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Abstract: Background/Objectives: China is actively promoting the reform of its economic structure
and industrial upgrade, and the integration of the cultural industry and the tourism industry is an
important approach. It is necessary to explore the degree of coordination and coupling between the
cultural industry and the tourism industry in ethnic minority areas and find ways to promote the
coordinated development of the two industries. Methods/Statistical Analysis: This study selected
Guangxi Zhuang Autonomous Region as the sample, collected data from 2010 to 2018, and analyzed
it based on the coupling coordination theory. Findings: The results revealed that the comprehensive
development evaluation index of the cultural industry and the tourism industry basically showed a
year-on-year upward trend, and the development speed of the cultural industry is slightly higher
than that of the tourism industry; the coupling degree of the regional cultural industry and tourism
industry was at a high level; the coordination degree of the two industries increased gradually from
0.3971 in 2010 to 0.9425 in 2018. It indicated that the coupling development of the two industries
continues to improve. However, the development speed of tourism industry slightly was slower than
the development speed of the cultural industry. Improvements: This study attempts to develop an
index to evaluate the tourism and cultural industries in an ethnic minority region and assess the
coupling and coordination degree through an empirical analysis. This study emphasizes the need to
better understand the integration of the cultural industry and the tourism industry as a process to
complement each other, which can produce a positive synergy effect to benefit both the economy and
the environment. This paper also provides development suggestions for the culture and tourism
industry stakeholders in other areas of the world from the perspective of open innovation.

Keywords: minority areas; the cultural industry; the tourism industry; coupling coordination;
open innovation

1. Introduction

As interest in cultural tourism has been rising, the issue of the coupling and coordination of
the tourism industry and cultural industry has been raised, especially after the Chinese government
combined the National Tourism Administration and the Chinese Ministry of Culture into the Ministry
of Culture and Tourism. Minority areas have abundant cultural resources and thus the integration of
the cultural industry and tourism industry has become an important means to promote the optimization
and upgrading of the industrial structure, cultivate emerging economic growth points, and achieve
high-quality economic development. Although the Chinese economy has been developing upwards,
the relatively backward situation in minority areas has not changed. There is an urgent need to
maintain rapid economic development and build a sustainable national economic structure while
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avoiding high energy consumption and high pollution development modes in ethnic minority areas.
In the process of economic development, China’s minority areas, such as Guangxi, Xinjiang, Tibet and
Inner Mongolia, have experienced social problems such as the widening gap between the rich and
the poor, religious issues, ethnic minority gender inequality, and empty-nest families and left-behind
children in rural areas caused by the migration of ethnic minorities [1,2], and environmental problems
like pollution [3]. The minority areas have distinct social histories, physical geographies, production
methods, economic situations, customs, religious beliefs, languages, and oral literatures [4], which,
though creating obstacles, also provide advantages to develop cultural tourism for their unique cultural
factors [5].

In physics, coupling refers to the phenomenon that two or more systems interact with each
other through various interactions to produce a joint relationship. The good interactions between the
subsystems form a dynamic relationship of interdependence, coordination and mutual promotion. If the
degree of interaction and mutual influence is high between the composing elements in the two systems,
coordinated development exists, that is, the coupling degree of the two parties is high. The concept of
industrial integration originated from Rosenberg’s study (1963) of the evolution of the U.S. machinery
industry [6] and now it has expanded to the entire industrial economy [7]. Industrial coupling is
the inheritance, development and expansion of industrial union and industrial integration [8]. Since
the coupling relationship between industries is a more efficient and comprehensive development
model, with the advantages of low development cost, flexible mechanism and reasonable industrial
structure [9], a good coupling relationship between the cultural industry and the tourism industry
can not only promote the development of the cultural industry and the tourism industry, but it can
also promote the development of regional industries, enhance competitiveness, and thus promote
economic and social development to meet the needs of China’s current industrial structural adjustment
and transformation and upgrading.

Coupling coordination theory is used to describe the degree of interaction between two or more
subsystems [10]. An important purpose of the coupling relationship is to use the coupling model to
evaluate the coupling coordination relationship between industries, analyze the results for evaluation,
and then propose countermeasures. The coupling degree of two industries is used to measure their
integration level. Coupling degree is an index to quantitatively measure the degree of mutual influence
and interaction between systems or elements. Its value can reflect the strength of the correlation
between the two systems. If the coupling value gradually decreases, it means the interaction between
the two systems gradually decreases; if the coupling value gradually increases, the interaction between
the two systems gradually increases. In recent years, scholars have begun to conduct research on the
coordination of the economy and the tourism industry, tourism and regional economy, and tourism,
economy and the environment, by using the coupling coordination theory [11–14]. These studies
focused on the coupling and coordination degree of the economy and tourism industry, economy and
environment, and tourism and economic structure adjustment. Previous studies mainly focused on the
relationship between tourism and regional economy, tourism and environment, tourism innovation
and culture, and tourism and economy and environment. They mainly focused on certain regions and
ignored the spatial-temporal evolution. The coupling coordination theory has not yet been applied
in the ethnic minority areas to study the degree of coupling and coordination between the tourism
and culture industries. Thus, it has become an urgent issue to study the current status of culture and
tourism industry integration in minority areas, and how to promote the high-quality development of
culture and tourism industry integration.

