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Abstract

Based on the self-organization theory, this paper analyzed the evolutionary
characteristics and mechanism of instability, bifurcation, mutation and ran-
dom “fluctuation” in the self-organization process of innovation system. Then
an empirical study is made on specific and operational self-organization sys-
tem, constructing innovation system self-organization ability evaluation index
system, in order to study the path of self-organization ability judgment
framework of regional innovation system in China. It analyzed and compared
the path of a series of factors which are concerned with self-organization abil-
ity in regional innovation system in China. The results show that the degree of
openness, non-equilibrium, fluctuation and non-linearity has positive influ-
ence on the self-organization ability of regional innovation system. From the
regional perspective, the evaluation of innovation self-organization status in
eastern China is obviously higher than that of central and western regions.
Finally, it puts forward some suggestions according to the situation of each
part, which provides some guiding significance for the corresponding innova-
tion self-organization system in each region in China.

Keywords
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1. Introduction

In the late 1980s and early 1990s, the research on innovation began to “system
paradigm”, and a large number of scholars began to study innovation as a sys-
tem, resulting in a number of concept including national innovation systems,
regional innovation systems, technological innovation systems and industrial

innovation systems. However, with the development of globalization and com-
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munication technology, on one hand economic activities spread worldwide and
on the other hand, spatial agglomeration and localization trend is more and
more obvious. Some experts also pointed out that the study of regionalization is
even more important. In the context of globalization, the importance of this level
of state to the impact of economy, R & D and innovation activities is gradually
declining [1]. Research on regional innovation has drawn more and more atten-
tion from scholars [2] [3] [4] [5] [6]. The role of regional innovation in promot-
ing regional economic development gradually highlights [7]. With regard to the
regional innovation system, many domestic and foreign scholars have conducted
research, such as the evolution of regional innovation system research, innova-
tion ability research, efficiency research, environmental research, maturity re-
search and so on. Among them, the research on the innovation ability of region-
al innovation system is divided into two categories: the influence of a special
project on regional innovation ability and the influencing factors of regional in-
novation ability. For a special study: Michael Fritsch, Viktor Slavtcher (2007) [8]
based on the knowledge of the relationship between university and regional in-
novation, it found that academic level and concentration is an important factor
affecting regional innovation capacity. Zhao Dali, Gao Wei, Li Yanli’s results
(2011) [9] show that knowledge transfer has a significant effect on the cultiva-
tion and promotion of regional innovation ability in China, and different re-
gional knowledge transfer forms have different effects on regional innovation
ability in China, and there are obvious difference in different innovation ability
groups and different periods. Ran Guanghe, Xu Kun, Lu Zhaoyang’s results
(2013) [10] show that the structure and efficiency of financial development have
a positive effect on the regional innovation ability, and the financial develop-
ment scale has no obvious effect on the regional innovation ability. The impact
of FDI on regional innovation capability has obviously the double threshold ef-
fect based on the financial development level. Wan Guanghua, Fan Beilei, Lu
Ming (2010) [11], from the perspective of patent, constructed the regression
model to analyze the inequality, and pointed out that the level of economic de-
velopment, R & D investment, geographical location and openness are the main
factors that cause the regional innovation ability inequality. And for the regional
innovation system innovation ability of the influencing factors, Wei Shouhua,
Wu Guisheng, Lv Xinlei (2010) [12] based on Based on Furman [13] and other
national innovation ability analysis framework, analyzed the influencing factors
of regional innovation ability from the provincial panel data in China from 1998
to 2007, from four areas including the basis of innovation foundation, industrial
cluster environment, quality of production and technology spillover effect to
build a regional innovation ability evaluation index system. For Shao Yunfei,
Fan Yunfei, Tang Xiaowo (2011) [14] based on endogenous economic growth
model, the fixed effect model was used to study the endogenous factors influen-
cing the regional innovation ability.

