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Abstract: The case study for this analysis is Henan province in China, where sustainability is
a central issue for tourism development due to the area’s enormous and unexploited potential
for cultural tourism. We construct a cultural tourism industry competitiveness evaluation index
from cultural resource competitiveness, economic development support competitiveness, ecological
environment competitiveness and basic guarantee competitiveness, and also construct a tourism flow
evaluation index from tourist flow, consumption flow and effect flow. For this study, we then adopt
an Entropy-TOPSIS and Coupling Coordination model to analyze the characteristics of coupling
and coordinated development of them from 2009 to 2019. The empirical results show that (1) the
comprehensive development index of cultural tourism industry competitiveness and tourism flow
exhibits a fluctuating rise trend and maintains good development momentum; and (2) the coupling
coordination degree between the cultural tourism industry competitiveness and tourism flow in
Henan Province as a whole is gradually improving and the coupling coordination level developed
from extreme disorder to grudging coordination, but it is unpromising in some parts of cities.
Some recommendations are provided to promote the coupling and coordinated development of
cultural tourism industry competitiveness and tourism flow for cities.

Keywords: cultural tourism industry competitiveness; tourism flow; Entropy-TOPSIS; coupling
coordination model

1. Introduction

As a worldwide export category and a key sector of the world economy, tourism
plays an increasingly critical role in creating job opportunities, generating huge revenues
and promoting economic prosperity. It has been acknowledged that tourism contributes
immensely to economic growth and development [1]. According to the World Travel and
Tourism Council (WTTC) report in 2019, tourism contributed 10.4% of the world’s gross
domestic product (GDP), produced 319 million jobs (10% of total employment), and a
share of approximately 6.5% of total global exports [2]. In addition, the international
tourism revenue and the number of international tourists rose rapidly during the period
between 2005 and 2018. Specifically, the former increased from USD 811 billion to USD
1.65 trillion, and the latter increased from 823 billion to 1400 billion people (UNWTO,
2019). With the development of tourism and the growth of disposable income, individuals
have greater expenditures on travel itineraries, and they have higher expectations and
requirements for tourist destinations [3,4]. This phenomenon has intensified the fierce
competition within the tourism industry, because only the most competitive destinations
are likely to grow [4,5]. As a result, tourist destinations are increasingly trying to find
new ways to gain a competitive advantage to attract more tourists [6-9]. Previous studies
have identified different factors that are beneficial to building the competitive advantage
of a destination, including problem recognition skills [10], branding [11], advertising [12],
green initiatives [13] and service customization [14].
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Coupling, a concept in physics, is used to describe the phenomenon when two or more
systems produce a joint relationship through various interactions [15]. Coupling degree is
an index used to evaluate the degree of mutual influence and interaction between systems.
If the components of systems are interdependent, coordinated and promoted, there is a
coordinated development relationship between the systems, that is, their coupling degree is
high. The value of coupling directly reflects the association degree between the two systems,
and the larger the value, the stronger the association between them. As the growing
importance of the tourism industry has continued to grow, the issue of the coupling and
coordination relationship between tourism and other industries has received more attention
from researchers. For example, Yu and Liu [16] built a comprehensive evaluation index of
tourism demand and supply, and used the coupling coordination model to measure their
coupling coordination development level; Wang and Liu [17] examined the relationship
between tourism competitiveness and economic growth of 56 developing countries from
2008 to 2017; and Wu, Jiao, and Ye [18] and Guo, Mu, and Ming et al. [19] analyzed the
spatio-temporal characteristics of coordinated development between tourism economy
and transportation. In summary, previous studies mainly focused on discovering the
relationship between tourism and regional economies, tourism and environment, tourism
and economic structure adjustment, etc.

Culture and tourism have always been inextricably linked; cultural attractions and
historical events provide important motivations for tourism, and tourism itself produces
culture [20]. Recognized by many counties and regions as the most promising green and
low-carbon sunrise industry, the cultural tourism industry has unique advantages that
can help optimize the economic structure, transform the development mode, and improve
development quality. It integrates industries of culture and tourism and has become
one of the mainstream elements of tourism development [21]. Cultural tourism industry
competitiveness is a tool to measure the competitiveness of a destination’s cultural tourism
industry, it reflects a destination’s ability to highlight its own attractiveness to tourists and
to provide tourists with goods and services better than other destinations, it also reflects the
supply capacity of the tourism industry to a certain extent [22]. Tourism flow is the tourist
flow, information flow and material flow between different destinations, it is an important
manifestation of tourism demand [16,22]. From the perspective of supply and demand
in the tourism industry, cultural tourism industry competitiveness and tourism flow are
powerful representations of the interaction between supply and demand in the process of
tourism destination development. Research on cultural tourism industry competitiveness
mainly focuses on its concept, evaluation index and promotion strategy, and research on
tourism flow mainly focuses on its concept, space-time characteristics, network structure,
influencing factors and development prediction [22-24].

