under the background of industrial structure transformation, the innovation ability of enterprises
is related to whether an enterprise can develop healthily and rank among the top. The position of enterprises in
network structure is the key factor affecting their resource acquisition ability.The transformation and
application of tacit knowledge is a key link for enterprises to improve their core competitive advantages and
realize value increment.Based on the relationship between network centrality and the innovation ability of
enterprises, this paper explores the influence of network centrality on the innovation ability of enterprises and
examines the moderating effect of the transformation of tacit knowledge.The results show that network
centrality has a significant positive effect on the enhancement of enterprise innovation ability, which provides
new suggestions for enterprises to improve their innovation ability.
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l. INTRODUCTION AND LITERATURE REVIEW

For a long time, innovation has been an important way for enterprises to improve their self-innovation
ability and achieve strategic goals.Technological innovation refers to the process of creating and applying new
knowledge to develop new technologies, new processes, new products and new services ™ .Technological
innovation occupies a dominant position in China's high-tech enterprises, which is a process of using knowledge
to creatively combine existing technologies and resources and generate new knowledge @.Current studies
mainly discuss the effect of network centrality on enterprise performance.There is a lack of consideration of
how network centrality improves the innovation ability of enterprises.The moderating effect of the
transformation of invisible knowledge is even less studied.This paper explores the influence of network
centrality on the innovation ability of enterprises and provides reference for them to improve their innovation
ability, which has certain theoretical and practical significance for guiding the practice of enterprise cooperation
network construction and management.Powell,Koput, Smith Doerr L et al. (1996) believe that enterprises in the
center of the network can more easily control innovation-related information and resources ™. Tsai(2001) proved
in his study that the position of nodes in the network and the absorption capacity of nodes play an important role
in knowledge transfer and knowledge innovation, that more related individuals have more opportunities to have
access t[4o] external knowledge, and that nodes in the central position can control the flow of knowledge among
groups ‘.

1.2 Network centrality and enterprise innovation ability

Network centrality of an enterprise refers to the degree to which the enterprise is located in the center
of the network, which represents the importance of the enterprise in the system and also means the influence of
the enterprise on network resources ©!.Sanou et al. pointed out that network centrality improves the competitive
power of enterprises, thus improving their innovation ability . Enterprise innovation generally includes
exploratory innovation and utilization innovation ["!. The former is based on their own past experience to explore
innovation, the latter is the use of self-cognition innovation.Taking a central position in the network reflects the
following aspects for enterprises to improve their innovation ability:

1.2.1  Access to information and knowledge

The central enterprise has more information and knowledge, which greatly helps the enterprise to
access resources and information.On the one hand, from the perspective of the interconnecting distance between
all members of the network, the sum of paths between the central enterprise and other members of the network
is the shortest, so the centrality of the network improves the enterprise's ability to obtain information in the
network.On the other hand, the enterprise at the center of the network is usually in the shortest path of
information exchange between other members of the network.The central enterprise not only has the advantage
of information resources, but also is the only channel for information exchange among other members of the
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network, which will help the central enterprise to maximize the use of information and knowledge, so as to
improve its innovation ability .

1.2.2  Control of resources

Enterprises in the center have more resources than those in the periphery, which provides great help to
improve their innovation ability ). At the same time the center of the enterprise to make it have more relative
power, which makes the edge to center enterprise produced dependence, the key technology of enterprises have
had to be attached to the center, thus promoting the knowledge exchange center and edge of enterprises
information, so that the central enterprises have more rights to resources.For enterprises to provide more
technology, market opportunities, help to improve the innovation ability of enterprises.

1.2.3  Deliver influential signals in the network

A company at the center can signal that it has an important influence in the industry, which will attract
more new entrants to form partnerships with it.Because the enterprise is located at the centre of the special
position and has rich information resources, so the central enterprises to make measures will greatly influence
the other enterprise network, and even affect the development of enterprise, for this is enterprise in the network,
to catch the signal from the central enterprises may make their own better development, and for new into the
enterprise network, the signal is more important, will give the development direction of new enterprises to
provide a reliable to get a better development, which is closely connected with central enterprises have the
central link, it has a strong geographical resources, political resources, social network resources.