It is not difficult to see that the past theory has studied the innovation capabil-

DOI: 10.4236/me.2018.92023

363 Modern Economy


https://doi.org/10.4236/me.2018.92023

J.R. Deng, Z. H. Wang

ity of the regional innovation system in detail, but the regional innovation sys-
tem is an organic whole of the interaction within the regional economic system,
the social system and the natural system. Its essence is material, energy, infor-
mation exchange with natural ecosystem through the enterprise production ac-
tivities. Regional innovation system has the characteristics of self-organization,
and is a self-organization process [15]. Therefore, in terms of self-organization
ability, no scholars have studied the self-organization ability of innovative re-
gional system according to the four basic conditions of self-organization theory.
Some scholars have established a systematic evaluation system based on the
framework of innovation system, such as China’s regional innovation capability
index system constructed by China Science and Technology Development Strat-
egy Research Group. These systematic index systems provide data support on
the performance of various elements of China’s regional innovation system, but
does not help from the indicators of the interaction and the overall role of the
elements to determine the performance of innovative systems [16]. In addition,
the current study on “self-organizing ability”, mostly focused on the community
and the residents of cultural. Yang Guihua (2009) proposed the urban com-
munity self-organization ability index system, in his view the community
self-organization ability refers to the community that does not require external
forces of mandatory intervention, it can integrate, coordinate, maintain by itself,
and then achieve an ability in ordering community public life [17]. Bian Xiao-
hong, Duan Xiaohu (2016) have analyzed the relationship between the construc-
tion of “heter-organization” and “self-organization” in the culture of pover-
ty-stricken areas in China, and discussed the dilemma of the construction of
“self-organization ability” of rural residents in poverty-stricken areas [18]. It
constructs the index system of self-organization ability of regional innovation
system based on several paradigms of self-organization system by using
self-organization theory in the design of specific research methods. The rela-
tionship between the self-organization ability of the system and the degree of
openness, the degree of non-equilibrium, the degree of fluctuation and the de-
gree of non-linearity were tested by partial least squares regression. And the
structural equation model based on the partial least squares method is used to
reveal the relationship between the exogenous variables and the endogenous va-
riables of the regional innovation system. Then, the corresponding scores of the
endogenous variables and the exogenous variables in the Chinese provinces are
obtained by path analysis, then conducted a regional analysis, and finally put

forward the relevant recommendations to improve.

2. Regional Innovation System Self-Organization Capacity
Structure Fitting

Self-organization theory is the study of phenomenon and law of system
self-organization. Self-organization theory holds that a system’s evolution
process from chaos to order or from low-level order to high-order must meet

the four conditions including openness, non-equilibrium, fluctuation and
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non-linearity. Openness, non-equilibrium, fluctuation and non-linearity of the

system constitute the basic characteristics of system self-organization.

2.1. Selection of the Variables

Based on the previous research and current situation, this article selects the fol-
lowing indicators.

1) Openness of the system. The degree of openness of regional innovation
system is the characteristic basis of self-organization evolution. The innovation
system must exchange material, energy and information with the outside world.
The funds, talents and information obtained from it have a significant positive
effect on the self-organization ability of the innovation system. This study selects
three aspects as an indicator of openness. a) Collection of funds b) Absorption
and utilization of talent ¢) Access to information [19].

2) Non-equilibrium of the system. It is an important feature of self-organized
evolution. “Non-equilibrium is the source of order,” the system is in an open
and non-equilibrium state, the system is likely to fluctuate by fluctuations, from
the original disordered state into a new orderly state. The non-equilibrium de-
gree indexes in it are mainly based on a) Ideas for creation, exchange and adop-
tion b) Multi-polarization of technological innovation resource c¢) Product va-
riety diversification [20].

3) Fluctuation of the system. It is the incentive and motivation for
self-organizing evolution. The fluctuation degree indexes in it are mainly based
on a) Entrepreneurial innovation preferences b) Employees innovation ideas c)
Foreign investment d) Science and technology development e) National policy
utilization [15].

4) Non-linearity of the system. The non-linear degree of the system in it is re-
flected in the synergistic effect [19].

5) Self-organization of the system. It chooses innovative outputs to study [19].

Table 1 reports the evaluation index of self-organization ability of regional

innovation system.

2.2. Processing of the Variables

The data are mainly from the “China Statistical Yearbook 2014/2015/20167,
“China Statistical Yearbook 2014/2015/2016”, the study object is China’s 31
provinces and autonomous regions and municipalities, because the data are
from the yearbook statistics, are single-handed information, The reliability and
validity of the data have been tested. The method adopted in it is using SPSS$20.0
to replace the partial missing data, then making the logarithm of the data. Final-
ly, the data is standardized.