The good coupling and coordinated development relationship between cultural
tourism industry competitiveness and tourism flow can not only promote the positive in-
teraction between cultural industry and tourism industry, but also promote the sustainable
development of regional tourism industry and enhance the competitiveness of tourism
destination. However, at present, only a handful of studies to explore the correlation
between cultural tourism industry competitiveness and tourism flow [25,26], and few
scholars consider their coupling and coordinated development characteristics. To fill this
gap, this study looks at the Henan Province in China, and attempts to assess its coupling
and coordinated development level through an empirical analysis. The conclusion of this
study has important research value and significance. On one hand, it can guide similar
cities to effectively use their rich tourism resources and improve the coordinated develop-
ment level of their cultural tourism industry competitiveness and tourism flow. On the
other hand, this study also helps to address the lack of existing research and provides
new evidence for the relationship between cultural tourism industry competitiveness and
tourism flow from a broader perspective.

The remainder of this paper is organized as follows: Section 2 introduces the literature
related to the cultural tourism industry competitiveness, tourism flow and the application
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of Coupling Coordination between tourism industries. Section 3 briefly presents sample
description, the evaluation index of cultural tourism industry competitiveness and the
evaluation index of tourism flow, and the related methods. Section 4 discusses the empirical
findings. Section 5 concludes this study and outlines its future prospects.

2. Literature Review
2.1. The Literature Related to the Cultural Tourism Industry Competitiveness

Cultural tourism is a new form of tourism; it includes visiting historical sites, appreci-
ating the art of different nations, experiencing traditional culture, looking at famous relics
and taking part in various cultural activities [24]. The connection between culture and
tourism has been clearly identified as cultural tourism in recent decades [20]. However,
there are significant differences in the interpretations of the cultural motivation of tourists,
which are reflected in the variety of definitions of cultural tourism [21]. According to
the Cultural Tourism Charter (International Council on Monuments and Sites, ICOMOS,
1976), one purpose of cultural tourism is to discover and better understand historical and
artistic monuments and sites. This initial definition shows the proximity of cultural and
commemorative tourism, although cultural tourism usually involves other activities and
experiences besides visiting historical and artistic sites. Later, many scholars put forward a
variety of definitions of cultural tourism. Richards [27] asserts that cultural tourism has
a conceptual definition and a technical definition; the conceptual definition refers to “the
flow of people from their normal residence to cultural attractions, with the aim to collect
new information and experience to meet their cultural needs”, and the technical definition
refers to “all movements of people to specific cultural attractions, such as heritage sites,
cultural expressions, arts and drama outside of their normal residence”.

Cultural tourism is the integration and development of cultural resources and tourism,
it involves many fields such as culture, economy and politics [20]. Researchers have more
or less reached a consensus that cultural tourism is a type of tourism activity where people’s
basic motivation is to learn, discover, experience and consume tangible and intangible
cultural attractions/products of tourist destinations [28,29]. Competitiveness is the ability
of an entity to design, produce and provide market products that that are more attractive
than their competitors” products. It is an effort to obtain sustained profitability, usually,
beyond the industry average [30,31]. Cultural tourism industry competitiveness is a tool
to measure the competitiveness of a destination’s cultural tourism industry; it reflects the
ability of a tourist destination to highlight its appeal to tourists and to provide them with
better goods and services than other destinations [12].

