
Journal of Service Science and Management, 2020, 13, 97-117 
https://www.scirp.org/journal/jssm 

ISSN Online: 1940-9907 
ISSN Print: 1940-9893 

 

DOI: 10.4236/jssm.2020.131007  Feb. 7, 2020 97 Journal of Service Science and Management 
 

 
 
 

Coupling Coordinative Degree Analysis of 
Cultural and Creative Industry and Tourism 
Industry under the Background of Cultural and 
Tourism Integration 

Chunfeng Li, Peng Ju* 

Shenzhen Tourism College of Jinan University, Shenzhen, China 

 
 
 

Abstract 
Under the background of cultural and tourism integration, this paper sorts 
out the coupling and coordination mechanism of cultural and creative indus-
tries and tourism industries, and then takes Shenzhen as the research area to 
explore the coupling and coordination development of these two industries 
from 2008 to 2017 by using the coupling coordination model. Meanwhile, it 
applies the grey correlation model to further study the main driving factors of 
the coupling and coordination of these two industries. Conclusions are drawn 
as follows: cultural and creative industries and tourism industries develop in 
an interactive and coupling way, and the former empowers the latter’s crea-
tivity while the latter provides platform support for the former. The compre-
hensive development level of the two industries is rising rapidly and in good 
condition, but the tourism industry began to decline in 2016 and has been 
overtaken by cultural and creative industries. There is a significant coupling 
development relationship between these two industries, and the degree of 
coupling coordination still has possibility for improvement. The main driving 
forces for the coupling and coordination of the two industries are the added 
value of cultural and creative industries as a proportion of the city’s GDP and 
tourism foreign exchange income, followed by the number of cultural and 
creative industries parks (bases), travel agencies and other industrial factors 
and employees. 
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1. Introduction 

In recent years, as a rising industry chased after by cities, cultural and creative 
industry has become the focus of China’s economic development, featuring in-
novation and permeability [1]. Its integration with other industries has generat-
ed a number of emerging industrial and product forms, injecting vitality into the 
economic development for various regions. Taking advantages of the policy of 
cultural and tourism integration, cultural and creative industry and tourism in-
dustry are interactively developing for mutual promotion and influence. In 
terms of economy, cultural and creative industry promotes the transformation 
and upgrading of tourism industry and the growth of tourism economy [2] while 
tourism industry extends the industrial chain of cultural and creative industry 
and expands its market. In terms of culture, the cultural and creative industry 
provides technical support and transmission of cultural creativity for the tour-
ism industry, which can not only effectively protect and pass on cultural creativ-
ity, but also promote the exchange. To accelerate the cultural creativity devel-
opment and integration, relevant governmental departments have issued Guid-
ance on Promoting Culture and Tourism and Advancing the Cultural Creativity 
and Design services and the Related Industrial Integration development, neces-
sitating improving cultural creativity improvement and overall strength, cultural 
creativity promotion and relevant industries’ integration; enhance tourism qual-
ity by cultural creative and expand its consumption by tourism. Thus, by inte-
grating the advantages of both industries, the expansion of industries, as well 
mutual promotion and development are realized. 

Cultural and creative industry researches, carried out by domestic scholars 
relatively late [3], are about theories and basic practice, with no unified defini-
tion of the concepts of cultural industry and cultural and creative industry. 
Worse still, “new concepts are created from nowhere” and the concepts of cul-
tural industry are replaced with cultural and creative industry. In fact, the cul-
tural creative industry, with creation, invention and innovation as the basic 
means and cultural content, creative achievements and intellectual property 
rights as its core value, taking high-new technology as the important support, 
provide the social public with cultural products and services, leading the cultural 
industry development and consumption trend of emerging industries [4]. Cul-
tural industry is a collection of cultural products for public and culture related 
products production activities [5]. Cultural and creative industry originates from 
cultural industry [6]. The main difference between the two is that the former lays 
more emphasis on innovation and technology, while the latter is the core back-
ground of the former’s development [7]. 

At present, guided by the policy of cultural and tourism integration, domestic 
scholars focus on the coupling of cultural industry and tourism industry, mostly 
by the coupling quantitative method of panel data [8], grey system analysis 
theory [9] and coupling coordination degree model [10] [11]. A large blank still 
remains in research of the coupled development of tourism industry and cultural 
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and creative industry, but some basic achievements are realized in integrated 
process and patterns of these two industries. From the point of formats, Tang 
Yujun pointed out that integration of the tourism industry and cultural creative 
industry consists of three stages, respectively the agglomeration stage, the de-
velopment stage (transition stage) of cultural and creative related service indus-
try and the multi-functional development stage of tourism and leisure [12]. With 
the industrial value chain, Zhang Jian elaborates the integration of cultural and 
creative industry and tourism industry [13]. Taking Chengdu as a case, Zou Yun 
explored the diversified integration mode of “penetration, restructuring and ex-
tension” between tourism and cultural and creative industry [1]. Yuan Jun et al. 
applied the content analysis method of network comments to preliminarily ex-
plore the integration effect of cultural and creative industrial parks and tourism 
industry in different regions of China [14]. Industrial integration is an important 
manifestation of industrial coupling [15]. The researches on the integration of 
domestic cultural and creative industry and tourism industry have laid a solid 
theoretical foundation for the research on the coupling of the two industries. 
Meanwhile, scholars at home and abroad have also explored the integration of 
certain cultural and creative industry with tourism, such as animation industry 
[16], performing arts industry [17] [18] [19] and online game industry [20], fur-
ther providing theoretical reference for the coupling of these two industries. 
Moreover, scholars at home and abroad begin their exploration in the close rela-
tionship between mutual interaction of these two industries. For example, Yin 
Yimei believes that the development of cultural and creative industry in ethnic 
regions can not only protect ethnic cultural resources but also promote the de-
velopment of local tourism economy [21]. Kostopoulou pointed out that tourism 
industry development driven by creativity has an important impact on regional 
planning and cultural identity [22], indicating the direction for the development 
of cultural and creative industry and tourism industry. To sum up, with the 
promotion and implementation of policy of cultural and tourism integration, 
domestic scholars still focus on coupled cultural industry and tourism industry. 
Some scholars begin to study integration development of cultural and creative 
industry and tourism, pointing out that there exists interactive coupling basis in 
them, yet there is still a lack of mechanism analysis and coupling research on the 
interaction and coordinated development of these two industries. Moreover, be-
fore that, most scholars have used qualitative research methods to explore the 
interaction between the two, but quantitative empirical research are still in ab-
sence.  