The concept of open innovation was proposed in contrast to that of closed innovation in the
industrial economy era [15]. In the closed innovation model described by Chesbrough [16], technological
innovation activities take place entirely inside an organization. The company hires the best R&D
personnel and engineers to carry out technological innovation and thus use technological innovation
results exclusively. The organization discovers the opportunities to apply the technology and puts
it on the market through internal production. Although there are certain technological alliances,
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the closed innovation model structure has not changed, and the technological boundaries of different
organizations are completely closed. However, with the flow of intellectual employees, the widespread
use of the Internet and the prosperity of the venture capital market, one organization has to cooperate
with various types of partners to obtain ideas and resources from the external environment. Open
innovation emphasizes the permeability of enterprise boundaries, that is, the inflow or outflow of
ideas, resources, and employees. An organization is increasingly dependent on the inflow and
outflow of knowledge to accelerate internal innovation and expand the market through the use of
external innovation. In the context of an era where knowledge is at the core of competitiveness,
innovation-driven supply-side reform has become China’s national development strategy. China’s
cultural industry has been undergoing continuous innovation and development in recent years, and
the tourism industry has also entered the stage of mass tourism [17], but the entire tourism industry
is still far from perfect, with insufficient cultural connotations and lack of innovation awareness of
tourism products. Ethnic minority areas have beautiful natural scenery and unique ethnic minority
cultures, and the integration of the cultural and tourism industry is an effective way to promote the
development of minority areas and realize industrial transformation. Based on the above theory and
reality, this paper will discuss approaches to the integration of the tourism and cultural industries from
the perspective of open innovation based on the research on the current situation of integration of the
cultural tourism industry in ethnic minority areas.

2. Literature Review

2.1. Application of Coupling Coordination between Industries

There are interrelated and complementary characteristics between industries, and competition
and cooperation coexist in the industry chain [18]. The contribution of different industries to the
national economy can be objectively and statistically measured through observation indicators, but
the degree of interaction between industries is difficult to measure. In order to solve this problem,
scholars use the coupling concept from physics to study industrial interaction. In physics, coupling
refers to the phenomenon that two (or more) systems or forms of motion affect each other through
various interactions [19]. When the system or the internal elements of the system cooperate properly
and promote each other, it is a benign coupling; otherwise, it is a bad coupling.

The coupling degree describes the degree to which systems or elements interact with each other.
Industrial coupling is not only the sharing and integration of technology and knowledge among
different industries, but also the comprehensive cooperation and interaction of markets, production
factors, product research and development, and technological innovation. The coupling coordination
degree is used to reflect the stage in the process of the system from disorder to order, and can identify
the degree of coordination of systems. The coordination of different industries is a correlation between
two or more systems. Through a well-coordinated, harmonious and benign cycle relationship between
systems, healthy development can be ensured within the coordinated systems [13,20].

Different industries interact and influence each other in a region to form scale effects through
resource allocation, information sharing, talent flow and policy support among enterprises, which
can greatly improve the development level of multiple industries. The different directions of the
tourism industry and the cultural industry will affect their development momentum, and their coupled
development performance will also show different stages. In order to ensure the healthy, sustainable
and rapid development of cultural tourism, it is necessary to adopt corresponding development
strategies according to the different stages of development. Finally, the distribution of elements
between the cultural and tourism industry systems will become more reasonable and the benefits will
be maximized, and the purpose of realizing coordinated, healthy and sustainable development among
the various systems can be achieved.

In the study of the coupling coordination between two or more industrial systems, the coupling
relationship between industries should be analyzed, an evaluation index system should be established
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according to the coupling coordination mechanism, and different indicators can be obtained through
nondimensionalization to obtain data of comparability. The weight of the system is used to calculate
the relative development index of the industrial system, and finally the coupling degree model is
used for calculation. According to the research on coupling degree and coupling coordination degree,
we can draw the stage of industrial coupling, the dynamic evolution process of the coupling stage,
the strength of mutual promotion of different industries, etc. [7].

2.2. Research on the Coordinated Development of the Cultural Tourism Industry

As competition between tourism destinations increases, culture has become an important source of
capital to create new products and services to attract tourists [21], and culture provides a never-ending
source of novelty [22], cultural tourism is regarded as one of the largest and fastest growing segments of
global tourism. In terms of the combination of the tourism industry and the cultural industry, tourism
festival activities have a ‘Halo Effect’ [23], a ‘showcase effect’ [24] and a ‘feelgood effect’ [25] and they are
considered to be able to obtain publicity effects in a short time. Film and television tourism originating
from literature has become a driving force to attract tourists [26]. Traditional culture and heritage
resources connected culture and tourism [27]. Cultural tourism resources have economic benefits and
spiritual entertainment benefits. The core of tourism is culture, and the purpose of tourism for tourists
is to experience and understand exotic cultures [28–31]; cultural tourism destinations (museums,
concerts, playgrounds, theatres, art galleries, etc.) are favored by tourists [32–35]. The development
of cultural relics and tourism also plays a vital role in the sustainable development of cultural
tourism [27,36]. The research on the relationship between different industries was conducted mainly
from the perspective of industrial integration, industrial coupling, and interactive development.