2.2. The Literature Related to Tourism Flow

Tourism flow is the projection of tourists in a destination space and the external man-
ifestation of tourist needs. It has a narrow sense and a broad sense. The narrow sense
refers to tourist flow, and the broad sense includes information flow, capital flow, trade
flow, etc. [32]. As an important aspect of tourism geography research, the study of tourism
flow helps to reveal the spatial movement of tourists and their social, economic and envi-
ronmental effects. Existing studies on tourism flow mainly focus on the concept, theoretical
framework [33], spatial characteristics [34] and influencing factors [35]. More in-depth
research has gradually revealed the influence of tourism resources, transportation develop-
ment, level of regional economic development and level of tourism service reception on the
structural characteristics of the tourism flow network [36]. At the same time, scholars have
begun to focus more attention on the interaction between tourism destinations and tourism
flow and have proposed countermeasures for regional tourism development. For example,
taking 17 cities of Anhui Province as an example, Zhang, Pan and Yang [25] studied the re-
lationship between tourism resource competitiveness and tourism income. Li and Tian [26],
using the Pearl River Delta as an example, analyzed the link between tourism resource com-
petitiveness and tourism development level. Furthermore, in recent years, there has been a
strong increase in competition between cultural tourism destinations attempting to attract
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tourists by offering a complete travel experience [1]. Many scholars have emphasized the
vitality of destination competitiveness in attracting tourists [5,14,37,38]. Countries that
aim to become popular destinations for international tourists are usually required to make
greater efforts in establishing their competitive advantages [30].

2.3. Application of Coupling Coordination between Tourism Industries

There are relationships of competition and cooperation between different industries,
which are interrelated and complementary to each other [39]. To address this problem,
scholars have introduced the concept of coupling into studies on industrial interaction
relationships. One of the core aims is to use the coupling model to evaluate coupling
and coordination relationships and propose countermeasures based on the evaluation
results. Industrial coupling not only involves the sharing and integration of technology
and knowledge between different industries, but also comprehensive cooperation and
interaction between the market, production elements, product research and development
and technological innovation [15]. It is a more efficient and comprehensive development
model with advantages such as low development cost, flexible mechanisms and reasonable
industrial structure [40]. The coupling coordination degree is used to evaluate the state
of a process between systems, from disorder to order. Coordination between different
industries occurs between two or more systems, and a good coordination and produc-
tive cycle between systems can ensure harmonious and healthy development between
industries [41,42].

With the intensification of competition between tourism destinations, cultural tourism
has become an important tool for creating new products and services to attract tourists [43,44].
It is regarded as one of the largest and fastest growing parts of the global tourism indus-
try. Scholars are increasingly introducing cultural tourism resources into the study of
tourism competitiveness, and have conducted extensive research on its evaluation index,
influencing factors and promotion strategies [21,45]. As an effective representation of
regional tourism development, tourism flow supports the development of cultural tourism
resources and the promotion of tourism destination competitiveness, which has also been
a topic of great interest from scholars [34,46,47]. Recently, the coupling coordination rela-
tionship between cultural tourism industry competitiveness and tourism flow has received
more attention from researchers. Using Yunnan, China, as a case study, Zhao and Bai [22]
investigated the spatio-temporal characteristics and influencing factors of the coupling
coordination development of brand tourism resource competitiveness and tourism flow
and revealed that there is a significant positive correlation, and a strong coupling coordi-
nation relationship, between brand tourism resource competitiveness and tourism flow.
Pei, Ma, and Li et al. [48] analyzed the current situation of tourism flow and tourism
resource development and the relationship and influencing factors between them. Guo,
Mu, and Ming et al. [19] explored the spatial coupling relationship between rapid traffic
superiority degree and tourist flow intensity in tourist destinations.

A good coupling relationship between the cultural tourism industry and tourism flow
can promote interaction between the cultural and tourism industries, thereby improving
the sustainable development of regional industries and enhancing the competitiveness of
the tourism destination. From the perspective of tourism supply and demand, cultural
tourism industry competitiveness and tourism flow are representations of supply-side and
demand-side tourism, respectively. They interact with each other and have a coupling rela-
tionship [22]. Although the existing studies have made significant contributions by linking
cultural tourism industry competitiveness and tourism flow, their common limitation is
that they each focus on a single sub-indicator of cultural tourism industry competitiveness
to analyze the relationship with tourism flow. This may lead to some bias in their under-
standing of the coupling coordination development relationship between cultural tourism
industry competitiveness and tourism flow and potentially result in unreliable policy
inferences. This study evaluates the coupling coordination development relationship using
a multi-dimensional evaluation index system, ensuring that the distribution of elements
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between the cultural tourism industry and the sustainable development of the cultural
tourism industry is more scientific.