With significant cultural and creative industry advantages and developed 
tourism economy, Shenzhen typically represents the study of cultural and crea-
tive industry and coupled development. Relevant government departments have 
issued The 13th five-year Plan of Shenzhen’s Tourism Development, plans for 
the establishment of national all-area tourism demonstration zones, and Opi-
nions of CPC Central Committee and the State Council on Supporting the Con-
struction of a Socialist Pilot Demonstration Zone with Chinese characteristics in 
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Shenzhen, pointing out that we should promote the development of tourism + 
cultural creativity, build a modern and international innovative city, and create a 
favorable policy environment for coupling coordinative development of cultural 
and creative industry and tourism industry. In view of this, taking Shenzhen as a 
case, this paper uses the coupling and coordinative model to analyze 2008-2017 
interactive coordination of cultural and creative industry and tourism industry, 
combined with the grey correlation model, exploring the main driving force 
factors of the two industries, to provide their future development layout with 
theoretical reference. The purposes of this study are: 1) to explore the dynamic 
trend of the coupling development of cultural and creative industry and tourism 
industry; 2) to determine the indicators with strong correlation degree of coupl-
ing coordination degree between cultural and creative industry and tourism in-
dustry; 3) to provide reference for the coordinated development of cultural and 
creative industry and tourism industry in macro policy-making. 

2. Analysis on the Coupled Development Mechanism of  
Cultural and Creative Industry and Tourism Industry 

Up to now, few papers have studied the coupling development of cultural and 
creative industry and tourism industry. Based on previous studies, so this paper 
has sorted out the coupling mechanism of cultural and creative industry and 
tourism industry, laying a theoretical foundation for the subsequent coupling 
empirical research of this study and pointing out the direction for the index se-
lection of these two industrial systems. 

The interaction and coupled development of cultural and creative industry 
and tourism industry is inevitable. On the one hand, cultural and creative indus-
try, based on “culture” and centered on “creativity” [23], penetrates into various 
fields and branches of the tourism industry, providing creative energy for the 
tourism industry, and generating new products, new businesses, new markets, 
new technologies and new space [1]. On the other hand, the tourism industry 
features experience, participation and industry relevance, interacting with 
“clothing, food, travel, entertainment and other industries”, also playing impor-
tant role for emerging industries such as cultural creative industry, and ulti-
mately, the interactive and coordinative development of cultural and creative 
industry and tourism industry will be realized. The coupled development me-
chanism of cultural and creative industry and tourism industry (Figure 1). 

The essence of coupled development of tourism industry and cultural creative 
industry explains as the process of the two systems permeating each other and 
realizing the added value of the industry [2]. Tourism industry excavates cultural 
connotation of cultural and creative industry and provides “creative economiza-
tion” platform. From the perspective of culture, taking the tourism industry as 
the carrier, the cultural and creative industry transmits cultural creativity to the 
outside world and transports cultural creativity to the inside with the benefit of 
the huge tourism market, aiming to promote the cultural exchange and disse-
mination of the cultural creativity industry. The combination of cultural and  
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Figure 1. Relationship of coupling coordination between tourism and cultural and creative industry. 

 
creative elements and tourism can attract tourists to experience the creation 
process of cultural and creative products, guides tourists to strengthen cultural 
and creative products through word-of-mouth communication, and provide a 
display platform for cultural and creative industry [24]. From an economic 
perspective, on the one hand, with an economic attribute, tourism injects vitality 
into the cultural and creative industry through resource sharing and market 
sharing, turning creativity into productivity, and creative products into tourism 
creative services and commodities, thus greatly expanding the market space of 
the cultural and creative industry. On the other hand, the extension of the cul-
tural and creative industry chain and the tourism industry enables the creation, 
production and sales of the cultural and creative industry chain to generate di-
versified tourism creative products and services and provide consumers with 
unique tourism experience. 

Cultural and creative industry enriches the connotation and extension of the 
tourism industry and realizes “economic creativity”. From the cultural perspec-
tive, first of all, cultural creativity integrated into the tourism development can 
not only meet people’s demand for personalized in-depth tourism experience, 
but also increase the cultural added value of tourism products, promoting the 
sustainable development of the tourism industry. Secondly, the interaction and 
coordination between the cultural and creative industry and the tourism indus-
try has the potential to tap the creative potential of the latter, innovating the 
contents of tourism products. In addition, with the brand influence of cultural 
and creative tourism products, the tourism industry can gain more publicity and 
promotion channel, thus gain higher popularity. From an economic perspective, 
the cultural and creative industry provides technical support for the tourism de-
velopment, conducive to new tourism products in line with market demand and 
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social development. Cultural and creative industry also integrates knowledge, 
science, technology, capital and other innovation elements into the tourism in-
dustry [25], contributing to upgrading and transformation of the tourism indus-
try and ultimately for the purpose of new normal—building a brand in the im-
provement of quality and efficiency, creating value in market innovation and 
expanding the space in the integration of the system [26]. 