2.3. The Application of Open Innovation Theory

Chesbrough [16] first proposed the concept of open innovation. Compared with the closed
innovation model, open innovation considers the boundaries of enterprises to be permeable and open
to the outside world [16]. The innovative ideas of a company may come from the R&D department
within the company or from outside the company. Open innovation emphasizes the organic integration
of internal and external technologies in an organization, and creates new products on the basis of
existing technologies. The transition from closed innovation to open innovation will go through three
stages: unfreezing, moving and institutionalizing [37]. The three-stage transformation takes place
in four dimensions: inter-organizational networks, organizational structures, evaluation processes
and knowledge management [15]. Open innovation research started from large high-tech companies,
but now studies have revealed that open innovation strategies are even more suitable for SMEs and
start-ups [38]. The open innovation strategy applies not only to the manufacturing industry, but
also to the service industry [39]. For example, some scholars have found that for small restaurants
in the tourism industry, open innovation is an important reason for their success, because open
innovation allows restaurants to gain a competitive advantage and obtain added value through the
sale of services or ingredients [40]. Open innovation can help public sectors to remove institutional
obstacles, and identify and solve collective action problems [41]. After the advent of the four industrial
revolutions, for industries in the transition period, an open business model is essential to the rapid and
substantial development of the industry [42]. However, the open innovation relationship should be well
maintained to avoid one party from dominating the other party [43]. At the same time, the government
needs to change its role, from regulation in the past to facilitation of innovative activities [39].

Based on the above theory and practice, open innovation is a process of innovation that integrates
internal resources and external resources to achieve a mode of industrial innovation. The open
innovation system is an open system that can make up for the lack of internal resources and improve
the efficiency of innovation by acquiring and using innovation resources from the outside, and obtaining
the latest market information and technology [17]. From the perspective of open innovation, in the
process of culture–tourism industry integration, tourism companies absorb internal and external
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cultural and creative tourism resources to create tourism products with cultural characteristics and
high-tech content; the cultural organizations use the business capital from travel organizations, expand
the cultural industry value chain and the life cycle of cultural products [44]. The two industries realize
industrial integration and the interactive effect and promote regional economic development through
the integration of technology, products, organizations and markets.

3. Materials and Methods

3.1. Sample Description

In this study, Guangxi Zhuang Autonomous Region is selected as the sample to study the coupling
of the tourism and culture industries. It is located in southwestern China, covers an area of 237,600
square kilometers and inhabits 12 ethnic groups including Zhuang, Han, Yao, Miao, Dong, Molao, Maonan,
Hui, Jing, Yi, Shui and Gelao. According to the sixth national census in 2010, the total population of
ethnic minorities in Guangxi reached 19.9576 million, accounting for 37.9% of the total population,
making it the province with the largest minority population in China. The ethnic minorities in Guangxi
have a long history and thus formed their own unique cultural characteristics. There are abundant
cultural resources in Guangxi including folk songs, handicrafts, architecture, folk literature, music,
dance, festivals and traditional medicine with ethnic characteristics. However, with the establishment
of the China-ASEAN Free Trade Area and of the Guangxi Beibu Gulf Economic Zone, the regional
economy has grown rapidly, but the development of Guangxi’s culture and tourism industries has
lagged behind and their bottleneck effect has become very prominent [45]. Their contribution to GDP
is low and it has not become a pillar industry as expected [46], and the development of the cultural
industry lacks directionality and pertinence [47].

3.2. Data Collection Methods

The data in the research was selected from the Statistical Yearbook of China Tourism and Economic
Development and the Statistical Yearbook of Chinese Cultural Relics, and the Guangxi Statistics Bureau
website. This study collected relevant data of the cultural industry and tourism industry of Guangxi
Zhuang Autonomous Region from 2010 to 2018. The selection of indicators is mainly based on the
following three criteria: the first criteria is the measurability and coverage of the indicators on the
industries; the second criteria is the high frequency of occurrence in the cultural industry and tourism
industry literature; the third criteria is the availability and comparability of the indicator. The primary
indicators include economic performance, the number of tourism/cultural organizations and the
industrial scale, as is shown in Table 1.

3.3. Coupling Model

Based on the industry coupling model applied in the relevant literature and the objectives of this
study, we constructed the culture and tourism industry coupling model and conducted the following
deduction methods.

The first step is to standardize the inconsistent indicators of each unit to make the indicators
comparable because each item has their own measurement units. Since all indicators are positive
indicators, the following method can be used:

Ui j =
Xi j −X jmin

X jmax −X jmin
+ 0.01 (i = 1, 2, 3 . . .m; j = 1, 2, 3 . . . n) (1)

In this formula, Ui j represents the degree of contribution of the item Xi j to the industrial system,
0 ≤ Ui j ≤ 1; Xi j represents the initial value of the j-th indicator in the i-th year; X jmax and X jmin refer
to the maximum and minimum values of the j-th indicator in the data group. In order to avoid the
occurrence of 0 result after dimensionless calculation under which circumstance the data cannot be
further calculated, 0.01 is added to all standardized data.
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Second, the entropy method is used to determine the weights of each item in the coupling model.
The weight of the j-th indicator in the i-th year of the whole j indicator group can be calculated by the
following formula:

Li j =
Ui j∑n

j=1 Ui j
(2)

The information entropy value of the j-th indicator is:

E j = −(ln m)−1
n∑

j=i

(
Li j ln Li j

)
(3)

Table 1. Indicators for measuring the development of the tourism and cultural industries.

