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Abstract: Tourism has rapidly developed into one of the world’s largest industries, and represents a
new growth point for stimulating a region’s economic and social development. Therefore, a clear
understanding of the interactive relationship between the tourism industry, the economy and the
environment, as well as the potential mechanisms involved, can play an important role in improving
the coordination between these three elements and forming a sustainable development policy.
By utilizing quantitative analysis methods and models, this study uses Qingyang City, Gansu
Province, as a case study, and tests the relationship between the development of the tourism industry,
the economy and the environment. This study makes a number of important conclusions: (1) a
mutually promoting relationship does not exist between the development of the tourism industry
and economic growth; instead, a unidirectional relationship is found between the two elements.
Similarly, a mutually promoting relationship does not exist between the development of the tourism
industry and environmental quality; rather, a unidirectional relationship is found between the two
elements. (2) The “curse effect” on economic growth imposed by the development of the tourism
industry is found to exist. The development of the tourism industry not only exerts a direct negative
influence on economic growth, but also adversely affects it in an indirect way through its influence
over some transmission factors. Additionally, the curse effect on the environment imposed by the
development of the tourism industry is also found to exist. The development of the tourism industry
not only imposes a direct negative influence on the environment, but also adversely affects it in an
indirect way through its influence over some transmission factors. (3) During the process of regional
development, the relationship between the tourism industry, the economy and the environment needs
to be correctly addressed. Through effective policies, it should be possible to realize the coordination
of and sustainable development between the tourism industry, the economy and the environment.
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1. Introduction

Tourism is a new industry that developed rapidly after World War II. It is increasingly developing,
and has become one of the largest industries in the world [1]. Meanwhile, China’s tourism industry is
developing at a high speed, and has become a brand new way of stimulating the country’s social and
economic development. With rapid development, many consider that the tourism industry promotes
economic growth, but damages the environment. However, whether in China or other countries,
the relationship between the tourism industry, the economy and the environment is very complicated.
For example, the tourism industry can promote economic growth and the environmental quality,
but also might restrain them simultaneously [2]. Furthermore, the quality of the development of the
tourism-industry-is-closely-related to cultural and environmental protection of tourist destinations [3].
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The development of regional tourism industries is interactive with the economy and the
environment. They develop together and combine mutual benefit and reciprocity. If any element is
ignored, there will be errors and biases when we study the relationship between regional tourism
industries, the economy and the environment. An important question is whether the relationship
between the tourism industry, the economy and the environment mutually promote each other well.
Therefore, the relationship between the two should be explored and tested deeply, which is the purpose
of this study. The specific goal of this study is to integrate the tourism industry, the economy and
the environment into a unified framework to analyze the relationship between the three by selecting
their representative indices and using the Vector Auto Regression(VAR) coupling model and the
econometric regression model.

In the present study, Qingyang City, Gansu Province is used as the case study area [4]. The VAR
coupling model was established to study the coupling relationship between the tourism industry,
the economy and the environment, and a quantitative analysis model was built to study the “curse
effect” on the economy and the environment caused by the development of the tourism industry, as well
as the mechanisms involved. Based on these analyses, relevant conclusions are drawn, with some
countermeasures and suggestions proposed. Therefore, the present study compensates for some of the
shortcomings of existing research, and thus has great theoretical and practical significance. This study
could provide a reference for the further development of the regional tourism industry; offer a valuable
reference for the design and development of any local government policy that aims to coordinate
the relationship between the tourism industry, the economy and the environment; and promote their
development in a sustainable manner.

2. Literature Review

Studies on the relationship between the development of the tourism industry and the economy
and environment often start from two basic aspects: the relationship between the tourism industry
and the economy, and the relationship between the tourism industry and the environment.

A large number of studies have investigated the relationship between the tourism industry and
the economy from different perspectives. For instance, theoretical analyses and simple statistical
analyses, such as the input-output model and the theory of tourism multipliers, have commonly
been used to study such a relationship in the early stages of research into the connection between
tourism and the economy. For example, by using 109 countries as case studies, Du et al. [5] found
that the tourism industry played the most effective role in promoting long-term economic growth.
Moreover, Mathieson [6] developed the theory of tourism multipliers to quantify the impact of the
tourism industry on the economy. Based on the index of per capita gross domestic product (GDP) and
the total number of tourists, Rizal and Asokan [7] discovered that the development of the tourism
industry in Sikkim State of India could promote economic growth. More recently, relevant studies
have mainly focused on testing the relationship between tourism and the economy by utilizing time
series data or panel data, with the co-integration test and the Granger causality test representing
some commonly used quantitative analysis methods. Balaguer and Cantavella-Jorda [8] first applied
co-integration theory to the study of the relationship between the tourism industry and the economy,
finding a long-term equilibrium relationship between the development of the former and regional
economic growth in Spain. The Granger causality test further revealed that the development of the
Spanish tourism industry promoted the country’s overall economic growth in a unidirectional way.
By using data from between 1980 and 2013 in Kenya, Akama [9] found the local tourism industry
could promote economic development. Overall, whether the studies are based on early qualitative
theories and a simple statistical analysis, or on more recent sophisticated time series analysis, the main
conclusions can be divided into three categories. The first category is that the development of the
tourism industry promotes economic growth in a unidirectional way. Some supporting evidence is
as follows. By using the input—output model, Khoshkhoo et al. [10] demonstrated that the tourism
industry could promote local economic development in Iran. Additionally, based on panel data
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collected from 19 island countries between 1990 and 2007, Seetanah [11] found that the development of
the tourism industry played a significant role in promoting economic growth. Furthermore, based on
panel data collected from 34 Organization for Economic Cooperation and Development (OECD)
countries between 1997 and 2012, Govdeli and Direkci [12] came to a similar conclusion. The second
category of main conclusions is that the development of the tourism industry and economic growth
could mutually facilitate each other with a bidirectional causal relationship. For example, Ongan
and Demiroz [13] analyzed data collected between 1980 and 2004 in Turkey, and ascertained that
there was a bidirectional causal relationship between the tourism industry and economic growth.
Additionally, by using the Granger causality test, Roudi et al. [14] reached a similar conclusion for
small island developing states. Furthermore, Besel and Uygun [15] also analyzed the relationship
between economic growth and tourism development in Turkey by Fourier cointegration analysis and
time varying causality analysis, and ascertained that there was a bidirectional causal relationship
between them. The third category of main conclusions is that the development of the tourism industry
does not promote economic growth in a unidirectional way. For instance, Arslanturk et al. [16] used
the Vector Error Correction Model(VECM) to analyze data collected between 1963 and 2006 in Turkey,
with the results showing that there was no Granger causality between tourism earnings and GDP,
indicating that the assumption of tourism-led growth (TLG) is not always valid for each case study.
Additionally, Kokotovic [17] analyzed the relationship between the tourism industry and economic
growth in Croatia and the Czech Republic, and found that tourism would not promote economic
growth in a unidirectional way. Moreover, based on data from between 1990 and 2015 of 10 top global
tourism destinations, Shahbaz et al. [18] reached a similar conclusion.