1.3 Transformation of tacit knowledge

The application of tacit knowledge is a key link for enterprises to improve their core competitive
advantages and realize value increment.Because of the complexity and particularity of tacit knowledge, it is only
by successfully transforming tacit knowledge into explicit knowledge that can be shared and utilized that tacit
knowledge can be transformed into creativity.Because the recessive knowledge that can be used directly is very
few, therefore, should pay attention to improve the efficiency of recessive knowledge transformation.Improving
the efficiency of tacit knowledge transformation is conducive to increasing core competitive advantages of
enterprises and promoting technological and production process innovation of enterprises %,

1.4 Theoretical Model

This paper summarizes the centrality of the network to the ultimate purpose of enterprise innovation
ability.Explore network centricity for enterprise innovation ability, the influence of specific performance for
network centricity due to the special advantages of can directly affect tacit knowledge conversion capability,
and tacit knowledge conversion capability can effectively improve the innovation ability of enterprises, at the
same time, the network centricity to improve enterprise innovation ability also have a direct impact, so the tacit
knowledge conversion capability to improve the innovation ability of enterprises play a regulatory role.(See
Figure 1)

Figure 1: Conceptual model of network centrality affecting enterprise innovation capability
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141  Measurement index of network centrality ™!

Degree centrality:Degree centrality is a measure of how central the company is in the network.In the
digraph of social network, degree centrality includes extroversion centrality and introversion centrality. Among
them, extroversion centrality refers to the sum of the number of external relations acknowledged by a node
enterprise. The formula is as follows:
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Standardized formula: g-1 ‘Where X', ; value is 0 or 1, which represents whether actor i recognizes

the relationship with actor j, and g refers to the number of people in the network.
Whereas inward centrality refers to the sum of the number of relationships that other nodes admit to a node, and
its formula is as follows:
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Standardized formula: g-1 : Where X W value is 0 or 1, which represents whether actor j recognizes
the relationship with actor i, and g refers to the number of people in the network.

Close to centrality:Proximity centrality is the relative distance in the network to calculate the degree
of centrality of a node. The closer the node is to other enterprises in the network, the higher the degree of
centrality is; the farther the node is from other enterprises in the network, the lower the degree of centrality is.
The calculation formula is as follows:
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In the formula, is the distance between ‘'and !,

each of the other nodes, The smaller the value, the greater the distance between N and other points. Thus, the
more marginal an individual or organization is, the less important its position is. And vice versa.

Mediation centrality:Mediating centrality measures the ability of an individual or organization to act
as a mediator, acting as a potential mediator for other actors in the network, and finally bringing intermediary
benefits to them.Its calculation formula is as follows:
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Where g, is the shortcut number of actor j to actor k, 9 i () is the shortcut number of actor i in the shortcut

number of actor j to actor k, and g is the number of people in this network.
The formula of group mediation:
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1.4.2  Theoretical Assumptions

H1:There is a significant positive correlation between the centrality of the network and the innovation
ability of the enterprise

H2:There is a significant positive correlation between the centrality of the network and the
transformation of tacit knowledge

H3:There is a significant positive correlation between the transformation of tacit knowledge and the
innovation ability of enterprises

H4:Tacit knowledge transformation plays a moderating role between network centrality and enterprise
innovation ability

Standardized formula:

C, =
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1.5Research Model
15.1  Definition and measurement of variables

Definition and measurement of network centrality

Network centrality mainly includes the following three aspects to explore the impact on the innovation
ability of enterprises: high degree centrality, high proximity centrality and high intermediary centrality ™2,

(1): Definition and measurement of tacit knowledge transformation

The effect of tacit knowledge transformation on the innovation ability of enterprisesis explored by the
integration effect of tacit knowledge and the comprehensive application of tacit knowledge.

