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Abstract 
The construction of regional STI platform is a significant carrier for cultivat-
ing and developing strategic emerging industries, and the synergistic coupling 
between the layout of such construction and industrial development’s stage 
and demands is the prerequisite and basis for realizing industry support of 
STI platform. From both the width and intensity of the synergistic coupling, 
this paper constructs the synergetic relationship measure model, and verifies 
its effectiveness and feasibility through the example of Guangdong Province. 
The survey finds that in the synergetic relationship between them in Guang-
dong, there are large regional differences, embodied in four types: platform- 
driven, industrial spillover, synchronous development and benign interaction, 
and the width and intensity of the synergistic coupling is relatively low while a 
benign interaction coupling mechanism has not yet been formed. This study 
provides a scientific basis for effectively measuring the degree of the synergis-
tic coupling between regional STI platform and industries, and optimizing the 
layout of STI platform construction. 
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1. Introduction and Literature Review 

Strategic emerging industry is a high-tech industry based on the breakthrough of 
core technology in China. It is of great significance to cultivate and develop 
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strategic emerging industry to realize the upgrading of industrial structure. The 
fundamental way to accelerate the development of emerging industries is to 
break through the core technology and improve the innovation ability of enter-
prises. However, this has been restricted by the low efficiency of the allocation of 
scientific and technological resources [1]. For this, regional STI platform arises 
at the historic moment, its core purpose is to effectively organize the innovation 
elements to gather in the enterprise, build and perfect the support service system 
that promotes enterprise technical innovation, vigorously promote the combina-
tion of Industry-University-Research institutions, enhance our capacity for in-
dependent innovation, it is the key enterprises around the industry core tech-
nology breakthrough and other major target the carrier of long-term strategic 
cooperation [2] [3]. STI platform and strategic emerging industries are as two 
national economic and social important subsystems, closely the endogenous in-
teractive relationship exists between two, and through their respective coupling 
elements and promote each other, coordinate with each other, forming a kind of 
interactive coupling relationship, the two coupled coordination development is 
conducive to regional sustainable rapid growth of knowledge economy in China. 

The article is organized as follows: The first paragraph is “Introduction and 
Literature review”; The second paragraph is “The cooperative relationship be-
tween Regional STI platform and strategic emerging industry and its measure-
ment method”; The third paragraph is “Empirical research and results discus-
sion”; The fourth paragraph is “Conclusions and recommendations”. 

The research on regional STI platform and strategic emerging industries has 
been gradually heated up in recent years. Before this, scholars at home and 
abroad mainly focused on the relationship between technological innovation and 
industrial development, Foreign scholar Nelson (1997) pointed out that the 
fundamental driving force of industry is innovation [4]; Yue Zhonggang (2014) 
believes that the emerging technology chain is the core of industrial develop-
ment, and the coordinated development of the two is the key to the growth of 
strategic emerging industries [5]. Huang Lucheng (2014) analyzed the 
co-evolution law of emerging technologies and emerging industries with the 
analysis paradigm of technological innovation economics and co-evolution 
theory [6]. There are also some scholars who have incorporated the element of 
STI platform into the research framework of technological innovation and in-
dustry. Wang Xiuting (2007) argued that regional STI platform is an urgent need 
to promote industrial technological capability to realize the independent devel-
opment of industry. It is the basis of the production and transfer of the achieve-
ments of Industrial Science and technology innovation, and it is an important 
carrier to conquer the common technical problems of the industry and enhance 
the technical ability of the industry [7]. Zheng Xiaobi et al. (2011) demonstrated 
the main significance and feasibility of regional STI platform to promote industrial 
transformation and upgrading [8]. Wang Shaoyong (2014) pointed out that the 
government’s investment in innovation and regional STI platform construction 
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can improve the innovation efficiency of strategic emerging industries, create an 
industrial innovation driven development mode, and provide a continuous core 
technology for the development of strategic emerging industries [9]. In general, 
the study on regional STI platform and strategic emerging industries made a 
positive contribution to the related research, but still the following deficiencies: 
First, the above research focuses on the qualitative research on the relationship 
between the two, but it lacks the research of synergistic effect; Secondly, there 
are few studies on the evaluation of the synergistic effect of the two, and the 
evaluation methods are not yet sound. However, between different areas of Chi-
na resources vary, it will lead to regional STI platform and strategic emerging 
industry collaborative coupling development is not balanced. It is of great theo-
retical and practical significance to have a comprehensive understanding of the 
status of the coordinated development of China’s regional STI platform and in-
dustry, and to formulate relevant policies for industrial development or tech-
nology development. 