The tourism industry is highly dependent on the environment, as the latter is its developmental
basis. International research on the relationship between the tourism industry and the environment
focuses on two major aspects, namely: the impact of the tourism industry on the environment, and the
impact and consequence of environmental changes on the development of the tourism industry.
Studies on the impact of the development of the tourism industry on the regional environment began
in the 1930s, with a focus on the negative impact tourism activities had imposed on the ecological
environment (e.g., Lutz [19]). Wall and Wright [20] first started to explore the mechanisms that might
explain the impact of the tourism industry on the environment, and the work of authors such as
Wall [21] led to wide debates about this issue. In the 1990s, Wackernagel [22] developed the ecological
footprint evaluation method, which has been widely used to study the relationship between the
tourism industry and the environment. In the 21st century, this field has been further expanded and
deepened. Overall, there are two contrasting viewpoints. The first is that the development of the
tourism industry imposes a negative impact on the environment. Most researchers reached similar
conclusions. Stefanica [23] found that transportation in the tourism industry had the most serious
impact on the environment. Additionally, Rizal and Asokan [24] discovered that the environmental
impact of tourism is different for each region, and concluded that a detailed study on environmental
impact assessment is needed for sustainable management and environmental protection. Furthermore,
Stanciu et al. [25], using the Romanian Black Sea Coast as a case study, found that the tourism industry
had a significant negative impact on sustainable development. Moreover, Jafari [26] studied the
relationship between tourism and ecological protection and sustainable development in villages,
and found that tourism had a positive impact on ecological protection and sustainable development in
the early stage, but had a negative impact in the late stage. The second contrasting viewpoint is that
the development of the tourism industry can have a positive impact, or negligible negative impact,
on the environment, although the number of such studies is quite limited. A few studies supported
this viewpoint. Gossling et al. [27] believed that the development of the tourism industry was highly
likely to lead to an increase in water consumption, but pointed out that it was not the main cause.
Additionally, Smith [28] felt that the development of the tourism industry had two contrasting impacts
on the ecological environment; both negative and positive impacts could be found. Researchers are
also beginning to test the impact of the ecological environment on the tourism industry. For example,
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Hein et al. [29] conducted an empirical study in Spain, and discovered that the climate and weather
could, to some extent, affect the development of tourism activities. Additionally, taking South-East
Asian countries as examples, Brahmasrene and Lee [30] discovered that the tourism industry could
inhibit carbon emissions, and that ecotourism was effective. Furthermore, Chin et al. [31] studied
the impact of the environment on the development of tourism in Malaysia, and found that a quality
ecological environment would promote the competitiveness of rural tourism destinations effectively.

Chinese scholars began to study the relationship between the tourism industry and the economy
relatively late, and their findings can be categorized as follows. Firstly, the tourism industry can
promote the economy in a unidirectional way. For example, Zhang et al. [32] analyzed the relationship
between tourism and economic growth in 11 cities in Shanxi Province, and found that tourism had a
clear pulling effect on the economy. Secondly, the tourism industry and the economy can facilitate
and promote each other in a bidirectional way. For example, based on data between 2000 and 2016,
Chen and Gao [33] found that there was a long-term stable and coordinated relationship between the
tourism industry and the economy in Guangxi Province, by using VAR and the Granger causality
test model; however, the role of tourism in promoting economic growth was not as significant as the
contribution of economic growth to the development of the tourism industry. Additionally, Sui and
Liu [34] analyzed the relationship between the development of tourism and macroeconomic growth
in China using a non-linear Markov switching causality (MSC) model, and found that there was
bidirectional causality between the two. Moreover, Yang [35] found that there was a long-term and
stable relationship between economic growth and the tourism industry based on data from Guilin from
the past 10 years. The third category of findings are those that suggest the development of the tourism
industry will not promote economic development. For example, based on data from between 2000 and
2015 for 11 cities in Zhejiang, Xu et al. [36] found that when tourism dependence reached a certain
level, the negative externality of tourism became obvious, which was unfavorable to economic growth.

In the 1980s, Chinese scholars began to study the relationship between the development of the
tourism industry and environmental quality. Specifically, they studied the impact of the development of
the tourism industry on the ecological environment, as well as the impact of the ecological environment
on the development of the tourism industry. For the former, consistent conclusions were drawn,
which were similar to the findings of international experts, that the development of the tourism
industry would damage the ecological environment. For instance, Fan and Yang [37] confirmed
that the unreasonable use of tourism resources would cause serious damage to the local ecological
environment. In contrast, studies on the impact of the environment on the tourism industry are quite
limited. Some scholars have applied either the ecological footprint or environmental capacity method
in this area. For example, Liu and Wang [38] used the ecological footprint theory and the ecological
capacity theory to analyze the ecological capacity of tourism in the Nanji wetlands.

The relationship between the tourism industry, the economy and the environment in different
countries and regions has become a widely discussed issue in the field of tourism research in recent
years. Both international and domestic studies have expounded the relationship between the tourism
industry and the economy, and the relationship between the tourism industry and the environment,
from different perspectives. To date, research has made some important breakthroughs; however,
problems and deficiencies still exist. Firstly, from the perspective of sustainable development, studies
that establish a unified framework to systematically study the relationship between the tourism
industry, the economy and the environment are still very limited. Secondly, studies that test the
interactive relationship between the tourism industry, the economy and the environment, as well as
the potential mechanisms involved, are lacking and inconclusive. Therefore, this study aims to address
these shortcomings.
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3. Materials and Methods

3.1. The study Area

Qingyang City is a provincial city in Gansu Province, which lies in eastern Gansu province,
and the juncture of Shanxi, Gansu and Ningxia Provinces. It is located in the south-west of the Ordos
Basin and the Loess Plateau Gullys Region of the middle reaches of the Yellow River. The total land area
of the city is 27,119 km?. As of 2016, Qingyang City governs one district and seven counties, which are
Xifeng District and Qingcheng, Huachi, Ning, Zhenyuan, Heshui, Zhengning and Huan County
(Figure 1). The total population is 2.2419 million. Qingyang City is one of the most significant historical
and cultural locations in western China, and has unique tourism resources and distinct regional
characteristics. In 2016, the total number of domestic tourists in Qingyang City was 8.789 million,
and the earnings from domestic tourism were 4.18 billion RMB [39].

