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Abstract

The research on the development of Liaoning’s economic pillar industry and equipment manufac-
turing industry is an important issue that is related to the extension of its pillar industries. Espe-
cially in the critical period of the current economic development in Liaoning, it is of great signific-
ance to study how to further promote the development of the equipment manufacturing industry
in our province through synergetic innovation so as to enhance the competitiveness of the indus-
try to better serve Liaoning’s economic and social development. The research idea of this paper is
to use the synergetic degree of complex system to determine the synergetic degree of the subsys-
tems such as production, study and research in this province based on the relevant economic sta-
tistics. On the basis of quantitative data analysis, this paper summarizes the existing problems in
Liaoning equipment manufacturing industry during the process of collaborative innovation. And
on this basis, according to the characteristics of the equipment manufacturing industry, corres-
ponding countermeasures about optimization of cooperative innovation mechanism and proposals
for action measures are put forward in an attempt to provide reference for the consolidation and
promotion of the overall competitiveness of the equipment manufacturing industry in the province.
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Table 1. The raw data of industrial enterprises of equipment manufacturing industry in Liaoning province

=1 TTEARL L E R HE Tl R I 3R
AT RS S BT R4 S, BURF T R4 Ss

FEWHBN  BFNE  R&D WILEH  R&D AR R&D A 514z BN R AL B &
(QJTZ)eu (4&75)912 iﬁ(ﬁfﬁ)en %H’(}\)ezz éiéﬁ“(/\ﬂz)ezs iﬁiﬂ%%m(ﬁﬁ)es1 ﬁﬁ.%‘tﬁm(}]fl})esz

2012 9546.71 678.22 1,541,960 42,089 26,013 269,186 148,647
2013 15,043.38 930.62 1,573,362 48,627 29,358 283,961 150,806
2014 16,072.19 1016.86 1,599,936 52,253 31,457 258,812 154,715
2015 15,554.42 937.76 1,677,902 56,936 33,795 227,212 144,188

Table 2. Standardization of order parameters
= 2. FEEREL

T FR S S MelTRE S, BFF T R4 Ss

€11 €12 €21 €2 €23 €31 €32
2012 -1.715 ~1.671 ~1.119 ~1.454 ~1.448 0.451 -0.248
2013 0.376 0.312 -0.495 -0.249 -0.279 1.161 0.320
2014 0.768 0.989 0.033 0.420 0.455 -0.047 1.348
2015 0571 0.368 1.582 1.283 1.272 ~1.564 -1.421

Table 3. Industry subsystem S, research and innovation subsystem S,, government subsystem S; order parameter order degree
F 3. FmFRG S, MOUFRLE S, BHTFREKS;FEERARFE

Ay Us(e11) us(er) us(er) Uz(e21) Uz(€22) Uz(e23) ) Us(e31) Us(€32) us(es)
2012 0.095 0.110 0.102 0.220 0.136 0.138 0.161 0.613 0.438 0.518
2013 0.792 0.771 0.781 0.376 0.438 0.430 0.414 0.790 0.580 0.677
2014 0.922 0.996 0.958 0.747 0.605 0.614 0.652 0.488 0.871 0.652
2015 0.860 0.789 0.824 0.895 0.821 0.818 0.844 0.109 0.145 0.128
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Table 4. The order degree of each subsystem and the synergism of the composite system

4 BVTRGENAFEUREARZRHMNEE

Ay 2012 2013 2014 2015
TRE 107 0.102 0.781 0.958 0.824
F &5 2 () 0.161 0.414 0.652 0.844
FHYS 3 () 0.518 0.677 0.652 0.128
ARG IR 0.311 0.384 0.577
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Figure 1. Collaborative innovation system of equipment manufacturing in
Liaoning province
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Figure 2. Collaborative innovation mechanism of equipment manufacturing
industry under industrial alliance
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