3. Research Objects, Methods and Data Sources 
3.1. Research Objects 

Shenzhen, located in the Southern Guangdong province, is the central city of the 
Guangdong-Hong Kong-Macao Greater Bay Area, playing a leading role in 
economy and innovation. Moreover, it is advantageous on geographical condi-
tions by adjacent to Hong Kong and Macao. It is an important hub linking Hong 
Kong, Macao and other cities in the bay area. Shenzhen, covers an area of 
1997.47 square kilometers among which 1145 square kilometers of ocean area 
and 260 km long coastline. As of late 2018, with population of 13.0266 million 
and GDP topped 2.4 trillion yuan it ranked top 5 Asian cities for economic ag-
gregate [27]. 

Since Shenzhen formulated the strategy of “building the city by culture” in 
2003, the average annual growth rate of Shenzhen’s cultural and creative indus-
try has reached up to 25%, ranking top among the Chinese large and me-
dium-sized cities [4]. In 2010, Shenzhen Municipal Party Committee and Mu-
nicipal Government proposed to make the cultural and creative industry in 
Shenzhen the fourth largest strategic emerging industry. At the same time, on 
the basis of hi-tech, finance, and coastal tourism, it decides to dig, integrate and 
link the related industry resources so as to form new pattern of industrial devel-
opment such as “culture + technology”, “culture + finance”, “culture + tourism”, 
which creates a good environment for the coupled development of cultural and 
creative industry and tourism industry. The development levels of Shenzhen’s 
cultural and creative industry and tourism industry have been the top of China 
for many years (Table 1) [28] [29].  

 
Table 1. Statistical information of cultural and creative industry and tourism industry in Shenzhen by 2018. 

Cultural and Creative Industry 

Enterprises 
Scaled  

enterprises 
Listed  

enterprises 
Employees 

National cultural 
industry platforms 

National cultural 
industry parks 

National  
industrial bases 

Cultural and creative  
industry parks (bases) scaled  

at the municipal level or above 

50,000 3155 40 900,000 4 1 12 53 

Tourism Industry 

Total revenue of Shenzhen’s tourism industry  
(0.1 billion yuan) 

Year-on-year growth rate (%) Accounts for the proportion of Guangdong’s (%) 

160,910 8.32 11.84 

Domestic and overseas tourists (million) Year-on-year growth rate (%) Accounts for the proportion of Guangdong’s (%) 

139.3238 5.97 28.41 
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3.2. Research Methods 
3.2.1. Index System 
The systems of both cultural and creative industry and tourism industry are 
complex, so there are several indexes selected for comprehensive evaluation. The 
construction of the index system adheres to three principles: first, the relevance. 
Starting from the concepts of cultural and creative industry and tourism indus-
try, the paper selects indexes that can reflect the development level and integra-
tion of the two industries. Second, accessibility. Data are collected from statistic-
al yearbooks, official government websites or news reports. Thirdly, scientificity. 
The establishment of the index system combines the frequency statistics method 
and the expert consultation, and integrates the previous research results and ex-
pert opinions to enhance its reliability and validity. 

There is a natural coupled relationship between Cultural creative industry and 
tourism industry, though the elements interact within the system, there is no li-
near relationship [30]. Combined with the connotation and characteristics of the 
two industries, and follow the principles of constructing index system, through 
the frequency statistics, theoretical analysis and expert consultation, the indexes 
for evaluation are selected. Firstly, frequency statistics are conducted by selecting 
a decade’s (2009-2019) articles with high frequency references and related to the 
evaluation index system of cultural and creative industry and tourism industry 
from CNKI database, including 10 articles on cultural and creative industry and 
20 articles on tourism industry. Secondly, the index system is established ac-
cording to the definition and connotation of the two industries. Finally, 10 ex-
perts in related fields are consulted and the evaluation index system is further 
adjusted according to the availability of data. In this system (Table 2), the index 
system of cultural and creative industry includes 19 items such as added value, 
proportion of added value accounts for the whole GDP, growth rate of added 
value, total import and export of high-tech products, and number of cultural and 
creative industrial parks (bases). The indexes system of tourism industry in-
cludes 16 items such as domestic tourism income, foreign exchange income of 
tourism, total income of tourism, proportion of total tourism income accounts 
for the whole GDP, proportion of total income of tourism accounts for the three 
major industries’ output value, etc. 

3.2.2. Data Processing 
The index weight wij is calculated by the relatively objective information entropy 
assignment method, which is based on the original information of the objective 
environment and determines the index weight by analyzing the degree of corre-
lation between indicators and the information provided by each indicator, avoid-
ing certain subjective errors [31] [32]. Set xij as the original value ( 1,2, ,i m=  ; 

1,2, ,j n=  ) of the j index in year i, ijx′  is the value after normalization. The 
final calculation results of each index weight of cultural and creative industry 
and tourism industry system are shown in Table 2. The specific calculation steps 
are as follows: 
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Table 2. Index system and weight of coupled and coordinative system between cultural and creative industry and tourism industry. 

