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ABSTRACT

Inclusive green growth and dependence on import trade are domestic and international issues that need
to be considered in the process of high-quality development of China’s tourism industry. Under the com-
plex international environment, it is necessary to explore the regulating effect of import dependence on
the impact of inclusive green growth on the high-quality development of the tourism industry. From the
perspective of import dependence, this study uses the panel data of 30 Chinese provinces (excluding the
Tibet Autonomous Region, Hong Kong, Macao, and Taiwan) from 2010 to 2019, and constructs the mech-
anism of inclusive green growth on the high-quality development of the tourism industry based on the
theory of spatial production. The purpose of this study is to examine the moderating effect of import
dependence on the mechanism of the inclusive green growth index on the high-quality development of
the tourism industry. It is found that inclusive green growth can significantly promote the high quality
of the tourism industry. The threshold test results show that import dependence has a significant neg-
ative threshold effect in the mechanism of inclusive green growth on the high-quality development of
the tourism industry. When import dependence exceeds a single threshold (38.65), the contribution of
inclusive green growth to the improvement of high-quality development level of the tourism industry
first decreases and then increases. The results show that even if there are favourable conditions such as
inclusive green growth, if there is dependence on imported goods, it will have a negative impact on the
high-quality development of the tourism industry. This paper enriches the research on the evaluation of
high-quality development level of the tourism industry and the interaction between international trade
and tourism industry. Moreover, it provides a reference for developing countries such as China under the
impact of COVID-19 and the anti-globalisation.
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1. Introduction
1.1. The origin of this study

COVID-19 is spreading worldwide. It not only poses a serious
threat to the health and life of the whole world, but also nega-
tively affects the global labour market and economic development,
especially in international trade and the tourism industry. As many
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as 120 million tourism jobs are at risk. In 2020 alone, the eco-
nomic loss may have exceeded US $1 trillion, according to a re-
port released by the Secretary General of the United Nations, An-
tonio Guterres. Therefore, it is crucial to re-examine the impor-
tance of import dependence and ecological environment protec-
tion in the development of the regional tourism industry. Ugur
et al. (2019) tested the relationship between inbound tourists and
the import and export volume of Turkey and 13 Silk Road coun-
tries through autoregressive distributed lag model (ARDL), and pre-
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Nomenclature

THD The high-quality development index of the

tourism industry

GEP Inclusive green growth index

PATG The proportion of added value of the tertiary in-
dustry in GDP

PFAIT The proportion of fixed assets investment in the
tertiary industry (excluding farmers)

PFEG The proportion of fiscal expenditure in GDP

NPA The number of patent applications

PCEUR The per capita consumption expenditure of urban
residents

InTHD The logarithmic form of the dependent variable

In GEP The logarithmic form of the core independent
variable

In NPA The logarithmic form of the number of patent ap-
plications

InPCEUR  The logarithmic form of the per capita consump-

tion expenditure of urban residents
i The i-th province
t Years

oo The constant termi

®1~2,81~5 The value of the parameter to be estimated

u Time fixed effect

v Regional fixed effect

e The random error term

ID Import dependence

InID The logarithmic form of import dependence

y The threshold value to be estimated

1(X) The index function

S The standardized data

X The original data

m Number of provinces

j The jth indicator

n Number of indicators

+ Indicator attributes are positive

- The indicator attribute is negative

R The information entropy of index

d Proportion of an indicator in all samples

w The weight of the index

SE-DEA Super efficiency data envelopment analysis model

L Number of input indicators

K Number of output indicators

g The input indicator

f The output indicator

0 The comprehensive technical efficiency

A The weight coefficient

st The residual variable

s~ The relaxation variable

e? L-dimensional unit vectors

ezl K-dimensional unit vectors

x> Chi-square statistics

p Significance coefficient

F Variance homogeneity test

R? Coefficient of determination

InTHD;;_; The logarithmic form of the lagging first-order
term of the tourism industry high-quality devel-
opment index

t-value Statistical value of t-test

liminarily proved that tourism is related to international trade,
and that international trade is very important for the develop-
ment of tourism. Simultaneously, in order to curb and avoid the
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loss of the global economy and community health caused by the
spread of viruses, it is necessary to promote the coordinated de-
velopment of ecological environment protection, social equity, and
tourism economic growth. From the perspective of import depen-
dence, this paper discusses the impact of ecological environment
protection and social equity on the development of the tourism
industry. Its purpose is to try to link international trade, inclusive
green growth and development of the high-quality tourism indus-
try organically. Then provide suggestions for operation and man-
agement of tourism industry under the impact of COVID-19 by ex-
ploring the interaction mechanism among international trade, in-
clusive green growth and development of the high-quality tourism
industry.

1.2. Research issues and objects

In order to explore the impact mechanism of ecological en-
vironmental protection and social equity on the high-quality de-
velopment of the tourism industry under the condition of import
dependence, this paper introduces three concepts: import depen-
dence, inclusive green growth, and the high-quality development
of the tourism industry. Import dependence is expressed by the
ratio of regional trade imports to total imports and exports. Un-
der the impact of COVID-19 and the trend of anti-globalisation,
the Chinese government is establishing a new development pat-
tern which takes domestic big cycle as main body, domestic and
international double cycle promote each other. This concept pro-
vides a method for solving the problem of import dependence. The
concept of the inclusive green growth was proposed at the 2012
United Nations Conference on Sustainable Development (Rio + 20).
It opens a sustainable development path that takes into account
both green development and social equity. Inclusive green growth
combines the development vision of ecological environment pro-
tection, social equity, and sustainable growth, and is an important
tool to promote the construction and sustainable development of
eco-civilisation. High-quality development of the tourism indus-
try is a new concept proposed by the Chinese government based
on the theory of high-quality development, which is an impor-
tant way to improve the construction of a tourism governance sys-
tem. Xi Jinping, President of the People’s Republic of China, pointed
out that the development of the new era and new stage must re-
main committed to the new development philosophy and must
be of high quality. This means that the development mode of the
tourism industry in the new era must be of high quality, and to
achieve the high-quality development of the tourism industry, the
new development philosophy must be remain committed. Inclusive
green growth advocates economic growth, social equity and green
production, which has great similarity with the new development
philosophy of innovative, coordinated, green, open and shared. It
can be said that the inclusive green growth index is a way to mea-
sure the implementation of new development philosophy. There-
fore, this study explores the impact mechanism of the inclusive
green growth on the high-quality development of the tourism in-
dustry from the perspective of import dependence. This provides
ideas and references for global tourism industry governance under
COVID-19.

Before discussing the above issues, this study needs to elaborate
the meanings of inclusive green growth and import dependence.
The high-quality development of the tourism industry needs the
support of the overall environment of a region. Therefore, the in-
clusive green growth index obtained in this paper is a compre-
hensive index to measure the overall development environment of
a region, not just limited to regional tourism. The import depen-
dence proposed in this paper refers to the dependence of regional
overall development environment on import trade, rather than the
dependence of regional tourism development on import trade. In-
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bound and outbound tourism and the import and export of other
commodities or goods will have an impact on the development
of regional tourism. The import dependence of inbound and out-
bound tourism means that the development of regional tourism
depends too much on inbound tourism market. The import depen-
dence of import and export trade of other commodities indicates
that the overall development of the region is too dependent on
the import of commodities. The import dependence discussed in
this paper is the second case.

Because the statistical data of Hong Kong, Macao, Taiwan, and
the Tibet Autonomous Region are not easy to obtain, in order
to ensure the continuity of panel data and the consistency of
acquisition calibre, this study selected 30 provinces in China as
the research object. Through the entropy weight method and the
data envelopment analysis method, this paper calculates the in-
clusive green growth index, the high-quality development index
of the tourism industry, and the import dependence index of 30
provinces in China. This paper from the perspective of import de-
pendence, discusses the influencing mechanism of inclusive green
growth on the high-quality development of the tourism industry
further.

The import dependence has both the positive effect of expand-
ing opening up and the negative effect of reducing the ability of
independent innovation. Therefore, the impact of import depen-
dence on the relationship between inclusive green growth and
high-quality development of the tourism industry may be nonlin-
ear. The threshold model proposed by Hansen (1999) can be used
to explain the dynamic and non-linear influence of threshold vari-
ables on the other two variables. Threshold effect model breaks the
assumption of linear relationship between variables and is suitable
for testing the characteristics of nonlinear variation between vari-
ables (Dai and Cheng, 2013). Thus, this paper uses the threshold
model to explore the dynamic and non-linear impact of import de-
pendence on the relationship between inclusive green growth and
high-quality development of the tourism industry.

1.3. Theoretical explanation

Based on the ‘spatial production theory’ put forward by French
scholar Henri Lefebvre in 1974, this paper expounds the mecha-
nism for inclusive green growth to influence the high-quality de-
velopment of the tourism industry based on import dependencey.
Spatial production theory explains the emergence and develop-
ment of urban society by using spatial thinking, and the theoret-
ical core of ‘society space’ is constructed. It becomes the premise
for the introduction of the spatial production theory from philoso-
phy and sociology to geography and tourism. The dialectical frame-
work of ‘three elements in one’ is an important content to the the-
ory of space production, which is embodied in the the “practice of
space”, the “representation of space” and the “space of represen-
tation”. The dialectical framework of “three elements in one” can
be used to explain any social form and mode of production. The
“practice of space” is a material and perceptive space, including the
nodes, paths, and environment of social production and reproduc-
tion. The “practice of space” in this paper represents a productive
investment in tourism development. The “representation of space”
is conceptual and symbolic space, acquired through the adjustment
and modification of the real space texture by the various roles of
space using their own thinking consciousness and power of knowl-
edge. It can be introduced into this study as a representation of the
impact of the conception of inclusive green growth, import depen-
dence on the development of the regional tourism industry. The
“space of representation” is the real space of human life, which is
a combination of the produced space and the regression of space
practice. Introducing it into this study can represent the output
end of the development process of the regional tourism industry.
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At present, the high-quality construction of China’s tourism
industry has just started, and there is a certain distance from
the state of high-quality development, so a evaluation of the
high-quality development of China’s tourism industry in various
provinces can’t be directly conducted. The key performance of
high-quality development is to achieve industrial quality change,
efficiency change, and dynamic change. Therefore, based on China’s
national conditions, this paper evaluates the development qual-
ity of the tourism industry in China’s provinces from the per-
spective of production efficiency. High-quality development is the
form of promoting the comprehensive development of economic,
political, cultural, social and ecological dimensions, and tourism
activities are related to many aspects within the region. There-
fore, the high-quality development of regional tourism is the high-
quality development of various aspects related to tourism in the
region.

The following points should be paid attention to construct
the impact mechanism of inclusive green growth on high-quality
tourism development from the perspective of production effi-
ciency: The factors of production in the input side of regional
tourism industry come from economic, political, cultural, social
and eco-civilisation dimensions. The benefits of the tourism indus-
try’s output side can feed back to the dimensions of economy, cul-
ture, society, and eco-civilisation. The economic, political, cultural,
social and eco-civilisation space after the benefit feedback can be
affected by a variety of factors, and then become the basic con-
dition to promote the quality of tourism development to a higher
level.

This paper combines with the theory of spatial production, and
construction the mechanism of tourism industry high-quality de-
velopment based on production efficiency (Fig. 1).

In this paper, it is reasonable and necessary to consider im-
port dependence as a threshold variable of the impact of inclusive
green growth on high-quality development of the tourism indus-
try. The relationship between international trade and tourism de-
velopment exists objectively. Some Chinese scholars have proposed
that the development of international tourism can accelerate the
growth of international trade, there is a positive correlation be-
tween the two. Huang (2019) recognized the relationship between
import trade and tourism development. Taking Pingxiang Port of
Guangxi Zhuang Autonomous Region as an example, cultivating a
new format of ‘cross-border tourism industry + import fruit trade’
was proposed. However, the effect of international trade on the
development of the tourism industry can not always be positive.
When the import volume is greater than the export volume, the
development of the tourism industry may be negatively affected.
Too much import means too much dependence on high-tech prod-
ucts such as integrated circuits, instruments, meters, display pan-
els, especially for China and other developing countries, which is
not conducive to the development of smart tourism. At the same
time, over-reliance on imports is not conducive to the publicity of
national image. It can make the country less attractive to potential
inbound tourists and lead to the shrinkage of the inbound tourism
market.

This paper preliminarily tested the correlation between import
dependence, total tourism income, and total number of tourists
in China. The results show that the import dependence of China’s
provinces is related to the total tourism income and the total num-
ber of tourists. From the perspective of data: the import depen-
dence degree is negatively correlated with the total tourism in-
come at the significance level of 5%, and the correlation coeffi-
cient is -0.14. There is a negative correlation between import de-
pendence and total number of tourists when the significance level
is 1%, and the correlation coefficient is -0.25. Based on this con-
clusion, if import dependence is taken as a threshold variable,
whether it have a threshold adjustment effect on the impact of
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Fig. 1. The mechanism of tourism industry high-quality development based on production efficiency.

inclusive green growth on the high-quality development of the
tourism industry. This problem is worth considering.