In view of the lack of theoretical research on regional STI platform and the 
importance of co-coupling development of regional STI platform and strategic 
emerging industries, in this paper, the coupling theory of physics is used to con-
struct the evaluation model of the synergistic coupling degree between the two. 
Taking Guangdong as an example, this paper measures the degree of synergistic 
development between the two and can effectively measure the status of the coor-
dinated development of China’s regional STI platform and industry and pro-
vides a scientific basis for optimizing the layout of the innovation platform. 

2. The Cooperative Relationship between Regional STI 
Platform and Strategic Emerging Industry and Its 
Measurement Method 

2.1. Collaborative Matching Process and Internal Mechanism 

Coupling refers to two or more than two systems or modes of motion, through 
mutual coordination, mutual promotion and other benign interaction to pro-
duce dynamic synergistic amplification effect, and promote the whole system 
from disorder to orderly process [10]. Strategic emerging industries and regional 
STI platform are important subsystems of regional knowledge economy. Both of 
them promote each other and grow together. On the one hand, the innovation 
platform will form new production technologies, optimize the allocation of re-
sources, promote the technological transformation of traditional industries, 
promote the upgrading of industrial structure, and promote the development of 
strategic emerging industries; On the other hand, because the stress effects of 
technological progress, market demand and government behavior, strategic 
emerging industry must change the mode of growth, through continuous tech-
nological innovation, industrial agglomeration, and promote regional economic 
transformation and regional transformation and promoting the further devel-
opment of technology and regional STI platform and the introduction of talent, 
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thus forming a virtuous coordinated development of both the cycle. The innova-
tion platform and the strategic emerging industries are realizing the continuous 
coupling through technological innovation [11]. 

The synergistic development of strategic emerging industries and regional STI 
platform is reflected in the continuous enhancement of the coupling width and 
intensity of the two coupling. Coupling width refers to the interaction coupling 
between two subsystems, and the amplitude and width of interface affected by 
system interaction, which is embodied in synchronization and consistency be-
tween systems. The coupling strength refers to the two systems in the coupling 
interface interaction and coordination of depth and level. Usually, the relation-
ship between strategic emerging industry and innovation platform is more 
closely related to technology, talent and information. The smaller the difference 
of development level between them is, the higher the synchronization and con-
sistency of them is. The higher the interface amplitude and breadth level is, so 
the greater the coupling width is. In the strategic emerging industry and regional 
STI platform in many ways based on the organic connection, If the two are 
clearly transferred, infiltrated, and spread in many aspects, such as technology, 
talent, information, and so on. The greater the radiation and support is between 
the two, The strategic emerging industries through industrial impact ability to 
promote regional innovation platform upgrade, The innovation platform plays a 
supporting role in the development of strategic emerging industries through 
technology transfer and spillover, This means that the synergy between the two 
is more significant, Then the depth and level of correlation and coordination on 
the coupling cross section are higher, the coupling strength is greater [12]. 

2.2. Collaborative Relationship Measurement Model Construction 

Based on system theory, we believe that synergy refers to the harmonious sym-
biotic relationship between subsystems in the development of complex system, 
and the degree of synergy coupling is an important index [13] to measure the 
coordinated development between different systems [13]. First, we measure the 
comprehensive development level of them. Then we build a synergistic coupling 
width and synergistic coupling strength model of regional STI platform and 
strategic emerging industries, so as to evaluate the coordinated development lev-
el of them. 

2.2.1. Regional STI Platform and Strategic Emerging Industries 
Development Level Measure Model 

Suppose the variable Ui (i = 1, 2, ... N) is the comprehensive order parameter of 
the I subsystem of the platform and the industry coupling system, and Uij is the j 
index of the order parameter of the I. The value of Uij represents the contribu-
tion to the efficiency of the system, reflecting the satisfaction of a single indicator 
to the target value. Because the platform and the industry are two different and 
interacting subsystems, the total contribution to the order degree of each order 
parameter in the subsystem can be realized through the integration methodology. 
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This paper uses the linear weighting method to realize. 