System Primary index Secondary index Units Weight Quanlity Data sources 

Cultural and 
creative  
industry 

system (C) 

Scales 

C1 Added value of cultural and creative  
industry 

0.1 billion yuan 0.8279 + 
Shenzhen Statistical 

Yearbook 

C2 Added value of cultural and creative  
industries accounts for the proportion of the 
city’s GDP 

% 0.0096 + / 

C3 Growth rate of added value of cultural 
and creative industries 

% 0.0099 + 
Shenzhen Statistical 

Yearbook 

C4 Total import and export of high-tech 
products 

0.1 billion dollars 0.0071 + 
Shenzhen Statistical 

Yearbook 

Factors 

C5 Number of cultural and creative  
industrial parks (bases) 

/ 0.0071 + 
Yearbook of Shenzhen 

Cultural Industry 

C6 The number of scaled units of science and 
technology in industrial enterprises 

/ 0.0117 + 
Shenzhen Statistical 

Yearbook 

C7 Number of performing groups / 0.0129 + 
Guangdong Statistical 

Yearbook 

C8 Number of Cultural Centers / 0.0093 + 
Guangdong Statistical 

Yearbook 

C9 Number of public libraries / 0.0105 + 
Guangdong Statistical 

Yearbook 

C10 Number of museums (including art 
galleries) 

/ 0.0113 + 
Guangdong Statistical 

Yearbook 

Employees 
C11 The number of employees in cultural 
institutions 

/ 0.0112 + 
Guangdong Statistical 

Yearbook 

Innovation  
investment 

C12 R&D employees / 0.0072 + 
Shenzhen Statistical 

Yearbook 

C13 R&D expentidure 0.1 billion yuan 0.0088 + 
Shenzhen Statistical 

Yearbook 

C14 Government R&D spending 0.1 billion yuan 0.0101 + 
Shenzhen Statistical 

Yearbook 

C15 The proportion of government R&D 
expenditure in the city’s whole GDP 

% 0.0074 + / 

Innovation output 

C16 Ownership of authorized patents at the 
end of the year 

set 0.0082 + 
Shenzhen Statistical 

Yearbook 

C17 Patents per 10,000 people set 0.0103 + 
Shenzhen White Book on 

Intellectual Property 
Development 

Innovation carrier C18 Number of innovative carrier projects / 0.0106 + 
Shenzhen Statistical 

Yearbook 

Innovation  
environment 

C19 The proportion of consumption  
expenditure on culture and entertainment in 
whole living expenses 

% 0.0089 + 
Shenzhen Statistical 

Yearbook 

Tourism 
industry 

system (T) 
Scales 

T1 Domestic tourism revenue 0.1 billion yuan 0.0740 + 
Guangdong Statistical 

Yearbook 

T2 Foreign exchange income from tourism 0.1 billion yuan 0.0655 + 
Guangdong Statistical 

Yearbook 
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Continued 

 

 

T3 Tourism revenue 0.1 billion yuan 0.0717 + 
Guangdong Statistical 

Yearbook 

T4 The total income of tourism accounts for 
the proportion of the city’s GDP 

% 0.0688 + / 

T5 The total income of tourism accounts for 
the proportion of the city’s output value 

% 0.0466 + / 

T6 Domestic tourists / 0.0687 + 
Shenzhen Statistical 

Yearbook 

T7 Number of inbound tourists / 0.0658 + 
Shenzhen Statistical 

Yearbook 

Factors 

T8 Number of star hotels / 0.0591 + 
Shenzhen Statistical 

Yearbook 

T9 Number of travel agencies / 0.0737 + 
Directory of Guangdong 

Travel Agencies 

T10 Number of A-grade scenic spots / 0.0625 + 
Shenzhen Government 

Website 

Employees 

T11 Number of hotel employees / 0.0482 + 
Shenzhen Statistical 

Yearbook 

T12 Number of travel agency employees / 0.0585 + 
Shenzhen Statistical 

Yearbook 

T13 Number of employees of the scenic spots / 0.0305 + 
Shenzhen Statistical 

Yearbook 

Operating  
condition 

T14 Hotels’ revenue Ten thousand yuan 0.0657 + 
Shenzhen Statistical 

Yearbook 

T15 Travel agencies’ revenue Ten thousand yuan 0.0612 + 
Shenzhen Statistical 

Yearbook 

T16 The income of scenic areas Ten thousand yuan 0.0794 + 
Shenzhen Statistical 

Yearbook 

Note: “+” means positive index, “−” is negative index. 
 

1) Adopt the method of extremization to standardize the original data. How-
ever, “0” may appear after the standardization. In order to make the data still 
meaningful after the standardization, this paper will conduct the non-negative 
processing to the data after the standardization, and add 1 [33]. Finally, the 
standardized value is ijx′ . 

( )
( ) ( ) ( )

( )
( ) ( ) ( )

min
1 is positive index

max min

max
1 is negative index

max min

ij ij
ij

ij ij
ij

ij ij
ij

ij ij

x x
x

x x
x

x x
x

x x

 −
′ +

−′ = 
−

′+
−

        (1) 

2) Make specific gravity transformation to the index. 

1

ij
ij m

ij
i

x
s

x
=

′
=

′∑
                           (2) 
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3) Calculate the entropy value of the index j. 

( )
1

1 ln
ln

m

j ij ij
i

h s s
m =

= − ×∑                    (3) 

4) Calculate the difference degree of index j. 
1j jhα = −                             (4) 

5) Calculate the weight of the index. 