(2): The definition and measurement of enterprise innovation ability

In this paper, the innovation ability of enterprises is reflected in the following two aspects: the new
services developed by enterprises can achieve the expected results of customers and the company can complete
the new service projects ahead of time.

1.5.2 Research Samples

In this paper, the three variables of 20 enterprises were measured by likert subscale, in Whicrlw ?:]'1: totally
n [1

disagree", "2= relatively disagree", "3= uncertain", "4= relatively agree" and "5= completely agree

1.6 Empirical Research
1.6.1  Reliability Analysis of samples™*
Cronbach's Alpha coefficient was used to measure and test the reliability of the collected sample data. As
shown in the following table:
Table 1: Reliability analysis of variables

Name of scale item Alpha coefficient
The whole table 7 0. 962
Network centrality 3 0.873
2ii;lggiﬁi§iif 2 0. 889
The innovation ability of 9 0. 369

enterprises

It can be seen that the three variables in this study, namely network centrality, tacit knowledge
transformation and enterprise innovation ability, all meet the statistical requirements, indicating that the design
samples in this paper have a good structure and high credibility.

1.6.2  Validity analysis of samples™®
The structural validity of the test scale mainly uses the following two indicators: KMO value test and
Bartlett's sphericity test. The results are shown in the following table:

Table 2: The KMO sample measure and the chi-square value of Bartlett's Sphere test

Name of scale KMO value Bartlett.s spherlFlty test df Sig
approximates chi-square
The whole 0. 747 195. 473 21 0. 000
table
Network 0. 682 28. 906 3 0. 000
centrality
Tacit
knowledge 0. 500 20. 052 1 0. 000
transformation
The innovation
ability of 0. 500 15. 897 1 0. 000
enterprises

** means significant at 0.01 level, and * means significant at 0.05 level
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As shown in Table 2, KMO and Bartlett's sphericity test were performed on variables. KMO values of all
three variables were greater than or equal to 0.5, and significance level P of Bartlett's sphericity test of the three

variables was 0.000, less than 0.01, indicating that the obtained data could be analyzed by factors.

1.6.3  Correlation analysis

Table 3: Correlation analysis between network centrality and innovation capability of enterprises

Correlation coefficient Achieve the desired Finish the project ahead of
and significance effect schedule
Degree centrality 0. 889k 0. 84 1%k
Close to centrality 0. 895%* 0. 682%*
Mediating centrality 0. 810k 0. 832k

** means significant at 0.01 level, and * means significant at 0.05 level

It can be seen from Table 3 that there is a significant positive correlation between the centrality of the
network and the innovation ability of the enterprise, that is, the centrality of the network is conducive to
improving the innovation ability of the company. Hypothesis 1 is verified.

Table 4: Correlation analysis between network centrality and transformation of tacit knowledge

Correlation coefficient
and significance

Tacit knowledge
integration effect

The use of tacit knowledge

Degree centrality 0. 945%k 0. 727
Close to centrality 0. 854k 0. 788%k
Mediating centrality 0. 818%k 0. 612%k

** means significant at 0.01 level, and * means significant at 0.05 level

Table 4 shows that there is a significant positive correlation between the centrality of the network and
the transformation of tacit knowledge, that is, the centrality of the network is conducive to the transformation of
tacit knowledge. Hypothesis 2 is proved.

Table 5: Correlation analysis between transformation of tacit knowledge and innovation ability of
enterprises

Correlation coefficient Achieve the desired Finish the project ahead of
and significance effect schedule
'Tac1t kﬁowledge 0. 910%% 0. 9264+
integration effect
The use of tacit 0. T35k 0. 79 %k
knowledge

** means significant at 0.01 level, and * means significant at 0.05 level

It can be seen from Table 5 that there is a significant positive correlation between the transformation of
tacit knowledge and the innovation ability of enterprises, that is, the transformation of tacit knowledge is
conducive to improving the innovation ability of enterprises. Hypothesis 3 is verified.

