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Abstract: A comprehensive evaluation system of the economy-tourism-environment system is 
established from the national perspective. On the basis of the constructed models of development, 
coupling, and coupling coordination, the comprehensive level of economy-tourism-environment of 
the 29 provinces(municipalities and autonomous regions) in mainland China(excluding Xinjiang 
and Tibet) from the year of 2007 to 2016 was evaluated. By introducing the method of Kernel 
density function and Moran’I global spatial autocorrelation analysis, the temporal and spatial 
evolution characteristics of the development degree, coupling degree, coupling coordination degree 
of the system are studied. The results show that: (1)the development degree of the 
economy-tourism-environment system is low, the coupling degree is high; (2)the coupling 
coordination degree is general or intermediate(neither high nor low) and is complex in diversity; 
(3)the development, coupling degree and coupling coordination degree are greatly improved, and 
the gaps between the provinces are decreased; (4)the spatial distribution of development degree 
evolved gradually from “random” into the “aggregation” characteristics;(5)the coupling degree and 
coupling coordination degree in spatial distribution has obvious characteristics of “aggregation”. In 
view of the problems existing in China’s economy-tourism-environment system, the relevant 
countermeasures measures are given in order to promote the coordinate development of the 
economy-tourism-environment. 

Introduction 

The impact of the developing tourism is a topic of increasing concern in the academic world. In 
as early as the 1970s, scholars outside China did research of the relationship between tourism and 
economy, and they found tourism played an active role in the development of the economy which, 
in turn, played a driving role in tourism. Tourism, as a “double-edge sword”, however, has both an 
active and a passive impact on the economy. The special characteristics of what tourism relies on 
and consumes determine the complex coupling relationship among tourism, the economy and the 
environment. Based on the 29 provinces (municipalities and autonomous regions, excluding 
Xinjiang and Tibet due to shortage of the necessary data) in mainland China, this paper, by 
introducing Kernel density function and Moran'I global spatial autocorrelation analysis, studies the 
coupling coherent relationship among economy, tourism and environment. What is more important, 
this paper studies the law of evolution in space and time of the coupling ties in order to have a more 
comprehensive analysis of China’s law of the relationship in space and time among the three factors 
for the benefit of the departments concerned. 

Processing of the Model and Data 

2020 International Conference on Social Sciences and Social Phenomena (ICSSSP2020)

DOI: 10.38007/Proceedings.0001162 ISBN: 978-1-80052-007-3-720-

2020 International Conference on Social Sciences and Social Phenomena (ICSSSP2020)

DOI: 10.38007/Proceedings.0001162 ISBN: 978-1-80052-007-3-720-

mailto:C973672272@qq.com


Establishing a Comprehensive Evaluation Index System. This paper, as is needed and based 
on previous research papers, has established a comprehensive evaluation index system for China’s 
region economy-tourism-environment study as shown in Table 1, including three primary indexes 
divided into 6 secondary indexes and further into 15 tertiary indexes, of which 11 are forward and 4 
are backward.   

Table 1. China's provincial economy-tourism-environment comprehensive evaluation index system 

Primary 
Index 

Secondary 
Index Tertiary Indexes (including both forward and backward ones) 

Economy 
subsystem 
(X) 
 

Aggregate 
Index 
(X1) 

Region-based Gross Value of Production per capita (x11, 
positive); 
Compensation for workers (x12,positive); Household 
consumption(x13, negative) 

Structure 
Indicator 
(X2) 

Added value of the first industry(x21,positive); Added value of 
the second industry(x22,positive); Added value of the third 
industry(x23, positive) 

Tourism 
subsystem 
(Y) 
 

Number of 
tourists 
received 
(Y1) 

Number of overseas tourists(y11,positive) and Number of 
domestic tourists(y12,positive) received 

Tourism 
revenue 
(Y2) 

Foreign currency revenue (y21,positive), Revenue from 
domestic currency (y22,positive) 

Environment 
subsystem 
(Z) 
 

Environmental 
Disruption 
(Z1) 

Discharge amount of waste-water(z11,negative), Sulfur dioxide 
emission(Z12,negative),Waste discharge of general 
industry(z13,negative) 