1

m

i ij ij
j

U W u
=

= ∑                          (1) 

Formula (1): Ui is the contribution of the subsystem to the order of the total 
system. In this paper, U1 is used to express the comprehensive index of the con-
struction of the technological innovation platform, U2 represents the compre-
hensive index of the growth of the strategic emerging industry, Wij represents 
the weight of each variable, and m is the number of indicators. And 

1 1m
ijj w

=
=∑ . 

2.2.2. Collaborative Coupling width Measurement Model 
Based on the comprehensive evaluation of the development level of strategic 
emerging industries and regional innovation platform, we can further calculate 
the synergistic coupling width between the comprehensive evaluation value U1 
of regional innovation platform and the comprehensive evaluation value U2 of 
strategic emerging industries [14]. If the difference between U1 and U2 is small-
er, the synergistic coupling width between U1 and U2 is higher, and the greater 
the deviation between U1 and U2, the lower the synergistic coupling width of U1 
and U2. 
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In formula (2), CV is the deviation coefficient of U1 and U2; S is the standard 
deviation of U1 and U2. In statistical significance, the synergistic coupling width 
between U1 and U2 is in inverse proportion to the difference between U1 and U2  
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Thus, synergistic coupling width of C in [0, 1], when C = 1, regional STI plat-
form and strategic emerging industries as benign resonance coupling; when C = 
0, regional STI platform has nothing to do with the strategic emerging indus-
tries. 

2.2.3. Collaborative Coupling Strength Measurement Model 
The synergetic coupling width is only concerned with the synchronization and 
consistency between the systems. It is difficult to reflect the “overall effective-
ness” of the collaborative development of the system [16]. In order to overcome 
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the defect of the synergistic coupling width model, based on the existing re-
search, this paper further constructs a synergistic coupling strength model that 
can reflect the coordinated development of the coupling system: 

 D C T= ×                           (4) 

1 2T U Uα β= +                         (5) 

In the above equation: D is a synergistic coupling strength value; T for the 
comprehensive coordination index of regional STI platform and strategic 
emerging industries, reflecting the overall synergistic effect between the two sys-
tems [3]; α and β as unknown parameters, reflect the relative importance of the 
two systems, regional STI platform and strategic emerging industries is equally 
important, so α = β = 0.5. 

3. Empirical Research and Results Discussion 
3.1. Empirical Objects and Data Sources 

In this paper, 21 cities in Guangdong Province, China, are selected as the com-
parative subjects to carry out an empirical study on the cooperative relationship 
between regional STI platform and strategic emerging industries. As the Pioneer 
Area of China’s reform and opening up, Guangdong’s strategic emerging indus-
tries have good foundation, and the construction of regional STI platform and 
its supporting facilities are adequate. Its development is typical and forward- 
looking for the whole country. At the same time, the regional economic devel-
opment in Guangdong province is not balanced, the development of regional 
STI platform around the city construction and strategic emerging industries are 
in different stages of development and level, also has a strong reference to the 
research on the development and problems of China’s strategic emerging indus-
tries to solve. The data of this study comes mainly from two aspects: part of data 
from the Chinese “Guangdong province science and Technology Statistics 
Yearbook” and the statistical yearbook of Guangdong province; the other part is 
derived from Guangdong Province Statistical Bureau official website and related 
science and technology management department official website. 

3.2. Descriptive Statistical Analysis 

About the development status of Guangdong science and STI platform and stra-
tegic emerging industries, based on related research, this paper carries out data 
collection and statistical analysis from two aspects of input and output, and the 
results are shown in Table 1. Specifically, based on the STI platform with the 
main function of scientific research, technological development and personnel 
training [3], the scientific research funding, research project investment, invest-
ment, talent team construction and research equipment and assets invested in a 
number of indicators to measure STI platform in financial, human and material 
resources in three aspects of innovation resources input [17]. It can be seen from 
the measurement results that the investment of scientific and technological 
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Table 1. The descriptive statistics of the scientific and technological innovation platform in Guangdong and the development of 
strategic emerging industries. 