1

j
j n

j
j

w
α

α
=

=

∑
                           (5) 

The linear weighting method is used to determine the comprehensive evalua-
tion value of the two systems [30]. Among them, U1 and U2 respectively represent 
the comprehensive evaluation function of the two systems. uij represents the effi-
ciency coefficient, which is the data after the standardizing the original data. The 
higher the value is, the higher the industrial development satisfaction is [30]. uij 
is similar to the standardization process of ijx′ . uij doesn’t have to shift one unit 
to the right, because its value range is [0,1]. The calculation formula is as follows: 

( )
( ) ( ) ( )

( )
( ) ( ) ( )

min
is positive index

max min

max
is negative index

max min

ij ij
ij

ij ij
ij

ij ij
ij

ij ij

x x
u

x x
u

x x
u

x x

 −


−= 
−


−

           (6) 

1,2
1

n

f j ij
j

U w u=
=

= ∑                          (7) 

3.2.3. Evaluation Method of Coupled Coordinative Degree 
With reference to the existing research methods, a coupled and coordinative de-
gree model reflecting the coordinative development of cultural and creative in-
dustry and tourism industry is constructed. Where, C is the coupled degree of 
the two systems, and the value range is [0,1]. The higher the C value of the 
coupled degree is, the higher the coupled degree is, indicating that the cultural 
and creative industry system is more closely related to the tourism industry sys-
tem, and the system tends to be orderly. D is the coupled and coordinative degree 
of the two systems, which can reflect the coordination relationship and develop-
ment level between the cultural, cultural and creative industry system and the 
tourism industry system [34]. T is the comprehensive coordinative index of the 
cultural and creative industry system and the tourism industry system, reflecting 
the contribution of the overall development level of the two systems to the coor-
dinative degree. a and b are specific weights by considering that cultural and cre-
ative industry and tourism industry complement each other and have the same 
importance, thus this paper sets both a and b 0.5. At the same time, in order to 
directly reflect the coupled coordinative development of cultural and creative in-
dustry and tourism industry, this paper refers to previous research results (Table 3)  
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Table 3. Discriminating standard of coordinated coupling of cultural and creative indus-
try and tourism industry.  

Coordination  
degree D 

Coordination grade 
Coordination  

degree D 
Coordination grade 

0.0000 - 0.10 Extreme imbalance 0.5001 - 0.60 Barely coordinated 

0.1001 - 0.20 Severe imbalance 0.6001 - 0.70 Primary coordination 

0.2001 - 0.30 Moderate imbalance 0.7001 - 0.80 Intermediate coordination 

0.3001 - 0.40 Mild imbalance 0.8001 - 0.90 Favorable coordination 

0.4001 - 0.50 On the verge of imbalance 0.9001 - 1.00 Superior coordination 

 
[35], and grades the coupled and coordinative degree according to certain stan-
dards. 

The calculation formula of coupled degree C is as follows [36]: 

( )
1 2

2
1 2

2
U UC

U U
×

=
+

                            (8) 

The calculation formula of coupled and coordinative degree D is as follows 
[36]: 

D C T= ×                                (9) 

1 2T aU bU= +                             (10) 

3.3. Data Sources 

This study mainly collected data from Shenzhen Statistical Yearbook and 
Guangdong Statistical Yearbook from 2009 to 2018, and supplemented them 
with relevant data from Shenzhen Government Website, Shenzhen White Book 
on Intellectual Property Development and Shenzhen Cultural Industry Year-
book. In order to show the data source of each indicator clearly, this paper has 
made some labels in Table 2. Besides, due to the absence of some years’ data, 
this paper adopts interpolation method to make up the data according to the av-
erage growth rate of year data or the trend of change in recent years. 

4. Data Analysis 

According to the coupling evaluation model in this paper, the comprehensive 
evaluation value of the cultural creative industry and tourism industry in 
Shenzhen during 2008-2017, as well as the coupled degree and coupled coordin-
ative degree between the two systems are calculated respectively (Table 4). At 
the same time, the grey correlation model is introduced to explore the primary 
driving factors of the coupled and coordinative development of the two indus-
tries.  

4.1. Development of Shenzhen’s Cultural and Creative Industry  
and Tourism Industry 

According to Table 4 and Figure 2, as well as the comprehensive evaluation  
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Table 4. Coupling and coordination degree and evaluation of Shenzhen cultural and creative industry and tourism industry 
(2008-2017). 

Year U1 U2 U1 vs U2 C D Coordination grade 

2008 0.0341 0.1831 Cultural and creative industry development lagged 0.7276 0.2811 Moderate imbalance 

2009 0.0909 0.1902 Cultural and creative industry development lagged 0.9355 0.3626 Mild imbalance 

2010 0.1788 0.2957 Cultural and creative industry development lagged 0.9692 0.4795 On the verge of imbalance 

2011 0.2742 0.4062 Cultural and creative industry development lagged 0.9810 0.5777 Barely coordinated 

2012 0.3954 0.4893 Cultural and creative industry development lagged 0.9944 0.6632 Primary coordination 

2013 0.5293 0.5858 Cultural and creative industry development lagged 0.9987 0.7462 Intermediate coordination 

2014 0.6220 0.6821 Cultural and creative industry development lagged 0.9989 0.8071 Favorable coordination 

2015 0.7298 0.7935 Cultural and creative industry development lagged 0.9991 0.8723 Favorable coordination 

2016 0.8354 0.7446 Tourism industry development lagged 0.9983 0.8881 Favorable coordination 

2017 0.9726 0.6639 Tourism industry development lagged 0.9820 0.8964 Favorable coordination 

 

 
Figure 2. Comparison of the development levels of cultural and creative industry and 
tourism industry and coupling degree and coordination degree. 
 
