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Abstract: Determining the coupling development mode and evolution process of the tourism indus-

try–urbanization–ecological environment system is of great significance in promoting high-quality 

and sustainable development of tourism and the urban economy. In this study, an evaluation index 

system of the tourism–urbanization–ecological environment system was established, and the spati-

otemporal differentiation of the coupling and coordination relationship of the tourism–urbaniza-

tion–ecological environment system was analyzed for 35 major tourist cities in China from 2009 to 

2018. The results show that the comprehensive development indices of the tourism industry sub-

system and urbanization subsystem of China’s major tourist cities have steadily increased. The com-

prehensive development indices of large-sized and medium-sized cities in the east are relatively 

high. From 2009 to 2018, the coordination degree and coupling degree of the tourism–urbanization–

ecological environment’’ system of 35 tourist cities showed an upward trend. The growth rate of 

the coupling coordination degree lags behind the growth rate of the coupling degree, and the overall 

system coordination level is still low. There are significant differences in the coupling degree and 

coupling coordination degree among the eastern, central, and western cities. This study offers both 

theoretical and practical implications for further equalizing the development level between the cit-

ies, as well as improving the overall coordination between the tourism industry, urbanization, and 

the ecological environment in China. 

Keywords: tourism industry; urbanization; ecological environment; tourist city; coupling coordina-

tion model 

 

1. Introduction 

Urbanization refers to a long-standing process in the gradual population shift from 

rural to urban areas with increasing numbers of secondary and tertiary industries, result-

ing in the creation and expansion of cities. Accelerating urbanization has important im-

plications for promoting economic development and social modernization and improving 

economic efficiency. The development of the urban economy will also stimulate employ-

ment and income level of residents and provide better urban infrastructure, thereby en-

hancing the wellbeing of the population. However, the rapid development of urbaniza-

tion has not only concentrated various modern favorable factors but also social contradic-

tions, including the contradiction between humans and nature and between economic de-

velopment and environmental protection. In the early stage of urbanization, industriali-

zation is often regarded as its main driving factor [1]. In many places in China, cities are 
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agglomerated around heavy industry and industrial sites. Most existing urbanization de-

velopment models in China are dominated by industrialization, which inevitably leads to 

many problems, such as environmental damage, similar local industrial systems, and the 

loss of traditional culture. Since the 1970s, developed countries such as the US, the United 

Kingdom, and France have taken the lead in completing the process of industrialization, 

thereby entering a period of transformational development. In these examples, the main 

force driving urbanization has gradually shifted from manufacturing and heavy industry 

to the service industry and cultural industry, of which leisure tourism forms a key com-

ponent. Ecological environmental protection and sustainable urban development in the 

process of urbanization have also attracted increasing attention. In 2012, the Chinese gov-

ernment proposed the development of a new mode of urbanization, advocating for a form 

of urbanization that not only relies on manufacturing and heavy industry but also on other 

industries. This innovative urbanization development mode is known as multi-channel 

urbanization. The traditional urbanization mode emphasizes the speed of development 

over quality, which has led to many problems such as the destruction of the ecological 

environment in urban areas and the decline of the environment’s carrying capacity, 

thereby restricting the sustainable development of cities. Therefore, the construction of 

ecological civilization and green sustainable development will be an essential part of the 

construction of new urbanization. 

In 2015, The United Nations proposed 17 Sustainable Development Goals (SDGs). 

Among them, tourism, as an emerging comprehensive industry, plays an essential role in 

the realization of each SDG. According to the data released by the World Travel and Tour-

ism Council (WTTC) in 2019, as a major driving force of global economic growth, tourism 

contributes to sustainable economic growth by creating one-tenth of the world‘s jobs, 

providing adequate employment opportunities and quality employment environments 

for members of society. In addition, the sustainable consumption and production mode 

adopted by the tourism industry, such as transforming the resource utilization mode of 

social and economic development and improving resource utilization efficiency, can ac-

celerate the process of global transformation to sustainable development. The construc-

tion of new urbanization requires a green and sustainable development path. As the lead-

ing part of the service industry, the role of tourism in the development process of urbani-

zation has become increasingly prominent. The transformation and upgrading of con-

sumption and industrial convergence brought by tourism have enriched the development 

path of urbanization. [2–4]. However, in recent years, the oversaturation of tourism sup-

ply and the excessive use of urban resources have caused damage to urban public space 

and the ecological environment [5]. There is a coupling relationship among the tourism, 

urbanization, and ecological environment systems that causes them to promote and re-

strict each other. Under the premise of ecological sustainability, how to make the most of 

the factor agglomeration ability and industrial linkage effect of tourism to promote the 

urbanization process, improve the urban development level, and implement positive in-

teraction and coordinated development among three systems is thus key to regional sus-

tainable development [6]. 

A coupling coordination relationship refers to the interaction and mutual influence 

between two or more systems based on a specific connection [7]. The coupling relationship 

between systems or elements will evolve with time, resulting in the evolution from dis-

harmony to coordination [8,9]. The three systems mentioned above have a significant im-

pact on regional economic development, and there is a significant correlation and interac-

tion among them. Existing studies mainly focus on the pairwise relationships between the 

tourism industry, urbanization, and the ecological environment. There is a limited num-

ber of studies that integrate the three systems into the same research framework, and few 

explore their coupling relationships [10–14]. Moreover, most studies are carried out on 

provincial or smaller regions rather than nationwide. The tourism industry, urbanization, 

and the ecological environment are closely related, and the internal development concept 

is consistent. Tourism promotes urban economic development and improves the level of 
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urbanization. On the contrary, urban construction provides necessary infrastructure and 

public space for tourism. A good ecological environment provides the basis for sustaina-

ble development of the tourism industry and urbanization [8]. Therefore, the research on 

the coupling relationship between tourism, urbanization, and the ecological environment 

has theoretical and practical significance for promoting high-quality regional tourism de-

velopment, implementing new urbanization strategy, and improving the ecological envi-

ronment. From the perspective of the regional economy, due to the differences in resource 

conditions and economic development level of tourism cities in Eastern, Central, and 

Western China, the level of urbanization development is unbalanced, which restricts the 

sustainable development of new urbanization in China. Exploring the coupling develop-

ment mode and evolution characteristics of the tourism–urbanization–ecological environ-

ment system of tourism cities in different regions of China provides a basis for tourism 

cities in different regions to adjust their tourism development mode according to their 

actual situation. This can help to promote the development of urbanization and imple-

ment the construction of ecological civilization in China. 