3. Model Test
3.1. Convergence Validity Test

The judgment index of the convergence validity analysis is the normalized factor
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Table 1. Evaluation index of self-organization ability of regional innovation system.

Index X X . Indicator Indicator
i X Latent variables variables Indicator name R
classification meaning code
numbers of R&D projects F1
numbers of R&D projects staff F2
numbers of R&D projects funding F3
exogenous self-organization Innovation
g & F R&D published scientific papers F4
variable F of the system outputs
R&D published scientific and technologic works F5
R&D patent applications F6
R&D valid patent applications F7
internal expenditure on R&D of Al
industrial enterprises
. . . . collection of
internal expenditure on R&D of high-tech industry A2
funds
total value of imports and exports of
. A3
high-tech goods
openness of the three kinds of domestic patent access to Ad
system A applications accept and granted information
full-time equivalent of R&D personnel A5
full-time equivalent of R&D personnel absorption and A6
of industrial enterprises utilization of
talent
full-time equivalent of R&D personnel
. . A7
of high-tech industry
sales revenue of new products of B1
industrial enterprises
endogenous . . 4 product variety
variables exports sa' es reve'nue 0 nev'v products diversification B2
of industrial enterprises
sales revenue of new products of high-tech industry B3
absorption expenditure on technological acquisition B4
and innovation of industrial enterprises
libi purchase expenditure on technological acquisition B5
non-equitibrinm B and innovation of industrial enterprises multi-polarization
of the system of technological
innovation
other funds in internal expenditure
. . K resource B6
on R&D of industrial enterprises
revenue of software and information B7
technology services
ideas for
number of foreign technology creation, B8
introduction contracts exchange and
adoption
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Continued

Fluctuation of the
system

non-linearity of
the system

foreign
foreign funds in internal expenditure on R&D . & C1
investment
Entrepreneurial
introduction expenditure on technological R P X
. . X : X X innovation C2
acquisition and innovation of industrial enterprises
preferences

c foreign funds in internal expenditure on R&D of olicy utilization C3
regular schools of high education pofley

numbers of technical output Employees

C4
contracts in technical markets innovation ideas
. Science and
total value of technical output
] R technology C5
contracts in technical markets
development
numbers of transference and licensing DI
of patent ownership
total value of transference and licensing L
D . synergistic effect D2
of patent ownership
numbers of transference and licensing D3

of patent ownership by region

loading coefficient and the average variation extraction (AVE) of each latent va-
riable. Table 2 reports the results of standardized load factor are as follows.

It can be seen that the load factor of each index is more than 0.75, and both
pass the t value test. At the same time, the AVE of each latent variable (dimen-
sion) exceeds 0.7, which indicates that the scale has good convergence validity.

3.2. Discriminant Validity Test

The test of discriminant validity is to compare the absolute value of the correla-
tion coefficient between the square root of AVE and other latent variables. Table
3 shows the results of discriminant validity test are as follows.

It can be seen that the AVE of each latent variable is greater than 0.50, and the
square root of all latent variables AVE is greater than the absolute value of the
correlation coefficient between the latent variables, which indicates that the dis-

criminant has good discriminant validity.

3.3. Hypothesis

According to the previous theory, this study makes the following hypothesis in
Table 4.

Establish initial hypothesis model of self-organizational capability structural
equation of innovation system by Smart PLS. Graph 1 shows the structure of in-

itial model.

3.4. Model Test

Table 5 presents the results of the model test. In this model, the AVE of all latent
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Table 2. Standardized load factor.

Dimension Ttems Items Load Value T C.om.p.osite AVE
number factor reliability CR
Al 0.964 201.550
A2 0.968 202.674
A3 0.911 78.583
A 7 A4 0.982 255.506 0.990 0.933
A5 0.987 395.619
A6 0.975 211.701
A7 0.973 139.592
Bl 0.910 61.172
B2 0.977 248.221
B3 0.946 121.569
B 3 B4 0.878 34.159 0.981 0.853
B5 0.900 37.161
Bé 0.953 116.046
B7 0.824 31.603
B8 0.932 75.441
Cl1 0.851 17.706
C2 0.821 16.607
C 5 C3 0.801 20.708 0.941 0.763
C4 0.951 121.813
C5 0.934 83.277
D1 0.942 64.330
D 3 D2 0.804 23.080 0.876 0.703
D3 0.758 10.610
F1 0.941 67.609
F2 0.961 120.445
F3 0.947 111.845
F 7 F4 0.978 261.022 0.984 0.899
F5 0.869 39.423
Fé6 0.969 167.458
F7 0.967 160.549
Table 3. Discriminant validity test.
A B C D F
A 1.000
B 0.752 1.000
C 0.531 0.712 1.000
D 0.331 0.430 0.419 1.000
F 0.806 0.608 0.606 0.504 1.000
AVE 0.933 0.839 0.763 0.703 0.899
R? 0.566 0.507 0.185 0.762
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Table 4. Hypothesis.