value of Shenzhen’s cultural and creative industry and tourism industry systems, 
the comprehensive development level of the two industries showed a rapid rise 
from 2008 to 2017, indicating that the overall development of the two industries 
was good in the past decade. In terms of the tourism industry system, from 2008 
to 2015, it was increasing year by year, but from 2016 to 2017, decreasing. Ac-
cording to their different comprehensive development levels, the comprehensive 
development levels from 2008 to 2017 can be divided into three types [30]. 
When U1 = U2, they develop synchronously; when U1 < U2, cultural and creative 
industry lags behind. Table 4 shows that during 2008-2015, as for the coupled 
and coordinative degree, cultural creative industry is lagged behind, that is, the 
comprehensive development level of tourism industry is higher than that of cul-
tural creative industry, but in 2016, tourism industry decreased and overtaken by 
cultural creative industry. The possible reason for such a decline in 2016-2017 is 
that the tourism industry in Shenzhen was facing new challenges. On the one 
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hand, its carrying capacity is limited, and the construction area for tourism 
projects is scarce, leading to the lack of sustainable development; on the other 
hand, the product structure tends to be aging, affecting the market competitive-
ness of core tourism products [37], which further shows that the cultural and 
creative industry has not provided enough support to the tourism industry in 
2016-2017, and even restricted its the development. Therefore, under the back-
ground of cultural and tourism integration, the innovation of the cultural and 
creative industry should be introduced into the tourism industry to promote its 
upgrading and transformation. 

4.2. Coupled and Coordinative Degree of Cultural and Creative  
Industry and Tourism Industry in Shenzhen 

As can be seen from Table 4 and Figure 2, the coupling value of cultural and 
creative industry and tourism industry in Shenzhen from 2008 to 2017 was be-
tween 0.70 and 0.99, with an average value of 0.9585, indicating a strong interac-
tion between the two industries. From 2008 to 2009, the coupled degree surged 
from 0.7276 to 0.9355. After 2009, the growth slowed down and maintained a 
high level of development. From 2008 to 2017, the coupled and coordinative de-
gree between the cultural and creative industries and the tourism industry in 
Shenzhen improved steadily, and it changed from imbalance to coordination. As 
a whole, it can be divided into two stages: the first is the imbalance stage from 
2008 to 2010, and the second is the coordination stage from 2011 to 2017, which 
shows that before 2010, the interaction and coordination between the two were 
weak and the interaction between them was not strong. Since 2011, the coupled 
interaction effect between the two has been gradually enhanced. Moreover, the 
coordinative degree of the two industries has reached a high level from ordinary 
to good in 2014. It is because that in 2010, Shenzhen Municipal Party Committee 
and Municipal Government forged the cultural creative industry the fourth 
largest strategic emerging industry, and in 2011, they promulgated the Plan of 
Shenzhen Cultural and Creative Industry Revitalization (2011-2015), which 
greatly stimulates its development and promotes deep integrated development of 
the two industries.  

4.3. Analysis of Grey Correlation  

Shenzhen is a typical city that conducts study on the coupled and coordinative 
development of cultural and creative industry and tourism industry. On the one 
hand, it is a “city of creativity” with international influence and obvious advan-
tages in cultural and creative industry; also, it is a national model area for tour-
ism and one of the world’s top 10 most popular tourist destinations [38]. How-
ever, as of 2017, the coupled and coordinative degree of the two system in 
Shenzhen still remained at just a good level, which has not yet reached the ideal 
state of high-quality coordination (Table 4). Moreover, it can be seen from Fig-
ure 2 that the overall development level of the tourism industry was poorly de-
veloped and has declined in 2016-2017. Therefore, how to effectively revitalize 
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the tourism industry has become an urgent problem to be solved. 
Based on the above, in order to formulate effective countermeasures, this pa-

per introduces the grey correlation degree model to explore the relational degree 
of two systems and internal indicators. The coupled and coordinative model re-
veals the interaction between subsystems, while the grey relational model focuses 
on exploring the relationship between indicators and the system, or between in-
dicators, which can deeply reveal the internal relationship of the system. 

First of all, in order to screen out the key driving force index that affects the 
coupled and coordinative degree to the high-quality coordination, this paper 
takes the coupled and coordinative degree between the two industries as the ref-
erence sequence X0, and compares the comprehensive evaluation value as the 
sequence X1i and X2i respectively. X0, X1i and X2i are all composed of standar-
dized data by using z-score method [39]. p is the resolution coefficient, which is 
generally 0.5 [30]. The value range of correlation degree Rj is [0,1], which reflects 
the correlation strength of reference and comparison sequence. The closer Rj 
value is to 1, the higher the correlation between the two is. The calculation for-
mulas of grey correlation coefficient Yj(k) and grey correlation degree Rj are as 
follows [40]:  

( )
( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
0 0

0 0

min min max max

max max

j jj k j k
j

j jj k

X k X k p X k X k
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− + −
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= ∑                        (12) 

1,2,3, , ; 1, 2,3, , .k m j n= =   
Calculation results show that the index which has strong coupled and coor-

dinative degree is C2 proportion of added value of cultural and creative industry 
accounting for the city’s GDP > C5 number of cultural and creative industrial 
park (base) > C8 number of cultural centers > C11 number of employees in cul-
ture or cultural relics > C1 the added value of cultural and creative industry > 
C17 owned patents per ten thousand people (Table 5). The above six secondary 
indexes are subordinate to the primary indicators: industrial scale, industrial 
factors, practitioners and innovation output. Among them, industrial scale has 
the greatest impact on the evolution of the coupled and coordinative degree of 
the two industries, followed by industrial factors, practitioners and innovation 
output. In order to promote the coupled and coordinative development of the 
two industries, Shenzhen should continue to expand the scale of the cultural and 
creative industry and improve its development. At the same time, the cultivation 
efforts to cultural and creative industrial parks (bases) should be made, and the 
construction of cultural centers and free services for the public should be im-
proved. Shenzhen should also strengthen the construction of employees in cul-
tural and creative industries from the aspects of both quantity and quality. On 
the one hand, innovation and patent application should be encouraged to increase 
the number and expand the types. On the other hand, from the management  
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Table 5. The grey correlation ranking of cultural and creative industry, tourism industry and coupling coordination. 