1.4. Theoretical contribution and practical significance

Some scholars have made rich research achievements in the
evaluation of high-quality development of the tourism industry,
the evaluation of inclusive green growth, and the relationship be-
tween international trade and the tourism industry. In terms of
the evaluation of high-quality development level of the tourism in-
dustry, scholars comprehensively measure the development of the
tourism industry in the whole region (Tang et al., 2021), or mea-
sure the quality level of a tourism sector or a tourism activity link
(PAI et al., 2019). Data measurement and experimental interview
have been used frequently(Liu et al., 2019). In addition, when the
existing literature evaluates the high-quality development of the
tourism industry, the index variables mostly come from the five
development requirements of the new development philosophy.
The new development philosophy is scientific, detailed and reason-
able, which has important reference significance for the construc-
tion of high-quality development index system of tourism industry
(Liu et al., 2020). In terms of inclusive green growth of the tourism
industry, the spatial and temporal patterns and spillover effects of
inclusive green growth efficiency, the construction of international
tourism destinations and the poverty alleviation of tourism indus-
try have been widely studied (Zhao et al., 2021; He et al., 2019;
Shen et al., 2016). Scholars’ research on the relationship between
international trade and the tourism industry has gone through the
stages from bilateral relations to multilateral relations, from one-
way role to two-way role of trade and tourism, from single positive
influence to comprehensive consideration of positive and negative
effects(Jordan and Ken, 2001; Zhao et al.,, 2012; Christian et al.,
2009; Richard et al., 2011).

This paper contributes theoretically to has contributed to the
construction of high-quality development mechanism of tourism
industry and the discussion of the relationship between interna-
tional trade and the development of tourism industry.

First of all, based on the “three in one” framework of the spa-
tial production theory, this paper constructs a high-quality devel-
opment mechanism of tourism industry from the perspective of
production efficiency. It points out that the production factors of
high-quality development of the tourism industry comes from the
five dimensions of economic, political, cultural, social, and eco-
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civilisation. The output benefit of high-quality development of the
tourism industry is conducive to the development of the above five
dimensions. The high-quality development mechanism of tourism
industry can be influenced and adjusted by external factors in the
process of operation. The development mechanism provides a ref-
erence for other research on measuring the high-quality develop-
ment index of the tourism industry in the aspect of index source.

The second, using the threshold regression model, this paper
discusses the threshold effect of import dependence on the rela-
tionship between an inclusive green growth and high-quality de-
velopment of the tourism industry. Threshold regression analysis
is an effective method to study the nonlinear relationship. Thresh-
old regression model can judge whether import dependence has
a threshold regulating effect on the relationship between inclusive
green growth and high-quality development of the tourism indus-
try, and how to adjust the relationship between them.

The third, this paper constructs an inclusive green growth index
to explore the relationship between it and the high-quality devel-
opment of the tourism industry. It provides a theoretical reference
for dealing with the problems of economic growth, ecological pro-
tection and social equity in the process of high-quality of tourism
development.

The practical significance of this paper is mainly reflected
through the discussion of the impact mechanism of an inclusive
green growth on the high-quality development of the tourism in-
dustry from the perspective of import dependence, which organ-
ically connects international trade, sustainable development, and
tourism industry development. It provides a reference for China
and other developing countries to adjust their tourism develop-
ment strategies under the impact of COVID-19.

In addition, this paper puts forward three research hypotheses:

Hypothesis 1. With other conditions unchanged, inclusive green
growth has a positive relationship with the high-quality develop-
ment of the tourism industry.

Hypothesis 2. Import dependence has a negative effect on the re-
lationship between inclusive green growth and the industrial high-
quality development of the tourism industry.

Hypothesis 3. Import dependence has a threshold regulation ef-
fect on the relationship between inclusive green growth and the
industrial high-quality development of the tourism industry.
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1.5. Thesis proposal

This paper aims to calculate China’s inclusive green growth in-
dex and the index for tourism’s industrial high-quality develop-
ment, and verify the correlation between them using regression
analysis. Then, by setting import dependence as the threshold vari-
able, this paper constructs a panel threshold model. In the end,
the paper discusses whether import dependence plays a thresh-
old regulating role in the relationship between inclusive green
growth and high-quality tourism development. In addition to this
section, Section 2 is literature review. Section 3 panel regression
model, threshold regression model and index evaluation system
are constructed, and data sources and research methods are clar-
ified. Section 4 include empirical process and result analysis. The
last part of the paper is the research results and conclusions.

2. Literature review

2.1. Construction of high-quality development index evaluation
system of tourism industry

The high-quality development of the tourism industry is put
forward based on the high-quality development theory. The report
of the 19th National Congress of the Communist Party of China
puts forward that “China’s economy has changed from a stage of
high-speed growth to a stage of high-quality development, and is
in a critical period of transforming the mode of development, opti-
mising the economic structure, and transforming the driving force
of growth”. Currently, there are two understandings of the mean-
ing of high-quality development of the tourism industry in aca-
demic circles. One takes the high-quality development as the eval-
uation standard to measure the development of tourism industry
in the whole region, and pay more attention to comprehensiveness
(He and Hu, 2020; Tang et al., 2021). The other is the quality evalu-
ation of a sector of the tourism industry or a link of tourism activ-
ities, and it focuses more on the micro perspective and diversifica-
tion (Pai et al.,, 2019; Hatamifar et al., 2018). The former is mainly
based on domestic research in China. The research idea is to col-
lect and sort out the panel data for comprehensive calculation, and
then use econometric statistics and spatial statistics to calculate
the comprehensive score and distribution characteristics. (Shi et al.,
2021; Wang et al., 2020; Liu et al., 2019). The latter is mainly based
on the research of other countries, and frequently using the meth-
ods of interview and experimental comparison (Fam et al, 2021).
This paper aims to use the first research idea to study the high-
quality development of the tourism industry.

The construction of the high-quality development of China’s
tourism industry has just started, thus the academic research
on this aspect is still relatively primary. The existing literature
mainly discusses how to build the index system and measure the
high-quality development index. However, the existing literature
does not define high-quality development of the tourism industry,
nor does it elaborate the high-quality development mechanism of
tourism. The five new development philosophy of innovation, coor-
dination, green, openness and sharing have become the source of
indicators for many scholars to build a high-quality development
evaluation system of tourism. Liu et al. (2020) considered that the
‘new development vision’ to be scientific, detailed, and reasonable,
which had important reference significance to build a high-quality
economic development index system. Lv and Cui (2020) pointed
out that high-quality development highly integrates new devel-
opment visions, defined the connotation of high-quality develop-
ment from the aspects of the economy, innovation, coordination,
greenness, openness, and inclusivity, and selected the index vari-
ables of a high-quality evaluation system according to the above-
mentioned six dimensions. Zhang et al. (2020) combined with the
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new development visionand defined the high-quality development
of the tourism industry as a complex process of innovation, coor-
dination, greenness, opennees, inclusivity, and cultural tourism re-
sources, and constructs the evaluation system of high-quality de-
velopment of the tourism industry from the abovementioned six
aspects. In addition, some scholars evaluate the high-quality devel-
opment level of the regional tourism industry from the perspec-
tive of production efficiency of regional tourism industry. The in-
dex variables are divided into input and output, which are mostly
obtained from tourism resource endowment, scenic spots, hotels,
travel agencies, total tourism income, and total number of tourists
(He and Hu, 2020; Wang et al., 2020; Zhang and Tong, 2021).

This study points that it is unreasonable to take the five new
development philosophy as the index source of the evaluation sys-
tem of high-quality development of the tourism industry. One of
the connotation of high-quality development is the fundamental
embodiment of the new development philosophy; that is to say, to
achieve high-quality development, innovation, coordination, green-
ness, openness, and inclusivity must be achieved. From this point
of view, the new development philosophyis more like the influenc-
ing factor of high-quality development. The correct selection range
of a high-quality development evaluation index of the tourism in-
dustry comes from the Five-sphere Integrated Plan. According to
the input-output mechanism of production efficiency, input indi-
cations and output indicators are selected from five dimensions of
civilization: economy, politics, culture, society and eco-civilisation.
Then, the data envelopment analysis method is used to measure
the realistic level of high-quality development of the tourism in-
dustry. This research idea of combining production efficiency with
the Five-sphere Integrated Plan can more accurately describe the
high-quality development of the tourism industry.

2.2. Inclusive green growth and high-quality development of the
tourism industry

The research on inclusive green growth is very mature. It is
mainly used in the fields of carbon emission reduction, carbon tax,
resource development and utilisation, social equity, and social in-
clusion (Ojha et al., 2020; Wang et al., 2020; McCartney et al.,
2020; Soma et al., 2018; Brand et al., 2017; Spash, 2020). Signifi-
cant progress has also been made in the study of inclusive green
growth in tourism and related industries. Zhao et al. (2021) mea-
sured the spatial-temporal pattern and spatial spillover effect
of inclusive green efficiency in China and provides a reference
for the development of the tourism industry in each province.
He (2019) pointed out that inclusive growth is a new mechanism
for the construction of international tourism destinations in west-
ern provinces of China, and explored the basic path of the con-
struction of international tourism destinations in Western China
under the condition of inclusive growth. Shen et al. (2016) re-
garded the inclusive green growth development mode as a path
of tourism poverty alleviation in frontier ethnic areas, which
is conducive to dealing with the relationship between econ-
omy, equity, and ecological environment protection. Zhang and
Chen (2020) empirically studied the impact of tourism develop-
ment on inclusive growth in poor areas. The results show that
tourism development can promote the inclusive growth of poor
areas. In addition, inclusive growth and ethnic tourism, religious
tourism, and rural tourism are also involved.

Many papers discussing the inclusive green growth of tourism
have been published. However, the focus of this paper is not the
inclusive green growth of tourism itself, but the impact of the in-
clusive green growth of the whole society on the high-quality de-
velopment of the regional tourism industry. This paper regards the
inclusive green growth index as a quantitative form of the new
development philosophy, discusses its impact on the mechanism
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of the high-quality development of the regional tourism industry.
This paper enriches the relevant research on green, inclusive, fair,
and sustainable growth and the high-quality development of the
tourism industry.

2.3. Import dependence and the high-quality development of the
tourism industry

The relationship between international trade and the develop-
ment of the tourism industry has been discussed by many scholars.
As early as 2001, Jordan and Ken (2001) took China as an example
to discuss the causal relationship between trade and tourism. The
results show that there is a two-way Granger causality between in-
ternational tourism and international trade, which means that in-
ternational trade is indeed related to the development of China’s
tourism industry. Zhao et al. (2012) further discussed the relation-
ship between China-EU tourism and import and export trade. The
conclusion is that the differences between countries in the rela-
tionship between tourism and trade are closely related to the in-
flow of passengers, the degree of dependence on trade, bilateral
relations and other factors. Christian et al. (2009) discussed the
impact of inbound tourism development on the wine export trade.
The correlation between international people flow and goods flow
causes positive interdependence between tourism inflow and man-
ufactured goods export. Richard et al. (2011) were aware of the
negative impact of international trade. By studying the relation-
ship between bilateral trade and medical tourism, the authors dis-
cussed the advantages and disadvantages of international trade.
Fang et al. (2020) studied the relationship between China-South
Pacific island countries tourism and trade, and the results show a
positive long-term equilibrium relationship between tourism flow
and import and export trade between China and South Pacific is-
land countries. The above literature shows that scholars’ research
on the relationship between international trade and the tourism
industry has gone through the stages: from bilateral relations to
multilateral relations, from one-way role to two-way role of trade
and tourism, from single positive influence to comprehensive con-
sideration of positive and negative effects.

However, the high-quality development of the tourism industry
should be innovative and open. It should not only strengthen in-
ternational exchanges, but also not rely too much on the import
of technical products. Therefore, this paper studies the threshold
moderating effect of import dependence on the relationship be-
tween inclusive green growth and high-quality tourism develop-
ment. This paper is a supplement to the research on the relation-
ship between international trade and the tourism industry. The
research results of this paper provides a reference for China and
other developing countries to adjust their tourism industry devel-
opment strategies according to the international environment.

3. Methods
3.1. Model building

Based on the panel data of 30 Chinese provinces from 2010 to
2019 (Hong Kong, Macao, Taiwan, and the Tibet Autonomous Re-
gion were not included because of the lack of data), this paper
studied the threshold moderating effect of import dependence on
the relationship between inclusive green growth and high-quality
development of the tourism industry. The panel regression model
of the impact of inclusive green growth on the high-quality devel-
opment of the tourism industry is constructed.