Environmental 
improvement 
and restoration 
(Z2) 

Expenditure on the environmental 
protection(zZ21,positive),Total afforestation area(z22,positive) 

Standardizing the Data and Processing the Weight. The indexes, both forward and backward, 
need to be normalized: for forward indexes: 
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In which minmax , xx  are respectively the maximum and minimum of a particular index, x is a 
certain index of the sample, index value after normalization. Due to the different dimensions of the 
tertiary indexes in the index evaluation system, this paper uses the index weight based on the 
variable coefficient to determine the weights of the various tertiary indexes so that the disadvantage 
of subjective assessment can be avoided. The weights of the various tertiary indexes can be 
expressed in:
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iV  is the variable coefficient of the first index, iσ  is the standard deviation of the first index , 

and 
−

x  is the average value. 
After the determination of the weights of the various tertiary indexes, we can multiply the 

tertiary indexes with their respective weights and we have secondary indexes by adding them. 
Considering that each secondary index has the same function for the primary index and has the 
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same weight, then we get the primary indexes by multiplying the secondary indexes by their 
weights. 

Model of How Much the Economy-Tourism-Environment System is Developed and How it 
is Calculated. The model of how much the development is can be expressed with: 

ZYXZYXG γβα ++=),,(                           (5) 
In which λγβα ,,,  are indexes to be determined, and if the contribution amounts  of the 

economy, tourism, and environment in the whole system are the same, we have 

 3
1=== γβα

.                                 (6) 
Model for the Coupling Degree of the Economy-Tourism-Environment System and How it 

is Calculated. The paper has introduced the coupling concept of physics into the three element 
system,  therefore we get the coupling degree of the economy-tourism-environment system with:   

ZYX
XYZC

++
=

3/1)(3
                                  (7)

 

Model for the Coupling Coordination Degree of the Economy-Tourism-Environment 
System and How it is Calculated. The coupling coordination degree is the integration of the 
development degree and coupling degree, which can be Expressed in  

),,(),,(),,( ZYXGZYXCZYXD ×=                        (8) 
“The First Law of Geography”. To study the characteristics in space of the Chinese 

economy-tourism-environment system, the paper has introduced the Moran’I global spatial 
autocorrelation analysis, and the Moran’I index can be obtained with:   
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S , n stands for the amount of observed value: ix  is the calculated value of a 

particular property；  ix  is the calculated mean value of the property； ijW  is the neighboring 

relation between Entity 1 and j topology; if the case is in neighboring relation, we have 1=ijW , on 

the contrary, 0=ijW . 

Conclusion and Discussion  

Table 2 gives the comprehensive development degree index of the 
economy-tourism-environment system of the 29 provinces/municipalities of mainland China 
(excluding Xinjiang and Tibet) for the 2007--2016 period, the mean value and types of the coupling 
degrees and the coupling coordination degrees.The comprehensive development degree index 
shows that China’s does not have a high economy-tourism-environment development level, and 22 
of them are moderately high. The coupling degree index tells us that China’s 
economy-tourism-environment coupling is rather high and 23 of the provinces are very good while 
the coupling coordination degree varies in diversity, covering 8 types from “good coordination” to 
“extreme disorder/recession”. The provinces in east China are relatively high while those in the 
west are obviously low.  
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Table 2. Mean value and types of index in China’s provinces(2016-2017) 

 
Provinces 

Mean value of 
Comprehensi

ve 
Development 

Degree 
Index(CDDI) 

Types of 
Comprehensi

ve 
Development  
Index(CDI) 