Target Measure index Mean value Variance Median 

Construction of STI 
platform 

Investment in scientific research (billion) 37.30 8626.92 2.71 

Investment in scientific research projects (thousands of items) 0.55 1.52 0.07 

Investment in talent and team construction (thousands of people) 5.56 156.04 0.77 

R&D equipment and asset input (billion) 13.84 957.55 2.29 

Number of patent applications (thousands of items) 2.94 36.65 0.17 

Financial efficiency of new product and new process (billion) 376.04 770,046.97 47.64 

Achievement Award (item) 26 2185.96 5 

Training and providing industry talent output (thousands of people) 6.50 303.96 0.21 

The growth of strategic  
emerging industries 

Total industrial output value (billion) 625.00 915,266.95 3991.99 

Industrial added value (billion yuan) 143.53 51,131.17 937.72 

 
funds in the province is up to 3 billion 730 million RMB on average. The average 
investment in R&D equipment and assets was up to 1 billion 384 million RMB. 
However, the variance is relatively large, which indicates that the innovation re-
sources of the STI platform have a higher average level of investment, but the 
input of the inter regional platform is relatively unbalanced. In terms of output 
of STI platform, we can characterize and measure the innovation output per-
formance of STI platform through multiple indicators such as patents [17], 
achievement award [18], achievement transformation [19], and training and 
providing industry talents [3]. The statistical results show that: The average level 
of innovation output of the STI platform of the whole province is higher, The 
average output of the new product and new technology has reached 37 billion 
604 million RMB. At the same time, the output level of inter regional STI plat-
form is relatively unbalance. Secondly, the growth of strategic emerging indus-
tries uses industrial output value to measure the industrial scale, and uses indus-
trial added value to represent the results of industrial activities [20]. The statis-
tical results show that the average level of new industries and activities in the 
province is relatively high, and the average industrial output value of the prov-
ince is up to 62 billion 500 million RMB. The high variance indicates that the 
development of emerging industries in the region is unbalanced. On the whole, 
the STI platform and the development level of the strategic emerging industries 
are relatively high, but the regional development is not equal. 

3.3. Calculation Results and Discussion 
3.3.1. The Comprehensive Level of Regional STI Platform and Strategic 

Emerging Industries Development 
Considering the comparability of data, this paper first standardized the original 
index data. At the same time, the initial normalized data value is added to 0.0001 
to avoid the appearance of the meaningless situation in the calculation process. 
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The original data are converted into dimensionless index evaluation values, That 
is, the values of each index are at the same number of levels. In addition, in order 
to avoid the deviation caused by a certain degree of subjective factors, the en-
tropy weight method is used to determine the weight [21]. The comprehensive 
index of the construction of STI platform and strategic emerging industry 
growth were calculated by means of standardized data, the calculation results are 
shown in Table 2. 

3.3.2. The Coordination of STI Platform Construction and Strategic 
Emerging Industries Development 

Based on the relative development of the STI platform and the strategic emerg-
ing industries, we divide the types of co-coupling development. The comprehen-
sive score and the comprehensive score of the platform represent the relative 
development level of the two subsystems in the whole system. The higher the 
score is, the higher the relative development level is. For this reason, this paper 
divides the development type of synergistic coupling development between re-
gional STI platform and strategic emerging industry into “platform driven, in-
dustrial spillover, synchronous development and benign interaction”. Accor-
dingly, regional distribution is shown in Figure 1. Among them, 13 cities in the 
province belong to industrial spillover cities. The platform is far behind the in-
dustrial development, and the width of the synergistic coupling between regions 
is different. The middle and high level three are all distributed, while the region-
al synergistic coupling intensity is not very different as a whole, but most of the 
cities are generally low, mainly distributed between 0 and 0.3. In addition, the 
development of innovation platform in Yunfu and Chaozhou is ahead of the de-
velopment of new industries, which is a platform driven type, with the same  

 
Table 2. Guangdong STI platform construction comprehensive index and strategic emerging industry growth comprehensive 
index. 