In the panel regression model of the impact of inclusive green
growth on the high-quality development of the tourism industry,
the high-quality development index of the tourism industry is the
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dependent variable and is referred to as “THD” for short. Inclu-
sive green growth index is the core independent variable and is
referred to as “GEP” for short. The proportion of added value of
the tertiary industry in GDP is a control variable and is called
“PATG” for short. The proportion of fixed assets investment in the
tertiary industry (excluding farmers) is a control variable and is
called “PFAIT” for short. The proportion of fiscal expenditure in
GDP is a control variable and is called “PFEG” for short. The num-
ber of patent applications is a control variable and is called “NPA”
for short. The per capita consumption expenditure of urban resi-
dents is a control variable and is called “PCEUR” for short. In THDis
the logarithmic form of the dependent variable. In GEPis the loga-
rithmic form of the core independent variable. In NPAis the loga-
rithmic form of the number of patent applications. In PCEURis the
logarithmic form of the per capita consumption expenditure of ur-
ban residents. The reason for taking logarithms of variables is to
weaken the collinearity and heteroscedasticity of the model. In ad-
dition, the subscripts i indicates the i province, the subscripts t in-
dicates the t year. oy is the constant term, a1, f1, B2, B3, Ba, PBsare
the value of the parameter to be estimated. u is time fixed effect,
v is regional fixed effect, and ¢ is the random error term.
The panel regression model is shown as follows (1).

INTHD; = o + a1 In GEP, + B1PATGy, + B, PFAIT, 1)
+/33PFEGit + /34 In NPA; + /35 InPCEUR;; + ur + Vi + &¢

This paper establishes the regression equation of threshold
model with import dependence as threshold variable. Import de-
pendence is expressed by the ratio of trade import amount to total
trade import and export amount.

In the regression equation of threshold model, the meanings of
variables THD, GEP, PATG, PFAIT, PFEG, NPA, PCEUR, InTHD, In GEP,
InNPA, InPCEUR, i, t, og, B1~Ps, € are the same as those in panel
regression model (1). «; and o, are the value of the parameter
to be estimated./Dindicates import dependence, andln IDrepresents
the logarithmic form of import dependence. y is the threshold
value to be estimated. I(X) is the index function,

The regression equation of the threshold model is shown as fol-
lows:

InTHD;; = og + o1 InGEP; x I(InIDy < y) + a2 In GEP,
xI(InIDy > y) + B1PATG;; + BoPFAIT; + B3sPFEG;
+B4InNPA; + Bs In PCEUR;; + &

The above model is only for the simple case of a single thresh-
old. From an econometric point of view, there may be two or more
thresholds, so it is necessary to set up a double threshold model.
The symbols in the double threshold regression model have the
same meaning as those in the single threshold regression model.

The double threshold regression model is shown as follows:

In THD; = ag + aq In GEP; x I(]Il ID; < )/]) +ayln GEP;
XI(]/l < lHID,'t < )/2) + o3 In GEP; x I(ln ID; > )/2) + ﬁlpATGit
+BoPFAIT, + B3sPFEGy + B4 InNPA, + Bs In PCEUR; + &

(2)

3)

3.2. Variable selection

Based on the above discussion on the high-quality development
mechanism of the tourism industry, this section determines each
index variable. Among them, the inclusive green development in-
dex is the independent variable. The high-quality development of
the tourism industry is the dependent variable. The proportion of
the added value of the tertiary industry in GDP, the proportion of
fixed asset investment in the tertiary industry (excluding farmers).
The proportion of fiscal expenditure in GDP. The number of patent
applications, and per capita consumption expenditure of urban res-
idents are the control variables. The import dependence index is
the threshold variable.
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Table 1
China’s inclusive green growth index system.
Dimension Secondary indicators (Unit) Nature
Material footprint per capita Per capita GDP per square kilometre of built-up area (Yuan) Positive
(Ming et al., 2021) Forest volume per 10,000 cubic metres per capital GDP Positive
(Yuan)
Per capita GDP per thousand hectares of wetland area (Yuan) Positive
Air pollution (Li and Proportion of days when the air quality of provincial capital Positive
Yin, 2020) cities reaches or is better than grade II (%)
Protected areas (Wu et al., Green covered area as % of completed area (%) Positive
2019) Area of soil erosion under control (1000 hectares) Positive
Number of National Nature Reserves (Number) Positive
Energy use (Zhao et al., 2021) Electricity consumption (100 million kWeh) Positive
Total natural gas supply (10,000 cu.m) Positive
Total annual water supply (10,000 cu.m) Positive
Environmental Patents (Li and Expenditure on R&D (10,000 yuan) Positive
Yin, 2020) Number of inventions in force (Piece) Positive
Renewable energy supply Hydro power generation (100 million kWeh) Positive
(Li and Yin, 2020)
Palma ratio (Zhao et al., 2021) Proportion of per capita income of urban and rural residents Negative
(rural per capita disposable income = 100) (%)
Gender inequality (Li and Sex ratio (female = 100) (%) Negative
Yin, 2020; Wu et al., 2019) Sex ratio of high school education and above (female = 100) Negative
(%)
Illiteracy sex ratio (female = 100) (%) Positive
Access to basic services Public transportation vehicles per 10,000 population (Unit) Positive
(Ming et al., 2021; Li and Broadband subscribers port of internet (10,000 ports) Positive
Yin, 2020) Coverage rate of urban population with access to tap water positive
(%)
Coverage rate of urban population with access to gas (%) Positive
Treatment rate of consumption wastes (%) Positive
Mean years of schooling(Wu Average years of education for people aged 6 and over (year) Positive
et al.,, 2019)
Pension coverage (Li and Urban employee basic pension insurance contributors at year Positive
Yin, 2020; Wang, 2021; Wu end (10,000 persons)
et al,, 2019) Persons covered by urban basic medical care insurance at Positive
year end (10,000 persons)
Total dependency ratio of population (%) Positive
Life expectancy (Li and Proportion of population aged 65 and above (%o) Positive
Yin, 2020) Death rate (%o) Negative

3.2.1. The index of inclusive green growth

In 2012, the United Nations Environmental Programme put for-
ward a preliminary evaluation method on how to evaluate inclu-
sive green economy. In 2013, the green growth knowledge platform
proposed a method of exploring green growth indicators. Inclu-
sive green growth, as a way of development, embodies the charac-
teristics of social equity, environmental ecology, market openness,
and sustainable economic growth. It advocates people-centred and
harmonious development between humankind and nature. China
put forward the development thought of ‘inclusive green growth’
in the 12th Five-Year plan. On 29 October 2015, the President Xi
Jinping put forward the development philosophy of innovative, co-
ordinated, green, open, and share. Inclusive green growth and the
new development philosophy showed great similarity. The imple-
mentation of the new development philosophy is the driving force
promoting high-quality development. The high similarity between
the inclusive green growth index and the new development phi-
losophy determines that it maybe also have an impact on high-
quality development. This section takes the inclusive green devel-
opment index as the independent variable of the regression model
to explore its impact mechanism on the high-quality development
of the tourism industry.

The indicators of the inclusive green growth evaluation system
constructed in this paper come from the report “the green econ-
omy progress measurement framework application” issued by the
United Nations Environment Programme in 2017. The purpose of
the report was to evaluate the progress made by various countries
in poverty eradication and common prosperity. The report pro-
posed a green economy development index covering 13 variables.
These indicators are primarily aimed at the including poverty, en-
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vironmental and prosperity sharing issues, etc of an Inclusive green
growth economy. Considering the availability of indicator data and
the actual adaptability to China’s national conditions, this study
adjusts the number of United Nations green economy development
indicators. Among them, “green trade” refers to the production and
trade competitiveness of environmental goods. However, because
of the lack of data statistics on environmental protection products
in China’s provinces, it is excluded, and the remaining 12 primary
indicators are retained (Li and Yin, 2020). This study initially se-
lected 29 secondary indicators, but the SPSSAU Pearson correlation
test results showed that the “actual road area at the end of the
year” had a large correlation, and there was information redun-
dancy, so it was eliminated. Finally, 28 secondary indicators were
determined. The specific rules of the index evaluation system are
shown in Table 1.

The index of material footprint per capita and its data sources.
Material footprint is the total amount of raw materials used to
meet the final demand of an economic entity(Xie et al., 2018). It
is a indicator to measure the utilisation of resources at the na-
tional(Meng et al 2019). This study the ratio of per capita GDP to
the consumption of various material resources is used to measure
the utilisation of material resources in various regions. This indica-
tor is a positive indicator, and a larger value indicates a better uti-
lization of resources. It can effectively reflect the harmonious de-
gree of human economic development and material resources en-
vironment in various regions. In this study, indicators “per capita
GDP per square kilometre of built-up area”, “forest volume per
10000 cubic metres per capital GDP”, “per capita GDP per thou-
sand hectares of wetland area” were used to as the secondary in-
dicators of per capita material footprint. The selected built-up area
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is used to represent the utilization of land resources by economic
development. Forest volume and wetland area are selected to rep-
resent the utilization of ecological resources by economic devel-
opment. As the data is not available, so as far as possible to re-
flect the economic development of natural resources. The three
secondary indicators were obtained by dividing the ratio of local
GDP and the total number of local people by the total built-up
area, forest volume, and wetland area, respectively. Relevant data
have been obtained from China Statistical Yearbook (2011-2020).

The index of air pollution and its data sources. This index re-
flects the relationship between economic construction and air en-
vironmental protection. Air pollution directly affects environmen-
tal quality and human health, and has a negative impact on the
high-quality development of the tourism industry. Due to the lack
of statistical data on air quality in some provinces in China from
2010 to 2019, it is expressed by the air quality of provincial capi-
tals. This study uses “the proportion of days that the air quality of
the capital of each province” reaches or is better than the second
level to reflect the air quality. The index is positive. The larger the
value, the better the air quality. The statistical data of air quality
of provincial capital cities have been obtained from China Statisti-
cal Yearbook (2011-2020).

The index of protected areas and its data sources. This in-
dicator is an important aspect to measure the potential of re-
sources and environment to promote sustained economic growth
and green growth. Only when the natural environment and re-
sources are effectively protected can the high-quality development
of the tourism industry have a solid foundation. In this study, “the
green coverage rate of the built-up area”, “the area of soil erosion
control”, and “the number of national nature reserves” are used
to reflect the indicators of “protected areas”. The greening area of
the built-up area, the control area of soil erosion and the number
of national nature reserves all reflect the efforts made by various
provinces in protecting the environment and improving ecological
conditions. All data have been obtained from China Statistical Year-
book (2011-2020).

The index of energy use and its data sources. This index re-
flects the energy use of each province. In this study, “total elec-
tricity consumption”, “total natural gas supply”, “total annual wa-
ter supply” are used to represent the energy use of each province.
Electricity, water and natural gas are the most commonly used en-
ergy for life and production. In this paper, it is reasonable to select
the total annual supply or consumption of three kinds of energy to
reflect the energy use. The higher the value, the safer the energy
security. The statistical data of each sub-index have been obtained
from China Statistical Yearbook (2011-2020).

The index of environmental patents and its data sources. Envi-
ronmental patent is an important index to reflect the innovation
ability of environmental protection science and technology in each
province. Technological innovation helps improve the efficiency of
environmental protection and optimise the effect of environmental
protection. Because this paper aims to study the impact of provin-
cial inclusive green growth on the high-quality development of the
tourism industry, inclusive green growth measures the develop-
ment of the whole society, not just tourism. Therefore, it is not
necessary to select the environmental patent of tourism industry
when collecting data. This paper uses the R&D funds and effec-
tive invention patents of Industrial Enterprises above Designated
Size to reflect this index. Industrial Enterprises above Designated
Size in China refer to industrial enterprises with an annual main
business income of more than 20 million yuan. Such enterprises
are highly representative in reflecting the research and develop-
ment funds and effective invention patents of various provinces.
Therefore, the selection of this index is reasonable and feasible.
The required data have been obtained from China Statistical Year-
book (2011-2020).
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The index of renewable energy supply and its data sources. Re-
newable energy supply is an important performance of saves en-
ergy and promotes environmental protection. This study used the
hydropower generation of each province to express its renewable
energy supply. Hydropower is one of the most common renewable
energy supply modes. China has made remarkable achievements in
hydropower engineering construction. Increasing hydropower in-
vestment and accelerating hydropower infrastructure construction
can help to promote the promotion of regional inclusive green
growth index. Therefore, it is reasonable to select this index. The
data of hydropower generation in each province have been ob-
tained from China Energy Statistical Yearbook (2011-2020).

