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Knowledge Diffusion Mechanism of Scientific Cooperation Net-

work

BA Zhichao, Ll Gang & ZHU Shiwei

ABSTRACT
The study on the mechanism of knowledge diffusion is playing an increasingly important role in
communication and cooperation. Many efforts contribute noticeably to improving the understanding of
knowledge diffusion in all sorts of networks. Researchers have concluded some key elements that affect
knowledge diffusion, such as the absorptive capacity of receivers, the stickiness of knowledge and network
topology structure for knowledge diffusion. Successful knowledge diffusion is difficult to achieve and some
important features of real scientific collaboration network are unsuccessfully explained by simple model
networks. Complex networks, which can well mimic the interactions between individuals in real systems,
provide a substrate for the researchers to study many interesting dynamical processes.

Taking scale-free small-world network as basic model, this study presents a knowledge diffusion model by
considering the differences of self-knowledge growth and knowledge absorption capacityB;, where B, is
correlated with the knowledge stock of receivers, the knowledge spillover effects and the correlation intensity

of both. Scientific research collaboration is a process of absorbing each other’s knowledge and co-creating

w AXREFUKBFELTE BB A ELAETR” (5T .71273196) th 5 % K F 2 —, (This
article is an outcome of the project “Research on Dynamic Evolution Rule of Scientific Research Team” (No.71273196)
supported by National Natural Science Foundation of China.)

AEEH . B EHME, Email. bazhichaoty@ 126.com, ORCID ;0000-0001-5626-5604 ( Correspondence should be
addressed to BA Zhichao, Email ; bazhichaoty@ 126.com, ORCID :0000-0001-5626-5604 )

BEN+"% S$T"FHH Vol 42 No. 225



BEB = R kttE. RS ERMSHMRYT SHIERR
BA Zhichao, LI Gang & ZHU Shiwei: Knowledge Diffusion Mechanism of Scientific Cooperation Network

new knowledge, when knowledge overflow from the high knowledge level to the low, existing genetic
inheritance of its original knowledge manifested as restorative combination of constitution elements and fixed
structure, and abrupt variation of node represented as a critical behavior of thinking subjective initiative so
as to realize the innovative elements reorganization or restructuring. Accordingly, applying the average
knowledge levelu ( t), the knowledge diffusion ratev ( t), the knowledge balance degree o (t) and
knowledge transient incrementp (t) to measure the growth and diffusion of knowledge and combining with
the sticky phenomenon of knowledge, we study numerically the dynamic relation of knowledge diffusion with
network topology structures, knowledge genetic inheritance and abrupt variation, knowledge spillover effects
of experts.

Results indicate the following conclusions. 1) The average knowledge level, diffusion rate and balance
degree of knowledge in collaboration network depend on the dynamics network topology, the higher
stochastic diffusion probability of the network is, the higher the diffusion rate is and the more the uniform
distribution of knowledge stock has. Knowledge level has a rapid increase up to a maximum value in the
earlier time based on random network and the diffusion advantage is no longer obvious following repeat
exchange of knowledge in the network, yet the diffusion characteristics in the small-world network are more
in line with the reality of scientific cooperation network. 2) The smaller the scale of the cooperation network
is, the more significant the spillover effects of experts are, and the more effectively the knowledge diffusion is
promoted. With the spreading of knowledge, v ( t) increase first and then remain the same, ultimately which
has nothing to do with the network scale. The standard deviationo (¢) of knowledge stock in different
network scales obtain a single-peaked curve and the smallest network generates the uniform distribution of
knowledge level. 3) Genetic inheritance and abrupt variation work on the performance of knowledge
diffusion in some different degree and achieve a state of equilibrium at a certain moment, and when purely
rely on one element to facilitate the knowledge diffusion, the growth of knowledge level is far less than that
when the two exist together. Meanwhile, the genetic inheritance mainly affects the early evolution stage of
knowledge diffusion and abrupt variation has a bigger stock in the later period.

Research on the influence factors of the cooperative network on knowledge diffusion, which is conducive to
the formation of a more robust cooperation model, maximizes the effectiveness of scientific research
cooperation. Through identifying the innovation tension and knowledge growth advantage in the process of
scientific research cooperation to amplify the benign interaction between team members and separate the
differences that hinder cooperation and exchange, more effective knowledge exchange strategy and innovation
can be achieved. 9 figs. 1 tab. 22 refs.
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