Subsystem Primary Indicators Secondary Indicators

Tourism Industry

Economic performance

International tourism annual income
The province’s domestic tourism revenue

Travel agencies income
Star-rated hotel business income

Tourism organizations Number of travel agencies
Number of star-rated restaurants

Industrial Scale
Number of overseas visitors
Number of domestic visitors

Employed persons in travel agencies and
star-rated hotels

Cultural industry

Economic performance

Culture-related business units’ income
Revenue of institutions affiliated with

cultural relics department
Cultural construction fee

Art performance groups income

Cultural organizations Number of public libraries
Number of Mass cultural institutions

Industrial Scale
Number of visitors to the museum

Employed persons in art performance groups
Art performance revenue

The utility value of the j-th indicator is:

h j= 1− E j( j = 1, 2, 3 . . . , n) (4)

The weight of the j-th indicator is:

w j=
h j∑n
j h j

( j = 1, 2, 3 . . . , n) (5)

In the above formulas, m is the total number of years measured, and n is the total number of
indicators selected for each of the two industries.

The next step is to calculate the overall index of the cultural industry and tourism industry.
The overall measurement formula of the cultural industry is:

C(y) =
n∑

j=1

w jqi j(i = 1, 2, 3 . . .m; j = 1, 2, 3 . . . n) (6)
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Among them, C(y) represents the overall measured index of the cultural industry, w j represents
the weight of the measured formula of the j-th indicator of the cultural industry, and qi j. represents the
standardized value of the j-th indicator in the i-th year of the cultural industry.

The overall measurement formula of the tourism industry is:

T(x) =
n∑

j=1

w jpi j(i = 1, 2, 3 . . .m; j = 1, 2, 3 . . . n) (7)

Among them, T(x) represents the overall measured index of the tourism industry, w j represents
the weight of the measurement indicator of the j-th indicator of the tourism industry, and pi j represents
the standardized value of the j-th indicator in the i-th year of the tourism industry.

When T(x) > C(y) and
∣∣∣T(x) −C(y)

∣∣∣ >0.02, it indicates that the area is in a state where the
development of the cultural industry lags behind the tourism industry (the cultural industry lagging);
when T(x) < C(y) and

∣∣∣T(x) −C(y)
∣∣∣ > 0.02, the region is in a state where the development of the tourism

industry lags behind the cultural industry (the tourism industry lagging); when
∣∣∣T(x) −C(y)

∣∣∣ ≤ 0.02,
the two major industries in the region are in the state of simultaneous development.

Finally, a coupling model was built to calculate the development of the integration of the two
industries. Since there are only two items (the cultural industry and the tourism industry), the formula
of the coupling degree between them is:

M = 2

√
T(x) ×C(y)

(T(x) + C(y))2 (8)

Among them, M is the coupling value of the two developments of the cultural industry and
tourism industry, 0 ≤M ≤ 1; T(x) is the overall measurement index of the tourism industry; C(y) is the
overall measurement index of the cultural industry.

3.4. Coupling Coordination Model

The above coupling model only measures the closeness of the connection between the cultural
industry and the tourism industry, but it cannot reflect the integration and coordinated development
of the two industries. In some cases, the coupling value between different systems is big, but the
coupling coordination degree is not high. In order to study the stage of culture and tourism industry
integration development, a coupling coordination degree model should be further constructed to
measure the integration of the cultural industry and tourism industry development status. Based on
related literature, the calculation model can be conducted as follows:

S = αT(x) + βC(y) (9)

The S in the above formula represents the comprehensive coordination index for the integration of
the culture and tourism industries, and measures the contribution of the overall development level of
the two industries in the coupled coordination degree model. α and β indicate the importance degree
of the culture and tourism industry in the process of measuring the coupled coordination degree.
According to the previous research, we define α = 0.5, β = 0.5. After S is calculated, we can conduct
the following calculation.

D =
√

M× S (10)

In the above formula, M is the degree of coupling, S is the measurement index of comprehensive
coordination development of the two industries, and D is the degree of coupling coordination.
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3.5. Explanation for the Coupling Level and Coupling Coordination Degree

Based on the classification method of coupling degree related to the theory of industrial life
cycles proposed by scholars, the coupling degree of culture and tourism industries can be divided
into four stages according to the coupling levels [48,49] in Table 2. They are defined as the stages
of low-level, medium-level, high-level, and extremely high-level coupling. According to different
coupling coordination degrees, 5 levels of coupling coordination development types are divided based
on previous studies. The coordination degree of the cultural tourism industry has also continuously
changed from imbalance to high-quality coordination.

Table 2. The hierarchy of the coupling degree.

Coupling Degree Interval Coupling Type

0–0.3 low-level
0.3–0.5 medium-level
0.5–0.8 high-level
0.8–1 extremely high-level

4. Empirical Results

4.1. Description of the Data

After constructing the above-mentioned models, we calculated the coupling level and coordination
degree value based on the related data of Guangxi Zhuang Autonomous Region from 2010 to 2018.
According to Formula (8), the coupling degree of the cultural industry and tourism industry can be
measured, and according to Formula (10), the coupling coordination degree of the culture and tourism
industries can be measured. The empirical analysis results are shown in Table 3. The measured
indexes of the cultural industry and tourism industry demonstrate whether the two industries are well
coordinated. If one industry has the smaller index value, it indicates that its development is lagging
behind and does not grow simultaneously with the other industry. The coupling level and coordination
degree of the culture and tourism industries reflect the level of integration level and development
stages of the two industries. The larger the coupling coordination degree value, the higher the level of
culture and tourism industry integration.

Table 3. The hierarchy of coordination degree.