To address the gaps mentioned above, 35 major tourist cities in Eastern, Central, and 

Western China were selected as the research samples in this study. By using a compre-

hensive development index and a coupling coordination degree model, the coordinated 

development of the tourism–urbanization–ecological environment system was studied 

for each city, the corresponding temporal and spatial differences were analyzed. The re-

search results indicate the differences and changes in the coordinated development of the 

system in different regions of China. Subsequently, we discuss our findings and policy 

implications derived from the findings. Finally, the significance and limitations of the 

study as well as reflections on future research directions are elaborated. 

2. Literature Review 

2.1. Tourism Urbanization 

The concept of “tourism urbanization” was first proposed by Australian scholar Mul-

lins in 1991 and specifically refers to a new urban form based on the concept of post-mod-

ernist consumption in Western developed countries in the late 20th century. During this 

period, cities gradually transformed from “production cities” to “consumption cities “ 

[15]. This was characterized by a rise in mass consumption for pleasure. As an important 

part of hedonistic consumer lifestyles, tourism promoted the shift of population, material, 

and capital to tourism-dependent areas, its corresponding accumulation, and accelerated 

the process of local urbanization [16]. Lu points out that with the continuous development 

of tourism and urbanization, the emergence of tourism urbanization is an inevitable phe-

nomenon [17]. Moreover, tourism urbanization has less impact on resources and ecology 

than the traditional urbanization development mode. As the basic condition of the tour-

ism industry and urbanization, the ecological environment has an indispensable impact 

on its development [18]. Therefore, ways to coordinate the relationship between the tour-

ism industry, urbanization, and the ecological environment have become a key focus of 

scholarly research on tourism urbanization. 

Currently, the bulk of research on tourism urbanization mainly revolves around four 

aspects. The first point concerns definitions and conceptualizations of tourism urbaniza-

tion. Mullins asserts that tourism urbanization is a distinct urbanization type character-

ized by establishing or regenerating the consumption of enjoyment and promoting the 

development of local tourism industries [1,19]. Some scholars propose that tourism ur-

banization is only a stage in the development process of urbanization [20] and as such 

comprehensively promotes the development of urbanization. Chinese researchers gener-

ally regard tourism urbanization as a process of continuous population transfer to and 

agglomeration in cities driven by a tourism industry. This causes the expansion of cities, 

the continued improvement in the level of urban modernization, and the accumulation of 

urbanization elements [16,21]. The second aspect concerns the classification of different 
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modes of tourism urbanization. As the literature has shown, systematic classification of 

the specific characteristics of urbanization provides important cues to determine the de-

velopment stage of any given urbanization. Through the analysis of relevant case studies, 

Mullins identifies the key characteristics of tourism urbanization as rapid population 

growth, coastal distribution, obvious social characteristics of permanent population, and 

perfect infrastructure [22]. Gladstone introduces the concept of “location entropy” and 

divides tourist cities into two categories: tourism metropolises and leisure tourist cities. 

Tourism metropolises exhibit differentiated tourism urbanization characteristics [23]. Due 

to the varied histories and developmental trajectories of different cities, there are signifi-

cant differences in the development level and modes of tourism. Tourism urbanization 

also shows other characteristics in the development process, forming various types of 

tourism urbanization. Wang et al. divide tourism urbanization into two categories, 

namely connotative and denotative tourism urbanization, based on whether or not tour-

ism development dominates urban population and industrial agglomeration [24]. The 

third is the driving mechanism of tourism urbanization. According to Martins, there are 

three long-term driving factors in the process of tourism urbanization: spatial movement 

of tourists, emergence of infrastructure and services to receive tourists, and leisure and 

cultural activities to meet the needs of tourists’ entertainment [25]. By analyzing the phe-

nomenon of tourism urbanization in different research areas, Chinese scholars have 

summed up the driving mechanism of tourism urbanization. Wu proposes that the unique 

national cultural resources, strong promotion of the government, the active participation 

of villagers, and strong tourist transportation are the main motives of tourism urbaniza-

tion in Xijiang Qianhu Miao Village [26]. Lu et al. suggest that the main drivers of tourism 

urbanization in Huangshan Tangkou Town are location, resource endowment, resident 

participation, and government promotion [27]. By comparing relevant studies, it can be 

seen that Chinese scholars’ research on the driving mechanisms focuses more on the iden-

tification of the driving factors of tourism urbanization and less on the mechanism and 

change process. The fourth is the quantitative research on the internal coupling relation-

ship of the tourism urbanization system. Zhao et al. calculated the coupling degree and 

coordination degree of the tourism–new urbanization system by using the coupling coor-

dination degree model in 30 provinces of China [1]. Liang comprehensively evaluated the 

development index of heritage tourism and new urbanization in Shaanxi Province. She 

also calculated and analyzed the coupling coordination degree between the two subsys-

tems [28]. Wang et al. establish the dynamic coupling coordination model of urbanization 

and the ecological environment and quantitatively analyzed their coupling process and 

evolution trend in the Beijing–Tianjin–Hebei region from 1980 to 2011 [29]. 

2.2. Coupling Mechanism of the Tourism Industry–Urbanization–Ecological Environment Sys-

tem 

The tourism industry–urbanization–ecological environment system has extensive 

connotations and a complex structure. The coupling and coordination relationship be-

tween the three subsystems causes them to support and restrict one another. It is of great 

significance to illuminate the coupling and coordination relationship within the tourism 

urbanization system and promote the coordinated operation of the three subsystems, 

which in turn assists their sustainable development. 

