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Research on the Model and Simulation
for the Self-organization Evolution of R&D Network

Zhang Yanlu, Yang Naiding, Guo Xiao
School of Management, Northwestern Polytechnical University, Xi’an 710072, China

Abstract ; From the perspective of complex adaptive system theory, this paper studies the evolution of R&D network, which is re-
garded as the self-organization process. The paper establishes the analytical framework of R&D network's self-organization evolu-
tion from three dimensions including division of macro phases, behavior rules of micro enterprises and characteristic statistics of
network. Based on the complex network theory, the paper establishes the theoretical model of R&D network's self-organization e-
volution, and then reveals the evolutionary rules, influence of knowledge spillover efficiency on characteristic statistics of network
by numerical simulation method. The results show: the self-organization evolution of R&D network will reach the stable state e-
ventually; enterprises have the consciousness of * preference attachment” ; which makes R&D network show the characteristics of
scale-free and convergence; knowledge spillover efficiency has an significant impact on network’s scale and utilization efficiency ,
which provides a theoretical base for governments making macro policies. Finally, we confirm the theoretical model by using No-
kia's R&D network, and find that the model and practical network are similar basically, which illustrates the correctness of the
model.

Keywords: R&D network ; self-organization evolution ; complex adaptive system;complex network ; simulation

Received Date: September 15", 2011 Accepted Date;March 3™, 2012

Funded Project: Supported by the National Natural Science Foundation of China(70972126) and the Research Fund for the Doctoral Program of
Higher Education(20106102110042)

Biography : Zhang Yanlu, a Shandong Weifang native( 1984 — ) , is a Ph. D. candidate in the School of Management at Northwestern Polytechnical

University. His research interests include management system engineering and project management, ete. E-mail : zhangyanlu0789@ 163. com [