The index of Palma ratio and its data sources. The Palma ra-
tio index was developed by Cambridge University economist José
Gabriel Palma and proposed in 2011 to compare the respective
shares of the top 10% of the population with the lowest 40% of
the population in order to reflect the level of income inequality
of different social strata. Because of the lack of income statistics
on the above two groups in China’s provinces, “the proportion of
per capita income of urban and rural residents (rural per capita
disposable income = 100)” was used to reflect their income in-
equality(Zhao et al., 2021; Wang, 2021; Li and Dong, 2021). The
index was obtained by multiplying the ratio of urban per capita
disposable income and rural per capita disposable income by 100.
The data have been obtained from China Statistical Yearbook (2011-
2020).

The index of gender inequality and its data sources. The in-
dicator reflects the potential development losses caused by gen-
der inequality and highlights gender inclusiveness and equity. The
unequal rights of men and women to survival and development
are not conducive to the stable development of society. This study
used “the population sex ratio (female = 100)”, “high school ed-
ucation sex ratio (female 100)”, and “illiteracy sex ratio (fe-
male = 100)” to express gender inequality. The population sex ra-
tio was obtained by multiplying the ratio of male and female pop-
ulations in each province by 100. The indicator is negative. The
more unequal the right of men and women to live. The gender
ratio with high school education or above was obtained by mul-
tiplying the ratio of male and female populations with high school
education or above in each province by 100. The index is nega-
tive. The greater the value, the greater the proportion of men and
women with high school education and above, and the more un-
equal the right of men and women to enjoy education. The illiter-
acy sex ratio was obtained by multiplying the ratio of male illit-
eracy and female illiteracy in each province by 100. The indicator
is positive. The greater the data value, the smaller the proportion
of illiterate men and women, and the more equal the right of men
and women to get rid of illiteracy. The three indicators reflect the
fairness of men and women in survival and development from the
perspective of survival and education. The selection of indicators
is reasonable. The data used to calculate the indicators have been
obtained from China Statistical Yearbook (2011-2020).

The index of access to basic services and its data sources. This
indicator aims to describe residents’ access to basic services and
the improvement of residents’ living conditions by inclusive green
growth initiative. Sound infrastructure is an indispensable condi-
tion for promoting inclusive green growth in all provinces. Refer-
ring to the existing literature(Ming et al., 2021; Li and Yin, 2020),
index variables such as “public transportation vehicles per 10,000
population”, “coverage rate of urban population with access to tap
water”, “coverage rate of urban population with access to gas” are
selected to represent the availability of basic services. In addition,
the “number of Internet broadband ports per 10,000 people” is in-
novatively taken as one of the indicators of “access to basic ser-
vices” to reflect the possibility of residents’ access to Internet ser-
vices. The above indicators comprehensively describe the opportu-
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nities for access to basic services from different aspects such as
domestic water, natural gas, public transport system and Internet.
The selection of this index is reasonable. Relevant data have been
obtained from China Statistical Yearbook (2011-2020).

The index of mean years of schooling and its data sources. The
average length of schooling is used to measure the educational
level of residents in the region. Good educational conditions are
an important embodiment of the effect of inclusive green growth
of the whole society in the region. In order to obtain the index of
“average years of education”, it needs to be calculated according
to the following steps: First of all, we need to multiply the num-
ber of primary school education by 6 years, the number of junior
middle school education by 9 years, the number of high school or
middle school vocational education by 12 years, and the number
of junior college and undergraduate education by 16 years. Second,
Sum the four values calculated above and divide by the number of
people aged 6 and over. The required number of years for Chinese
residents to have primary school, junior high school, senior high
school or secondary vocational school, and junior college or uni-
versity education is 6, 9, 12, and 16, respectively. Statistical data
have been obtained from China Statistical Yearbook (2011-2020).

The index of pension coverage and its data sources. The origi-
nal intention of the index was to use pension coverage to evaluate
the basic life of employees after retirement, aiming to reflect the
degree of social welfare. Referring to the existing literature (Li and
Yin, 2020; Wang, 2021; Wu et al., 2019), this study expands the
selection range of indicators. Use “urban employee basic pension
insurance contributors at year end”, “persons covered by urban ba-
sic medical care insurance at year end”, “total dependency ratio of
population” to reflect the social welfare status of each province.
The first two indicators indicate the number of people who can en-
joy social security benefits, which is the embodiment of the results
of regional inclusive green growth. “total dependency ratio of pop-
ulation” means the ratio of non working age population to work-
ing age population. The non working age population includes peo-
ple under the age of 15 and people over the age of 65. The three
indicators reflect the reality of protected persons and social wel-
fare beneficiaries, and are reasonable for reflecting inclusive green
growth. All the relevant data have been obtained from China Sta-
tistical Yearbook (2011-2020).

The index of life expectancy and it data sources. This index re-
flects the health level of residents in the region. Life expectancy
is a well-being of people of all ages and is crucial to measuring
sustainable development. In this study, “proportion of population
aged 65 and above” and “death rate” are used to reflect “life ex-
pectancy” (Li and Yin, 2020). A healthy and beautiful living envi-
ronment is an effective proof of the achievements of regional in-
clusive green growth. Relevant data have been obtained from China
Statistical Yearbook (2011-2020).

3.2.2. The index of high-quality development of the tourism industry

Because this study aims to explore the mechanism of inclu-
sive green growth on the high-quality development of the tourism
industry and the threshold effect of import dependence on the
mechanism. The high-quality development index of the tourism in-
dustry change with changes in the inclusive green growth index.
Hence, the high-quality development index of the tourism indus-
try is taken as the dependent variable.

The high-quality development index of the tourism industry
is a comprehensive evaluation index including both input index
and output index. It evaluates the high-quality development of re-
gional tourism industry by calculating the production efficiency
formed by factor input and benefit output. According to the the-
ory of high-quality development, and combined with China’s na-
tional conditions, the high-quality development of the tourism in-
dustry is closely associated with the Five-sphere Integrated Plan.
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On the one hand, in order to promote the high-quality develop-
ment of the tourism industry, the input of production factors need
to be obtained in the dimensions of economy, politics, culture, so-
ciety and ecological civilization. On the other hand, the output
benefits of the high-quality development of the tourism industry
also spill over to the abovementioned five dimensions. Therefore,
this study followed the requirements of the Five-sphere Integrated
Plan, and selected input indicators and output indicators from the
four dimensions of economy, politics, culture and education, and
the human settlement environment. Among them, the space of sci-
ence and education is the embodiment of the level of culture and
education, and the human settlement environment represents so-
cial undertakings and eco-civilisation. Economic, political, cultural,
social and ecological civilization are the five aspects of the Five-
sphere Integrated Plan and the strategic goal of promoting the
cause of socialism with Chinese characteristics in the new era. Pro-
moting the high-quality development of the tourism industry is
inseparable with these five aspects. The tourism elements must
be promoted in these five aspects to achieve high-quality devel-
opment

Five secondary indicators of the output side and ten secondary
indicators of the input side were preliminarily determined in this
study. Francisco et al. (2016) calculated that when all indicators
were positively correlated, the abnormally high positive correlation
between the input and output sides indicates that they were linear,
which would lead to a high efficiency score and deviation from the
normal value. Therefore, it is necessary to eliminate indicators with
high correlation. The correlation between input indicators or out-
put indicators has no significant effect on the efficiency score, so
the correlation measurement of the two data sets is not very im-
portant. After the SPSSAU Pearson correlation test results showed
that the “total number of tourists” had a large correlation, it was
eliminated. Finally, 14 secondary indicators were determined.

The traditional data envelopment analysis (DEA) and super-
efficiency DEA models have restriction in the number of decision
making unit (DMU) and the number of indicators. The restriction
requires two times the sum of input indicators and output in-
dicators must not exceed the number of decision-making units.
Liu et al. (2005) considered the shortcomings of traditional DEA
and super-efficiency DEA models, and modified them based on
fuzzy set theory and AHP. Specifically, the weight range of each
index variable was determined by the analytic hierarchy process,
and the original data was then standardised using the homogeni-
sation method. Finally, the weight range and standardised index
data were brought into DEA and super-efficiency DEA models to
form a modified model that could measure a small number of
DMU. In this study, 30 provinces in China were taken as DMU, and
14 indicators were finally determined, realising, which meets the
measurement standard of traditional DEA and super-efficiency DEA
models.

In addition, it can not be operated when data envelopment
analysis (DEA) has the problem that the original data of input vari-
ables and output variables are zero. In order to solve this problem,
Ali (1990) discussed the problem of translation invariance in DEA,
and the conclusion that the additive model is translation invariant
was put forward. Hence, a very small positive number (0.1) was
added to each original data of variable. The high-quality develop-
ment index system of China’s tourism industry is shown in Table 2.

Based on the Five-sphere Integrated Plan, the high-quality de-
velopment evaluation system of tourism industry sets 10 input in-
dicators and 4 output indicators. The indicators come from the four
dimensions of economy, politics, culture and education, and hu-
man settlement environment. Because the current tourism statis-
tics system is not perfect, the statistical technology needs to be
upgraded and the tourism activities involve a wide range of in-
dustries, it is difficult to separate the tourism statistics from the
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Table 2
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High-quality development index system of China’s tourism industry.

Index direction Dimension

Secondary indicators (Unit)

Output Economic space
Political space
Cultural and educational

space

Human settlement
environment

Input Economic space

Political space

Cultural and educational
space

Total tourism revenue (100 million yuan) (Shao et al., 2021)

General public budget revenue (100 million yuan)(Wang et al., 2021)
The number of annual projects of the National Social Science Fund of
China

(economic theory + applied economy + sociology + ethnic

issues + sports + Management) (Number)

Employment proportion of tourism practitioners % (Shao et al., 2021)

Total number of tourist attractions (Number) (Sun et al., 2021;
Zhang et al., 2021; Zhang et al., 2021)

Total fixed assets of accommodation enterprises above quota (100
million yuan) (Wang et al., 2021)

Total fixed assets of catering enterprises above quota (100 million
yuan) (Wang et al.,, 2021)

Investment in fixed assets of health and social service (100 million
yuan)(Pan et al., 2021)

Fiscal expenditure for environment or energy conservation protection
(100 million yuan) (Wang., 2020)

Total number of tourism universities and colleges (Number) (Wang.,
2021)

Number of books in public libraries per capita (Number) (Shi et al.,
2021)

Number of performances in art performance venues(10 000 shows)

(Shi et al., 2021)

Human settlement
environment

Per capita park green space area (square meter)(Sun et al., 2021)
Number of public lavatories per 10 000 population (Number)(Lei

et al.,, 2021)

Note: The national social science fund projects are subject to the province where the institution is located, and the projects declared by

military academies are not included.

above four dimensions. When determining the index variables, we
have to use some proxy variables, which will indeed reduce the
accuracy of the calculation results, which is also the limitation of
this study. At present, tourism activities involve a wide range of
fields. Tourists’ tourism behaviors such as diet, get accommoda-
tion, transportation, tourism, shopping and entertainment need the
support from the economic, political, cultural, social and ecological
civilization of the tourism destination. At the same time, the ben-
efits brought by tourism activities benefit the above five aspects.
In other words, the development of tourism requires the develop-
ment of all aspects of tourism destinations; Promoting the devel-
opment of all aspects of tourism destinations will help to promote
the development of regional tourism. Therefore, it is not feasible
to separate the statistical data of tourism industry in the process
of tourism research. Especially under the requirements of high-
quality development, the development of tourism industry should
drive the overall development of the region. Therefore, it is reason-
able to use some proxy variables when calculating the high-quality
development index of the tourism industry.

When determining the input and output indicators of high-
quality development of the tourism industry, this paper lists ref-
erences to prove the rationality of the selection of indicators. In
addition, because the development of tourism is not only insepa-
rable from the support of a good ecological environment, but also
can improve the ecological environment. More often, the ecologi-
cal environment is regarded as the basic condition for the develop-
ment of tourism. Therefore, when determining the output indica-
tors of the high-quality development evaluation system of tourism
industry, this study does not select indicators from the dimension
of ecological civilization.