Number Contents

The degree of openness of the system has a positive

H1
effect on its self-organization ability
H2 The non-equilibrium degree of the system has a positive
effect on its self-organization ability
H3 The degree of system fluctuation has a positive effect on its
self-organization ability
Ha The degree of non-linearity of the system has a positive
effect on its self-organization ability
Hs The degree of non-equilibrium of the system has a positive
impact on the degree of openness of the system
He The degree of non-equilibrium of the system has a positive
effect on the degree of system fluctuation
H7 The degree of non-equilibrium of the system has a positive
effect on the non-linearity of the system
Table 5. Model test.
C it Cronbach
AVE or.np(')s‘l ¢ R? ronbachs Communality Gof
Reliability Alpha
A 0.933 0.990 0.566 0.988 0.933
B 0.839 0.977 0.972 0.839
C 0.763 0.941 0.507 0.923 0.763 0.646
D 0.703 0.876 0.185 0.784 0.703
F 0.899 0.984 0.762 0.981 0.899
[ B1 |[ B2 |[ B3 |[ B4 |[ B || B6 || B7 || B8
A
F
W -6
A7
c
[c1 J[ c2 J[ c3 J[ ca ][ c5 | [ bt J[ D2 |[ D3 |

Graph 1. Initial model.

variables is greater than 0.7, exceeding the discriminant threshold of 0.5, indi-

cating that the construction of the measurement model is reasonable; the com-
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bined reliability of all latent variables is greater than 0.85, indicating that the
model is very reasonable; The fitting coefficient R” of the variable is maintained
at about 0.5, which also means that the model has further improved space. The
common variance of all latent variables is more than 0.7, which indicates that the
model is ideal. The goodness of Gof is 0.646, and it can be seen that the effect of
model prediction is ideal.

Graph 2 gives a detailed structure of initial path coefficient. It can be seen
from the Graph 2 that the path coefficient between the non-equilibrium degree
B and the system self-organizing ability D is —0.315, which is inconsistent with
the previous hypothesis. For this reason, the bootstrap re-sampling method is

used to estimate the model. Table 6 shows the results of bootstrap test.

3.5. Model Modification

After removing the hypothesis H2 that has not passed the test, re-run the model

B1 B2 |[ B3 |[ B4 || B5 |[ B6 || B7 ll BS

0977 0'9460-878 0.900 0.98

0.8 951 5934 0.942 0 804 0758

0.821 ( g10:

[ [ c2 |[ cs |[ca |[ c5 pt J[ b2 |[ D3

Graph 2. Initial path coefficient.

Table 6. Bootstrap test.

Original Sample Standard Standard L
. T Statistics
Path Sample Mean Deviation Error
(|O/STERR]|)
(0) ™M) (STDEV) (STERR)
A->F 0.802 0.754 0.218 0.218 3.671 valid
B->A 0.752 0.750 0.103 0.103 7.290 valid
B->C 0.712 0.723 0.047 0.047 15.100 valid
B->D 0.430 0.437 0.072 0.072 5.936 valid
B->F -0.315 -0.285 0.209 0.209 1.507 invalid
C->F 0.300 0.322 0.098 0.098 3.060 valid
D->F 0.248 0.243 0.064 0.064 3.860 valid
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to get the final model. Graph 3 presents the final path coefficient.

After the correction, all the assumed t values are greater than the critical value
of 1.962, indicating that the modified model of the path coefficient all passed.
Table 7 reports the results of the final bootstrap test.

4. Utilization of Model
4.1. Index Weight

Since the path coefficient reflects the effect of the causal variable on the result
variable, the larger the path coefficient, the greater the degree of influence. So

the weight of each index is calculated by the path coefficient. Table 8 presents

the results of indicator weight.