Region 
(city) 

Comprehensive index of 
the construction of STI 

platform (U1) 

Comprehensive index 
of strategic emerging 
industry growth (U2) 

Region 
Comprehensive index of 
the construction of STI 

platform (U1) 

Comprehensive index of 
strategic emerging  

industry growth (U2) 

Shenzhen 0.800709 1.0001 Shanwei 0.006529 0.013043 

Guangzhou 0.930179 0.561779 Yunfu 0.03644 0.004516 

Huizhou 0.229938 0.225215 Shaoguan 0.007761 0.008123 

Foshan 0.167695 0.349304 Shantou 0.002591 0.025085 

Zhongshan 0.061032 0.195169 Chaozhou 0.00786 0.000512 

Zhuhai 0.068739 0.11778 Yangjiang 0.0001 0.017694 

Jieyang 0.043772 0.064647 Maoming 0.0001 0.012468 

Jiangmen 0.03293 0.071682 Heyuan 0.0001 0.011173 

Dongguan 0.017602 0.259189 Meizhou 0.0001 0.001436 

Zhaoqing 0.018324 0.068509 Meizhou 0.0001 0.000597 

Qingyuan 0.009614 0.064186 Guangdong Province 0.1163 0.146295 
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Figure 1. The Synergetic coupling development type of regional STI platform and stra-
tegic emerging industries in Guangdong Province. 

 
width and intensity level, but all of them show a low level. Huizhou, Zhuhai and 
other cities are of synchronous development, showing a high-width, low-intensity 
development model. In addition to the above areas, Shenzhen and Guangzhou 
belong to the benign interaction type, and their synergistic coupling width and 
intensity level are relatively ahead of other cities in the province. The reason is 
that the allocation and layout of regional science and technology resources are 
not balanced and inadequate, so further optimization is needed in the future. 

3.3.3. Regional Collaborative Coupling Development Type Division and 
Difference 

Based on the coupling evaluation model, we calculated the width and intensity of 
synergistic coupling between STI platform and strategic emerging industry in 21 
cities of Guangdong province (Table 3). As a whole, the synergistic coupling 
width and intensity of the STI platform and strategic emerging industries are 
low in Guangdong province. The area with the highest synergistic coupling 
width is Huizhou, followed by Shaoguan, Shenzhen, Jieyang, Guangzhou and so 
on, and the value is above 0.8. Zhongshan and Zhaoqing are in a moderate level, 
between 0.6 and 0.8. In contrast, the co-coupling width of other cities is relative-
ly low, between 0 and 0.6, and most of the regions are relatively backward. On 
the other hand, the area with the highest synergistic coupling strength is Shenz-
hen, followed by Guangzhou, which is 0.943062 and 0.836956 respectively, and 
at a high level. Huizhou and Foshan are in the middle level, and the value is be-
tween 0.4 and 0.6. The other cities in the whole province were shown to be low 
level and distributed between 0 and 0.4. This phenomenon was basically consis-
tent with the current level of economic development in various regions. The re-
sult of cooperative coupling development is generally low, which indicates that 
the benign interaction mechanism of STI platform and strategic emerging in-
dustries has not yet formed in Guangdong provincial. The depth and level of in-
terrelated and coordination between platforms and emerging industries are still 
low. 
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Table 3. Synergistic coupling relationship results between regional STI platform and 
strategic emerging industry in Guangdong Province. 

Region 
Synergetic  

coupling width 
(C) 

Synergistic  
coupling  

strength (D) 
Region 

Synergetic 
coupling  
width (C) 

Synergistic 
coupling  

strength (D) 

Shenzhen 0.98774 0.943062 Shanwei 0.889244 0.093287 

Guangzhou 0.939029 0.836956 Yunfu 0.392402 0.089641 

Huizhou 0.999892 0.477024 Shaoguan 0.99948 0.089093 

Foshan 0.876606 0.476028 Shantou 0.339431 0.068535 

Zhongshan 0.725883 0.304936 Chaozhou 0.229782 0.031015 

Zhuhai 0.930868 0.294639 Yangjiang 0.022354 0.014102 

Jieyang 0.962931 0.228473 Maoming 0.031574 0.014086 

Jiangmen 0.862779 0.212435 Heyuan 0.03517 0.014079 

Dongguan 0.2382 0.181565 Meizhou 0.243464 0.013674 

Zhaoqing 0.665968 0.17004 Meizhou 0.491819 0.013088 

Qingyuan 0.453209 0.129319 
Guangdong 

Province 
0.586563 0.223575 

 

 
Figure 2. A synergistic coupling trend of the regional STI platform and strategic emerging industries 
in Guangdong Province. 