System Primary index Secondary index Correlation degree Rj Ranking 

Cultural and creative 
industry system (C) 

Scales 

C1 Added value of cultural and creative industry 0.8748 5 

C2 Added value of cultural and creative industries accounts for the 
proportion of the city’s GDP 

0.9515 1 

C3 Growth rate of added value of cultural and creative industries 0.4904 19 

C4 Total import and export of high-tech products 0.7795 14 

Factors 

C5 Number of cultural and creative industrial parks (bases) 0.8888 2 

C6 The number of scaled units of science and technology in  
industrial enterprises 

0.5424 17 

C7 Number of performing groups 0.4940 18 

C8 Number of Cultural Centers 0.8829 3 

C9 Number of public libraries 0.8390 11 

C10 Number of museums (including art galleries) 0.8477 10 

Employees C11 The number of employees in cultural institutions 0.8749 4 

Innovation  
investment 

C12 R&D employees 0.8162 12 

C13 R&D expentidure 0.8595 7 

C14 Government R&D spending 0.7881 13 

C15 The proportion of government R&D expenditure in the city’s 
whole GDP 

0.7300 16 

Innovation output 
C16 Ownership of authorized patents at the end of the year 0.8579 8 

C17 Patents per 10,000 people 0.8688 6 

Innovation carrier C18 Number of innovative carrier projects 0.8491 9 

Innovation  
environment 

C19 The proportion of consumption expenditure on culture and 
entertainment in whole living expense 

0.7614 15 

Tourism industry 
system (T) 

Scales 

T1 Domestic tourism revenue 0.8770 8 

T2 Foreign exchange income from tourism 0.9325 1 

T3 Tourism revenue 0.8882 7 

T4 The total income of tourism accounts for the proportion of the 
city’s GDP 

0.7542 12 

T5 The total income of tourism accounts for the proportion of the 
city’s output value 

0.6276 14 

T6 Domestic tourists 0.9080 5 

T7 Number of inbound tourists 0.8745 9 

Factors 

T8 Number of star hotels 0.6020 16 

T9 Number of travel agencies 0.9040 6 

T10 Number of A-grade scenic spots 0.9236 3 

Employees 

T11 Number of hotel employees 0.6188 15 

T12 Number of travel agency employees 0.9185 4 

T13 Number of employees of the scenic spots 0.6896 13 

Operating condition 

T14 Hotels’ revenue 0.8710 10 

T15 Travel agencies’ revenue 0.9250 2 

T16 The income of scenic areas 0.8582 11 
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system and laws and regulations to improve the protection and development of 
patents and other intellectual property rights; moreover, the conversion rate of 
patents should be improved by combining patents with industrial practices to 
promote the interactive and coordinative development of the two industries. 

The index with strong correlation is T2 tourism foreign exchange income > 
T15 travel agency income > T10A number of scenic spots > T12 number of tra-
vel agency employees > T6 domestic tourists > T9 number of travel agencies 
(Table 5). The above six secondary indexes are subordinate to the primary in-
dexes: industrial scale, industrial factors, operation conditions and employees. 
Among them, industrial scale has the greatest influence on the evolution of the 
coupled and coordinative degree of the two industries, followed by industrial 
factors, operation conditions and employees. To in-depth analyze constraints 
that have impact on the overall development of the tourism industry in 
2016-2017, by using grey correlation analysis method, its comprehensive evalua-
tion value is a reference sequence, and the secondary index comprehensive eval-
uation value is comparative sequence, through analyzing grey correlation degree 
between system and index to analyze the dynamic effect and restriction to vari-
ous indexes of development of the tourism industry system. Calculation results 
found that from the tourism industry system, the indexes affecting the “Shenz-
hen’s coupled and coordinative degree of the two systems” and “Shenzhen’s de-
velopment level of tourism industry system” are foreign exchange income of 
tourism, travel agencies operation revenue, the number of A-grade scenic spots, 
the number of travel agency staff, number of domestic tourists and travel agen-
cies (Table 5 & Table 6). Among them, foreign exchange income of tourism is 
most closely related, followed by the operation income of travel agencies and the 
number of A grade scenic spots, which indicates that they have a strong influ-
ence on the evolution of coupled and coordinative degree and the development 
of tourism industry. Shenzhen, because of its unique natural geographical ad-
vantages and temperament, ranked the tenth world’s most popular tourist desti-
nation [38], attracting a large number of foreign tourists each year [41], its tour-
ism foreign exchange income plays a pivotal role to tourism development of 
Shenzhen. Travel agencies, as one of the platforms providing inbound tourism 
services [42], also directly affect its foreign exchange income. In order to pro-
mote the coupled and coordinative development, and enhance the vitality of 
Shenzhen’s tourism industry, the foreign exchange income of tourism should be 
consolidated, also, the government should optimize the inbound tourism envi-
ronment, and continue to make efforts in visa, shopping tax rebate, document 
facilitation and other aspects; travel agents and the scenic areas should be 
strengthened in management by considering the integrated development to add 
culture creative elements, widen travel upstream and downstream industry 
chain, innovate culture experience activity, so as to enhance attraction for for-
eign tourists, stimulate tourism industry development, and make the two indus-
tries high-quality coordination.  
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Table 6. The grey correlation ranking of tourism industry system and its secondary indexes. 