4.2, Evaluation Results

Through the above-obtained index weight, the ability of each province of the
score can be further calculated. Table 9 reports the results of ability score of

[ B1gdlgB2 J[ B3 |[ B4 |[ B5 [[ BE |[ B7 B8

0:9770 54888 0.9900.954 5

08510 871 410051 -934 0.942  go4 0758

[c1t [ c2 |[ ca J[ca ][ c5 ] pt J[ b2 |[ D3

Graph 3. Final path coefficient.

Table 7. Final bootstrap test.

Standard

Path Original Sample Deviation Standard T Statistics
Sample (O) Mean (M) (STDEYV) Error (STERR) (|O/STERR|)
A->F 0.641 0.625 0.119 0.119 5.410 valid
B->A 0.752 0.759 0.098 0.098 7.649 valid
B->C 0.712 0.723 0.047 0.047 15.197 valid
B->D 0.430 0.439 0.069 0.069 6.212 valid
C->F 0.174 0.187 0.083 0.083 2.091 valid
D->F 0.219 0.216 0.066 0.066 3.323 valid
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Table 8. Indicator weight.

Indicator Weight Indicator Weight
Al 0.143 C1 0.195
A2 0.143 C2 0.188
A3 0.135 C3 0.184
A4 0.145 C4 0.218
A5 0.146 C5 0.214
A6 0.144 D1 0.376
A7 0.144 D2 0.321
Bl 0.124 D3 0.303
B2 0.133 F1 0.142
B3 0.129 F2 0.145
B4 0.120 F3 0.143
B5 0.123 F4 0.147
B6 0.130 F5 0.131
B7 0.112 F6 0.146
B8 0.127 F7 0.146
A 0.370 C 0.100
B 0.404 D 0.126

each province.

So, China’s regional innovation system self-organization ability can be divided
into five types. The first type has a higher capacity for the four parts; the second
type has the ability to have three parts of the four parts; the third type has the
ability to have two parts in the four parts; The fourth type is only one of the four
parts is higher; the fifth type is the ability of the four parts are lower. Using the
previous research ideas, put the ability value of each part into the two-dimension
map (using mean of each part as the classification criteria; mean is zero). Fig-

ures 1-3 show the two-part matrix separately as follow.

4.3. Path Analysis

On the whole, according to the content of self-organization theory, the
self-organization process is divided into four parts: degree of openness,
non-equilibrium degree, fluctuation degree and non-linear degree. It can be tar-
geted to different areas to take different ability to enhance Path, such as B - C
and D - C mode: direct promotion method, that is, to enhance the region’s
ability in innovation, at the same time, taking the weak part of the region as a
starting point to improve the innovation of the region’s short board; for A - B —
Cand A - D - C mode, the incremental route is adopted by maximizing the
advantages of the region first and making up for the disadvantages, through the
transition of the B or D region, and finally towards the C region.
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Table 9. The ability score of each province.