Coordination Degree Interval Coordination Type

0.0–0.2 serious imbalance
0.2–0.4 moderate imbalance
0.4–0.6 barely balance
0.6–0.8 moderate balance
0.8–1.0 good balance

4.2. The Results of Empirical Analysis

From the empirical result, it can be concluded that the integration and development of Guangxi’s
cultural industry and tourism industry has steadily increased. In 2018, the comprehensive evaluation
value of the cultural industry development reached 0.9340, and the comprehensive evaluation value of
the tourism industry development reached 0.8450 (see Table 4). This shows that after the government
formulated a series of policies to vigorously support the integrated development of the culture and
tourism industries, certain results have been achieved.
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Table 4. Empirical analysis results of the integration of the Guangxi cultural industry and tourism industry.

Year Tourism Industry
Development Index

Cultural Industry
Development Index Coupling Degree Coordination Degree Coordination Type State of Integration Development

2010 0.1300 0.1912 0.9817 0.3971 moderate imbalance the tourism industry lags behind

2011 0.2274 0.2926 0.9921 0.5079 barely balance the tourism industry lags behind

2012 0.3355 0.3643 0.9992 0.5913 barely balance the tourism industry lags behind

2013 0.3421 0.3103 0.9988 0.5708 barely balance the cultural industry lags behind

2014 0.3811 0.3109 0.9948 0.5867 barely balance the cultural industry lags behind

2015 0.5039 0.5009 1.0000 0.7088 moderate balance synchronous development

2016 0.5261 0.6050 0.9976 0.7511 moderate balance the tourism industry lags behind

2017 0.5295 0.8452 0.9733 0.8179 good balance the tourism industry lags behind

2018 0.8450 0.9340 0.9987 0.9425 good balance the tourism industry lags behind
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4.3. Analysis of the Development Index of Culture and Tourism Industry

The result of the development of the culture and the tourism industries shows a general upward
trend. In Figure 1 it can be found that in 2010, 2011, 2012, 2016, 2017 and 2018, Guangxi was
in a state of tourism lagging behind. The reasons might be inadequate deepening of the tourism
industry, inadequate supporting service facilities, single tourism products, lack of cultural thickness,
etc. The lagging development of the tourism industry also affects the integration and development
capabilities of the cultural industry. However, from 2013 to 2014, the development of the cultural
industry lagged behind the tourism industry, suggesting that the development potential of the cultural
industry should be deeply explored, especially in the integration with the tourism industry. From
our investigation, Guangxi has problems such as insufficient protection and exploration of traditional
cultural resources, insufficient investment and insufficient integration with tourism. In the year of 2015,
Guangxi’s culture and tourism industry developed synchronously. It indicated that there is potential
for the two industries to achieve coordination.

Figure 1. The tourism and cultural industry development index.

4.4. Analysis of the Coupling Index of Guangxi Cultural and Tourism Industry

The result of the coupling degree of the cultural and tourism industry in Guangxi indicates that
the integrated development of the cultural and tourism industry is at a very high level. The coupling
degree is used to measure the closeness of the connection between the cultural industry and the
tourism industry, which can reflect the integration and development of the cultural industry and
the tourism industry. As shown in Figure 2, from 2010 to 2018, although the coupling degree value
between the cultural industry and the tourism industry in Guangxi Province fluctuated, it was always
at a very high level. From 2010 to 2015, the coupling degree of the cultural and tourism industry
showed a fluctuating upward trend. From 2016 to 2017, although both industries continued to develop,
the development speed of the cultural industry surpassed that of the tourism industry and thus their
coupling degree declined. However, with the establishment of the Culture and Tourism Department of
Guangxi Zhuang Autonomous Region and the government’s regulation of the tourism industry and
cultural industry, the two once again showed a trend of simultaneous development in 2018.
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Figure 2. The coupling degree of the culture and tourism industries.

4.5. Analysis of the Coupling Coordination Degree

The integration of Guangxi’s cultural and tourism industry is approaching a stable and coordinated
development stage. According to the practice in academia, if the coupling coordination degree is in the
range of 0–0.3, it indicates that the industrial integration and development are in a state of budding
development, which means that the two are not closely connected. If the coupling coordination degree
rises to 0.3–0.5, it indicates that the industrial integration development is just at the primary stage, and
the interaction between the two gradually strengthens; once the coupling coordination degree enters
the range of 0.6–0.8, it indicates that the integration and development of the two major industries
has reached a state of stable coordination. If the coupling and coordination degree reaches above 0.8,
it means that the industrial integration and development has entered a mature stage and achieved
benign coordination. The empirical results in Figure 3 show that the value of the coupling coordination
degree of the cultural and tourism industry is on the rise (see Figure 3). In the 9 years from 2010 to 2018,
the minimum value of the Guangxi culture and tourism industry coupling coordination degree was
0.3971, and the maximum value was 0.9425, indicating that the cultural tourism industry integration
has gradually approached the stage of stable development from the initial stage.