1

Huan County

Huachi County

Qingcheng County Heshui County

Zhenyuan County

Xifeng District Ning County |

Zhengning County |
Legend
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Figure 1. Administrative map of Qingyang City.

In 2016, the GDP of Qingyang City was 59.783 billion RMB, and the proportional contributions of
three industries in the economic structure were 14.3%, 47.75% and 37.95%, respectively. Additionally,
the environmental pressure of Qingyang City increases day by day due to an increase in environmental
pollutant emissions in recent years, and to the relatively fragile ecological environment [40].

3.2. The Selection of Indices

Based on existing research results and the current situation of Qingyang City, indices have been
selected and determined [9,41]. For the tourism industry indices, this study mainly drew from the
research results of Feng et al. [42] and Xu et al. [43], and selected representative indices. For the
economic indices, this study mainly drew from the research results of Xue et al. [44], Sun et al. [45] and
Wang et al. [46], and selected representative indices; for the environmental indices, this study mainly
drew from the research results of Xue et al. [47], Zhang et al. [48] and Zhou et al. [49], and selected
representative indices. Specific indices are shown in Table 1. The studied period was from 1990 to
2017, with all index data collected from the Qingyang City Statistical Yearbook [50], the Qingyang
City Environmental Quality Bulletin [51], China’s Tourism Statistical Yearbook [52], the Statistical
Yearbook of Gansu Province [40], the Statistical Bulletin of National Economic and Social Development
of Qingyang City [39], China’s Environment Statistical Yearbook [53] and data provided by the
Department of Statistics, the Department of Tourism, the Department of Environmental Protection and
other government sectors of Qingyang City and Gansu Province.
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Table 1. Definitions of the relevant indices.

6 0of 23

Index Name Abbreviation Index Calculation
Domestic tourism earnings DT Statistics on domestic tourism earnings
Number of domestic tourists TR Statistics on the number of domestic tourists
The development of the tourism industry ~ Number of travel agencies TA Statistics on the number of travel agencies
Proportion of domestic tourism earnings TGR Domestic tourism earnings /GDP
Growth rate of domestic tourism earnings TRG
Economic erowth Per capita GDP Y Statistics on per capita GDP
& Growth rate of per capita GDP GY
Environmental qualit Discharge of domestic garbage HG Statistics on the discharge of domestic garbage
! y Discharge of domestic sewage DS Statistics on the discharge of domestic sewage
Human capital The proportion of education spending EDU Education spending/financial spending
Technology innovation The proportion of technology spending P Technology spending/financial spending
Institutional f Openness level OPEN Total imports and exports /GDP
nstitutional factors Marketability level MKZ Total investment in fixed assets/national budget
Price factors Price level CPI Statistics on the consumer price index
Material capital Proportion of fixed capital INV The total amount of fixed capital/ GDP
Labor force Number of employees LAB Statistics on the number of employees
Geographical factors Traffic accessibility LOCA Road length/regional land cover area
Industrial structure Proportion of tertiary industry output value 1S Tertiary industry output value/GDP
Urban scale Total population size Us Statistics on total population size
Environmental policy Proportion of environmental investment HB Environmental investment/financial spending
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3.3. The Vector Auto Regression(VAR)-Based Coupling Model

VAR models are non-structural models which combine multiple equations [54]. The function of
endogenous variables is to regress all lagged values of endogenous variables in the system.
The typical structure of the VAR(p) model is:

Yi = A1Y; 1+ AY; o+ L+ Ath—p + B Xy +L+ B Xe—y + ¢, t=1,2,LT 1)

where Y; is a m-dimension vector of endogenous variables, X; is a d-dimension vector of exogenous
variables, Ay, ..., Ap and By, ..., By is the parameter matrix with variables to be regressed,
where endogenous variables have a p-order lag, and the exogenous variables have r-order lag, and ¢;
represents the effects of random variation, without self-correlation within the same period.

A generalized impulse response function is applied to study the long-term dynamic relationship
between the development of the tourism industry and economic growth, and the development of the
tourism industry and environmental quality [55,56]. Many scholars have used this model to carry out
related research [57,58]. The following equation is used for this purpose:

Y = Ver+clep 1+ e 2 +K )

0 1 2 q 0 _ Wiy
Cijr Cijr -+ s Cije Herein, c:. T

The impulse of y; causes the response function of y; as: c; i ij =

During the period t, the model quantifies the influence of the variation of the variable j when it
increases by one unit (the variation for the other periods is a constant) on the variable i in period t + g.
It can be seen from Equation (2) that the influence of the variation ¢; of the variable j on y; during the
entire period can be calculated and totaled.

A variance decomposition analysis is used to further examine the dynamic characteristics of the

model that is utilized in the present study. In order to determine the contribution of each variable to y;,
the relative variance contribution rate (RVC) is calculated using the following equation:

2
s—1( .0 .
Zq:O(CiJ') %ii
k s—1 (.0\2,..
Zj:1{zq:o (Ci]') ‘7/]}

RVCji(s) = 3)

whereij =1,2,...,k, jj is the standard deviation of the variable j. The larger the value of RVC]-,-(S),
the larger the influence of the variable j on the variable i, and vice versa. By using this method,
the dynamic coupling relationship between the development of the tourism industry, the economy
and the environment can be analyzed.

An impulse response curve between the two elements is shown. The horizontal axis shows the
lag periods of the impact action, and the vertical axis represents the degree of impact imposed by
one variable on the other. The solid line represents the impulse response function curve, which is the
trajectory that shows how one variable affects another during the entire response period, and how
the variation of one variable might affect another. In the figure, the upper and lower two dashed
lines represent the deviation bands with confidence limits equal to twice the standard deviation,
which reflect the degree of deviation. The range of selected lag periods of the present study is between
0 and 10. According to the principle of variance decomposition analysis, the mean standard error of
per capita GDP, which is influenced by the development of the tourism industry factor, is decomposed
into the contribution proportion of each individual variable related to the development of the tourism
industry, and the relative importance of each variable, or its proportion contribution, is quantified.
The results of the variance decomposition analysis are given in tables, which show the results of
relative variance contribution between two elements.