3.2.2.1. Determination of input index and its data source. Reference
to existing literature, this paper determines four indicators in the
economic dimension, such as “total number of tourist attractions”
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(Sun et al., 2021; Zhang et al., 2021; Zhang et al., 2021), “total fixed
assets of accommodation enterprises above quota” (Wang et al.,
2021), “total fixed assets of catering enterprises above quota”
(Wang et al., 2021) and “investment in fixed assets of health and
social service” (Pan et al., 2021). Scenic spots are the core elements
of regional tourism industry. This paper takes the “Total number
of tourist attractions” as one of the investment indicators of the
economic dimension, and reveals the direct investment of each
province to promote the development of tourism. The selection
of indicators is reasonable. The data have been obtained from The
Yearbook of China Tourism Statistics (2011-2018) and ZhongGuo Wen-
Hua WenWu He LvYou TongJi NianJian (2019-2020). Catering and ac-
commodation are two elements of tourism activities. Catering and
accommodation are two important links of tourist activities and
an important part of regional tourism industry. In this paper, “total
fixed assets of accommodation enterprises above quota” and “to-
tal fixed assets of catering enterprises above quota” are selected as
the two input indicators of the economic dimension, reflecting the
investment intensity of each province in the construction of tourist
reception facilities. It is worth noting that the accommodation en-
terprises and catering enterprises above the limit point to those
whose main business income exceeds 2 million yuan to limit the
standard to accommodation enterprises and catering enterprises of
more than 2 million yuan, on the one hand, can ensure the in-
tegrity of statistical data, on the other hand, can provide tourists
with higher quality services. It is reasonable to select the above
two indexes. The data have been obtained from China Statistical
Yearbook (2011-2020). Taking “investment in fixed assets of health
and social service” as one of the input indicators of the economic
dimension can effectively reflect the medical conditions and social
security level of high-quality development of regional tourism. Al-
though it can not fully represent tourism capital investment, it can
reflect the high correlation of regional tourism industry. A harmo-
nious and stable social environment is the fundamental guarantee
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to provide high-quality tourism services for tourists and residents.
The data have been obtained from China Statistical Yearbook (2011-
2020).

Reference to existing literature, this paper determines one in-
dicator in the political dimension, such as “fiscal expenditure for
environment or energy conservation protection” (Wang, 2020). At
present, there is no statistical data on the tourism financial expen-
diture of all provinces in China, so it can not directly reflect the in-
vestment of political space in tourism. In this paper, “fiscal expen-
diture for environment or energy conservation protection” is se-
lected as the input index of the political dimension. Although the
calculation results have deviation, it tries to reduce the deviation
as much as possible. Strengthening financial support for environ-
mental protection and energy conservation is conducive to creating
a good ecological environment for the high-quality development of
the tourism industry. At the same time, improving the level of en-
vironmental protection and energy conservation is also a part of
the high-quality development of the tourism industry. Therefore,
the index selection is reasonable.The data have been obtained from
China Statistical Yearbook (2011-2020).

Reference to existing literature, this paper determines three in-
dicators in the cultural and educational space, such as “total num-
ber of tourism universities and colleges” (Wang, 2021), “number
of books in public libraries per capita” (Shi et al., 2021), “number
of performances in art performance venues” (Shi et al., 2021). This
paper takes “total number of tourism universities and colleges” as
an investment index in culture and education, which reflects the
knowledge support and talent reserve for the high-quality devel-
opment of regional tourism industry. The more tourism universi-
ties in the region, the more investment in talent training and sci-
entific research. The existence of tourism colleges and universities
is conducive to promoting the transformation of tourism scientific
research achievements to the economic benefits of tourism indus-
try. Therefore, the selection of this index is reasonable. The data
have been obtained from The Yearbook of China Tourism Statistics
(2011-2018). Since the data of tourism colleges in 2018 and 2019
have not been included, this study uses the trend function of Excel
to predict and supplement. With the implementation of the inte-
grated development strategy of culture and tourism industry, cul-
tural facilities such as public libraries, museums, memorials and
art performance venues have become an important part of tourism
supply. To realize the high-quality development of regional tourism
industry, we must strengthen the support for cultural undertak-
ings and enrich the content of tourism supply. This paper selects
“number of books in public libraries per capita” (Shi et al., 2021),
“number of performances in art performance venues” (Shi et al.,
2021) as the investment indicators of cultural undertakings, and
is of great significance to deepen the integration of culture and
tourism and promote the high-quality development of the tourism
industry. Therefore, the selection of the above two indicators is
reasonable. Both data have been obtained from ZhongGuo WenHua
WenWu TongJi NianJian (2011-2018) and ZhongGuo WenHua WenWu
He LvYou TongJi NianJian (2019-2020).

Because human survival and development are inseparable from
social environment and the ecological environment, this study
combines social space and ecological civilization into the dimen-
sion of “human settlement environment”. Reference to existing lit-
erature, this paper determines two indicators in the human set-
tlement environmental dimension, such as “per capita park green
space area” (Sun et al., 2021) and “number of public lavatories per
10,000 population” (Lei et al., 2021). Building and maintaining the
park environment and increasing the per capita park green space
area is an important embodiment of improving the regional eco-
logical environment. To realize the high-quality development of the
tourism industry, we must increase the investment in park green
space construction. Tourism toilet is a weak link in the develop-
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ment of China’s tourism industry. In recent years, in order to solve
the problems of small number of toilets and poor sanitary con-
ditions, all provinces have vigorously promoted the “toilet revo-
lution”. This paper takes “number of public lavatories per 10 000
population”as the investment index of social dimension, which re-
flects the investment of various provinces in improving human set-
tlements. The above two indicators are closely related to the high-
quality development of the tourism industry, so the selection of
indicators is reasonable. The data have been obtained from China
Statistical Yearbook (2011-2020).

3.2.2.2. Determination of output index and its data source. Reference
to existing literature, this paper determines one indicators in the
economic dimension, such as “total tourism revenue” (Shao et al.,
2021). The total tourism income includes domestic and inbound
tourism income. The total tourism revenue directly reflects the
economic benefits brought by the high-quality development of the
tourism industry. Thus, the selection of this index is reasonable.
The data are from the statistical bureau, statistical yearbook, and
statistical bulletin of each province. This study takes “general pub-
lic budget revenue” as the output index of the political dimension,
which reflects the impact of the high-quality development of the
tourism industry on the general public budget revenue of the local
government. Although this proxy variable bias the calculation re-
sults, the financial benefits brought by tourism can be taken into
account to the greatest extent. Tourism activities are widely in-
volved in catering, accommodation, transportation, entertainment,
leasing, finance, real estate and other industries. Therefore, the fi-
nancial revenue brought by the development of tourism is not easy
to be stripped out. Thus, limited by the current statistical technol-
ogy, it is reasonable to use the general public budget revenue in-
stead of the budget revenue of the tourism industry as the output
index of the political space. The data are obtained from China Sta-
tistical Yearbook (2011-2020).

This study regards the number of annual projects of the Na-
tional Social Science Fund of China as the output index of the cul-
tural and educational dimension. The selection of this index is in-
novative. Based on the territorial principle, the greater the number
of annual projects of the National Social Science Fund of China in
each province, the greater the potential of the transformation of
scientific research achievements to local economic benefits. Since
the annual projects of the National Social Science Fund of China do
not summarise the research topics of tourism specialty separately,
but are distributed among other research fields closely related to
tourism specialty. This study summarises the number of research
topics in the fields of economic theory, applied economy, society,
ethical issues, sports, and management to reflect the benefit out-
put of the tourism industry in cultural and educational space. The
index exaggerates the output benefit of tourism in the dimension
of culture and education to a certain extent, which is also the diffi-
culty encountered in constructing the index system under the cur-
rent conditions. The statistical data of annual projects of the Na-
tional Social Science Fund of China are from the annual project list
of NSFC (2010-2019).

The high-quality development achievements of tourism should
fully benefit local residents and tourists. Referring to the existing
literature, this study takes “the total number of tourism” and “em-
ployment proportion of tourism practitioners” (Shao et al., 2021)
as the output indicators of the dimension of “human settlement
environment”. The total number of tourists is the welfare brought
by the development of the tourism industry. Only by providing
high-quality tourism products and services can the total number
of tourists be increased. The employment proportion of tourism
practitioners reflects the employment benefits brought to local res-
idents by promoting the development of the tourism industry. Both
“the total number of tourism” and “employment proportion of
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tourism practitioners” are the data formed because of the devel-
opment of tourism. They are the direct embodiment of the output
benefits of the high-quality development of the tourism industry
in the dimension of “human settlement environment” . Therefore,
the selection of the two indicators is reasonable. However, the to-
tal number of tourists failed to pass the Pearson correlation test,
so it was excluded. The data are obtained from The Yearbook of
China Tourism Statistics (2011-2018) and ZhongGuo WenHua WenWu
He LvYou TongJi NianJian (2019-2020).

3.2.3. The index of import dependence

As an important growth point of economic development, inter-
national tourism and international trade have been highly valued
by countries and regions in the world. Trade is closely related to
tourism. Import and export trade is the international “tourism” of
goods, and international tourism is the import and export “trade”
of personnel and capital. However, with the change of world eco-
nomic and political situation, the relationship between interna-
tional tourism and international trade may not always be posi-
tive. In particular, whether the excessive dependence on the im-
port market hinder the upgrading of the core technology of China’s
tourism industry and have a negative impact on the mechanism
of inclusive green growth and high-quality development of the
tourism industry is worth researching. Hence, this study discusses
the moderating effect of import dependence index on the rela-
tionship between inclusive green growth and high-quality devel-
opment of the tourism industry. This study uses the ratio of trade
import amount to total import and export amount of each province
to express the import dependence. The larger the ratio, the greater
the import dependence of the province. The data of import and ex-
port volume of goods comes from China Statistical Yearbook (2011-
2020), and is divided and counted according to the location of the
consignor and the consignee.

3.2.4. Determination of control variables

The high-quality development of the tourism industry may be
affected by other factors, so this study selects five control vari-
ables from the industrial environment, capital environment, polit-
ical environment, innovation environment and living environment.
The proportion of added value of the tertiary industry in GDP re-
flects the industrial structure environment and is called “PATG” for
short. The proportion of fixed assets investment in the tertiary in-
dustry (excluding farmers) shows the capital support environment
and is called “PFAIT” for short. The proportion of fiscal expendi-
ture in GDP shows the actual use and control scale of GDP by gov-
ernment departments and is called “PFEG” for short. The number
of patent applications reflects the innovation environment and is
called “NPA” for short. The per capita consumption expenditure
of urban residents reflects the living environment and is called
“PCEUR” for short. The statistical data of control variables are from
China Statistical Yearbook (2011-2020).

3.3. Methodology

3.3.1. Min-max standardisation and entropy weight method

This study used the entropy weight method to evaluate the in-
clusive green development index of provinces in China. The eval-
uation process included determining the index weight and calcu-
lating the comprehensive index. In this paper, the min-max stan-
dardization was used to process the original data dimensionless,
and the entropy weight method was used to determine the in-
dex weight. Finally, the index weight and dimensionless index data
were weighted to obtain the inclusive green growth index.

In this paper, the min-max standardization was used to pro-
cess the original data dimensionless, which can ensure that the
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performance of the same index in different periods or different re-
gions can be compared. In the formula, Sf].is the standardized data
of the j variable in the i province in year t. xfjrefers to the origi-
nal data of year ¢ of the j indicator in the i province. There are m
provinces and n indicators, and meet the requirements of Sle >0,
0 <i<n0 < j<m. When the indicator attribute is “+”, the pos-
itive min-max standardization formula is applicable to data pro-
cessing; when the indicator attribute is “~”, the negative min-max
standardization formula is applicable to data processing.

The formulas of positive min-max method and reverse min-max
method are as follows:

t—min {xt X .. X
St = X;j — min {xlj’xzj’ ,an} @
! .
j max{xﬁj,xgj,...,ann}—mm{xgj,xfzj,...intm}
t t t ot
¢ max {x . X, Xy | — X 5
ij = -
max {XQj,x;j,... Xy} — min {xgj,xtzj,... Ko

Based on the results of data standardisation, the entropy value
was calculated using the entropy weight method. Rs. is the in-
formation entropy of index j in year t. dfjis the proportion of
thejindex of the isample in year tin thejindex of all samples. ijis
the weight of thejindex. The greater the weight is, the greater is
the contribution of the index to the measurement results.

The relevant formula is as follows:
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The index weight determined by the entropy weight method
and the dimensionless index value processed by the min-max stan-
dardisation were weighted to obtain the inclusive green growth in-
dex. GEP! is the inclusive green growth index of province i in year
t. The inclusive green growth index ranges from 0 to 1. The larger
the index value is, the better is the situation.

The inclusive green growth index is calculated as follows:

n
GEF! = 3w,
j=1

3.3.2. Super-efficiency data envelopment analysis

Arabmaldar et al. (2021) proposed a new robust wpf-DEA a
model in the presence of interval data uncertainty and non arbi-
trary factors. They thought that it was very important to identify
the worst performing DMU. The wpf-DEA was actually more useful
than the traditional DEA model focusing on the best performing
DMU, especially for companies that need to conduct risk assess-
ment. At present, the existing SBM-DEA model of unexpected out-
put discusses the problem of identifying bad performance in the
optimal situation, while the new robust wpf-DEA model discusses
the topic of identifying bad performance in the worst situation.
The high-quality development of the tourism industry discussed
in this study is a problem of determining the best performance
under the optimal situation, rather than pursuing the unexpected
output and the worst boundary analysis. Therefore, the traditional
super-efficiency DEA model was used to calculate the high-quality
development index of the tourism industry.
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Average value and growth rate of inclusive green growth index in all regions from 2010 to 2019.