Figure 3. The coordination degree of the cultural and tourism industries.
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5. Conclusions and Suggestions

Through the analysis of the coupled development of the cultural industry and the tourism industry
in Guangxi, it is concluded that: (1) The comprehensive development evaluation index of the cultural
industry and the tourism industry in Guangxi from 2010 to 2018 has shown an upward trend. After an
alternate lead from 2010 to 2015, the comprehensive evaluation index of the cultural industry in 2016,
2017 and 2018 was higher than that of the tourism industry. At the same time, the development speed
of the cultural industry was slightly higher than that of the tourism industry, and its comprehensive
evaluation index has grown more steadily compared to the tourism industry. (2) From 2010 to 2017,
the coupling state of the cultural industry and tourism industry in Guangxi was at a high level. It means
that after years of development, the mutual influence and dependence between the two industries is
strong, and the development level of the two industries tends to be consistent. At the same time, with
the establishment of the Culture and Tourism Department of Guangxi Zhuang Autonomous Region on
15 November 2018, the administrative barriers between different departments have been eliminated.
It is predicted that the degree of coupling between the cultural industry and the tourism industry
in Guangxi will remain at a high level in the future. (3) The coupling degree between the cultural
industry and the tourism industry in Guangxi is very high, indicating that the development of the
two industrial subsystems is at the same level, and the coordination degree between the two has been
increasing year by year during 2010–2018. There was a gradual transition from the middle level in
2010 to the extremely high level in 2018, and it shows that the subsystems were in a period of healthy
development during those 9 years.

From the above analysis, it can be seen that the cultural industry and tourism industry in Guangxi
Zhuang Autonomous Region have achieved a high degree of coupling development, indicating that
the two industries have good permeability. From the perspective of open innovation, the tourism
industry and the unique culture of ethnic minority regions penetrate each other and promote each other,
and cultural factors can be penetrated in tourism activities such as restaurants, hotels, transportation,
sightseeing, shopping, and entertainment. The penetration of the cultural industry expands and
deepens the innovation of the tourism industry, and promotes the transformation of the traditional
tourism industry into a knowledge-intensive industry and high-tech service industry; the tourism
industry provides support and guidance for the development of the cultural industry, extending the
cultural industry’s value chain and the life cycle of cultural products. The two industries achieved
integration through the integration of technology, products, organizations and markets and as a
result, cultural tourism products with connotations of cultural heritage and high technological value
were developed.

From the perspective of open innovation, in order to promote the integrated development of
cultural tourism in ethnic minority areas in other parts of China and the world, the following suggestions
are made. (1) The cultural tourism industry has the characteristics of diversity, complexity, relevance
and sociality [50], which requires the needs of the government, social economic organizations, and
enterprises to cooperate with each other to promote the development of the cultural tourism industry.
For example, due to their relatively low economic level, ethnic minorities have long faced the problem
of brain drain and lack of reserve talents [51]. Government organizations and volunteer organizations
should jointly cultivate local talents and promote the coordinated development of the two industries.
The government can also provide assistance and favorable policies to cultural and creative tourism
enterprises in terms of financing and taxation, encourage cultural and creative innovation products
to apply for patents, and formulate relevant laws and regulations to protect the rights and interests
of tourism enterprises and cultural enterprises to protect innovative development. Enterprises can
actively cooperate with universities and scientific research institutions to train talents and develop
new products. (2) For enterprises, they should not solely rely on the acquisition of resources from the
outside. They should also use big data and other technologies to fully understand tourism market
needs and maximize their own internal innovative potential and recreate new cultural and creative
tourism products. (3) The integration of the cultural tourism industry should form the coordination
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effect of industrial agglomeration, and adopt innovative viewpoints to promote the industrial chain
development of the cultural tourism industry [52]. The government can make plans to develop cultural
and creative industrial parks, and develop the high-value industrial chains in the industrial parks
and cultural and creative industry clusters to develop creative cultural tourism products. Creative
exhibitions and festivals can be held to embed culture into the tourism market and reshape the brand
image of minorities. (4) While developing the cultural and tourism industries, it is necessary to protect
the natural environment and historical sites to achieve sustainable development. Tourists and local
residents’ awareness of environmental protection should be raised. Although the local government has
done a relatively good job on this point, it still needs to increase its guidance to drive the enthusiasm of
organizations and individuals in the whole region for environmental protection and action. Problems
such as unemployment, conflicts and tensions exist in ethnic minority areas, especially in developing
countries where government intervention has the greatest impact on the development of tourism [53].
National and local government, social organizations, enterprises and local residents should work
together to promote the development of the cultural and tourism industries.

Author Contributions: Conceptualization, Z.Z. and D.-J.K.; methodology, Z.Z.; software, Q.Y.; validation, Z.Z.,
D.-J.K. and Q.Y.; formal analysis, Q.Y.; investigation, Q.Y.; resources, Z.Z.; data curation, Q.Y.; writing—original
draft preparation, Z.Z.; writing—review and editing, Z.Z.; Q.Y.; visualization, Q.Y.; supervision, D.-J.K. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Ping, X.; Yangyang, Z. Investigation and research on national identity in five autonomous regions. Ethn.
Stud. 2013, 4, 26–36, 123–124.

2. Lijun, Z. The role of national social work in social management in Guangxi minority areas. Inheritance 2013,
7, 128–129.

3. Chenghua, Z. Rural Tourism and Its Promotion of the Optimization of Rural Industrial Structure; Wuhan University
of Technology: Wuhan, China, 2009.

4. Lizhen, W. The protection and education of the intangible cultural heritage of ethnic minorities. Educ. Natl.
2005, 6, 62–67.

5. Junying, Z. Progress and review of national and international research on national culture and tourism
development. Coast. Enterp. Sci. Technol. 2015, 1, 40–44.

6. Rosenberg, N. Technological change in the machine tool industry, 1840–1910. J. Econ. Hist. 1963, 23, 414–443.
[CrossRef]

7. Fangmin, Y.; Shoupi, H. An empirical study on the integration and development of Guangdong cultural
tourism industry. J. Guangdong Adm. Inst. 2020, 32, 88–98.