3.4. The Econometric Model Based on the Curse Effect

Many,scholarshave used.the econometric model to carry out related research [59-62].
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3.4.1. The Development of the Tourism Industry and Economic Growth

The so-called Dutch Disease phenomenon of Corden and Neary [63] is utilized, and in particular
the economic implications of the theory, with some modifications made to the basic regression equation
of the Dutch Disease phenomenon model developed by Xu and Wang [64]. The modified econometric
model is as follows:

GY: =a+ B1TGR; + BoZi + ¢ 4)

where GY; is the per capita GDP growth rate, TGR; is the proportion of domestic tourism earnings;
Z; is a vector set consisting of several new added control variables, t is the year, « is a constant vector,
B1 and B, are the coefficient vectors and ¢; is the random variation. The coefficient vector 5, reflects
the extent and influence of the development of the tourism industry on economic growth. If 31 is
negative in a statistically significant manner, it suggests the existence of the curse effect in the study
region. If its value is positive, it suggests the absence of the curse effect. The coefficient vector
reflects the influence of other index variables on economic growth. The results of the econometric
regression model, including regression coefficients and test parameters, are given in tables.

3.4.2. The Development of the Tourism Industry and Environmental Quality

The regression model is as follows:
HG; =« + ,BlTRGt + ,Bzzt + & 5)

where HG; is the discharge of domestic garbage, TRG; is the growth rate of domestic tourism earnings,
Z; is a vector set consisting of several new added control variables, t is the year, « is a constant vector,
B1 and B, are the coefficient vectors and ¢; is the random variation. The coefficient vector 5 reflects
the extent and influence of the development of the tourism industry on environmental quality. If 8; is
negative in a statistically significant manner, it suggests the absence of the curse effect in the study
region. If its value is positive, it suggests the existence of the curse effect. The coefficient vector S
reflects the influence of other index variables on environmental quality. The results of the econometric
regression model, including regression coefficients and test parameters, are given in tables.

4. Results and Discussion
4.1. The Coupling Relationship between the Tourism Industry, the Economy and the Environment

4.1.1. The Coupling Relationship between the Tourism Industry and the Economy

A generalized impulse response method was applied to study the impact and response between
the two elements. In Figure 2, the horizontal axis shows the lag periods of the impact action and
the vertical axis represents the degree of impact imposed by one variable on the other. The solid
line represents the impulse response function curve, which is the trajectory that shows how one
variable affects another during the entire response period, and how the variation of one variable
might affect another. In Figure 2, the upper and lower two dashed lines represent the deviation bands
with confidence limits equal to twice the standard deviation, which reflect the degree of deviation.
The range of selected lag periods of the present study is between 0 and 10. According to the principle of
variance decomposition analysis, the mean standard error of per capita GDP, which is influenced by the
development of the tourism industry factor, was decomposed into the contribution proportion of each
individual variable related to the development of the tourism industry, and the relative importance of
each variable, or its proportional contribution, was quantified.

When the impact of domestic tourism earnings on per capita GDP was studied, the current
response value was positive. The maximum value occured in the second period, and decreased
thereafter with a rapid and persistent declining trend. Throughout the entire response period,
the overall impact of domestic tourism earnings on per capita GDP displays a declining trend, with a
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positive cumulative overall response value. This suggests that as the economy keeps growing, domestic
tourism earnings also increase, although this positive influence exhibits a rapid declining trend. On the
other hand, when the impact of per capita GDP on domestic tourism earnings was studied, the current
response value of per capita GDP was positive. Throughout the entire response period, the overall
impact of per capita GDP on domestic tourism earnings displays a continuous declining trend from
the first to the tenth period, until it eventually comes close to zero. Although the cumulative overall
response value was positive, it can be seen that the positive impact of domestic tourism earnings on
economic growth was relatively weak, and keeps diminishing. Therefore, the development of the
tourism industry fails to promote economic growth in a satisfactory way (Figure 2). The contribution
rate of per capita GDP to domestic tourism earnings increased gradually, and the rate at the end of
the period reaches 59.1%, suggesting that economic growth has played a positive role in promoting
domestic tourism earnings (Table 2). In contrast, the contribution rate of domestic tourism earnings
to per capita GDP decreased gradually, suggesting that the promoting effect imposed by domestic
tourism earnings on economic growth decreases gradually. Therefore, our findings reveal a lack of a
good coupling and facilitative relationship between domestic tourism earnings and economic growth.
Instead, economic growth was found to effectively promote domestic tourism earnings, although the
latter was found not to significantly promote the former.
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Figure 2. Impulse response curves between domestic tourism earnings and economic growth. (a)
Impact of domestic tourism earnings on per capita GDP. (b) Impact of per capita GDP on domestic
tourism earnings.

Table 2. Forecast variance decomposition of domestic tourism earnings (DT) and per capita GDP (Y).

. Variance Decomposition of DT Variance Decomposition of Y
Response Period
DT Y DT Y
1 100 0 47.37 52.63
2 64.06 35.94 29.99 70.01
3 49.17 50.83 24.58 75.42
4 43.83 56.17 22.69 77.31
5 41.9 58.1 22.02 77.98
6 41.23 58.77 21.79 78.21
7 41 59 21.71 78.29
8 40.93 59.07 21.69 78.31
9 40.9 59.1 21.68 78.32
10 40.9 59.1 21.68 78.32

When the impact of the number of domestic tourists on per capita GDP was studied, the current
response value was zero. The minimum value occurred in the second period, and all other values
fluctuated around zero but remained positive. The maximum value occurred in the ninth period.
Throughout the entire response period, the cumulative overall response value was positive, suggesting
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that economic growth has increased the number of domestic tourists to some extent. When the
impact of per capita GDP on the number of domestic tourists was studied, the response values in the
first three periods are all positive. The current response value was also positive, and represents the
maximum value. In contrast, the response values between the fourth and the tenth periods remain
negative, with the minimum value occurring in the fifth period. Throughout the entire response
period, the cumulative overall response value that quantifies the impact of per capita GDP on the
number of domestic tourists was negative, suggesting that an increase in the number of domestic
tourists imposes a negative impact on economic growth (Figure 3). The contribution rate of per capita
GDP to the number of domestic tourists gradually increased throughout the entire response period,
reaching 42.12% at the end of the period, suggesting that economic growth has played a positive role in
promoting the number of domestic tourists (Table 3). The contribution rate of the number of domestic
tourists to per capita GDP decreased from 5.26% to 1.71%, suggesting that the impact of the number of
domestic tourists on economic growth gradually decreases, and there was a lack of a good coupling
and facilitative relationship between the two. Thus, economic growth has effectively promoted the
number of domestic tourists, although the latter has not significantly promoted the former.
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Figure 3. Impulse response curves between the number of domestic tourists and economic growth.

(a) Impact of the number of domestic tourists on per capita GDP. (b) Impact of per capita GDP on the

number of domestic tourists.

Table 3. Forecast variance decomposition of number of domestic tourists (TR) and per capita GDP (Y).