As an emerging and comprehensive industry, the tourism industry plays a vital role 

in supporting the development of urbanization. Tourism-related consumption and popu-

lation aggregation brought by tourism industry development provide the economic 

power for urban development. At the same time, tourism development also encourages 

the aggregation of local industries and the continuous improvement of related industries, 

which provides opportunities for optimizing the industrial structure, forming industrial 

linkages, and further integrating primary, secondary, and tertiary industries [30]. As a 

labor-intensive industry, tourism has a high industrial relevance, insofar as it can provide 
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numerous employment opportunities for the rural population, simultaneously directing 

the flow of rural folk to the city. 

The exploitation and utilization of natural resources in the development of tourism 

will inevitably affect the ecological environment. It is generally agreed that reasonable 

development and management of tourism resources is conducive to the sustainable utili-

zation of natural and cultural resources and the ecological environment. A good ecological 

environment will also increase the attraction of tourism resources. On the contrary, exces-

sive and unreasonable development of tourism can cause serious damage to the ecological 

environment, spatial order, and quality of residents’ lives in tourism destinations; affect 

the social and economic development; and further restrict the development of tourism 

itself [5,31]. 

The development of urbanization also fosters the development of tourism. The rapid 

economic growth, the gradual improvement of infrastructure, the increase of residents’ 

income, and the change of behavior mode brought by urbanization provide an oppor-

tunity for tourism development [32]. Simultaneously, the development concept of the 

“production city integration” proposed by the new urbanization project has also provided 

support for the deep integration of tourism and related industries. The development of 

urbanization requires a good ecological environment. Attaching importance to ecological 

environment protection and opting for a green and sustainable new urbanization devel-

opment path are the basic requirements of current urbanization construction. The devel-

opment of urbanization provides financial and technical support for ecological environ-

ment protection. A good ecological environment is beneficial to improving the quality of 

urbanization and attracting investment and conversely restricts the quality and scale of 

urbanization [14]. 

In summary, the three subsystems of the tourism industry, urbanization, and the eco-

logical environment present a coupling relationship of mutual promotion and mutual re-

striction (Figure 1). The realization of benign interaction and coordinated development 

among the three subsystems is an important path to promoting regional sustainable de-

velopment. 

 

Figure 1. Coupling coordinative interactive mechanism of the tourism–urbanization–ecological environment system. 

3. Methods and Data Sources 

3.1. Evaluation Index System Construction and Data Sources 

Through the above analysis, it can be gleaned that there is a coupling relationship 

between the tourism industry, urbanization, and the ecological environment. To evaluate 

the coupling coordination degree among the three subsystems, an evaluation index sys-
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tem of the tourism industry–urbanization–ecological environment system was con-

structed. As there is no unified measurement standard for the tourism urbanization de-

velopment level, the relevant research results of the current scholars [33–35] were consid-

ered to construct a tourism industry–urbanization–ecological environment system based 

on the principles of comprehensiveness, scientificity, and comparability. The system con-

tains 26 specific indicators (Table 1). The tourism industry subsystem contains eight indi-

cators, which mainly reflect the market scale, economic benefits, and factor structure of 

the tourism industry. The urbanization subsystem contains nine indexes, which mainly 

reflect the urbanization level of the economy, population, and society. The ecological en-

vironment subsystem contains nine indicators, which mainly reflect the pressure, state, 

and response of the ecological environment to the development of tourism and urbaniza-

tion. In the process of standardization, the positive and negative index data are processed 

according to the formula. In order to avoid meaningless assignment, the standardized 

value is processed by adding 0.0001. In order to prevent subjective factors from affecting 

the calculation results of index weight, a more objective entropy method for index weight 

was used in this study. 

Table 1. Evaluation index system of the tourism–urbanization–ecological environment system. 

Subsystem Evaluation Index  Nature Weight 

Tourism industry  

Number of inbound tourists (10,000 people) + 0.1630 

Number of domestic tourists (10,000 people) + 0.1159 

Foreign exchange earnings from tourism (USD 10,000) + 0.1811 

Domestic tourism revenue (100,000,000 yuan) + 0.1092 

Total tourism revenue (100,000,000 yuan) + 0.1084 

Tourism income as a percentage of GDP (%) + 0.1403 

Number of star hotels + 0.1147 

Number of travel agencies + 0.0673 

Urbanization  

Urban per-capita disposable income (yuan/person) + 0.1062 

Urban Road area per capita (m2/person) + 0.1121 

Urban end-of-year registered unemployment rate (%) — 0.0838 

Number of public vehicles in operation + 0.3098 

GDP per capita (yuan/person) + 0.1152 

Secondary industry as a percentage of GDP (%) + 0.0528 

Tertiary industry as a percentage of GDP (%) + 0.1043 

Proportion of employed population in secondary industry (%) + 0.0592 

Proportion of employed population in tertiary industry (%) + 0.0566 

Ecological environ-

ment  

Industrial sulfur dioxide emissions (10,000 tons) — 0.0517 

Industrial soot emissions (10,000 tons) — 0.0100 

Industrial wastewater discharge (10,000 tons) — 0.0841 

Green coverage rate in built-up areas (%) + 0.1372 

Per capita park green area (hm2/person) + 0.2396 

Days of air quality at level 2 or higher + 0.2031 

Comprehensive utilization rate of industrial solid waste (%) + 0.1375 

Centralized treatment rate of urban sewage (%) + 0.0693 

Pollution-free treatment rate of domestic garbage (%) + 0.0675 

Major tourist cities are those with strong tourism function. Categorization of tourist 

cities established by relevant scholars [36] was adopted in this study, and the level of tour-

ism development in Chinese tourist cities was evaluated according to two dimensions, 

namely urban functional scale and functional status. The functional scale dimension is 
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measured by the total number of urban tourism receptions, and the functional status di-

mension is measured by the proportion of total tourism income to GDP. Combined with 

the principle of data availability, 35 cities were selected as major tourist cities in China. 