3. Materials and Methods
3.1. Sample Description

Henan, China was selected as a case study for three reasons. First, it is rich in historical
and cultural resources, including Neolithic culture, Wushu culture and culture related to
its ancient capital. Cultural tourism has become an important pillar of regional economic
development, and the contribution of the tourism industry to economic development in-
creased from 10.35% to 17.96% from 2009 to 2019, showing an obvious growth trend. Second,
with the development of cultural tourism, problems such as the insufficient utilization of
tourism resources and the homogenization of tourism products have become increasingly
prominent, and the enormous and unexploited potential of cultural tourism in this area
has made sustainability a central issue for tourism development. Third, there is a lack of
studies concerning the coupling coordination relationship between cultural tourism industry
competitiveness and tourism flow. The shift toward a more coordinated development model
may have a significant impact on the sustainable development of the local tourism industry.

3.2. Data Collection Methods

Cultural tourism industry competitiveness is an open and complex system, and tourism
flow can also be understood from a variety of perspectives. To evaluate both more ac-
curately, this study adheres to the principles of scientificity, integrity and operability,
and constructs an evaluation index system of cultural tourism industry competitiveness
and tourism flow based on existing research [1,22,23,49,50]. The specific evaluation indexes
are shown in Table 1.

Table 1. Evaluation indexes of cultural tourism industry competitiveness and tourism flow.

Target Layer

Rule Layer Index Layer

Number of Public Libraries (0.0243)
Number of Museums (0.0253)
Number of cultural centers (0.0376)

Cultural tourism resource Number of performing arts groups (0.0735)
Competitiveness (0.258)

Number of national intangible cultural heritage (0.0260)

Number of national key cultural relics protection units (0.0451)

Number of A grade tourist attractions (0.0269)

Number of tourist attractions above 4A grade (0.0323)

Cultural tourism
industry
competitiveness

GDP (0.0248)

Per capita disposable income (0.0247)

Economic development support GDP per capita (0.0241)

competitiveness (0.246) Investment in fixed assets (0.0352)

Total retail sales of consumer goods (0.0278)

Total retail sales of accommodation and catering (0.0279)

Sewage treatment rate (0.0198)

Per capita park green area (0.0476)

Green coverage rate of developed zone (0.0305)

Ecological environment
competitiveness (0.252) Harmless treatment rate of domestic waste (0.0148)

Developed area (0.0241)
Park green area(0.0288)
Number of Parks (0.0426)
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Table 1. Cont.

Target Layer

Rule Layer Index Layer

Total telecom services of one year (0.0627)

Mobile phone users (0.0229)

Number of valid invention patents (0.0516)

Number of published scientific papers (0.0141)

Basic guarantee competitiveness Number of published scientific books(0.0321)

(0.244) Permanent resident population (0.0383)

Passenger volume (0.0401)

Passenger turnover (0.0465)

Number of star hotels (0.0155)

Number of travel agencies (0.0123)

Number of domestic and foreign tourists (0.121)

Tourist flow (0.321) Number of inbound tourists (0.0725)

Number of foreign tourists (0.1226)

Tourism flow

Foreign exchange income from tourism (0.1061)

Consumption flow (0.379) Total tourism revenue (0.1185)

Per capita cost of tourism (0.1069)

Employees of culture-related industries (0.230)
Effect flow (0.300)

Proportion of tourism revenue in GDP (0.1224)

The index layer data of economic development support competitiveness, ecological
environment competitiveness, ecological environment competitiveness, basic guarantee
competitiveness and tourism flow used in this study was mainly obtained from the Henan
Provincial Statistical Yearbook (2010-2020). The index layer data of cultural tourism
resource competitiveness was obtained from the Statistical Bulletin of National Economic
and Social Development of Henan Province (2009-2019). In particular, the data of some
indicators are missing in certain years, and these missing data were supplemented by
interpolation and trend extrapolation using data from previous years.

3.3. Determination of Index Weight

The entropy weight method is a mathematical method used to judge the variation of an
index. The greater the variation of the index, the greater its influence on the comprehensive
evaluation. The calculation method of information entropy is as follows:

Gij

Zij: mn l=l,...1’l;]=l,...m
o Liozijlnz .
¢ = T —(lnn) ej >0
1—e;
W = j
S VN (E)

where §;; represents the jth index of the ith sample, ¢; represents the entropy of the jth index
and W; represents the weight obtained by the entropy weight method of the jth index.