8. Haifeng, X. Coupling and coordination development of new urbanization, circulation industry and tourism
industry—An empirical study based on synergy theory. Bus. Res. 2019, 2, 45–51.

9. Banker, R.D.; Chang, H.H.; Majumdar, S.K. Economies of scope in the US telecommunications industry. Inf.
Econ. Policy 1998, 10, 253–272. [CrossRef]

10. Lai, Z.; Ge, D.; Xia, H.; Yue, Y.; Wang, Z. Coupling coordination between environment, economy and tourism:
A case study of China. PLoS ONE 2020, 15, e0228426. [CrossRef]

11. Deming, L.; Cheng, J. Analysis of the interactive sustainable development model and countermeasures of
rural tourism and rural economy. Hum. Geogr. 2005, 3, 84–87.

12. Yanchao, S.; Zhiping, Z. Study on the coupling and coordination degree of tourism industry and regional
economy—Taking Hunan province as an example. J. Tour. 2009, 24, 23–29.

13. Dinghui, L.; Yongchun, Y. Study on the coordination degree of regional economy-tourism-ecological
environment coupling—Taking Anhui province as an example. Resour. Environ. Yangtze River Basin 2011, 20,
892–896.

http://dx.doi.org/10.1017/S0022050700109155
http://dx.doi.org/10.1016/S0167-6245(97)00033-4
http://dx.doi.org/10.1371/journal.pone.0228426


J. Open Innov. Technol. Mark. Complex. 2020, 6, 65 14 of 15

14. Cheng, Z.; Xuegang, F.; Rui, T. Analysis and prediction of the coordinated development of regional
economy-ecological environment-tourism industry coupling—Taking provinces and cities along the Yangtze
River Economic Belt as examples. Econ. Geogr. 2016, 36, 186–193.

15. Chiaroni, D.; Chiesa, V.; Frattini, F. Unravelling the process from closed to open innovation: Evidence from
mature, asset-intensive industries. R&D Manag. 2010, 40, 222–245.

16. Chesbrough, H.W. Open Innovation: The New Imperative for Creating and Profiting from Technology; Harvard
Business Press: Brighton, MA, USA, 2003.

17. Xiaohua, Q.; Yongping, G. Research on the integration mechanism and development path of “culture-tourism”
in the three provinces of Guangxi, Yunnan and Guizhou. Reform Strategy 2014, 30, 73–76.

18. Bengtsson, M.; Kock, S. Cooperation and competition in relationships between competitors in business
networks. J. Bus. Ind. Mark. 1999, 14, 178–193. [CrossRef]

19. Vefie, L. The Penguin Directionary of Physics; Foreign Language Press: Beijing, China, 1996; pp. 92–93.
20. Xinping, L.; Mei, M. Analysis of the coupling relationship between sustainable land use and the coordinated

development of ecological environment—Taking the Tarim River Basin as an example. Arid Land Geogr. 2011,
34, 173–178.

21. Richards, G. Gastronomy: An essential ingredient in tourism production and consumption. In Tourism and
Gastronomy; Routledge: London, UK, 2003; pp. 17–34.

22. Richards, G. European Cultural Tourism: Patterns and Prospects. Planning European Cultural Tourism; Boekman
Foundation: Amsterdam, The Netherlands, 1999; pp. 16–32.

23. Hall, C.M. The definition and analysis of hallmark tourist events. GeoJournal 1989, 19, 263–268. [CrossRef]
24. Fredline, E.; Faulkner, B. Resident reactions to a major tourist event: The Gold Coast Indy car race. Festiv.

Manag. Event Tour. 1998, 5, 185–205. [CrossRef]
25. Bowdin, G.; O’Toole, W.; Allen, J.; Harris, R.; McDonnell, I. Events Management; Routledge: London, UK,

2006.
26. Kim, S.S.; Agrusa, J.; Lee, H.; Chon, K. Effects of Korean television dramas on the flow of Japanese tourists.

Tour. Manag. 2007, 28, 1340–1353. [CrossRef]
27. McKercher, B.; Cros, H.D. Cultural Tourism: The Partnership between Tourism and Cultural Heritage Management;

Routledge: London, UK, 2002.
28. Hughes, H.L. Culture as a tourist resource—A theoretical consideration. Tour. Manag. 1987, 8, 205–216.

[CrossRef]
29. Prentice, R. Experiential cultural tourism: Museums & the marketing of the new romanticism of evoked

authenticity. Mus. Manag. Curatorship 2001, 19, 5–26.
30. de Freitas Coelho, M.; de Sevilha Gosling, M.; de Almeida, A.S.A. Tourism experiences: Core processes of

memorable trips. J. Hosp. Tour. Manag. 2018, 37, 11–22. [CrossRef]
31. McKercher, B.; Cros, H.D. Testing a cultural tourism typology. Int. J. Tour. Res. 2003, 5, 45–58. [CrossRef]
32. Hughes, H.L. Culture and tourism: A framework for further analysis. Manag. Leis. 2002, 7, 164–175.