In 2009, the National Tourism Administration launched “China’s Ecotourism Year”, 

which further strengthened the publicity of eco-tourism and environment-friendly tour-

ism, advocated the implementation of resource-saving tourism management, and turned 

the tourism industry into a more green and sustainable industry. In 2012, the 18th Com-

munist Party of China (CPC) National Congress proposed “new urbanization”, advocated 

the exploration of a diversified new urbanization development path, and provided new 

potential space for the development of tourism. In 2015, the Fifth Plenary Session of the 

18th CPC Central Committee formally incorporated “beautiful China” into the 13th Five-

Year Plan, which further attached importance to the construction of ecological civilization 

and promoted the rapid development of the tourism industry. In 2018, the comprehensive 

pilot task of national new urbanization achieved phased results. Therefore, data from 2009 

to 2018 were selected for this study, and a comparative analysis was conducted on the 

cross-sectional data of 2009, 2012, 2015, and 2018. The index data used in this study were 

from the China Tourism Statistical Yearbook, China Statistical Yearbook, China Urban 

Statistical Yearbook, and the statistical database of China Economic Information Network 

and the statistical bulletin of cities. Some missing values are supplemented by interpola-

tion. 

3.2. Calculation of Comprehensive Development Index 

The entropy method mainly uses observation information to objectively determine 

the weight of the evaluation indices. This method can overcome the shortcomings of a 

subjective weighting approach, such as large influence by subjective experience and weak 

persuasion, and therefore reduce the error caused by subjectivity. At present, the entropy 

method is widely used in the field of social and economic research [37,38]. The entropy 

value depends on the amount of observation information. That is, the greater the amount 

of information, the higher the degree of data dispersion, and the higher the entropy 

value—and vice versa. As this study involved panel data for research, the improved en-

tropy method was used to determine the index weight instead of the traditional entropy 

method, which is only suitable for cross-sectional data. Finally, the comprehensive devel-

opment index was used to represent the development level of the subsystem. The main 

steps are as follows. 

(1). Calculation of efficacy coefficient. The original data were standardized to eliminate 

the impact of different dimensions on various indicators. The calculation formula is 

as follows: 

𝑋𝜎𝑖𝑗 =

{
 
 

 
 

𝑥𝜎𝑖𝑗 −𝑀𝐼𝑁𝑗

𝑀𝐴𝑋𝑗 −𝑀𝐼𝑁𝑗
+ 0.0001( positive index)

𝑀𝐴𝑋𝑗 − 𝑥𝜎𝑖𝑗

𝑀𝐴𝑋𝑗 −𝑀𝐼𝑁𝑗
+ 0.0001（ negative index）

 (1) 

(2). Conversion index proportion. 

𝑝𝜎𝑖𝑗 =
𝑋𝜎𝑖𝑗

∑ ∑ 𝑋𝜎𝑖𝑗
𝑚
𝑖=1

𝑘
𝜎=1

⁄  (2) 

(3). Calculation of index entropy. 

𝑒𝑗 = −
1

ln(𝑚 × 𝑘)
∑∑𝑝𝜎𝑖𝑗𝑙𝑛𝑝𝜎𝑖𝑗

𝑚

𝑖=1

𝑘

𝜎−1

 (3) 

(4). Calculation of criteria overlap degree. 



Sustainability 2021, 13, 5867 8 of 18 
 

𝛽𝑗 = 1 − 𝑒𝑗 (4) 

(5). Determination of index weight. 

𝑤𝑗 =
𝛽𝑗
∑ 𝛽𝑗
𝑛
𝑗=1

⁄  (5) 

In Formula (1), 𝑋𝜎𝑖𝑗 represents the standardized value of the index j for the year 𝜎 

of the city i. 𝑥𝜎𝑖𝑗 represents the original value of the index j for the year 𝜎 of the city i. 

𝑀𝐴𝑋𝑗 is the maximum value of the index j. 𝑀𝐼𝑁𝑗  is the minimum value of the index j. 𝜎 

= 1,2……k represents the year. i = 1,2……m represents the city. j = 1,2,3……m represents 

the index. 

Finally, the comprehensive development index of each subsystem is calculated. The 

calculation formula is as follows: 

𝑈𝑖 = ∑ 𝑤𝑖𝑗𝑋𝜎𝑖𝑗
𝑛
𝑗=1 ,∑ 𝑤𝑖𝑗

𝑛
𝑗=1 = 1 (6) 

 

In Formula (6), 𝑈𝑖 (i = 1,2,3) represents the comprehensive development index of the 

tourism industry subsystem, urbanization subsystem, or ecological environment subsys-

tem in each year. Since panel data were used in this study, 𝑤𝑖𝑗 is the average weight of 

10 years from 2009 to 2018. 

3.3. Coupling Coordination Model 

The coupling degree is an important indicator to reflect the relationship and intensity 

between different systems or elements. This study explored the correlation degree be-

tween different indicators of the tourism industry, urbanization, and the ecological envi-

ronment in Chinese tourist cities through the coupling degree model. The calculation for-

mula is as follows. 

𝐶 = 3 × [
𝑈1 × 𝑈2 × 𝑈3
(𝑈1 + 𝑈2 + 𝑈3)

3
]

1
3
 (7) 

In Formula (7), C is the coupling degree. 𝐶 ∈ (0,1]. A larger value of C indicates a 

higher coupling degree between the systems. When C = 1, the coupling degree of the three 

subsystems is the largest; that is, the tourism–urbanization–ecological environment sys-

tem is in the high-level coupling stage and is likely to reflect orderly and benign develop-

ment. When C approaches 0, however, the tourism–urbanization–ecological environment 

system is considered to be in the coupling detuning state. The coupling degree can be 

divided into 3 types (Table 2). 

Table 2. Classification of coupling degree. 

C Value Interval Coupling Type 

(0,0.3] Low 

(0.3,0.5] Antagonistic 

(0.5,0.8] Run-in 

(0.8,1] High 

Although the coupling degree can effectively calculate the coupling strength of the 

system, it cannot reflect the coordination degree of the subsystems. Therefore, it is neces-

sary to use the coupling coordination model to evaluate the coordination degree of the 

interactive development of tourism, urbanization, and the ecological environment of a 

city. The calculation formula of the coupling coordination degree is as follows. 