Variance Decomposition of TR

Response Period

Variance Decomposition of Y

TR Y TR Y
1 100 0 5.26 94.74
2 90.72 9.28 8.81 91.19
3 85.60 14.40 3.90 96.10
4 84.84 15.16 4.42 95.58
5 70.97 29.03 3.25 96.75
6 70.36 29.64 3.38 96.62
7 63.99 36.01 241 97.59
8 63.98 36.02 2.33 97.67
9 58.71 41.29 1.77 98.23
10 57.88 4212 1.73 98.27

When the impact of the number of travel agencies on per capita GDP was studied, the current

response value was positive. Furthermore, the response values fluctuate around zero throughout the
entire response period. The minimum value occurred in the third period, whereas the maximum value
occurred in the tenth period. Throughout the entire response period, the cumulative overall response
value that quantifies the impact of the number of travel agencies on per capita GDP was positive,
suggesting that the number of travel agencies increases with economic growth. When the impact of
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per capita GDP on the number of travel agencies was studied, a fluctuating declining trend was found
throughout the entire response period, with the minimum value found in the tenth period. Moreover,
throughout the entire response period, the cumulative overall response value that quantifies the impact
of per capita GDP on the number of travel agencies was negative, suggesting that the number of
travel agencies has played a negative role in affecting economic growth (Figure 4). The contribution
rate of per capita GDP to the number of travel agencies increased from 1.72% to 3.21%, whereas the
contribution rate of the number of travel agencies to per capita GDP decreased from 0% to —504.3%,
suggesting that economic growth has played an important role in promoting the number of travel
agencies, but the latter has negatively affected the former (Table 4).
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Figure 4. Impulse response curves between the number of travel agencies and economic growth. (a)

Impact of the number of travel agencies on per capita GDP. (b) Impact of per capita GDP on the number

of travel agencies.

Table 4. Forecast variance decomposition of number of travel agencies (TA) and per capita GDP (Y).

Variance Decomposition of Y

Response Period

Variance Decomposition of TA

Y TA Y TA
1 498.03 0.00 1.72 3.58
2 —91.58 —205.72 2.63 0.93
3 525.04 —110.57 —2.16 —1.57
4 —37.45 —216.18 1.44 —0.30
5 690.79 —118.33 —1.36 -0.18
6 13.26 —291.97 2.46 0.38
7 854.95 —190.46 —-1.74 —0.66
8 93.88 —383.08 2.61 0.07
9 1084.73 —268.81 -1.91 -0.72
10 218.46 —504.30 3.21 0.16

This study found that economic growth significantly promotes the tourism industry. However,
the tourism industry does not promote economic growth. Other scholars also have carried out some
relevant research and come to similar conclusions. For example, Shao et al. [65] found that economic
growth could promote the tourism industry. However, the tourism industry has a weak side effect on
economic growth in China. Additionally, based on 10 countries in transition, Ming [66] studied the
relationship between the tourism industry and economic growth, and found that there were differences
in different countries and the tourism industry did not promote economic growth in some countries.

By contrast, some researchers have reached different conclusions to those of this paper. For instance,

Shin et al. [67] found that in South Korea, the rural tourism industry could promote local economic
growth. Similarly, Anansiriprapha and Wu [68] discovered that the development of the tourism
industry could promote local economic development. Furthermore, some studies indicated that the
development of the tourism-industry and economic growth could mutually facilitate each other with
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a bidirectional causal relationship. The representative example is that Dogru and Bulut [69] found
there is a bidirectional causal relationship between growth in tourism receipts and economic growth,
based on 7 European countries.

4.1.2. The Coupling Relationship between the Tourism Industry and the Environment

When the impact of domestic tourism earnings on the discharge of domestic sewage was studied,
the current response value was zero. Throughout the entire response period, all measured values are
positive except for the negative value found in the second period. The overall trend keeps gradually
increasing from the second period onwards, with the maximum value occurring at the end of the
period. Furthermore, the cumulative overall response value was positive. Therefore, if the discharge
of domestic sewage increases, domestic tourism earnings also increase, although the impact of the
latter on the former was negligible. When the impact of the discharge of domestic sewage on domestic
tourism earnings was studied, its response trajectory was found to be quite similar to that which
reflects the impact of domestic tourism earnings on the discharge of domestic sewage. Throughout
the entire response period, the only negative value was found in the second period, and from that
point onwards the overall trend gradually increased. The maximum value occurred at the end of
the period, and the cumulative overall response value was positive. Therefore, domestic tourism
earnings have played an important role in promoting the discharge of domestic sewage, and have thus
caused damage to environmental quality (Figure 5). The contribution rate of the discharge of domestic
sewage to domestic tourism earnings increased from 0% to 1.83%, suggesting that the discharge of
domestic sewage has promoted domestic tourism earnings, even though such a promotion effect was
not very strong. In contrast, the contribution rate of domestic tourism earnings to the discharge of
domestic sewage increased from 73.34% to 97.24%, indicating that domestic tourism earnings have
played a significant role in promoting the discharge of domestic sewage, which also imposes a negative
influence on environmental quality (Table 5).
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Figure 5. Impulse response curves between domestic tourism earnings and discharge of domestic
sewage. (a) Impact of domestic tourism earnings on the discharge of domestic sewage. (b) Impact of
the discharge of domestic sewage on domestic tourism earnings.

When the impact of domestic tourism earnings on the discharge of domestic garbage was studied,
the current response value was zero. The response values fluctuate around zero throughout the
entire response period, and the value at the end of the period is only 0.019. This suggests that as the
discharge of domestic garbage keeps increasing, domestic tourism earnings to date have not increased
significantly. When the impact of the discharge of domestic garbage on domestic tourism earnings was
studied, the response trajectory maintained an increasing trend, with the maximum value occurring
at the end of the period. The cumulative overall response value was positive. Therefore, domestic
tourism earnings have played an important role in promoting the discharge of domestic garbage
at the cost of increasing environmental pollution (Figure 6). The contribution rate of the discharge
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of domestic garbage to domestic tourism earnings decreased from 0.77% to 0.36%, suggesting that
the discharge of domestic garbage has not played a significant role in promoting domestic tourism
earnings. In contrast, the contribution rate of domestic tourism earnings to the discharge of domestic
garbage increased from 47.36% to 98.33%, suggesting that domestic tourism earnings have played a
significant role in promoting the discharge of domestic garbage, and thus have imposed a certain level
of negative influence on environmental quality (Table 6).