[CrossRef]
33. Nasaw, D. Going Out: The Rise and Fall of Public Amusements; Harvard University Press: Brighton, MA, USA,

1999.
34. Schwartz, R. Pleasure Island: Tourism and Temptation in Cuba; University of Nebraska Press: Lincoln, NE, USA,

1999.
35. Siu, N.Y.M.; Zhang, T.J.F.; Dong, P.; Kwan, H.Y. New service bonds and customer value in customer

relationship management: The case of museum visitors. Tour. Manag. 2013, 36, 293–303. [CrossRef]
36. Nasser, N. Planning for urban heritage places: Reconciling conservation, tourism, and sustainable

development. J. Plan. Lit. 2003, 17, 467–479. [CrossRef]
37. Chiaroni, D.; Chiesa, V.; Frattini, F. The open innovation journey: How firms dynamically implement the

emerging innovation management paradigm. Technovation 2011, 31, 34–43. [CrossRef]
38. Yun, J.J.; Won, D.; Park, K. Entrepreneurial cyclical dynamics of open innovation. J. Evol. Econ. 2018, 28,

1151–1174. [CrossRef]
39. Yun, J.J.; Liu, Z. Micro-and macro-dynamics of open innovation with a quadruple-helix model. Sustainability

2019, 11, 3301. [CrossRef]
40. Yun, J.J.; Park, K.; Gaudio, G.D.; Corte, V.D. Open innovation ecosystems of restaurants: Geographical

economics of successful restaurants from three cities. Eur. Plan. Stud. 2020. [CrossRef]

http://dx.doi.org/10.1108/08858629910272184
http://dx.doi.org/10.1007/BF00454570
http://dx.doi.org/10.3727/106527098791784475
http://dx.doi.org/10.1016/j.tourman.2007.01.005
http://dx.doi.org/10.1016/0261-5177(87)90052-5
http://dx.doi.org/10.1016/j.jhtm.2018.08.004
http://dx.doi.org/10.1002/jtr.417
http://dx.doi.org/10.1080/1360671022000013701
http://dx.doi.org/10.1016/j.tourman.2012.12.001
http://dx.doi.org/10.1177/0885412203017004001
http://dx.doi.org/10.1016/j.technovation.2009.08.007
http://dx.doi.org/10.1007/s00191-018-0596-y
http://dx.doi.org/10.3390/su11123301
http://dx.doi.org/10.1080/09654313.2020.1721438


J. Open Innov. Technol. Mark. Complex. 2020, 6, 65 15 of 15

41. Yun, J.J.; Zhao, X.; Jung, K.; Yigitcanlar, T. The culture for open innovation dynamics. Sustainability 2020, 12,
5076. [CrossRef]

42. Yun, J.J.; Won, D.; Park, K.; Jeong, E.; Zhao, X. The role of a business model in market growth: The difference
between the converted industry and the emerging industry. Technol. Forecast. Soc. Chang. 2019, 146, 534–562.
[CrossRef]

43. Gambardella, A.; Panico, C. On the management of open innovation. Res. Policy 2014, 43, 903–913. [CrossRef]
44. Ming, Z.; Yuehua, J. Research on the realization mechanism and path of the integrated development of

tourism industry and cultural industry—Taking Chengde City as an example. Econ. Res. Guide 2014, 30,
223–227.

45. Xuefang, W. Research on the development of Guangxi ethnic minority cultural tourism resources in the
Beibu Gulf Economic Circle. J. Guilin Coll. Tour. 2006, 5, 562–566.

46. Ying, H. The characteristics and effects of the development of Guangxi’s cultural industry. New West 2019,
19, 71–76.

47. Aihua, C. An analysis of the development strategy of Guangxi county cultural industry from the perspective
of China-ASEAN cooperation and exchange. Bord. Econ. Cult. 2018, 9, 24–27.

48. Yaobin, L.; Rendong, L.; Xuefeng, S. The correlation analysis of the coupling between regional urbanization
and ecological environment in China. Acta Geogr. Sin. 2005, 2, 237–247.

49. Nan, G.; Yaofeng, M.; Tianshun, L.; Kai, B. Research on the coordinated development of tourism industry
and urbanization based on coupling model—Taking Xi’an as an Example. J. Tour. 2013, 28, 62–68.

50. Stevenson, N.; Airey, D.; Miller, G. Tourism policy making: The policymakers’ perspectives. Ann. Tour. Res.
2008, 35, 732–750. [CrossRef]

51. Kang, J.; Cai, W.; Lu, H. On the development of grass-root talents in ethnic minority regions of Sichuan in the
urban-rural overall planning. J. Sichuan Vocat. Tech. Coll. 2010, 2, 15.

52. Hua, X. Research on the value-chain merge and the development path of the cultural and creative industry.
Econ. Manag. J. 2009, 2, 37–41.

53. Yang, L.; Wall, G.; Smith, S.L. Ethnic tourism development: Chinese Government perspectives. Ann. Tour.
Res. 2008, 35, 751–771. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/su12125076
http://dx.doi.org/10.1016/j.techfore.2019.04.024
http://dx.doi.org/10.1016/j.respol.2013.12.002
http://dx.doi.org/10.1016/j.annals.2008.05.002
http://dx.doi.org/10.1016/j.annals.2008.06.005
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Literature Review 
	Application of Coupling Coordination between Industries 
	Research on the Coordinated Development of the Cultural Tourism Industry 
	The Application of Open Innovation Theory 

	Materials and Methods 
	Sample Description 
	Data Collection Methods 
	Coupling Model 
	Coupling Coordination Model 
	Explanation for the Coupling Level and Coupling Coordination Degree 

	Empirical Results 
	Description of the Data 
	The Results of Empirical Analysis 
	Analysis of the Development Index of Culture and Tourism Industry 
	Analysis of the Coupling Index of Guangxi Cultural and Tourism Industry 
	Analysis of the Coupling Coordination Degree 

	Conclusions and Suggestions 
	References