𝐷 = √𝐶 × 𝑇 (8) 
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𝑇 = 𝛼𝑈1 + 𝛽𝑈2 + 𝛾𝑈3 

In Formula (8), D is the coupling coordination degree, T is the comprehensive coor-

dination index of the three systems of tourism, urbanization, and the ecological environ-

ment. 𝛼, 𝛽, 𝛾 represent the weights of the tourism industry, urbanization, and the ecolog-

ical environment in the whole system, respectively. This study used a combination of ex-

pert scoring and comprehensive investigation to determine the index weights. By com-

prehensive measurement, 𝛼 = 0.25， 𝛽 = 0.40， 𝛾 = 0.35  were finally determined. 

Drawing on previous research results, the coupling coordination degree was divided into 

10 levels and 3 types (Table 3). 

Table 3. Classification of coupling coordination degree. 

D value Interval Coupling Coordination Level Coupling Coordination Type 

(0,0.1] Extreme maladjustment 

Coordinated recession  
(0.1,0.2] Serious maladjustment 

(0.2,0.3] Moderate maladjustment 

(0.3,0.4] Mild maladjustment 

(0.4,0.5] On the verge of maladjustment 
Coordinated transition 

(0.5,0.6] Grudging coordination 

(0.6,0.7] Primary coordination 

Coordinated development 
(0.7,0.8] Intermediate coordination 

(0.8,0.9] Good coordination 

(0.9,1] High-quality coordination 

4. Results 

4.1. Analysis of Comprehensive Development Index 

According to the established evaluation index system , the comprehensive develop-

ment indexes of the three subsystems of 35 major tourist cities in China from 2009 to 2018 

were calculated. Based on geographical regions, the 35 cities were further divided into 

three regions: eastern, central, and western. 

The comprehensive development index of the tourism industry subsystem and ur-

banization subsystem of major tourist cities in China shows a steady upward trend, indi-

cating that the tourism industry and urbanization level of China’s major tourist cities have 

been rapidly developed and improved from 2009 to 2018. However, the overall develop-

ment level is still low from a numerical point of view. The ecological environment subsys-

tem has no significant growth trend. By comparing the scores of the three subsystems, the 

average scores of the ecological environment subsystem, the urbanization subsystem, and 

the tourism subsystem were ranked from high to low. Among them, the comprehensive 

development index of the ecological environment is significantly higher than that of the 

other two systems. The continuous optimization of the ecological environment supports 

the development of the tourism industry and the increment of the urbanization level (Ta-

ble 4). 
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Table 4. Comprehensive development indexes of the tourism industry, urbanization, and the ecological environment of 

major tourist cities in China. 

Region City 
Tourism Industry  Urbanization  Ecological Environment  

2009 2012 2015 2018 2009 2012 2015 2018 2009 2012 2015 2018 

Eastern 

Beijing 0.411  0.501  0.520  0.577  0.487  0.534  0.588  0.646  0.612  0.649  0.587  0.610  

Tianjin 0.123  0.206  0.290  0.278  0.299  0.356  0.402  0.435  0.531  0.575  0.497  0.494  

Dalian 0.093  0.107  0.110  0.134  0.278  0.324  0.354  0.391  0.644  0.649  0.548  0.627  

Qingdao 0.091  0.107  0.131  0.169  0.299  0.344  0.386  0.431  0.687  0.700  0.653  0.694  

Shanghai 0.385  0.509  0.509  0.642  0.355  0.392  0.439  0.509  0.592  0.616  0.481  0.550  

Nanjing 0.115  0.156  0.144  0.191  0.324  0.397  0.495  0.538  0.576  0.612  0.563  0.615  

Suzhou 0.123  0.180  0.193  0.245  0.338  0.409  0.474  0.538  0.646  0.613  0.559  0.588  

Hangzhou 0.166  0.210  0.275  0.379  0.322  0.401  0.462  0.547  0.615  0.663  0.578  0.614  

Xiamen 0.071  0.113  0.154  0.246  0.265  0.332  0.366  0.410  0.659  0.661  0.665  0.706  

Guangzhou 0.258  0.347  0.410  0.505  0.379  0.443  0.486  0.560  0.616  0.664  0.687  0.687  

Shenzhen 0.233  0.329  0.370  0.392  0.592  0.684  0.721  0.824  0.730  0.734  0.741  0.677  

Sanya 0.051  0.060  0.066  0.097  0.199  0.229  0.274  0.316  0.791  0.801  0.743  0.710  

Qinhuangdao 0.025  0.034  0.049  0.085  0.208  0.234  0.240  0.289  0.688  0.731  0.672  0.678  

Ningbo 0.088  0.114  0.134  0.151  0.262  0.341  0.398  0.453  0.591  0.606  0.567  0.622  

Central  

Harbin 0.044  0.054  0.075  0.102  0.168  0.236  0.259  0.308  0.517  0.593  0.518  0.567  

Zhengzhou 0.055  0.070  0.086  0.109  0.241  0.287  0.361  0.402  0.527  0.514  0.381  0.513  

Wuhan 0.071  0.144  0.207  0.282  0.262  0.322  0.375  0.463  0.537  0.591  0.518  0.554  

Zhangjiajie 0.048  0.082  0.117  0.204  0.167  0.182  0.186  0.245  0.539  0.629  0.607  0.652  

Changsha 0.055  0.094  0.130  0.151  0.242  0.284  0.368  0.441  0.603  0.605  0.557  0.598  

Huangshan 0.066  0.094  0.109  0.136  0.127  0.176  0.208  0.257  0.676  0.710  0.717  0.754  

Guilin 0.048  0.076  0.103  0.195  0.122  0.151  0.175  0.222  0.551  0.630  0.606  0.679  

Changchun 0.032  0.049  0.079  0.123  0.209  0.260  0.290  0.323  0.659  0.661  0.609  0.666  