In this paper, multiple linear regression method is used to test the moderating effect of tacit knowledge
transformation on the innovation ability of enterprises.Baron & Kenny's research pointed out that a variable can
be considered as having a regulating effect when it meets the following four conditions :(1) there is a significant
correlation between independent variables and dependent variables;(2) Significant correlation between
independent variables and regulatory variables;(3) Significant correlation between regulating variables and
dependent variables;(4) After adding the moderator variable into the regression model of the relationship
between independent variable and dependent variable, the moderator variable has a significant effect on the
dependent variable, while the independent variable's effect on the dependent variable weakens or completely
disappears.

Table 3 shows a significant correlation between independent variables and dependent variables. As shown
in Table 4, there is a significant correlation between the self-scalar and the moderator variable. Table 5 shows
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that there is a significant correlation between regulating variables and dependent variables. That satisfies the
first three conditions. The results of multiple regression analysis using SPSS are shown in the following table:

Table 6: Multiple regression analysis table

variable Model 1 Model 2 Model 3 Model 4

Degree centrality 0. 552k 0. 409%* 0. 527%* 0. 466%*
Close to centrality 0. 129%:* 0. 123x% -0.010%* 0.012x*
Mediating centrality 0. 170%:% -0.013%* 0. 197 0. 108x*
Tacit knowleefdfgeectintegration 0. 398+ 0. 29Tk
The use of tacit knowledge 0. 361%* 0. 182

** means significant at 0.01 level, and * means significant at 0.05 level

It can be seen from model 1 that independent variables are significantly positively correlated with
dependent variables.After adding the moderator variable "tacit knowledge integration effect" into model 2, the
correlation coefficient of the three independent variables decreased, indicating that the correlation between
independent variables and dependent variables weakened.In model 3, the moderator variable "application of
tacit knowledge" was added. The correlation coefficient of the first two independent variables decreased,
indicating that the correlation between independent variables and dependent variables weakened.In model 4,
"tacit knowledge integration effect" and "tacit knowledge application" were added at the same time. The
correlation coefficient of the three independent variables decreased, indicating that the correlation between
independent variables and dependent variables weakened, that is, hypothesis 4 was verified.

1.7 Conclusions and Suggestions

At first, this paper verifies the network centricity, conversion of tacit knowledge, the interaction
relationship between enterprise's innovation ability, the network centricity from centricity "degree™, "close to the
central”, "intermediary centricity" three aspects to discuss, and then from the "tacit knowledge integration
effect”, the use of "tacit knowledge" two dimensions to measure the transformation of tacit knowledge, verify
the conversion of tacit knowledge in the network centrality and adjust action between enterprise's innovation
ability, it is concluded that the network centricity to enterprise's innovation capability has a significant role in
promoting.

Conclusion 1:The network centrality of an enterprise is positively correlated with its innovation ability.

Compared with enterprises on the edge of the network, enterprises located in the center of the network
can obtain richer knowledge resources and information, because enterprises with high network centrality hold
more resources. At the same time, enterprises at the center of the network, while actively maintaining their
central position, should pay attention to maintain good cooperative relations with other member enterprises in
the network, create an atmosphere of trust and openness, and strengthen exchanges and communication between
enterprises. Through knowledge sharing, more relevant knowledge and technology can be acquired, so as to
improve the innovation ability of enterprises.

Conclusion 2: Tacit knowledge transformation plays a moderating role between network centrality and
enterprise innovation ability, among which the moderating effect of tacit knowledge integration is the
most significant.

Enterprises should improve their tacit knowledge transformation ability. Actively build corporate
culture, improve staff's learning enthusiasm. Tacit knowledge is a complex and important resource, so
enterprises should strengthen their awareness of its importance and make full use of tacit knowledge resources.
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