This study first adopts the entropy weight method to standardize the original data
matrices of cultural tourism industry competitiveness and tourism flow and obtains the
weight of each index in each layer. Then, the TOPSIS model is used to analyze the decision
normalization matrix and calculate the comprehensive evaluation index of the cultural
tourism industry competitiveness and tourism flow of cities in Henan Province [26]. Finally,
we analyze their coupling coordination degree according to the results.
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3.4. Calculating Coupling Coordination Degree

The coupling coordination model is developed based on the coupling model. It can
effectively analyze the coordination relationship between systems and provides suggestions
for promoting their coordinated development [15]. By analyzing the coupling coordination
degree, this study explores whether the cultural tourism industry competitiveness is fully
stimulated to attract tourism flow and whether tourism flow can promote cultural tourism
development. The specific form of this model is as follows:

D = +vCxT
C — Virxsiy A/ M(x)xM(y)

uptiuy T M(x)+M(y)
T = auy + fuy = aM(x) + BM(y)

where C is the coupling degree; D is the coupling coordination degree, both of which are
between 0 and 1; T is the comprehensive evaluation index; and u; = M(x) and uy = M(y)
represent the evaluation index of cultural tourism industry competitiveness and tourism
flow, respectively. Drawing on existing research [48], it is believed that cultural tourism
industry competitiveness is as important as tourism flow, so « and f are both 0.5.

To accurately reflect the coupling coordination relationship between cultural tourism
industry competitiveness and tourism flow in different cities, this study adopts a ten-method
approach to determine their coupling coordination degree (as shown in Table 2) [51].

Table 2. Evaluating criteria of coupling coordination grade.

Number Interval Grade
1 0~0.09 Extreme disorder
2 0.1~0.19 Severe disorder
3 0.2~0.29 Moderate disorder
4 0.3~0.39 Mild disorder
5 0.4~0.49 On the verge of disorder
6 0.5~0.59 Grudging coordination
7 0.6~0.69 Primary coordination
8 0.7~0.79 Intermediate coordination
9 0.8~0.89 Good coordination
10 0.9~1.00 Quality coordination

4. Empirical Results
4.1. Overall Coupling and Coordination Characteristics

Using the Entropy-TOPSIS Model, this study first obtains the cultural tourism industry
competitiveness comprehensive index M(x) and the tourism flow comprehensive index
M(y) and then, with the help of R, we perform correlation analysis and regression analysis
on M(x) and M(y). The analysis results show that the correlation coefficient between M(x)
and M(y) is 0.602, the p value is 0.000, and the regression coefficient is positive and statisti-
cally significant at 5%. Specifically, when the cultural tourism industry competitiveness
index increases by 1 percentage point, the tourism flow increases by 0.923 percentage points.
These results indicate that there is a strong correlation between cultural tourism industry
competitiveness and tourism flow, and that there may be strong coupling coordination.
Using the coupling coordination model, we calculated the coupling coordination degree of
cultural tourism industry competitiveness and tourism flow of Henan province from 2009
to 2019, and the coordination degree was then graded according to Table 2 (as shown in
Figure 1). As seen in Figure 1, the enhancement of cultural tourism industry competitive-
ness and tourism flow, increased the coupling coordination degree of the whole province
from 0.158 to 0.571 from 2009 to 2019, and the coupling coordination level developed from
extreme disorder to grudging coordination, showing an obvious upward trend.
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Figure 1. Coupling coordination degree and its’ grade of cultural tourism industry competitiveness

and tourism flow in Henan from 2009 to 2019.

To intuitively discover the coupling and coordination relationship between the hier-
archical index of cultural tourism industry competitiveness and tourism flow, this study
further calculates the comprehensive evaluation indexes of tourism flow, the cultural re-
source competitiveness, the economic development support competitiveness, the ecological
environment competitiveness and the basic guarantee competitiveness, and presents the
trend of their coupling and coordination degree (as shown in Figure 2).

0.7

0.6

0.5

0.4

0.3

0.2

0.1

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

=== hasic guarantee competitiveness
==@==ccological environment competitiveness

=== economic development support competitiveness

cultural resource competitiveness

Figure 2. Evolution of coupling coordination degree between tourism flow and hierarchical index of
cultural tourism industry competitiveness in Henan Province.
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As shown in Figure 2, the coupling and coordination degree between the hierarchical
index of cultural tourism industry competitiveness and tourism flow is generally increas-
ing over time. Specifically, the coupling coordination degree between basic guarantee
competitiveness and tourism shows a straight upward trend, changing from a minimum of
0.16 in 2009 to a peak of 0.567 in 2019, and the coupling coordination level experienced the
development stages of severe disorder, moderate disorder, mild disorder, on the verge of
disorder and grudging coordination. The coupling coordination degree between cultural
resource competitiveness, ecological environment competitiveness, economic development
support competitiveness and tourism flow all present a fluctuating growth trend, and their
coupling coordination degree reached a maximum in 2017. The coupling coordination level
between cultural resource competitiveness and tourism flow experienced the development
stages of severe disorder, moderate disorder, mild disorder and grudging coordination,
and remained at the stage of grudging coordination from 2014. The coupling coordination
value between ecological environment competitiveness, economic development support
competitiveness and tourism flow exceeded 0.6 in 2017, reaching the primary coordination
level, and showing development stages of grudging coordination and primary coordination
in 2018 and 2019, respectively.