Region Value  Growth rate%  Region Value  Growth rate%
Beijing 0.39 -1.20 Hubei 0.27 -9.21
Tianjin 0.30 -14.00 Hu'nan 0.23 2.18
Hebei 0.23 3.56 Central China 0.24 1.02
Shanxi 0.19 10.30 Guangdong 0.44 1.64
Inner Mongolia 0.21 19.69 Guangxi 0.18 15.34
North China 0.26 1.47 Hainan 0.15 41.23
Liaoning 0.22 -8.63 South China 0.26 11.88
Jilin 0.16 -11.21 Chongqing 0.20 -17.75
Heilongjiang 0.19 11.39 Sichuan 0.32 11.68
Northeast China  0.19 -2.88 Guizhou 0.15 35.99
Shanghai 0.40 -13.23 Yunnan 0.23 30.02
Jiangsu 0.36 14.38 Southwest China  0.22 12.26
Zhejiang 0.29 6.65 Shaanxi 0.21 -3.48
An’hui 0.20 41.43 Gansu 0.15 19.88
Fujian 0.23 7.41 Qinghai 0.18 -8.41
Jiangxi 0.18 24.22 Ningxia 0.18 12.31
Shandong 0.32 -2.28 Xinjiang 0.19 28.39
East China 0.28 6.78 Northwest China  0.18 8.39
He'nan 0.22 13.02 national average 0.24 5.79

Note: Tibet Tibetan Autonomous Region and Hong Kong, Macao and Taiwan regions are not

included.

The traditional model of CCR-DEA and BCC-DEA effectively
solves the problem of measuring the production efficiency of
multiple decision-making units under the condition of multiple
input indicators and output indicators. They preliminarily de-
termines whether each decision-making unit is effective. How-
ever, when multiple decision-making units are effective, the tra-
ditional DEA model loses its effectiveness, because it cannot fur-
ther analyse multiple effective units. Therefore, Andersen and Pe-
tersen (1993) proposed the super-efficiency DEA model (SE-DEA for
short), which made up for the defect of o # 1based on the tradi-
tional DEA model. In other words, when measuring and evaluat-
ing the efficiency of decision-making unit « =1, only the linear
combination of this decision-making unit and all other decision-
making units in sample are compared; decision-making unito =
litself is not considered. In the SE-DEA model, the larger the 6 is,
the better is the evaluation effect; the smaller the 6 is, the worse
is the evaluation effect. Whenf° < 1, the efficiency value of the
SE-DEA model is consistent with the results of the traditional DEA
model. When6? > 1, the effective DMU can be sorted according to
the efficiency score.

Suppose there arendecision-making units, and each decision-
making unit has the same number ofL(X =1, 2, --- , [)input indexes
andK(Y =1,2,---, k)output indexes. g, represents [ input indica-
tors of decision-making unit «, and f,, represents k output in-
dicators of decision-making unite. After adding a limiting condi-
tion ) &, =1, the formula is presented for the a(ox =1,2,---,n)
province. In the equation, 8(0 < 8 < 1)represents the comprehen-
sive technical efficiency and Ais the weight coefficient. s*(s* >
0)is the residual variable; s~ (s~ > 0)is the relaxation variable. ¢is

the non-Archimedean inﬁnitesimal.e{ =(1,1,---,1) e Ejand eg =
(1,1,---,1) € Ejare L-dimensional and K-dimensional unit vectors,
respectively.

This paper build the SE-DEA model is based on BCC-DEA, and
the equation for SE-SBM is as follows:

min (6 — &(e]s™ + els*))

n
St Y Eure+s =0g,1=12,... L

a=1
a#l
n
Z fak)"a st = ,?,I(Z 1,2,---,K (10)
o
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A>0,5t>0,5">0
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4. Results
4.1. Index measurement results

4.1.1. Inclusive green growth index

First, the original panel data was imported into formulas (4)
and (5), and the dimensionless data was obtained using the min-
max standardisation method. Second, the standardised panel data
was imported into formulas (6)-(8), and the weight coefficient of
each index was obtained using the entropy weight method. Finally,
the standardized data and weight coefficient were weighted ac-
cording to formula (9), and the inclusive green growth index of
30 provinces (excluding Hong Kong, Macao, Taiwan, and Tibet) in
China from 2010 to 2019 was obtained. The calculation results of
inclusive green growth index are shown in Table 3.

This paper analyzes the development of regional inclusive green
growth index from 2010 to 2019 from three levels: the national
average, the average of China’s seven administrative geographical
divisions and the average of each province.

China’s seven administrative geographical divisions are carried
out in consideration of various dimensions such as history, nation-
ality and culture, and follow the principle of combining zonality
and non zonality, the principle of main factors and comprehensive
analysis, as well as the principle of regional conjugation, which has
a solid scientific foundation. The specific division of each province
is: North China: Beijing, Tianjin, Hebei, Shanxi and Inner Mongo-
lia; Northeast China: Heilongjaing, Jilin and Liaoning; East China:
Shanghai, Jiangsu, Zhejiang, Anhui, Jiangxi, Shandong, Fujian and
Taiwan; Central China: Henan, Hubei and Hunan; South China:
Guangdong, Guangxi, Hainan, Hong Kong and Macao; Southwest
China: Chonggqing, Sichuan, Guizhou, Yunnan and Tibet; Northwest
China: Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang and Western In-
ner Mongolia. Among them, because there are many missing statis-
tical data in Tibet Tibetan Autonomous Region, Hong Kong Special
Administrative Region, Macao Special Administrative Region and
Taiwan Province, they are not included in the statistics. In addition,
in view of the integrity of the decision-making unit and the fact
that Inner Mongolia Autonomous Region belongs to two adminis-
trative geographical divisions, the inclusive green growth index of
its tourism industry is included in North China for analysis.

First, nationally, the average value of inclusive green growth in-
dex is 0.24, with a growth rate of 5.79%. It reflects that inclusive
green growth shows a slow upward trend, but the absolute value
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Table 4
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Average value and growth rate of tourism industry high quality development index and its decomposition

efficiency in various regions from 2010 to 2019.

Region Value  growth rate%  PTE Score  growth rate%  SE Score  growth rate%
Beijing 1.97 -10.10 1 0 1 0
Tianjin 1.24 -13.18 1 0 1 0
Hebei 1.06 -2.64 1 0 1 0
Shanxi 1.10 25.25 1 0 1 0
Inner Mongolia 0.92 -1.70 0.97 0 0.90 0
North China 1.26 -2.65 0.99 0 0.98 0
Liaoning 1.17 0.94 1 0 1 0
Jilin 0.73 72.33 0.87 27.03 0.82 28.96
Heilongjiang 0.98 58.78 1 0 0.91 37.25
Northeast China 0.96 34.98 0.96 7.64 0.91 19.81
Shanghai 1.68 26.12 1 0 1 0
Jiangsu 1.13 -3.04 1 0 1 0
Zhejiang 1.05 1.81 1 0 1 0
Anhui 0.93 -2.47 1 0 0.92 0
Fujian 0.93 20.99 0.95 0 0.98 20.15
Jiangxi 1.12 7.03 1 0 1 0
Shandong 1.23 3.90 1 0 1 0
East China 1.15 8.54 0.99 0 0.99 2.45
Henan 1.10 -1.62 1 0 1 0
Hubei 1.15 17.62 1 0 1 0
Hunan 1.03 76.37 0.97 38.72 0.97 9.91
Central China 1.10 23.32 0.99 10.26 0.99 3.10
Guangdong 1.74 6.37 1 0 1 0
Guangxi 1.07 5.17 1 0 1 0
Hainan 2.00 -35.16 1 0 1 0
South China 1.61 -14.14 1 0 1 0
Chongqing 1.26 1.49 1 0 1 0
Sichuan 1.06 -1.30 0.98 0 1 0
Guizhou 2.52 13.79 1 0 1 0
Yunnan 1.00 12.70 1 0 0.94 0
Southwest China 1.46 8.08 0.99 0 0.99 0
Shaanxi 1.35 -13.97 0.98 0 0.93 0
Gansu 0.81 -13.34 1 0 0.77 0
Qinghai 1.42 -5.76 1 0 1 0
Ningxia 1.74 100.20 1 0 1 0
Xinjiang 1.14 -6.35 1 0 1 0
Northwest China 1.29 12.12 1 0 0.94 0
national average 1.25 6.63 0.99 1.67 0.97 2.58

Note: Tibet Tibetan Autonomous Region and Hong Kong, Macao and Taiwan regions are not included.

is still low. Secondly, from the perspective of China’s seven admin-
istrative geographical divisions, the order of the average value of
inclusive green growth index is: East China, North China, South
China, Central China, southwest China, northeast China and north-
west China. Among them, the average value of inclusive green
growth index in southwest China, northeast China and northwest
China is lower than the national average. The growth rate rank-
ing of inclusive green growth index is: southwest China, South
China, northwest China, East China, North China, Central China
and northeast China. The growth rates of North China, Central
China and Northeast China are lower than the national average.
Therefore, East China and South China have the highest level of
inclusive green growth. Driven by developed provinces (munici-
palities directly under the central government) such as Shanghai,
Guangdong, Shandong, Jiangsu and Zhejiang, it has achieved high-
quality results. One belt, one road, is a fast growing trend in south-
west and northwest China. The inclusive green growth in northeast
China is the worst, the basic value is low and the growth rate is
negative.

Finally, from the analysis of each province, the average value
and growth rate of inclusive green growth index in Jiangsu, Zhe-
jiang and Sichuan are better than the national average. The three
provinces are strongly driven by the new first tier cities, the ser-
vice industry is relatively developed, and the awareness of eco-
logical environment protection has a long history. In recent years,
driven by the Internet and big data, it has formed a strong ability
of sustainable development. Guangdong’s inclusive green growth
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index is the highest in China, and the growth rate remains positive.
Through the analysis of the original data, it is found that Guang-
dong Province has made outstanding achievements in scientific re-
search investment, Internet penetration, energy supply and social
medical security. The average value of inclusive green growth in-
dex in Beijing, Tianjin, Shanghai, Shandong and Hubei provinces
(municipalities directly under the central government) is signifi-
cantly higher than that in other provinces, but the growth rate
is negative. It shows that driven by strong urban strength, supe-
rior location conditions and strong economic foundation, these re-
gions maintain the inclusive green growth index at a high level.
The analysis of statistical data shows that the reasons for the re-
duction of inclusive green growth index in these regions include:
the decline of air quality, the reduction of greening rate in built-
up areas, the reduction of energy supply, the reduction of scien-
tific research investment, the imbalance of gender rights and in-
terests between men and women, and the problems of education
security and social welfare security. The average value of inclu-
sive green growth index of Shanxi, Inner Mongolia, Heilongjiang,
Anhui, Fujian, Jiangxi, Henan, Guangxi, Hainan, Guizhou, Yunnan,
Gansu, Ningxia and Xinjiang is low, but the growth rate exceeds
the national average level. Among them, the growth rate of An-
hui, Hainan, Guizhou and Yunnan exceeded 30%. By analyzing the
original data, it is found that the reasons for the growth trend
of inclusive green growth index in these regions include: the im-
provement of forest resource utilization level, the increase of wa-
ter resource supply, the increase of the number of effective in-
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vention patents, the improvement of public transport facilities,
and the great improvement of education security conditions and
social medical security conditions. It can be seen that greening
projects, energy supply, scientific research and innovation, medical
care, and pension security are the main factors affecting the in-
clusive green growth index. The inclusive green growth index and
growth rate of Hebei, Liaoning, Jilin, Hunan, Shaanxi, Qinghai and
other provinces are lower than the national average. In particular,
the growth rates of Liaoning, Jilin, Shaanxi and Qinghai are neg-
ative. Compared with the original data, it is found that the prob-
lems of the four provinces with negative growth rate of inclusive
green growth index mainly appear in: the decline of air quality, in-
sufficient ecological protection, the reduction of scientific research
funds, the imbalance of gender rights, the decline of urban water
penetration, etc.

4.1.2. High-quality development index of the tourism industry

In this study, the sample data of 30 Chinese provinces from
2010 to 2019 are included in Eq. (10), with a total sample size of
300. The SE-DEA model of MaxDea8 software was used to calcu-
late the high-quality development index of the tourism industry
of 30 decision-making units. The calculation results are shown in
Table 4. In Table 4, “PTE score” represents the score of pure techni-
cal efficiency and “SE score” represents the score of scale efficiency.

This paper analyzes the high-quality development index of the
tourism industry in each region from 2010 to 2019 from three lev-
els: the national average, the average of seven administrative geo-
graphical divisions in China and the average of each province.