Table 5. Forecast variance decomposition of domestic tourism earnings (DT) and discharge of domestic

sewage (DS).
. Variance Decomposition of DT Variance Decomposition of DS
Response Period
DT DS DT DS

1 100 0 73.34 26.66

2 98.34 1.66 74.77 25.23

3 97.40 2.60 73.37 26.63

4 96.39 3.61 67.04 32.96

5 96.79 3.21 85.30 14.70

6 98.01 1.99 85.33 14.67

7 98.64 1.36 87.93 12.07

8 98.49 1.51 91.12 8.88

9 98.13 1.87 95.72 428

10 98.17 1.83 97.24 2.76
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Figure 6. Impulse response curves between domestic tourism earnings and discharge of domestic
garbage. (a) Impact of domestic tourism earnings on the discharge of domestic garbage. (b) Impact of
the discharge of domestic garbage on domestic tourism earnings.

When the impact of the number of domestic tourists on the discharge of domestic sewage was
studied, the current response value was zero. The value is negative in the second period, and the
impact response values throughout the entire response period are small, suggesting that the number
of domestic tourists has not increased rapidly as the discharge of domestic sewage has increased.
When the impact of the discharge of domestic sewage on the number of domestic tourists was studied,
all values throughout the entire response period were found to be positive, and the response trajectory
displayed a gradually increasing trend, with the maximum values occurring at the end of the period.
Therefore, the number of domestic tourists is found to have played an important role in promoting the
discharge of domestic sewage, causing environmental pollution problems (Figure 7). The contribution
rate of the discharge of domestic sewage to the number of domestic tourists increased from 0% to 0.39%,
suggesting that the discharge of domestic sewage has played a weak role in affecting the number of
domestic tourists. In contrast, the contribution rate of the number of domestic tourists to the discharge
of domestic sewage increased from 43.61% to 99.61%, reflecting the fact that the number of domestic
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tourists has played a significant role in promoting the discharge of domestic sewage, and thus has
imposed a certain level of negative influence on environmental quality (Table 7).

Table 6. Forecast variance decomposition of domestic tourism earnings (DT) and discharge of domestic

garbage (HG).

Variance Decomposition of DT

Variance Decomposition of HG

Response Period

DT HG DT HG
1 100 0 47.36 52.64
2 99.23 0.77 59.13 40.87
3 99.53 0.47 59.59 40.41
4 99.50 0.50 57.89 42.11
5 99.66 0.34 67.82 32.18
6 99.63 0.37 81.06 18.94
7 99.64 0.36 89.11 10.89
8 99.62 0.38 94.03 5.97
9 99.64 0.36 96.85 3.15
10 99.64 0.36 98.33 1.67
0.12r 0.8 ;
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Figure 7. Impulse response curves between the number of domestic tourists and discharge of domestic

sewage. (a) Impact of the number of domestic tourists on the discharge of domestic sewage. (b) Impact

of the discharge of domestic sewage on the number of domestic tourists.

Table 7. Forecast variance decomposition of number of domestic tourists (TR) and discharge of

domestic sewage (DS).

Variance Decomposition of TR

Variance Decomposition of DS

Response Period

TR DS TR DS
1 100 0 43.61 56.39
2 99.35 0.65 76.89 23.11
3 97.99 2.02 90.92 9.08
4 98.89 1.10 94.19 5.81
5 99.50 0.49 97.39 2.62
6 99.55 0.45 98.94 1.07
7 99.53 0.47 99.31 0.69
8 99.59 0.40 99.43 0.57
9 99.62 0.38 99.56 0.44
10 99.61 0.39 99.61 0.39

When the impact of the number of domestic tourists on the discharge of domestic garbage is
studied, the response values fluctuate around zero throughout the entire response period with little
deviation. This suggests that, as the discharge of domestic garbage keeps increasing, the number of
doemestic tourists.to.date-hasnot increased significantly. In other words, the discharge of domestic
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garbage has played a relatively weak role in affecting the number of domestic tourists. When the impact
of the discharge of domestic garbage on the number of domestic tourists is studied, all response values
are positive throughout the entire response, and the response trajectory displays a gradual increasing
trend, with the maximum value occurring at the end of the period. This suggests that the number
of domestic tourists has played a significant role in promoting the discharge of domestic garbage at
the cost of increasing environmental pollution (Figure 8). The contribution rate of the discharge of
domestic garbage to the number of domestic tourists increased from 0% to 1.04%, suggesting that the
discharge of domestic garbage has played a weak role in affecting the number of domestic tourists.
In contrast, the contribution rate of the number of domestic tourists to the discharge of domestic
garbage increased from 10.52% to 96.44%, suggesting that the number of domestic tourists has played
a significant role in promoting the discharge of domestic garbage, and thus imposed a certain level of
negative influence on environmental quality (Table 8).
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Figure 8. Impulse response curves between the number of domestic tourists and discharge of domestic
garbage. (a) Impact of the number of domestic tourists on the discharge of domestic garbage. (b)
Impact of the discharge of domestic garbage on the number of domestic tourists.

Table 8. Forecast variance decomposition of number of domestic tourists (TR) and discharge of
domestic garbage (HG).

Variance Decomposition of TR Variance Decomposition of HG

Response Period

TR HG TR HG
1 100 0 10.52 89.48
2 99.61 0.39 36.37 63.63
3 99.63 0.37 64.23 35.77
4 98.66 1.34 75.39 24.61
5 98.30 1.70 82.39 17.61
6 98.63 1.37 85.11 14.89
7 98.96 1.04 88.50 11.50
8 99.07 0.93 92.35 7.65
9 99.00 1.00 94.96 5.04
10 98.96 1.04 96.44 3.56

This study found that the tourism industry has a significant effect on the environment. However,

the spread of environmental pollution does not promote the development of the tourism industry.
Some scholars also have carried out relevant researches and made similar conclusions. For example,
based on the impulse response curve and forecast variance decomposition, Cui [70] studied the
relationship between the tourism industry and the environment in Lijiang River Basin. The results
showed that the development of the tourism industry could cause destruction of the environment,
and improvement of the tourism industry is needed. Additionally, For Turkey, Vita et al. [71] found that
the tourist growth exerts a positive and significant impact on CO, emissions in the long run. However,
some researchers have reached.different conclusions to those of this paper. The representative example
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is Zhang's research. Zhang [72] took Hubei Province in China as an example and found that the
development of the tourism industry could promote the awareness of local civilization, create a good
image of the city, and then reduce the emissions of waste gas, waste water, and industrial solid waste.