4.2. The Coupling Coordination Characteristics of Cities

Using the coupling coordination model, this paper also calculates the coupling co-
ordination degree of cultural tourism industry competitiveness and tourism flow and its
statistics for 17 cities in Henan province from 2009 to 2019 (as shown in Table 3).

Table 3. Statistical characteristics and proportion of cultural tourism industry competitiveness and tourism flow coupling
coordination degree in 17 cities in Henan province from 2009 to 2019.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Extreme disorder
Severe disorder
Moderate disorder
Mild disorder
On the verge of disorder
Grudging coordination
Primary coordination
Intermediate
coordination
Good coordination
Quality coordination
Average
Variance
Range

11.8% 11.8%  59% 5.9% 5.9% 5.9% 0 0 0 0 0

70.6%  70.6% 70.6% 64.7% 58.9%  58.9% 53%  41.2% 294%  17.6% 11.8%
11.8% 11.8% 17.6% 17.6% 17.6% 17.6% 23.5% 17.6% 17.6%  23.5% 23.5%
5.9% 5.9% 59% 11.8% 11.8% 11.8% 11.8% 17.6% 23.5%  17.6% 17.6%

0 0 0 0 5.9% 5.9% 59%  11.8% 11.8%  11.8% 11.8%
0 0 0 0 0 0 59%  11.8% 11.8%  17.6% 17.6%
0 0 0 0 0 0 0 0 5.9% 11.8% 11.8%
0 0 0 0 0 0 0 0 0 0 5.9%
0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0.145 0.193 0212 0242 0326 0383 0437 0489 0.531 0.536 0.585
0.005 0.005 0.006 0005 0.006 0.006 0.007 0.007 0.008 0.009 0.01
0297 0304 0275 0281 029 0299 0311 0321 0339 0.369 0.404

As shown in Table 3, all cities were still at the uncoordinated development stage by
2014, and 64.8% of the cities were still at a stage of serious uncoordinated development.
Until 2019, 65% of the cities were still at the uncoordinated development stage. These results
indicate that the coupling coordination development level of some cities is not optimistic.
In addition, the average coupling coordination degree of the 17 cities is gradually increasing,
from 0.145 in 2009 to 0.585 in 2019. At the same time, the range of coupling coordination
degree also generally increased. In 2019, the range of coupling coordination degree was
0.404; Zhengzhou had the highest coupling coordination degree while Luohe had the lowest.
Taking cultural tourism industry competitiveness as the abscissa, the tourism flow as the
ordinate, and the mean values of cultural tourism industry competitiveness and tourism
flow as the cutting point. This study divides the coupling coordination development level
of 17 cities into four types (as shown in Table 4) and makes recommendations for their
coupling and coordinated development.
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Table 4. Coupling coordination types of cultural tourism industry competitiveness and tourism flow of 17 cities in
Henan Province.

First Quadrant Second Quadrant Third Quadrant Fourth Quadrant
Xuchang; Xinyang; Hebi; Puyang;
. . Kaifeng; Sanmenxia; Nanyang; Xinxiang;
2009 Zhengzhou; Luoyang; Jiaozuo; Shanggiu; Zhoukou; Zhumadian;

Anyang; Pingdignshan; Luohe

Xuchang; Xinyang; Hebi; Puyang;
Kaifeng; Xinxiang; Sanmenxia; Shangqiu;
Jiaozuo; Zhoukou; Nanyang; Zhumadian;
Anyang; Pingdignshan; Luohe;

2010 Zhengzhou; Luoyang;

Xuchang; Xinyang; Hebi; Puyang;
Kaifeng; Xinxiang; Sanmenxia;
Jiaozuo; Shangqiu; Zhoukou; Zhumadian;
Anyang; Pingdignshan; Luohe

2011 Zhengzhou; Luoyang; Nanyang;

Xuchang; Xinyang; Hebi; Xinxiang;