Mean 
value of 
Couplin

g 
Degree 

Types of 
Coupling 
Degree 

Mean value 
of Coupling 
Coordinatio

n Degree 

Types of 
Coupling 

Coordination 
Degree 

Beijing 0.46 Full 
development 0.97 

Excellent 
coordinatio

n 
0.67 

Rudimentary 
coordinated 
development 

Tianjin 0.34 Intermediate 
development 0.90 

Excellent 
coordinatio

n 
0.55 

Low 
coordinated 
development 

Hebei 0.33 Intermediate 
development 0.90 

Excellent 
coordinatio

n 
0.55 

Low 
coordinated 
development 

Shanxi 0.25 Intermediate 
development 0.91 

Excellent 
coordinatio

n 
0.48 

On the verge 
of a 

recession 

Inner 
Mongolia 0.35 Intermediate 

development 0.75 
Good 

coordinatio
n 

0.51 
Low 

coordinated 
development 

Liaoning 0.36 Intermediate 
development 0.99 

Excellent 
coordinatio

n 
0.60 

Rudimentary 
coordinated 
development 

Jilin 0.29 Intermediate 
development 0.77 

Good 
coordinatio

n 
0.47 

On the verge 
of a 

recession 

Heilongjian
g 0.31 Intermediate 

development 0.83 
Excellent 

coordinatio
n 

0.50 
Low 

coordinated 
development 

Shanghai 0.43 Full 
development 0.99 

Excellent 
coordinatio

n 
0.65 

Rudimentary 
coordinated 
development 

Jiangsu 0.56 Full 
development 0.97 

Excellent 
coordinatio

n 
0.74 

Intermediatel
y 

coordinated 
development 

Zhejiang 0.48 Full 
development 1.00 

Excellent 
coordinatio

n 
0.69 

Rudimentary 
coordinated 
development 

Anhui 0.32 Intermediate 
development 0.94 

Excellent 
coordinatio

n 
0.55 

Low 
coordinated 
development 

Fujian 0.37 Intermediate 
development 0.97 

Excellent 
coordinatio

n 
0.59 

Low 
coordinated 
development 

Jiangxi 0.29 Intermediate 
development 0.87 

Excellent 
coordinatio

n 
0.50 

Low 
coordinated 
development 

-723--723-



In order to know whether China’s economy-tourism-environment system improved or not and 
the gaps among the provinces were wider or narrower during the 2007-2016 period, the paper has 
introduced the method of Kernel density function, which studies, based on the data, the 
characteristics of the numerical value distribution without the need to determine in advance the 
function relation between the variables, free from the subjectiveness of other methods. Figure 1 
gives, based on this approach,  the evolution law of the development degree (every two years). The 