Hohhot 0.017  0.026  0.041  0.069  0.237  0.290  0.332  0.328  0.661  0.613  0.598  0.596  

Jinzhong 0.021  0.034  0.063  0.105  0.186  0.216  0.240  0.276  0.582  0.633  0.655  0.580  

Nanchang 0.016  0.027  0.051  0.118  0.181  0.263  0.267  0.319  0.620  0.658  0.643  0.668  

Western 

Xi’an 0.059  0.103  0.138  0.238  0.222  0.293  0.324  0.372  0.526  0.614  0.577  0.463  

Chongqing 0.126  0.232  0.293  0.418  0.187  0.258  0.280  0.327  0.480  0.667  0.613  0.631  

Chengdu 0.071  0.130  0.199  0.308  0.270  0.320  0.356  0.425  0.606  0.640  0.586  0.578  

Kunming 0.050  0.067  0.091  0.185  0.246  0.280  0.317  0.369  0.647  0.599  0.576  0.599  

Lijiang 0.080  0.106  0.161  0.249  0.148  0.188  0.196  0.238  0.630  0.730  0.738  0.834  

Zunyi 0.012  0.029  0.045  0.116  0.106  0.120  0.158  0.224  0.526  0.597  0.648  0.772  

Yinchuan 0.004  0.007  0.011  0.017  0.229  0.258  0.282  0.321  0.683  0.603  0.633  0.576  

Jiuquan 0.011  0.017  0.029  0.051  0.142  0.185  0.231  0.252  0.561  0.613  0.625  0.583  

Xining 0.016  0.018  0.024  0.035  0.148  0.204  0.265  0.284  0.495  0.582  0.610  0.569  

Urumqi 0.024  0.039  0.033  0.055  0.228  0.259  0.319  0.355  0.418  0.544  0.527  0.602  

Based on the analysis of the comprehensive development index of cities in each re-

gion, the average development levels of the tourism industry and urbanization in eastern 

cities are significantly higher than those in central and western cities. The comprehensive 

development indexes of the tourism industries in Beijing, Tianjin, Shanghai, Nanjing, Su-

zhou and Hangzhou are all greater than 0.1. Furthermore, the comprehensive develop-

ment indexes of the tourism industries in Beijing, Shanghai, Guangzhou and Shenzhen 

are significantly higher than the average development level of the region. The correspond-

ing comprehensive development indexes of urbanization in these cities are also high. 

These cities are all large or medium-sized cities with developed economies, rich tourism 
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resources, perfect infrastructure, and developed transportation [36], which suggests that 

the tourism development of the city is significantly affected by urban resources. The rapid 

development of urbanization provides impetus and support for tourism development. 

The tourism industries in the central and western regions are at a low level compared with 

those in the eastern region. Nonetheless, the comprehensive development indexes of the 

tourism industries in Wuhan, Chongqing, Lijiang, and Huangshan are relatively ad-

vanced. Of these, Wuhan and Chongqing are of the same type and possess the highest 

level of comprehensive development indexes of urbanization in the central region, sug-

gesting that the urbanization development of the city promotes the development of the 

tourism industry. In comparison, Lijiang and Huangshan are both natural resource-based 

cities with ecological environments in a significantly better condition than that of other 

cities, which bolsters tourism development and an ecological basis for the urbanization 

development. 

4.2. Analysis of Coupling Degree 

In order to display the change characteristics of system coupling degree intuitively 

in major tourist cities in China in different periods, ArcGIS analysis software was used in 

this study to draw the spatial distribution map of the system coupling degree in 2009, 

2012, 2015, and 2018 (Figure 2). According to the classification standard of coupling de-

grees, 35 major tourist cities were divided into four types. 

Overall, the system coupling degree in China’s major tourist cities has shown a sig-

nificant upward trend in the past decade. Most cities have achieved a high level of cou-

pling. In 2009, there were nine tourist cities in the high-level coupling stage, eight of which 

were eastern tourist cities, with Chongqing being the only western exception. There were 

19 tourist cities in the run-in stage, most of which were central and eastern tourist cities. 

There were six tourist cities in the antagonistic stage, all of which were central and western 

tourist cities. In 2009, only Yinchuan was in the low-level coupling stage amongst 35 tour-

ist cities in China. Through the analysis, we can see that the coupling degree of the tourism 

city system in the early stage of China’s central and western regions was at a low level, 

which indicates that the cities’ economic development levels, traffic locations, tourism re-

sources, urban infrastructure, and other factors had an impact on the coupling strength. 

In the early stage, the extensive urbanization development mode dominated by industrial 

development was mostly adopted in various regions, and the interaction effect with tour-

ism and the ecological environment was not obvious. In 2012, the 18th CPC National Con-

gress proposed the new-type urbanization and incorporated “ecological civilization” into 

the overall layout of “five-in-one”, which significantly improved the coupling effect of the 

three subsystems. The overall layout of five-in-one refers to the comprehensive promotion 

of economic, political, cultural, social, and ecological civilization constructions. From 2012 

to 2015, the system coupling degree in the central and western regions increased gradu-

ally, exceeding those in the eastern region. As of 2018, 24 major tourist cities reached a 

high level of coupling degree. The three subsystems reached a benign resonance coupling 

state. The proportion of cities with a high coupling degree reflects a law of decreasing in 

the east, central, and western regions. The urbanization development of the central and 

western regions started relatively late, and the economic level was undeveloped. In the 

early stage, the traditional urbanization development mode dominated by industrializa-

tion was mostly adopted. The urban tourism infrastructure was not complete, and tourism 

played a small role in urbanization. Moreover, the urbanization led by industrialization 

has caused a negative impact on the ecological environment, which leads to weaker inter-

actions between subsystems and a lower degree of system coupling. Noticeable spatial 

differences can be observed in the coupling degree of the tourism industry–urbanization–

ecological environment system in Chinese tourist cities, which reflects the positive effect 

of the urbanization level on the coupling strength of the system. 