. . Kaifeng; Sanmenxia; Shangqiu; Zhoukou; . .
2012 Zhengzhou; Luoyang; Jiaozuo; Zhumadian; Anyang; Pingdignshan; Puyang; Nanyang;
Luohe;
Xuchang; Xinyang; Hebi; Puyang;
. . Kaifeng; Xinxiang; Sanmenxia; .
2013 Zhengzhou; Luoyang; Jiaozuo; Shanggiu; Zhoukou; Zhumadian; Nanyang;
Anyang; Pingdignshan; Luohe
Xuchang; Xinyang; Hebi; Puyang;
. . Kaifeng; Xinxiang; Sanmenxia; .
2014 Zhengzhou; Luoyang; Jiaozuo; Shangqiu; Zhoukou; Zhumadian; Nanyang;

Anyang; Pingdignshan; Luohe

Xinyang; Hebi; Xinxiang; Sanmenxia;

2015 Zhengzhou; Luoyang; Kalfelrilag(;)z(:llghang; Shangqiu; Zhoukou; Zhumadian; Puyang; Nanyang;
! Anyang; Pingdignshan; Luohe;
Kaifene:Xuchane: Xinyang; Hebi; Xinxiang; Sanmenxia;
2016 Zhengzhou; Luoyang; ]iagc;zuO' & Shangqiu; Zhoukou; Zhumadian; Puyang; Nanyang;
! Anyang; Pingdignshan; Luohe;
. . ) Xinyang; Hebi; Sanmenxia; Shangqiu; RV )
2017 Zhengzhou; Luoyang; Kalfel?agél(sgbang’ Zhoukou; Zhumadian; Anyang; Nany;ig,aﬁ1§x1ang,
! Pingdignshan; Luohe; yang;
Zhengzhou; . Xinyang; Hebi; Sanme.nx1a; Shangqiu; Xuchang; Nanyang;
2018 s . Jiaozuo; Zhoukou; Zhumadian; Anyang; L9 >
Luoyang;Kaifeng; Pingdignshan;Luche Xinxiang; Puyang;
) . Xinyang; Hebi; Sanmenxia; Shangqiu; . )
2019 Zhengzhou; Luoyang; Jiaozuo; Zhoukou; Zhumadian; Anyang; Xuchang; Nanyang;

Xinxiang; Kaifeng; Puyang;

Pingdignshan; Luohe

The first quadrant is the region of high cultural tourism industry competitiveness and
high tourism flow, mainly represented by Zhengzhou and Luoyang. As the capital city of
Henan, Zhengzhou has unique advantages in cultural tourism development. On the one
hand, it is a National Central City, its scale, economy, environment and transportation are
far better than the other cities in Henan. On the other hand, in terms of culture, it is the
birthplace of Chinese civilization, the cultural and political center of Henan Province and
one of the six major sites supported by the state. It has rich multi-cultural tourism resources,
and its ancestor worship culture and Shaolin martial arts culture are widely known both
in China and abroad. Luoyang also has rich cultural and historical resources, such as
“peony culture” and “tomb culture”. It is also known as the “Nine Dynasties Ancient
Capital”. Furthermore, the Luoyang Peony Festival and Heluo Cultural Tourism Festival
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are well-known and popular with tourists. As the first level of coupling and coordinated
development, Zhengzhou and Luoyang should pay attention to consolidating their own
cultural tourism brand image, and actively create their own tourism characteristics. Mean-
while, they should actively strengthen the win-win cooperation with surrounding cities,
to promote the coordinated development of cultural tourism industry competitiveness and
tourism flow in Henan Province.

The second quadrant is the region of low cultural tourism industry competitiveness
and high tourism flow, mainly represented by Kaifeng and Jiaozuo. Both have unique
cultural tourism resources and are attractive destinations for tourists. For example, Qing-
ming Shanghe Park in Kaifeng and Yuntai Mountain in Jiaozuo are national 5A scenic
spots, which are well-known globally and have a strong appeal for tourists. However,
the tourism transportation and infrastructure of these cities are relatively lagging and insuf-
ficient, which limits the development of the regional cultural tourism industry. These cities
should fully utilize their own resources to create more tourism brands. At the same time,
they should strengthen tourism transportation and infrastructure, enhance tourism ser-
vices and improve the accessibility of tourism destinations and attractiveness of tourism
resource brands.