System Primary index Secondary index Correlation degree Rj Ranking 

Tourism industry 
system (T) 

Scales 

T1 Domestic tourism revenue 0.8676 8 

T2 Foreign exchange income from tourism 0.9184 1 

T3 Tourism revenue 0.8806 7 

T4 The total income of tourism accounts for the proportion of the 
city’s GDP 

0.7677 12 

T5 The total income of tourism accounts for the proportion of the 
city’s output value 

0.6039 14 

T6 Domestic tourists 0.9005 5 

T7 Number of inbound tourists 0.8377 11 

Factors 

T8 Number of star hotels 0.5853 16 

T9 Number of travel agencies 0.8985 6 

T10 Number of A-grade scenic spots 0.9022 4 

Employees 

T11 Number of hotel employees 0.5948 15 

T12 Number of travel agency employees 0.9070 3 

T13 Number of employees of the scenic spots 0.6654 13 

Operating condition 

T14 Hotels’ revenue 0.8646 9 

T15 Travel agencies’ revenue 0.9113 2 

T16 The income of scenic areas 0.8600 10 

5. Conclusion  

Under the background of the coupled development, this article combed the 
coupled and coordinative mechanism of the cultural and creative industries and 
tourism industry, by taking Shenzhen as the empirical case, using the coupled 
and coordinative degree model to analyze coupled and coordinative develop-
ment from 2008 to 2017. At the same time, the paper introduces a grey correla-
tion model to explore the driving force that promotes the coupled and coordina-
tive development of two industries. The findings are as follows: 

1) Coupled and coordinative mechanism with the purpose of interactive and 
coupled development of cultural creative industry and tourism industry, cultural 
and creative industry provides creative concepts for tourism industry, tourism 
industry provides platform support for cultural creative industry is as follows: in 
terms of economy, cultural and creative industry promotes transformation and 
upgrading of the tourism industry and its growth, while tourism expands the 
market by extending the creativity; in terms of culture, the cultural and creative 
industry provides technical support and cultural creativity for the tourism in-
dustry, while the tourism industry can effectively protect and pass on and pro-
mote the exchange of cultural creativity. 

2) Overall, the comprehensive development level of the cultural and creative 
industry and the tourism industry in Shenzhen increased rapidly from 2008 to 
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2017, and the two industries developed well except that the comprehensive eval-
uation value of the tourism industry declined from 2016 to 2017 and was over-
taken by the cultural and creative industry. In addition, according to the com-
prehensive development level, industrial developmental types are divided: from 
2008 to 2015, the development of cultural and creative industries lagged behind; 
from 2016 to 2017, it was tourism industry. 

3) The results of the coupled and coordinative model show that there is a sig-
nificant coupled development relationship between the two industries, but there 
is still room for improvement of the coupled coordination. From 2008 to 2017, 
the interaction was strong with coupling value distributing between 0.70 and 
0.99, mean value of 0.9585. From 2008 to 2017, the coupled and coordinative 
degree improved steadily and changed from imbalance to coordination. From 
2008 to 2010, it was in the imbalance, while from 2011 to 2017, it was in the 
coordination, among which, from 2014 to 2017, it was in a good coordination 
without ideal quality. 

4) The grey correlation calculation results show that the index which has 
strong coupled and coordinative degree is C2 proportion of added value of cul-
tural and creative industry accounting for the city’s GDP > C5 number of cul-
tural and creative industrial park (base) > C8 number of cultural centers > C11 
number of employees in culture or cultural relics > C1 the added value of cultur-
al and creative industry > C17 owned patents per ten thousand people, from the 
tourism industry system, the indexes affecting the “Shenzhen’s coupled and 
coordinative degree of the two systems” and “Shenzhen’s development level of 
tourism industry system” are foreign exchange income of tourism, travel agen-
cies operation revenue, the number of A-grade scenic spots, the number of travel 
agency staff, number of domestic tourists and travel agencies. Among them, for-
eign exchange income of tourism is most closely related, followed by the opera-
tion income of travel agencies and the number of A-grade scenic spots and do-
mestic tourists. In the future, Shenzhen should promote the coupled and coor-
dinative development of the two industries by expanding the scale, increasing 
the input of industrial elements, strengthening the construction of the work-
force, encouraging innovation and patent application. 

6. Discussion 

This paper, to some extent, enriches the research system of cultural and tourism 
integration, which is of referential significance to the policy research of promot-
ing the coordinated development of cultural and creative industry and tourism 
industry in Shenzhen. However, this paper carries out research based on the 
background of cultural and tourism integration, which includes system integra-
tion, product integration, industrial integration, market integration, and spatial 
integration, etc. [43]. This study is not comprehensive and profound from the 
perspective of industrial integration, more perspectives are expected. In addi-
tion, this paper focuses on the analysis of time series of the city, and lacks a 
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comparison of the differences of other spatial regions. Shenzhen, where the 
economy is prosperous and developed, has highly developed the cultural and 
creative industry and tourism industry, so this paper is of poor reference to the 
regions with that low development levels. Moreover, it is limited by data availa-
bility, on the one hand, the selected indicators are difficult to fully reflect the 
characteristics of the two industries, on the other hand, on the basis of historical 
data average or trend in recent years, the interpolation method is used to sup-
plement the missing data, so the selected data cannot completely and objectively 
reflect its coupled and coordinative development.  
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