Sustainability 2021, 13, 5867 12 of 18 
 

 

Figure 2. Spatial variation of coupling degree of the tourism–urbanization–ecological environment system in major tourist 

cities in China. 

4.3. Analysis of Coupling Coordination Degree 

In order to further explore the coordination degree of the internal subsystems of the 

tourism industry–urbanization–ecological environment system in major tourist cities in 

China and to analyze the spatiotemporal differences, cross-sectional data for the four 

years of 2009, 2012, 2015, and 2018 were selected for this study, and a spatial visualization 

analysis was performed. 

The results in Figure 3 show that in 2009, the system coupling coordination degrees 

of the 35 tourist cities were relatively low. Four cities were in the stage of coordinated 

development (primary coordination and intermediate coordination), 22 cities were in the 

stage of coordinated transition (on the verge of imbalance and barely coordinated), and 

the remaining nine cities were in the stage of coordinated recession (mild imbalance). In 

the early stage, the development of tourism industries in Chinese cities was relatively 

slow. People spent more on daily life expenditure and less on tourism and leisure. In ad-

dition, the traditional urbanization development mode was mostly industrial develop-

ment, which failed to provide the sufficient infrastructure required by the tourism indus-

try. In the process of developing tourism and strengthening urbanization, less emphasis 

was placed on ecological protection, which brought pressure on the ecological environ-

ment and led to poor coupling and coordination within the system. From 2009 to 2015, the 

coupling coordination degree of tourist cities had further improved. As of 2015, the nine 

cities in the early stage of coordination decline had all risen to the “coordinated transition” 

stage, mainly due to the rapid tourism industry development and the acceleration of ur-

banization. In 2018, 16 cities rose to the stage of coordinated development, which was four 

times the number recorded in 2009. In recent years, the state has vigorously advocated the 

construction of ecological civilization. Local governments have paid increasing attention 

to the ecological environment protection while vigorously developing tourism, thus 

strengthening the positive interaction between tourism and the ecological environment. 
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At the same time, local governments have actively responded to the requirements of new 

urbanization, promoting the urbanization development through tourism and accelerating 

the integration and development of the tourism industry, urbanization, and the ecological 

environment, and in so doing improving the coupling and coordination degree of the 

tourism industry–urbanization–ecological environment system. In terms of spatial distri-

bution, there is a significant difference in the level of urban coupling coordination 

amongst the eastern, central, and western regions. The urban coupling coordination in the 

eastern region is significantly higher than that in the central and western regions, which 

is similar to the spatial variation characteristics of the coupling degree. From the above 

analysis, it can be noted that although the coupling coordination degree within the sub-

systems is increasing year by year, it is still at a low level. It is concluded that the overall 

level of tourism development and urbanization in each city lags behind that of the ecolog-

ical environment, which is the main reason for the low overall level of system coupling 

and coordination. 

 

Figure 3. Spatial variation of coupling coordination degree of the tourism–urbanization–ecological environment system 

in major tourist cities in China. 

5. Discussion 

Due to the need for harmonious development between human beings and nature, 

sustainable development has become a matter of concern in countries across the world. In 

recent years, with the acceleration of tourism development, the interaction between tour-

ism activities and the ecological environment has become increasingly complex. Many 

countries are actively exploring new development models for urbanization. China has 

clearly proposed a green and sustainable urbanization path, relying on tourism to vigor-

ously promote the new urbanization development. Tourism is also closely linked to the 

urban ecological environment. There is a dynamic relationship among the tourism indus-

try, urbanization, and the ecological environment, which causes these three factors to pro-

mote and restrict each other. Vigorously developing the tourism industry, promoting the 
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construction of a new type of urbanization, and building an ecologically civilized society 

are important means to promoting coordinated regional development and sustainable 

economic growth. An evaluation index system of the tourism industry–urbanization–eco-

logical environment system was constructed in this study, and the evolution characteris-

tics of the coupling of the abovementioned system were analyzed for 35 major tourist cit-

ies in China from 2009 to 2018 by utilizing the comprehensive development index and 

coupling coordination model. 

The results show that the overall development level of the tourism industry and ur-

banization in China’s major tourist cities shows an increasing trend. The average devel-

opment level and urbanization level of the tourism industry and urbanization in eastern 

cities are significantly higher than those in central and western cities, and the comprehen-

sive development index of large and medium-sized cities is higher. From 2009 to 2018, 

the coupling degree of the tourism industry–urbanization–ecological environment system 

in China’s major tourist cities showed a significant upward trend. Most cities have 

reached a high level of coupling stage. The overall system coupling coordination degree 

of China’s major tourist cities from 2009 to 2018 showed an upward trend of “coordinated 

recession–coordinated transition–coordinated development”, but the overall coordina-

tion level is still low, as most cities are still in the stage of coordinated transition. The 

coupling coordination degree of eastern cities is significantly higher than that of central 

and western regions. 

The results further verify the existing research results. Relevant research shows that 

the level of urbanization will have a great impact on the development of the tourism in-

dustry [39]. Large and medium-sized cities with a high urbanization level can provide the 

infrastructure required for the development of tourism. At the same time, the rapid de-

velopment of urbanization can also provide high-quality professional support for tourism 

[30]. The results of this study show that the comprehensive development indexes of the 

tourism industry in eastern cities are significantly higher than those in the central and 

western cities. The comprehensive development indexes of the tourism industry in Wu-

han and Chongqing, which have higher urbanization level in the central and western re-

gions, are also significantly higher than other cities in the same region. Such findings thus 

verify the existing research results. There is an interactive relationship between urbaniza-

tion and tourism [40,41]. Urbanization will play a structural driving role in the develop-

ment of tourism [42] and promote the development of accommodation, catering, shop-

ping, and entertainment infrastructures as well as other tourism-related service indus-

tries. 