” : = oy 2 o : = oy 2
2 £ 2 5 £ o g £ 2 3 g 3
£ E g £ < 3 £ E g E S 2
Region 2. g g & a 5 2 g E o a =
o & = S g o & = S g
: 28 : 28
scores ranks scores ranks scores ranks scores ranks scores ranks
Beijing 0.72 6 0.76 6 1.77 1 1.75 1 0.97 5
Tianjin 0.52 11 0.56 8 0.92 5 0.06 17 0.52 7
Hebei 0.24 16 0.19 17 -0.41 22 0.21 12 0.15 17
Shan xi -0.25 20 -0.39 21 -0.52 23 -0.19 20 -0.33 22
Inner
Mongolia -0.67 25 -0.47 24 -0.90 26 —1.45 29 -0.71 26
Liaoning 0.34 15 0.49 10 0.58 9 0.49 11 0.44 12
Jilin -0.31 21 -0.07 19 -0.10 18 -0.88 25 -0.26 20
Hei Longjiang —0.13 19 -0.48 25 0.04 16 0.16 15 -0.22 19
Shanghai 0.83 5 0.95 5 1.29 2 0.82 7 0.92 6
Jiangsu 1.47 2 1.33 1 1.18 3 1.01 3 1.32 1
Zhejiang 1.12 3 0.98 4 0.62 8 1.09 2 1.01 4
Anhui 0.46 12 0.38 14 0.41 12 0.78 8 0.46 11
Fujian 0.64 7 0.63 7 0.04 15 0.10 16 0.51 9
Jiangxi 0.01 18 0.24 16 -0.33 21 -1.03 26 -0.07 18
Shandong 1.06 4 1.08 3 0.91 6 0.84 6 1.02 3
Henan 0.59 8 0.44 13 -0.25 20 -0.21 21 0.34 14
Hubei 0.54 9 0.46 11 0.82 7 0.17 14 0.49 10
Hunan 0.34 14 0.46 12 0.12 14 0.51 10 0.39 13
Guangdong 1.60 1 1.17 2 1.05 4 0.97 4 1.29 2
Guangxi -0.31 22 -0.22 20 -0.54 24 -0.15 19 -0.28 21
Hainan -1.11 27 -0.95 28 -2.13 31 —1.45 29 -1.19 29
Chonggin 0.19 17 0.36 15 0.40 13 -0.69 24 0.17 16
Sichuan 0.52 10 0.50 9 0.46 11 0.60 9 0.52 8
Guizhou -0.44 23 -0.63 26 -0.75 25 -1.45 29 -0.67 25
Yunnan -0.51 24 —-0.46 23 -0.10 19 0.00 18 -0.38 24
Tibet -2.82 31 -3.00 31 -2.07 30 -1.17 28 -2.61 31
Shaanxi 0.38 13 0.10 18 0.52 10 0.20 13 0.26 15
Gansu -0.73 26 -0.45 22 -0.08 17 0.84 5 -0.35 23
Qinghai -1.95 30 -2.06 30 -1.08 29 -0.45 23 -1.72 30
Ningxia -1.19 29 -0.97 29 -0.94 28 -1.04 27 -1.06 28
Xinjiang -1.15 28 -0.90 27 -0.92 27 -0.44 22 -0.94 27

Specifically, Figure 1(A) For areas of C region, these areas are highly opened
and unbalanced, such as Beijing, Shanghai, Guangdong, Zhejiang, Jiangsu,

Shandong and other eastern coastal areas, these areas have a strong economic
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the matrix of “openness-non-equilibrium”

2.00-
D 5 C
; — Shang hai * o
1.004 ‘:“whlaei jing & Q IGuang dongI
Hu naP Si chuanl O'erujian Zhe jiang
Chong qid‘lziao ning[“_\ hs
E ooof e i
< -
g inii Y ei longjian
o \ | un nan| - F’i ! gj g|
2 -1.001 : E
|
-2.007 A &
|
-3.007
1 1 T T 1 I
-3.00 -2.00 -1.00 0.00 1.00 2.00
openness
Figure 1. The matrix of “openness-non-equilibrium”.
the matrix of “fluctuation-non-equilibrium”
2.00+
D C
Euang dongl
‘)_J Siang su
1.004 a
i Shang hail-:
H- 5 Si chuan o Tian Bei jing
e bei] [Hu nar] “Jan hui| [Hu bei
£ Ao i i 1 O
§ oo T
Q i Gan su
§' |I:|ei longjiangd
o . )] i
£ 100 =
-2.007 A B
ing hai]
-3.007
I I I ; 1 I
-3.00 -2.00 -1.00 0.00 1.00 2.00
fluctuation

Figure 2. The matrix of “fluctuation-non-equilibrium”.
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Figure 3. The matrix of “non-linearity-non-equilibrium”.

base and policy advantages, and also have the advantages of capital, talent, in-
formation and environmental aspects of supporting facilities. These regions
should continue to invest in innovation, and in addition, the efficiency of inno-
vation inputs should be strengthened. Figure 1(B) For areas near the origin of
the standard line, such as Jilin, Hebei, Jiangxi, Chongqing, Shaanxi, Hunan and
other places. For these areas, they have only one strong aspect of openness and
non-equilibrium, and therefore should continue to strengthen the strong aspects
of the capacity, while making up for disadvantages. Specifically, it is to maintain
the investment in capital, talent, information, while strengthening the input of
ideas for creation, exchange and adoption, multi-polarization of technological
innovation resource, product variety diversification. Figure 1(C) For the A re-
gion, such as Qinghai, Ningxia, Tibet, Hainan, Inner Mongolia, Guizhou, Gansu
and other regions. The basic idea of these areas is to adopt a progressive way to
enhance the path, that is, A > B - C and A - D - C mode. On the one hand
to strengthen the capital, personnel, information investment, on the other hand
to enhance the efficiency of innovation.