Shandong 0.48 Full 
development 0.94 

Excellent 
coordinatio

n 
0.67 

Rudimentary 
coordinated 
development 

Henan 0.38 Intermediate 
development 0.97 

Excellent 
coordinatio

n 
0.61 

Rudimentary 
coordinated 
development 

Hubei 0.37 Intermediate 
development 0.94 

Excellent 
coordinatio

n 
0.59 

Low 
coordinated 
development 

Hunan 0.38 Intermediate 
development 0.92 

Excellent 
coordinatio

n 
0.59 

Low 
coordinated 
development 

Guangdong 0.70 Good 
development 0.95 

Excellent 
coordinatio

n 
0.82 

Well 
coordinated 
development 

Guangxi 0.30 Intermediate 
development 0.93 

Excellent 
coordinatio

n 
0.52 

Low 
coordinated 
development 

Hainan 0.18 Lagging 
development 0.65 

Moderate 
coordinatio

n 
 

0.34 
Mild 

disfunctional 
decline 

Chongqing 0.30 Intermediate 
development 0.90 

Excellent 
coordinatio

n 
0.51 

Low 
coordinated 
development 

Sichuan 0.39 Intermediate 
development 0.96 

Excellent 
coordinatio

n 
0.61 

Rudimentary 
coordinated 
development 

Guizhou 0.26 Intermediate 
development 0.83 

Excellent 
coordinatio

n 
0.46 

On the verge 
of a 

recession 

Yunnan 0.37 Intermediate 
development 0.86 

Excellent 
coordinatio

n 
0.56 

Low 
coordinated 
development 

Shaanxi 0.34 Intermediate 
development 0.88 

Excellent 
coordinatio

n 
0.54 

Low 
coordinated 
development 

Gansu 0.24 Intermediate 
development 0.57 

Low 
coordinatio

n 
0.37 

Mild 
disfunctional 

decline 

Qinghai 0.22 Intermediate 
development 0.25 Serious 

imbalance 0.23 
Moderately 

disfunctional 
decline 

Ningxia 0.21 Intermediate 
development 0.04 Serious 

imbalance 0.06 
Extremely 

disfunctional 
decline 
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2007 curve shows three peaks. The peak positions of high value have remarkably shifted 
rightward.The position of the main peak has continued to rise, and the “3 peaks” have evolved to 
“Double Peaks”. The 2016 “double peaks” have continually gone upward and the curves have 
become “double peaks” of the “ideal Gaussian Distribution”. The overall picture shows that China’s 
economy-tourism-environment system has improved in development.  
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Fig. 1 The time evolution law of the development degree of economy-tourism-environment system 
(2007-2016) 
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Fig. 2 The time evolution law of the coupling degree of economy-tourism-environment system 
(2007-2016) 

Every two years of the coupling degree evolution law (in Figure 2) of China’s 
economy-tourism-environment system during the 2007--2016 period presents a main peak in the 
high value area, the left side of which is escorted by a couple of “minor peaks”. That shows that 
there has been “multistage differentiation” among the coupling provinces. Most of the provinces are 
at a high coupling level. From the position of the main peak we see that between 2007 and 2014 the 
rough coupling degree has been keeping upward and between 2014 and 2016 the coupling remained 
basically steady. From the width of the peak waists(the corresponding width when the intensity 
remained as half of what it was) we see that in the 2007-2014 period, the width of the peak waists 
keeps narrowing, indicating that the interior disparities are turning smaller. Between 2014 and 2016 
things remain basically stable.   
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Fig. 3 The time evolution law of the coupling coordination degree of 
economy-tourism-environment system (2007-2016) 

Every two years between 2007 and 2016 the coupling coordination degree (see Figure 3) of the 
economy-tourism-environment system presents a multi-peak characteristic, indicating a kind of 
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multipolarity in coupling coordination. With the lapse of time, the position of the main peak keeps 
moving obviously to the right side, which is a sign of improvement of the coupling coordination of 
our country’s economy-tourism-environment system.  

 
 
 
 
 
 
 
 
 

 
 

Fig. 4 The spatial evolution characteristics of the development degree, coupling degree and 
coupling coordination degree of economy-tourism-environment system (2007-2016) 

Figure 4 displays the correlated property in space among the development, coupling, and 
coupling coordination of the economy-tourism-environment system for the 2007--2016 period.  

By calculation with Moran’ I indicator we obtain the distribution law in space of the 
development, coupling and coupling coordination of the economy-tourism-environment system for 
the 2007- 2016 period (see Figure 4). The three indicators have always been of positive value, 
demonstrating the gathering characteristics in space of the development, coupling and coupling 
coordination  of the economy-tourism-environment system. The development degree for 2007 
lingers basically at zero in value. With the passing of time, it climbed up gradually, showing that 
development is changing rapidly toward “aggregation” from “random”. The coupling degree for 
2007-2013 is weakening in “aggregation”, and during the 2013-2016 period “aggregation” 
intensifies while coupling coordination is roughly displaying characteristics of “aggregation” in 
distribution.   

In summary, the development of the economy-tourism-environment system of China is 
somewhat low while coupling degree is relatively high. The disadvantage of the inferior 
development has resulted in a rather low coupling coordination among the three systems. There is, 
however, some improvement in development, coupling, and coupling coordination. The gaps among 
the provinces/municipalities are in a inclination of reduction. The development, coupling, and 
coupling coordination show an “aggregation” property in geography. On the basis of the above 
analysis, the paper offers measures and suggestions for leading to a harmonious development of our 
economy, tourism and environment: 1. “Smart tourism” leads the development of the economy and 
environment preservation; 2. Under the belt-and road initiative, we accelerate the growth of tourism 
and economy; 3.Tourism drives the environment preservation; 4.The provinces/municipalities 
develop tourism under the perspective of protecting our ecological environment and creating 
benefits in a low-carbon economy. We should intensify the preservation and maintain our 
environment. We should improve the environment of the tourist destinations through afforestation， 
water and air control to attract more tourists to ensure a harmonious development and benefits 
without damaging tourism, economic activities, and ecological environment.   
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