First of all, from a national perspective, the average value of
the high-quality development index of the tourism industry is 1.25,
with a growth rate of 6.63%. According to the standard analysis of
tourism industry production efficiency, the current average level of
national tourism industry high-quality development index is effec-
tive. Although pure technical efficiency and scale efficiency are not
effective, they show an upward trend.

Secondly, from the seven administrative geographical divisions
of China, the high-quality development index of the tourism indus-
try is as follows: South China, southwest China, northwest China,
North China, Central China, East China and northeast China. Among
them, the index values of Central China, East China and northeast
China are lower than the national average. In particular, the high-
quality development of the tourism industry in northeast China
has not been effective. The growth rate of high-quality develop-
ment index of the tourism industry is ranked as follows: north-
east China, Central China, northwest China, East China, southwest,
North China and South China. Among them, the growth rates of
North China and South China are lower than the national aver-
age and negative. The southwest China and northwest China have
maintained a high growth rate on the basis of achieving high-
quality and effective development of the tourism industry. Due
to the advantages of high tourism resource endowments, strong
ethnic customs and prominent natural environment characteristics
in the provinces of southwest China and northwest China, there
is an endless stream of tourists, the input of production factors
reaps benefits and improves the production efficiency of tourism.
The high-quality development of the tourism industry in Central
China is effective, and has maintained a high growth rate. The re-
gion is located in the inland center, with superior traffic condi-
tions and rich tourism resources, which has laid the foundation
for the high-quality development of the tourism industry. In re-
cent years, the high-quality development index of Hunan tourism
has increased significantly, driving the overall development of the
region. The high-quality development of the tourism industry in
northeast China is invalid, but it shows a good growth trend. Due
to the low starting point and small volume, the growth effect is
more significant. The region should continue to follow the devel-
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opment experience and promote the high-quality development of
the tourism industry to achieve effective development as soon as
possible. Due to the ineffective high-quality development of the
tourism industry in Anhui and Fujian, the overall level of East
China has been lowered. The growth rate of high-quality develop-
ment of the tourism industry in Beijing, Tianjin, Hebei and Inner
Mongolia is negative, resulting in the decline of high-quality de-
velopment index of the tourism industry in North China.

Finally, the calculation results of each province are analyzed.
Shanghai, Guizhou and Ningxia have the highest level of high-
quality tourism industry development. The high-quality develop-
ment index and growth rate of tourism industry in the three
provinces have exceeded the national average. Among them, the
high-quality development index of the tourism industry in Guizhou
has reached the highest, and the high-quality development growth
rate of tourism industry in Ningxia has reached the highest. Ac-
cording to the analysis of the original data, Guizhou has less in-
vestment in production factors, but has obtained considerable to-
tal tourism income, which means that the resource utilization rate
is high. Ningxia has significantly increased its total tourism rev-
enue, fiscal revenue, project approval and other outputs, and sig-
nificantly reduced its investment in resources such as art perfor-
mances and public toilets, resulting in a significant increase in
the growth rate. Such provinces (municipalities) should continue
to maintain the current development trend and maintain a good
state of tourism industry development. Ningxia should increase in-
vestment in art performances and public toilets, and constantly im-
prove the quality of life of residents, so as to promote the devel-
opment of tourism industry to a higher quality

The high-quality development index of the tourism industry in
Guangdong and Chongqing is higher than the national average, the
growth rate is lower than the national average, and the develop-
ment power is insufficient. The tourism industry of such provinces
(municipalities directly under the central government) is of high
quality and has a good foundation for development, but the growth
power is insufficient. Guangdong should increase the number of
research projects and the number of jobs in the tourism industry,
and speed up the improvement of cultural undertakings and so-
cial basic services. Chongqing should speed up the improvement
of cultural undertakings and increase the input of production fac-
tors in order to stimulate the improvement of output efficiency.
The high-quality development index of the tourism industry in Bei-
jing, Hainan, Shaanxi and Qinghai is greater than the national av-
erage, but it shows a negative growth trend. Compared with the
original data, it is found that the number of tourism practitioners
and project approval in Beijing are declining, which reduces the
production efficiency. Hainan has invested a lot of energy in in-
frastructure construction and capital, but the number of tourism
practitioners has shown a downward trend, reducing the level of
development. Shaanxi and Qinghai failed to obtain the expected
benefits due to the input of production factors, which reduced the
high-quality development index of the tourism industry. Therefore,
Beijing and Hainan should improve the efficiency of resource uti-
lization and enhance the ability of tourism to drive employment.
Shaanxi and Qinghai should improve management level and tech-
nology and improve resource utilization to more resource invest-
ment can be transformed into benefits.

The high-quality development index of the tourism industry
in Shanxi, Jiangxi, Hubei, Hunan and Yunnan is lower than the
national average. However, it is effective and the growth rate is
higher than the national average level, which has good develop-
ment prospects. Such provinces need to continue to maintain the
current pace of development. As the growth rate exceeds the na-
tional average, the high-quality development index of the tourism
industry in such provinces has a good development prospect. The
high-quality development of the tourism industry in Liaoning, Zhe-
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Table 5

White heteroscedasticity test on the high-quality development of the tourism industry.
Variables x2 p-value  Heteroscedasticity
LnGEP 61.37%** 0.00 existence
+PATG 50.42%** 0.00 existence
-+PATG+PFAIT 43.16%** 0.00 existence
+PATG+PFAIT+PFEG 57.28***  0.00 existence
+PATG+PFAIT +PFEG+LnNPA 71.53***  0.00 existence
+PAT G+PFAIT+PFEG+LnNPA+LnPCEUR ~ 65.66*** 0.00 existence

Note: *, **, and *** indicate the significance levels of 0.1, 0.05, and 0.01, respectively; the

sample size involved in the analysis is 300.

Table 6

D-W-H endogeneity test of independent variables and control variables.

Test results Test conclusion

Variables  Test Original hypothesis
independent Durbin Test exogenous
variables ~ Wu-Hausman Test  exogenous
Control Durbin Test exogenous
variables ~ Wu-Hausman Test  exogenous

x*1)=0.35,p = 0.55 Accept
F (1,297)=0.35,p = 0.56  Accept
x*(1)=0.9,p = 0.34 Accept
F (1,292)=0.88,p = 0.35  Accept

jiang, Shandong and Guangxi is effective, and the growth rate is
positive. However, both indicators are lower than the national aver-
age. The high-quality development of the tourism industry in such
provinces remains stable, not too bad, but it is easy to stagnate. It
shows that the high-quality development of the tourism industry
in the above regions is relatively stable, but lack of power. Such
provinces need to find new growth points and obtain the driving
force for the high-quality development of the tourism industry by
increasing the input of production factors in a certain dimension.

The high-quality development of the tourism industry in Tian-
jin, Hebei, Jiangsu, Henan, Sichuan and Xinjiang is effective, but
it is lower than the national average level, and the growth rate
is negative. The Such provinces need to find out the problems in
time and adjust development strategies to avoid further deterio-
ration of the situation. The high-quality development index of the
tourism industry in Inner Mongolia, Jilin, Heilongjiang, Anhui, Fu-
jian and Gansu has not reached an effective state. Among them,
the main reason for the ineffective high-quality development of
the tourism industry in Inner Mongolia, Jilin and Fujian is the low
scores of pure technical efficiency and scale efficiency. It means
that the above provinces need to enhance management capacity,
improve technical level and resource utilization efficiency, and ad-
just the industrial development scale. The main reason why the
high-quality development of the tourism industry in Heilongjiang,
Anhui and Gansu is ineffective is the low score of scale efficiency,
which means that they need to adjust the development scale of
tourism industry. Avoid diminishing returns to scale caused by too
large or insufficient scale.

4.2. The test of the impact of inclusive green growth on the
high-quality development of the tourism industry

4.2.1. Correlation test

In order to eliminate the possible heteroscedasticity of the in-
dicator variables, this study needs to calculate the logarithm of
the independent variables, the dependent variables, “the number
of patent applications”, and “the per capita consumption expendi-
ture of urban residents”. The SPSSAU automatic data science anal-
ysis platform was used to test the correlation between indepen-
dent variables and dependent variables, and between control vari-
ables and dependent variables through the Pearson Correlation co-
efficient matrix. The results showed that inclusive green growth
was positively correlated with the high-quality development of the
tourism industry, with a Pearson Correlation coefficient of 0.15
(p < 0.01). Among the control variables, “the number of patent ap-

plications” had a significant negative correlation with the high-
quality development of the tourism industry, and the Pearson Cor-
relation coefficient was -0.12 (p < 0.05). The other four control
variables were positively correlated with the high-quality develop-
ment of the tourism industry. The Pearson correlation coefficient
between “the proportion of the added value of the tertiary indus-
try in GDP” and the high-quality development index of the tourism
industry was 0.41. The Pearson correlation coefficient between “the
proportion of fixed assets investment of the tertiary industry (ex-
cluding farmers)” and the high-quality development index of the
tourism industry was 0.5. The Pearson correlation coefficient be-
tween “the proportion of fiscal expenditure in GDP ” and the high-
quality development index of the tourism industry was 0.15. The
Pearson correlation coefficient between “the per capita consump-
tion expenditure of urban residents ” and the high-quality devel-
opment index of the tourism industry was 0.19.

4.2.2. Panel data regression analysis

When estimating the panel data model, which model estima-
tion method to use and check whether the regression model has
heteroscedasticity should be firstly considered. In order to elimi-
nate the effect of heteroscedasticity, Hausman test was used the
to determine whether the model chooses fixed or random effect.
Then, we used the White test to check for heteroscedasticity be-
tween groups. If there is heteroscedasticity, the robust standard er-
ror method is used to correct the heteroscedasticity of panel data
to obtain effective parameter estimation results of the model. The
Hausman test showed significant chi-square (6) value = 24.67 at
5% level, p = 0.00 < 0.05, which means a Fixed effect (FE) model
is better than an Random Effect (RE) model.

The original hypothesis of the White test is that there is no het-
eroscedasticity in the model. If the original hypothesis is rejected,
it indicates that the model has heteroscedasticity. If the original
hypothesis is accepted, it indicates that there is no heteroscedas-
ticity problem in the model. The white test results are shown in
Table 5. When the core explanatory variables or control variables
are taken into account, thep < 0.05, indicating that the original hy-
pothesis is rejected and there is heteroscedasticity in the model.
Therefore, the robust standard error method was used for regres-
sion analysis.

The fixed effect estimation method can mitigate the endoge-
nous bias caused by missing variables to a certain extent. However,
the more significant endogenous bias may come from the reverse
causality. In order to avoid the result error caused by the endoge-
nous problem due to the reciprocal causation between inclusive
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Robust standard error regression analysis of the impact of inclusive green growth on the high-quality de-

velopment of the tourism industry.

Variables (1) (2) 3) (4) (5) (6)
InGEP 0.26*** 0.02 -0.01 0.14*** (2.6)  0.23*** (3.76)  0.21*** (3.47)
(6.54) (0.46) (-0.24)
PATG 0.01** 0.01** 0.005*** 0.01*** 0.01***
(9.15) (3.53) (2.67) (3.1) (4.39)
PFAIT 0.008*** 0.007*** 0.01*** 0.01%**
(5.99) (5.71) (4.82) (5.43)
PFEG 0.01*** 0.00 0.00*
(4.08) (0.71) (1.85)
InNPA -0.05*** -0.02
(-2.85) (-0.91)
InPCEUR -0.20%**
(-3.33)
Constant term 0.53*** -0.43*** -0.63*** -0.43*** 0.41 1.73%*
(8.64) (-3.95) (-5.49) (-2.49) (1.33) (3.44)
F-value 8.61 28.76%** 32.38%** 25.98*** 20.52%** 19.14+
R? 0.01 0.16 0.25 0.26 0.26 0.28
Sample size 300 300 300 300 300 300

Note: t values are in brackets; *, **, and *** indicate the significance levels of 0.1, 0.05, and 0.01, respec-

tively.

green growth and tourism'’s industrial high-quality development,
this paper took the lag term of inclusive green growth as an instru-
mental variable, and used the Durbin Wu Hausman (D-W-H) test
to check for endogeneity. The results showed that al lwerep > 0.1,
indicating that there was no endogenous problem in the model.
The endogeneity test results are shown in Table 6.

After the correlation test, the Hausman test, the heteroscedas-
ticity test, and the endogeneity test, the robust standard error
method was used for regression analysis of model (1). The regres-
sion results are shown in Table 7.