4.2. The Curse Effect of the Development of the Tourism Industry and Its Transmission Mechanism

4.2.1. The Curse Effect of the Tourism Industry on the Regional Economy

The so-called curse effect of the tourism industry on the regional economy refers to the fact that
the development of the tourism industry does not lead to rapid economic growth, but rather imposes
a negative influence on the economy. In the language of econometrics, it is a test of the sign (i.e.,
positive or negative) of the TGR (proportion of domestic tourism earnings) variable coefficient, 51,
of the established regression model. By adding different control variables and transmission mechanism
variables, the results showed that the coefficient of the TGR variable is always negative with statistical
significance, and the results obtained should be relatively stable (Table 9). Therefore, there is a
significantly negative correlation between the development of the tourism industry and economic
growth. In other words, the curse effect does exist, and studies that test this effect’s role in affecting
the relationship between tourism and the economy deserve more attention.

Table 9. The analytical results of the curse effect (on the economy).

Variables 1 2 3 4 5 6 7 8
TGR —0.0871**  —0.9447*  —0.8009 **  —0.8934 ***  —0.6355**  —0.6914**  —0.7273**  —0.0244 **
(—0.7327) (—2.6726) (—1.8521) (—1.975) (—1.333) (—1.541) (—1.361) (—0.024)
INV 0.0936 ** 0.0839 ** 0.0756 *** 0.0709 ** 0.0765 *** 0.0792 *** 0.0452 **
(5.1099) (3.423) (2.827) (2.737) (3.1091) (2.531) (0.858)
LAB —6.4223**  —1.5074*  —1.3483** 8.6838 *** 7.1207 *** 4.4395 **
(—0.619) (—1.030) (—0.007) (0.481) (0.327) (0.195)
LOCA 0.0534 ** 0.0178 ** 0.0233 ** 0.0259 ** 0.0039 **
(0.853) (0.269) (0.374) (0.372) (0.049)
CPI —7.3225*  —9.3635**  —9.1204 *** = —3.6994 **
(—1.304) (—1.715) (—1.488) (—0.402)
TP —0.0153**  —0.0145**  —0.0110 **
(—1.401) (—1.121) (—0.785)
EDU 0.0381 ** —0.1688 **
(0.169) (—0.491)
OPEN 0.5125
(0.819)
a 0.0099 ** 0.0835 ** 0.1491 ** 2.3429 ** 0.1718 ** 0.1097 ** 0.1126 ** 0.1150 **
(1.7107) (15.280) (1.405) (1.594) (1.1535) (0.748) (0.699) (0.691)
R2 0.050947 0.896992 0.901204 0.909436 0.927132 0.945099 0.94541 0.953258
DW 2.83752 2.155283 2.144723 2.139399 2.339167 2.82978 2.935594 2.629031

The values of t are given in brackets; “***, ** and *” represent the 1%, 5% and 10% significance levels, respectively.

During the process of tourism industry development, levels of influence on the economy can
differ through alterations in the aspects of price levels, technology innovation, human capital and
openness levels. The present study mainly focuses on several typical factors related to the transmission
mechanism, including price levels (CPI), technology innovation (TP), human capital (EDU) and
openness levels (OPEN). One important mechanism that explains the occurrence of the curse effect
is the so-called Dutch Disease phenomenon. In other words, when the development of the tourism
industry is related to non-tradable goods with high prices, it could adversely affect the manufacturing
sector, resulting in the decline of other sectors, which would further affect economic growth. It can
be seen from the regression results shown in Table 9 that during the development process of the
tourism industry, the inhibitory impact imposed by a variable CPI on economic growth is relatively
significant, suggesting that the development of the tourism industry is related to high price levels.
As the development of the tourism industry promotes the prices of non-tradable goods, it could
also slow down the development of the manufacturing sector and adversely affect economic growth.
Therefore, the conclusion could be drawn that development of the tourism industry might also
lead _to_the Dutch Disease phenomenon, and such an inhibitory effect is realized through the
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increasing prices of non-tradable goods. This is because during the development process of the
tourism industry the increasing price of non-tradable goods would lead to the competitive outsourcing
of the manufacturing sector, which is beneficial for long-term economic growth, and thus impose a
negative influence over economic growth. This is probably associated with the regional industrial
structure, which is heavily dependent on the manufacturing sector, and thus regional economic growth
increases due to manufacturing. As the development of the tourism industry leads to the competitive
outsourcing of some manufacturing organizations, the development of the manufacturing sector
begins to reduce, which further negatively affects a region’s economic growth. Moreover, technology
innovation, human capital and openness levels have imposed different levels of influence on regional
economic growth. Specifically, the development of the tourism industry fails to promote technological
innovation, and thus does not play an active role in promoting economic growth in this area. However,
the development of the tourism industry does bring about a positive impact on human capital by
enhancing its level. This process leads to the promotion of economic growth, albeit in a relatively
weak manner. Additionally, the development of the tourism industry also fails to enhance the level of
regional openness, and thus does not play an active role in promoting economic growth in this area.
Therefore, it can be seen that the development of the tourism industry could have both positive and
negative impacts on regional economic growth, and the negative feedback effect is far larger than that
of the positive feedback effect. Consequently, the overall impact of the development of the tourism
industry on a regional economy should be negative. In summary, the development of the tourism
industry in the study region failed to promote economic growth effectively in a sustainable manner
during the study period. Instead, the development of the tourism industry could constrain economic
growth to a certain extent. In other words, the long-term curse effect on economic growth imposed by
the development of the tourism industry does exist in the study region.

Other scholars also have carried out some relevant researches. The representative example is
Sun’s research. Taking the nine provinces along the Silk Road economic belt as an example, Sun [73]
found that the effect of the tourism industry on economic growth are not the same in different regions.
For example, in Gansu Province, the development of the tourism industry could constrain economic
growth obviously. Instead, a number of researchers carried out the similar test and made opposite
conclusions. For example, based on the data of 188 cities between 2003 and 2013 in China, Cao and
Guo [74] proposed that the development of the tourism industry could promote economic growth in
most cities of China. Moreover, the development of the tourism industry can promote a higher level
of fixed capital, human capital and openness to create a positive mediating effect on the economic
growth. Furthermore, Veeck et al. [75] studied the economic contribution of agricultural tourism in
Michigan, and found that the economic impact of agricultural tourism is significant and growing.

4.2.2. The Curse Effect of the Tourism Industry on the Regional Environment

The so-called curse effect of the tourism industry on the regional environment refers to the fact
that the development of the tourism industry has led to the emission of environmental pollutants and
increased environmental pressure, and has thus had a negative influence on the benign development
of the environment. In the language of econometrics, it is a test of the sign (i.e., positive or negative)
of the TRG variable coefficient, 1, of the established regression model. By adding different control
and transmission mechanism variables, the results showed that the development of the tourism
industry and environmental pollution are positively and significantly correlated (Table 10). Therefore,
the development of the tourism industry in the study region does lead to the emission of environmental
pollutants and increase environmental pressure. In other words, the development of the tourism
industry has imposed a negative influence on the benign development of the environment, and the
curse effect does exist. Studies that test the role of the curse effect in affecting the relationship between
tourism and the environment deserve greater attention.
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Table 10. The analytical results of curse effect (on the environment).