 
Further, there is a great difference in the synergistic coupling development of 

Guangdong regional STI platform and strategic emerging industries, showing 
the current level of synergistic coupling strength lagging behind the level of syn-
ergistic coupling as shown in Figure 2. In the 21 cities surveyed, only two cities 
in Guangzhou and Shenzhen had the same width and intensity, and they were all 
at a high level, and the values ranged from 0.8 to 1. The synergistic coupling 
width and the high level of Huizhou and Foshan, the intensity is relatively low, 
showing moderate level; while the synergistic coupling width in Zhuhai and 
Jieyang is at a high level, but the intensity is different from that of it, showing a 
low level. The coupling synergy width of other cities is basically distributed 
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below the moderate level, mainly between 0 - 0.6. The synergistic coupling 
strength of these cities is below the width and basically at a low level, mainly 
between 0 and 0.2. So local governments should attach importance to the inte-
raction and synergistic relationship between the construction of regional STI 
platform and strategic emerging industries. According to the local conditions, 
the corresponding cooperative coupling development strategy is made to realize 
the high synergy coupling of the construction of regional STI platform and stra-
tegic emerging industries as soon as possible. 

4. Conclusions and Recommendations 

Based on the analysis of the interaction relationship between regional STI plat-
form and strategic emerging industries, this paper demonstrates the existence of 
interaction coupling between the two. Therefore, a collaborative coupling rela-
tionship measurement model of regional STI platform and strategic emerging 
industries is built. And the synergistic coupling strength of the 21 cities’ STI 
platform and the strategic emerging industries was evaluated in Guangdong in 
2015. The results show that: 1) on the whole, the synergistic coupling width and 
coordination strength of Guangdong’s STI platform and strategic emerging in-
dustries are all low, and the two have not yet formed a benign interaction me-
chanism. 2) The matching differences of innovation platforms and industries in 
Guangdong province are quite different. 3) According to the relative relation 
between the development of the STI platform and the development of strategic 
emerging industries, Guangdong province regional STI platform and strategic 
emerging industries collaborative coupling development can be divided into four 
types: the first is the industry spillover type, the second is the simultaneous de-
velopment, the third is the platform driven, and the fourth is the interaction of 
four types. 

Therefore, in order to achieve mutual promotion and coordinated develop-
ment of regional STI platform and strategic emerging industries, it depends on 
the effective cultivation and promotion of the government. For the industrial 
spillover, on the one hand, we should promote the industrial development in the 
aspects of fund support, technological innovation, intellectual property protec-
tion and talent training. At the same time, we should pay more attention to the 
positive guidance of the transformation of industrial scientific and technological 
achievements and the policy of industrialization, and strengthen the spillover ef-
fect of the industry to the platform. On the other hand, the layout of the plat-
form is optimized and special funds are set up to support the platform to pro-
mote the development of the platform. For the cities of platform driven, we 
should support the development of innovative platforms by incentives or under-
taking research projects and funds. We should support the platform bringing in 
high-level personnel and encourage social forces to participate in its construc-
tion, which can enhance the platform’s capacity for continuous innovation and 
provide technology and industrial information services for industrial development. 
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For the synchronous development city, the government should adhere to the 
synchronization of the development of the platform and the industry, adhere to 
the combination of unified planning and classification guidance, and pay atten-
tion to the guidance of the system. For the benign interactive city, on the one 
hand, the government should change its function properly to integrate the in-
novation platform of service and carry out the market operation of the platform. 
At the same time, the platform is introduced into the team of universities and 
research and development institutions to realize the sharing mechanism of the 
research results by the platform and the enterprise. On the other hand, we 
should pay attention to and guide the spillover effect of the platform and indus-
try, and realize the transfer of knowledge and technology to the surrounding 
areas. On the other hand, we should pay attention to and guide the spillover ef-
fect of the platform and industry, and realize the transfer of knowledge and 
technology to the surrounding areas. 
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