Figure 2(A) For the C region, the level of fluctuation and non-equilibrium in
these areas are high, these areas are mainly gathering in Jiangsu, Guangdong,
Shanghai, Beijing, Shandong, Zhejiang and other regions. These areas should
continue to strengthen innovation investment, while training for high-tech in-

dustry market demand Figure 2(B) For the B region, these areas are areas with a
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high degree of fluctuation rather than a low degree of equilibrium, such as
Shaanxi, Anhui, Hubei, Hunan, Tianjin and other regions. The strategies of
these regions are to enhance the efficiency of innovative resources and to make
up for deficiencies in innovation. Figure 2(C) For areas of the D region, these
areas are areas with low levels of fluctuation rather than high levels of equili-
brium, such as Henan, Hebei, Jiangxi, Fujian, Jilin and other regions. The strate-
gies of these areas are to cultivate high-tech industries, enhance market demand,
and use national policies. Figure 2(D) For areas of A region, these areas are
areas with low levels of fluctuation and non-equilibrium, such as Qinghai, Ning-
xia, Tibet, Hainan, Inner Mongolia, Guizhou, Gansu and other regions. The ba-
sic idea of these areas is to adopt a progressive way to enhance the path, that is,
A - B - Cand A - D - C mode. On the one hand taking efforts to cultivate
the development of high-tech industries, enhance market demand, on the other
hand to enhance the efficiency of innovation.

Figure 3(A) For the C region, the level of non-linearity and non-equilibrium
in these areas is high, these areas are mainly gathering in Jiangsu, Guangdong,
Shanghai, Beijing, Shandong, Zhejiang and other regions. These regions should
continue to maintain innovation and efficiency, and in addition, regional and
interregional synergies should be strengthened. Figure 3(B) For areas of B re-
gion, these areas are regions with high levels of non-linearity, such as Shaanxi,
Gansu, Hebei, Hunan, and Heilongjiang. The strategies of these regions are to
enhance the efficiency of innovative resources and make up for deficiencies in
innovation.

Figure 3(C) For areas of the D region, these areas are regions with low levels
of non-linearity and high levels of equilibrium, such as Chongqing, Jiangxi, He-
nan, Tianjin, Fujian and other regions. The strategies of these regions are to en-
hance synergistic levels of innovation within and across regions. Figure 3(D)
For areas of A region, these areas are areas with low levels of non-linearity and
non-equilibrium, such as Qinghai, Ningxia, Tibet, Hainan, Inner Mongolia,
Guizhou, Gansu and other regions. The basic idea of these areas is to adopt a
progressive way to enhance the path, thatis, A > B - Cand A - D - C mode.
On the one hand to enhance regional and regional synergistic level of innova-

tion, on the other hand to enhance the efficiency of innovation.

5. Conclusions and Policy Implications

This paper uses the partial least squares path analysis of weak hypothesis for
small sample as a robust model to estimate the ability of four parts of regional
innovation system self-organization, and study the self-organizing ability of each
part.

The empirical results come to the following conclusions. First, the influence
coefficient of openness on the self-organization ability of regional innovation
system is 0.641; the influence coefficient of non-equilibrium degree on the

self-organization ability of regional innovation system is 0.700; the influence
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coefficient of fluctuation degree on the self-organization ability of regional in-
novation system is 0.174. The influence coefficient of non-linearity on the
self-organization ability of regional innovation system is 0.219. The effect of
non-equilibrium degree and openness on the self-organization ability of regional
innovation system is relatively large. The influence of fluctuation degree and
non-linear degree on self-organization ability is slightly lower, which is consis-
tent with self-organization theory. In addition, from the results of the region, the
self-organization capacity of the various parts of the performance of the eastern
region is significantly higher than the central and western regions. Based on the
above research data, this study used two-dimensional matrix to divide the inno-
vation capacity into four types, and then analyzed the path of innovation effi-
ciency improvement in each region. From the matrix analysis, most parts of
China’s innovation capacity have a greater room for improvement. At the same
time, this paper puts forward some suggestions according to the situation of
each part, which provides some guiding significance for the corresponding in-

novation self-organization system in each region.
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