18 of 23

Variables 1 2 3 4 5 6 7 8
TRG 3.991 ** 4.749 ** 4.841 *** 5.220 *** 5.276 *** 5.841 *** 6.711 *** 6.900 ***
(1.873) (2.329) (2.236) (2.464) (2.319) (2.989) (3.206) (2.797)
GY 66.892 ***  —50.105*  —27.779**  —45.747* = —13.702 *** 68.560 ** 17.359 ***
(1.595) (—0.339) (—0.193) (—0.279) (—0.098) (0.433) (0.089)
1S 72.723 ** 71.825 ** 96.093 *** 97.218 ** 105.145 ***  108.736 ***
(1.535) (1.565) (1.495) (2.175) (2.352) (2.202)
Us 8867.790 **  8170.557 **  8053.491 **  5983.369 **  5816.562 **
(1.238) (1.025) (1.919) (0.862) (0.764)
HB —0.216 ** 0.008 *** 0.167 *** 0.186 ***
(—0.322) (0.014) (0.282) (0.165)
TP 6.029 ** 8.175 *** 8.795 ***
(1.828) (2.137) (2.033)
EDU 71.394 *** 61.140 ***
(1.067) (0.811)
MKZ 10.218 **
(0.577)
a 1.164 ** 1.309 ** 1.640 ** 0.615 ** 0.868 ** 0.678 ** 0.454 ** 0.918 **
(0.838) (1.010) (0.977) (0.337) (0.412) (0.379) (0.256) (0.436)
R2 0.260 0.423 0.431 0.533 0.541 0.725 0.786 0.807
DW 1.603 2.105 2.164 2.268 2.314 1.713 1.150 1.317

! The values of t are given in brackets; “***, ** and *” represent the 1%, 5% and 10% significance levels.

Whilst the tourism industry is in the process of developing, it can impose different levels
of influence on the environment by altering the aspects of human capital, technology innovation,
marketability level, and environmental policy. The present study mainly focuses on several possible
factors related to the transmission mechanism, including environmental policy (HB), technology
innovation (TP), human capital (EDU) and marketability level (MKZ). After four possible transmission
mechanism variables are added, the coefficient of the TRG variable is always positive, and the results
obtained should be relatively stable. Therefore, the development of the tourism industry does lead to
regional environmental pollution. Although an environmental improvement policy has some positive
effects when the treatment of environmental pollutants is taken into account, and environmental
quality could be improved to a certain extent, such effects are quite limited. Therefore, viewpoints that
put too much emphasis on tourism output but neglect the protection of the ecological environment and
overlook the overall planning process could lead to the accumulation of multiple contradictions and
problems during the development process of the tourism industry. It can be seen from the regression
results related to the aspects of technology innovation, human capital and marketability level that for
all of these variables, the relevant coefficients are positive, and the coefficients that quantify the level of
tourism industry development gradually increase. This suggests that all these factors have positively
promoted the emission of environmental pollutants during the development process of the regional
tourism industry and, therefore, have adversely affected regional environmental quality. Therefore,
the development of the tourism industry in the study region could impose both positive and negative
impacts on regional environmental quality, and the negative feedback effect is far larger than that
of the positive feedback effect. Consequently, the overall impact of the development of the regional
tourism industry on the regional environment should be negative. In summary, the development of
the tourism industry in our study region failed to improve regional environmental quality effectively
in a sustainable manner during the study period. Instead, the development of the tourism industry
has imposed a negative influence on regional environmental quality. In other words, the long-term
curse effect on the regional environment imposed by the development of the tourism industry does
exist in the study region.

Some scholars also have carried out similar research. For example, Azam et al. [76] studied the
impact of the tourism industry on the environmental pollution of three South-East Asian countries,
and discovered that the tourism industry degrades the environment by augmenting environmental
pollution in Malaysia. At the same time, it is found that the tourism industry improves the environment
by reducing environmental pollution in Singapore and Thailand, which was different to this paper.
Additionally,, Thomas,[Z7].made a serious effort to evaluate the challenges posed by the tourism
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industry on the environment, and discussed the various mitigation measures to reduce the negative
impacts on the environment.

5. Conclusions

By utilizing a quantitative analysis method and relevant models, the present study uses Qingyang
City, Gansu Province, as a case study, and tests the relationship between the development of the tourism
industry, the economy and the environment in that region. The main conclusions are as follows:

A mutually promoting relationship does not exist between the development of the tourism
industry and economic growth; instead, a unidirectional relationship is found between the two
elements. Specifically, economic growth significantly increases the development of the tourism
industry, although the latter fails to effectively promote the former as it has imposed a negative
influence on economic growth. Similarly, a mutually promoting relationship does not exist between the
development of the tourism industry and environmental quality; instead, a unidirectional relationship
is found between the two elements. Specifically, the development of the tourism industry significantly
increases environmental pollution by accelerating the emissions of environmental pollutants. However,
as expected, the spread of environmental pollution has not significantly promoted the development of
the tourism industry.

This study found that, in our study area, the development of the tourism industry fails to
effectively stimulate and increase economic growth, and additionally that the curse effect on economic
growth imposed by the development of the tourism industry does exist. The development of the
tourism industry not only imposes a direct negative influence on economic growth, but also adversely
affects it in an indirect way through its influence over some transmission factors such as price levels,
technology innovation, human capital and openness levels. Furthermore, the development of the
tourism industry fails to effectively improve environmental quality; instead, it promotes the emissions
of environmental pollutants and exacerbates environmental pollution. Therefore, the curse effect on
the environment imposed by the development of the tourism industry does exist. The development
of the tourism industry not only imposes a direct negative influence on the environment, but also
adversely affects it in an indirect way through its influence over some transmission factors such as
environmental policy, human capital, technology innovation, and level of marketability.

During the process of regional development, the relationship between the tourism industry,
the economy and the environment needs to be correctly addressed. By optimizing the industrial
structure, improving the economic benefits of the tourism industry, stressing the importance of
building a brand, expanding the tourism market, strengthening tourism education, encouraging
personnel training, promoting technology innovation, forming intelligence support systems for tourism
development, taking effective measures to promote environmental protection, and changing the
manner of development in the tourism industry, it should be possible to realize the coordination of
and sustainable development between the tourism industry, the economy and the environment.
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