The third quadrant is the region of low cultural tourism industry competitiveness and
low tourism flow, it includes about 50% of the cities such as Xinyang, Hebi, Sanmenxia,
Shangqiu and other cities. These cities also have obvious cultural tourism resources,
but generally weak economic development support competitiveness, ecological environ-
ment competitiveness and basic guarantee competitiveness, which restricts the coupling
and coordinated development of cultural tourism industry competitiveness and tourism
flow to a large extent. These cities should develop diversified cultural tourism resources,
improve infrastructure, increase tourism investment and marketing and create a series of
regional cultural tourism scenic spots using their superior ecological environment.

The fourth quadrant is the region of high cultural tourism industry competitiveness
and low tourism flow, mainly represented by Nanyang, Xuchang and Puyang. In these
cities, the cultural tourism industry competitiveness has not been fully transformed into
a driving force of tourism flow development. Tourism managers in these areas should
use WeChat, Douyin and other platforms to promote and publicize tourism destinations,
to improve their popularity and attractiveness at a local level.

5. Discussion and Concluding Remarks
5.1. Summary of Empirical Findings

Using Henan Province as a case study, empirical research based on methods including
Pearson correlation analysis, the Entropy-TOPSIS Model and the Coupling Coordination
Model was conducted. The comprehensive application of multiple research methods can
effectively avoid the limitation of a single research method, and thus, comprehensively ver-
ify the coupling coordination relationship. The results can also help formulate sustainable
development strategies for cultural tourism industry competitiveness and tourism flow.
From the results, the following conclusions can be drawn: (1) The correlation coefficient
between cultural tourism industry competitiveness and tourism flow in Henan Province is
0.602 and the regression coefficient is positive and statistically significant. Furthermore,
with the enhancement of cultural tourism industry competitiveness and tourism flow,
their coupling coordination level developed from extreme disorder to good grudging coor-
dination, showing an obvious upward trend; (2) From the perspective of different cities,
the “polarization effect” of coupling coordination level is gradually increasing, and the cou-
pling and coordinated development of some cities are still not promising; and (3) Combined
with the current situation of cultural tourism industry competitiveness and tourism flow,
this paper divides the coupling and coordinated development of 17 cities into four types
according to the four quadrants model, and makes some recommendations to promote the
coupling and coordinated development of cultural tourism industry competitiveness and
tourism flow.
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5.2. Implications

From the perspective of theoretical contribution and practical significance, our re-
search can be useful for researchers and managers. Theoretically, on one hand, from the
perspective of tourism industry supply and demand, cultural tourism industry competi-
tiveness and tourism are powerful representations of the interaction between supply and
demand in the process of destination tourism development; although there are studies that
explore the correlation between cultural tourism industry competitiveness and tourism
flow [25,26], few scholars have considered their coupling and coordinated development
characteristics. This study provides an examination of the relationship between cultural
tourism industry competitiveness and tourism flow by developing a coupling coordination
model; the conclusions reveal the coupling development state of the cultural tourism
industry competitiveness and tourism flow in different periods in Henan Province. On the
other hand, measuring tourism destination competitiveness is very difficult due to its
complex and multidimensional nature [1,17]. Based on existing research [1,22,23,49,50],
this study attempted to address this difficulty by constructing a cultural tourism industry
competitiveness evaluation index from the cultural resource competitiveness, economic
development support competitiveness, ecological environment competitiveness and ba-
sic guarantee competitiveness, including 31 secondary evaluation indexes. This study is
also important for sustainable development and the transformation of cultural tourism
in practice. The cultural tourism industry has characteristics of diversity, complexity,
relevance and sociality and its competitiveness and tourism flow present different charac-
teristics of coupled and coordinated development in different periods in different cities.
This study divides the coupling coordination development level of 17 cities into four types,
and makes recommendations for their coupling and coordinated development, this ensures
the healthy, sustainable and rapid development of cultural tourism industry in different
cities. The conclusions of this study can also serve as a reference for coupling and coordi-
nated development relationships between other industries and help accelerate economic
structural reform and industrial upgrading.

5.3. Limitations and Future Work

This research has some limitations that can be mitigated in future work. For example,
considering the complexity of cultural tourism industry competitiveness evaluation and the
limitation of data sources, the selection of cultural tourism industry competitiveness evalu-
ation may not be comprehensive enough. Furthermore, this study only uses tourist flow,
consumption tourist flow and effect flow to measure tourism flow, omitting information
flow, capital flow and material flow, which are also aspects of tourism flow. Future research
should improve the evaluation index of cultural tourism industry competitiveness and the
definition of tourism flow and further explore their coupling and coordination relationship.
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