Further analysis reveals that the coupling degree and coupling coordination degree 

of the tourism industry–urbanization–ecological environment system in China’s major 

tourist cities increase yearly. In particular, since the Chinese government introduced the 

new urbanization path in 2012, the construction of an ecological civilization in the process 

of urbanization has been emphasized, closely integrating the development of tourism 

with the protection of the ecological environment. Thus, the coupling coordination degree 

of the tourism industry–urbanization–ecological environment system has been further im-

proved. The study shows that the coupling degree and coordination degree of the central 

and western cities are significantly lagging behind those of the eastern cities, and the in-

ternal heterogeneity is higher than that of the eastern cities. During the early stages of 

urbanization development in the central and western regions, industrial development 

was adopted, sidelining ecological protection in the process. The level of urbanization de-

velopment was low. Instead, central and western cities paid attention to the development 

of leisure tourism based on natural tourism resources. The above factors lead to the weak 

relationship between subsystems. Existing research shows that a strong coupling relation-

ship among the tourism industry, urbanization, and the ecological environment can be 

established. However, only when one or two sides of the tourism industry, urbanization, 

and the ecological environment develop to a certain level can they drive the remaining 
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subsystems. In addition, the tourism industry, urbanization, and the ecological environ-

ment are key to the development of mutual adaptation and mutual coordination in order 

to achieve the mutual promotion effect [18]. 

According to the spatiotemporal evolution characteristics of the coupling relation-

ship in the tourism industry–urbanization–ecological environment systems in China’s 

major tourist cities, a number of practical recommendations can be formulated. 

Firstly, governments should depart from the traditional urbanization development 

model led by heavy industry and instead support emerging industries, such as the tour-

ism industry, in the development of urbanization. As a modern service sector, tourism is 

labor-intensive and has strong factor agglomeration capabilities, which can create many 

employment opportunities, attract rural laborers to employment in cities, promote the de-

velopment of the regional economy, and improve the life quality of residents in destina-

tions. Therefore, relevant regions should take the promotion of tourism development as 

an important idea for the construction of new urbanization, pay attention to the embed-

ding of tourism or leisure functions in the process of urban construction, and improve the 

efficiency of urban space utilization. In the process of development, attention ought to be 

given to the impact of tourism and urbanization on the ecological environment, so as to 

effectively balance the relationship between the three. 

Secondly, the level of tourism and urbanization in the eastern region is relatively 

high, and more attention is dedicated to environmental governance and ecological pro-

tection in the development process. Cities in the eastern region are an ideal exemplars for 

the central and western cities; the latter should seek to change the traditional tourism de-

velopment mode, actively promote the transformation and upgrading of tourism devel-

opment mode, strengthen the ecological protection and resource utilization in the devel-

opment process of the tourism industry, and strive to enhance the competitiveness of their 

tourism brand. Such efforts can help enhance the agglomeration capacity of the elements 

of regional tourism and promote the development process of new urbanization. All in all, 

cities in China ought to narrow the gap of industrial development levels between the east-

ern, central, and western regions and promote the high-quality and sustainable develop-

ment of China’s tourism urbanization level. Each region should formulate targeted tour-

ism urbanization development strategies that meet the actual conditions of the region and 

adjust the development mode of tourism and new urbanization according to local condi-

tions. Finally, the new urbanization is human-centered urbanization. The essence is to 

shift from focusing on the expansion and promotion of urban material to satisfaction of 

people’s needs and all-round development. Tourism can not only promote the ecological 

construction of new urbanization but also effectively promote in situ urbanization, further 

promote the integration of urban and rural industries, and enable destination residents to 

diversify their income sources and professional identities in the process of urbanization. 

We can take characteristic towns, agricultural parks, and tourism greenways as the start-

ing point to accelerate the transformation of development mode and efficiently promote 

new urbanization. 

6. Conclusions 

The tourism industry, urbanization, and the ecological environment all have im-

portant impacts on regional economic development, and there are significant correlations 

and interactions among them. Few studies have incorporated the systems of the tourism 

industry, urbanization, and the ecological environment into the same research framework 

and explored their coupling relationships. There are also relatively few studies that ana-

lyzed the coupling development of the tourism urbanization system in different cities in 

China from a spatiotemporal perspective. Based on the data of 35 major tourist cities in 

China from 2009 to 2018, this study evaluated the coupling coordination and dynamic 

relationships within the tourism industry–urbanization–ecological environment system. 

It compared the development level of tourism urbanization and the coupling degree and 

coordination degree of the abovementioned system in the major tourist cities in Eastern, 



Sustainability 2021, 13, 5867 16 of 18 
 

Central, and Western China. The results further deepen the understanding of the coupling 

development mode and spatiotemporal evolution law of the composite system and enrich 

the dimension and depth of tourism coupling research. This study also provides a basis 

for tourism cities in various regions of China to formulate new urbanization development 

measures, accelerate tourism supply-side reforms, and implement ecological civilization 

construction based on their own resource conditions and development levels. This may 

help to further equalize the development level between the cities as well as improve the 

overall coordination between the tourism industry, urbanization, and the ecological envi-

ronment in China. 

However, this study is not without limitations. Due to the difficulty of data acquisi-

tion and the complexity of the system, the selection of evaluation indexes will differ 

amongst different scholars. This will affect the research results to a certain extent and lead 

to certain limitations in this study. In addition, there is still a big gap between China’s 

current urbanization development level and that of Western countries. The results of this 

paper show that the coupling degree and coordination degree of the tourism industry–

urbanization–ecological environment system of 35 tourism cities in China have an up-

ward trend. However, the existing literature shows that in some Western and Asian cities, 

excessive tourism development and tourism supply may exceed urban space carrying ca-

pacity, which then brings many negative effects to the city and damages the ecological 

sustainability of the tourism industry [5,43,44]. As such, on the basis of integrating multi-

disciplinary research methods and ideas, future studies may probe the coupling and co-

ordination mechanism within the three subsystems of the tourism industry, urbanization, 

and the ecological environment; identify the influencing factors leading to the differences 

and changes in the internal coordination of the system; explore how to utilize tourism to 

promote urbanization within the scope of urban and ecological environment carrying ca-

pacity; and balance the relationship between ecological sustainability of tourism and so-

cial sustainability. 
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