Table 7 shows the regression results of the impact of inclu-
sive green growth on the high-quality development of the tourism
industry. The first column shows the estimation results without
considering the control variables, and the second, third, fourth,
fifth, and sixth columns show the estimation results after adding
the control variables, such asPATG,PFAIT,PFEG,NPA, andPCEUR, in
turn. In general, robust regression does not analyse R? or the F-
value, and these two indicators have lost their original signifi-
cance. The results showed that the impact coefficient of inclusive
green growth on the high-quality development of the tourism in-
dustry was significant at the level of 0.01. The significant regres-
sion coefficients were 0.26, 0.14, 0.23, and 0.21. Therefore, inclusive
green growth has a significant positive role in promoting the high-
quality development of the tourism industry (H1). Inclusive green
growth provides ecological, inclusive, and sustainable conditions
for the high-quality development of the tourism industry. More-
over, the high-quality development of the tourism industry fol-
lows the new development philosophy of innovation, coordination,
greenness, openness, and sharing, and promotes economic con-
struction, political construction, cultural construction, social con-
struction, and ecological civilisation construction to embody the
characteristics of inclusiveness, fairness, greenness, and sustainabil-
ity.

In Table 5, columns (2) and (3) show that the regression coef-
ficients of the first control variable (PATG) and the second control
variable (PFAIT) are positive, and p < 0.01, which has a significant
promoting effect on the explained variable. The results show that
increasing the Positive regression coefficients and p < 0.01 have a
significant promoting effect on the explained variable. The results
show that increasing the proportion of added value of the tertiary
industry and expanding the proportion of fixed investment in the
tertiary industry will be conducive to the high-quality develop-
ment of the tourism industry. This is due to the enhancement of
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the strength of the tertiary industry, especially the development of
the modern service industry, which has become an effective means
to stimulate consumption, boost domestic demand. The develop-
ment of the tertiary industry helps to increase employment and
provides a sustainable driving force for promoting the development
of tourism industry and changing the development model.

From columns (4) - (6), the regression coefficient of the third
control variable (PFEG) is positive, and it is significant. The rea-
son PFEG has a significant promoting effect may be that the in-
crease of the proportion of government fiscal expenditure in GDP
stimulates social consumption to a certain extent, improve public
service facilities and infrastructure, and provide convenient basic
conditions and market resources for the high-quality development
of the tourism industry. However, excessive government interven-
tion curbs the flexible development of the tourism market, so the
significance of PFEG is not stable, and the regression coefficient is
relatively small.

Columns (5) and (6) show that the regression coefficients of
the fourth control variable (InNPA) and the fifth control variable
(InPCEUR) are negative, and have certain significance. This shows
that the number of patent applications and per capita consump-
tion expenditure of urban residents hinders the high-quality de-
velopment of the tourism industry. China is the country with the
largest number of patents, but there are some problems, such as
a low threshold of patent application, high quantity and low qual-
ity, low conversion rate of patent achievements, and short patent
duration. These problems may have a negative impact on China’s
tourism enterprises to enhance their strength and promote struc-
tural transformation and upgrading. The per capita consumption
expenditure of urban households is the total expenditure for goods
and services in daily life. This index is negatively correlated with
the high-quality development of the tourism industry. The reason
may be that the consumption of urban residents is mainly concen-
trated on goods and services to maintain the daily life of families,
while the proportion of consumption in tourism is small.

This study needs to test the robustness of the constructed panel
model to ensure that the calculation results are reliable. In this pa-
per, the first-order lag term of the dependent variable was used
to replace the original dependent variable, and was incorporated
into model (1). Then, A new dynamic panel data model is con-
structed for robustness test, such as formula (11). In formula (11),
InTHD;;_q is the logarithmic form of the lagging first-order term
of the tourism industry high-quality development index. Other for-
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The robustness check of the impact of inclusive green growth on the high-quality develop-

ment of the tourism industry.

Variables (1) (2) 3) (4) (5) (6)
InGEP 0.25%* 0.03 -0.01 0.15%** 0.24%** 0.271%**
(6.56) (0.6) (-0.22) (2.69) (3.51) (3.37)
PATG 0.01%** 0.01%** 0.00** 0.00** 0.01***
(9.17) (2.97) (2.04) (2.32) (3.83)
PFAIT 0.01%** 0.01%** 0.01*** 0.01***
6.13) (5.86) (4.83) (5.36)
PFEG 0.01*** 0.00 0.01**
(4.21) (1.00) (2.2)
InNPA -0.05** -0.01
(-2.45) (-0.43)
InPCEUR -0.24+*+
(-3.45)
Constant term 0.53*** -0.4%+ -0.63*** -0.41%** 0.38 1.92%**
(8.55) (-3.57) (-5.23) (-3.35) (1.12) (3.37)
F-value 1.53 2491+ 29.81%** 24.38*** 19.32%** 19.00%**
Hausman test 4.11% 24.33%** 30.89*** 34.44*** 22.44"** 28.77***
White test 57.63*** 53.41%** 42.81%** 57.91%** 70.92%* 67.72%**

Note: t values are in brackets; *, **, and *** indicate the significance levels of 0.1, 0.05, and
0.01, respectively; White test is used to test for heteroscedasticity; Hausman test is used to
check whether to choose a fixed effect model or a random effect model; the sample size

involved in the analysis is 300.

Table 9

Threshold effect test.
Threshold model type  Threshold value  Fvalue pvalue 10% critical value 5% critical value 1% critical value  BS times
Single threshold 38.65 17.23**  0.04 12.84 16.12 22.02 300
Double thresholds 64.84 6.81 0.51 17.49 22.57 32.66 300
Three thresholds 76.08 5.61 0.71 16.06 19.43 28.76 300

Note: Both the pvalue and the critical value were obtained by repeated sampling 300 times using the Bootstrap method; p values are in
brackets; *, **, and *** respectively indicate the significance levels of 0.1, 0.05, and 0.01.

mula symbols have the same meaning as in formula (1).

INTHD;_; = oo + 1 InGEPy + B1PATGy + B> PFAIT;
+,33PFEGit + /34 In NPA; + ,35 In PCEUR; + u; +v; + &;¢

Therefore, the Hausman test, the heteroscedasticity test, and
the endogeneity test were conducted again. Robust regression was
then used, and the regression results are shown in Table 8.

The newly constructed panel regression model was tested by
Hausmann test. As shown in Table 8, thep < 0.05, so the fixed ef-
fect model was selected. Then, the White test was used to de-
termine whether there was heteroscedasticity between the core
explanatory variables and the control variables. The test results
of Table 8 shows thatp < 0.05, that is, there is heteroscedastic-
ity, so the robust method need to be used for regression analysis.
Then, the White test was used to determine whether there was
heteroscedasticity between the core explanatory variables and the
control variables. By comparing the results of the robust regres-
sion test in Tables 8 and 7, it was found that the estimated results
of the core explanatory variables and the control variables did not
fundamentally change, and the sign and significance are consistent.
This shows that the model and empirical results constructed in this
paper are robust.

(11)

4.3. Threshold effect

4.3.1. Threshold effect test

Based on formulas (2) and (3), this paper used Statal6 software
and the panel data of 30 Chinese provinces (excluding Hong Kong,
Macao, Taiwan, and Tibet) from 2010 to 2019 to conduct threshold
effect regression. Then, the Bootstrap self-help method was used to
sample 300 times, and the threshold value and correlation statis-
tics were estimated.

The results as shown in Table 9, the first column shows the
types of threshold models: single threshold, double threshold, and
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triple threshold. The second column shows the threshold. The
third and fourth columns show the Fvalue andpvalue, respectively,
which are used to test whether the threshold effect is significant.
When the Fvalue is greater than the critical value and the pvalue
is less than the significance level, the test is passed. Columns five
to seven show the critical values of F at 10%, 5%, and 1%, respec-
tively. The eighth column shows the simulation frequency of the
bootstrap method.

TheFvalues of the double threshold model and the triple
threshold model are less than their respective 10% critical val-
ues, and thepvalues are greater than the significance level of 0.1,
indicating that they have not passed the double threshold test
and the triple threshold test. TheFvalue of the single threshold
model is 17.23, which is greater than the critical value of 5%, and
itspvalue is 0.04, which is significant at the significance level of
0.05. Therefore, this paper chooses the single threshold model. The
single threshold value (38.65) based on import dependence is di-
vided into two value ranges, and the nonlinear relationship be-
tween inclusive green growth and the high-quality development of
the tourism industry is analysed in [0, 38.65) and [38.65, +c0).

4.3.2. Regression results and analysis of threshold effect

Table 10 shows the final regression result of the threshold ef-
fect. The first column shows the variable type, the second column
shows the regression coefficient, and the T value is in brackets.
Lines 1 to 5 are the regression results of the threshold effect of
the control variables, and lines 6 and 7 are the changes of the re-
gression coefficient of the inclusive green growth index under the
effect of the threshold variables. The rest are the constant term,
Fvalue, andR?.

It has been concluded from Tables 7 and 8 that the inclusive
green growth index has a significant postive impact on the tourism
industry when there is no threshold variable (import dependence).
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Table 10
Regression results of the single threshold model.

Variable Regression coefficient (t-value)
PATG -0.01*(-1.66)
PFAIT -0.00 (-0.08)
PFEG -0.01(-0.79)
InNPA -0.08(-1.55)
InPCEUR 0.28*%(2.31)
InGEP(ID < 38.65) -0.32%(-1.85)
InGEP(ID > 38.65)  -0.24(-1.4)
Constant term -1.89**(-2.26)
Fvalue 3.48***

R? 0.12

Note: t values are in brackets; *, **, and *** indicate the
significance levels of 0.1, 0.05, and 0.01, respectively; R?is
for reference only; the sample size involved in the analy-
sis is 300.

When the threshold variable (import dependence) is added, as
shown in Table 10, the impact of inclusive green growth on the
high-quality development of the tourism industry becomes nega-
tive. By observing the regression coefficients of the control vari-
ables, it was found that the regression coefficients of “the propor-
tion of the added value of the tertiary industry in GDP” change
from positive to negative, and decrease significantly. The regres-
sion coefficients of “the proportion of fixed assets investment in
the tertiary industry” change from positive to negative, and de-
crease significantly. The regression coefficients of “the proportion
of fiscal expenditure in GDP” change from positive to negative, and
decrease significantly. The regression coefficient of “the number of
patent applications” does not change, but it decreases significantly.
The regression coefficient of “the per capita consumption of urban
residents” has changed from negative to positive, and still has high
significance.

From the threshold effect of import dependence, When
ID <38.65, the degree of import dependence is less than or equal
to the threshold value, and inclusive green growth has a significant
negative impact on the high-quality development of the tourism
industry. The regression coefficient is -0.32. When ID >38.65, the
import dependence is greater than the threshold value. The nega-
tive impact of inclusive green growth on the quality development
of the tourism industry is weakened, and the regression coefficient
is -0.24. Import dependence will have a threshold moderating ef-
fect on the relationship between inclusive green growth and the
high-quality development of the tourism industry, which means
(H3) has been confirmed. The regression results show that in gen-
eral, inclusive green growth plays a positive role in promoting the
high-quality development of the tourism industry. However, if the
import volume of intra-regional trade accounts for a large propor-
tion of the total import and export volume, it means that regional
economic development depends too much on import trade. In this
case, the high-tech advanced equipment production of the tourism
industry and its related industries will be easily restricted. Even if
the ecological inclusive development model be adhered, the core
technology of the industry should be firmly grasped. Only by ad-
hering to the principle of independent industrial development can
countries achieve sustainable and high-quality development.

Similar to the new development philosophy, the coordinated
development of the economy, society, and environment brought
by inclusive green growth creates the development conditions of
ecological environment protection, social inclusion, and sustainable
economic growth for the high-quality development of the tourism
industry. Without considering import dependence, inclusive green
growth can promote the high-quality development of the tourism
industry. When import dependence is taken as a moderating vari-
able, the influence of inclusive green growth on the high-quality
development of the tourism industry becomes negative. As a mod-

75

Sustainable Production and Consumption 29 (2022) 57-78

erating variable, import dependence has a negative nonlinear effect
on inclusive green growth and the high-quality development of the
tourism industry. This result highlights two key points; one is the
negative effect, the other is the nonlinear characteristics.

There may be two reasons for the negative effect. First, China’s
imported industrial products are mainly high-tech products, such
as integrated circuits, instruments and meters, primary shape
materials, display panels, computers and their parts, aircrafts,
and electronic components. The promotion of the quality of the
tourism industry is inseparable from intelligent and digital upgrad-
ing. If the dependence on imports is too high and the dependence
on high-tech products is too strong, it weaken the local tourism
industry’s independent innovation ability in terms of facilities and
equipment, which is not conducive to high-quality development of
the tourism industry. Strengthening China’s trade export virtually
drives cultural export, shape a good international image and en-
hance the attraction of domestic tourism industry to international
tourists. On the contrary, if the degree of dependence on import is
too strong, the intensity of foreign cultural input exceed the inten-
sity of domestic cultural output, which stimulates the increase of
outbound tourists. Finally, it is not conducive to the high-quality
development of the domestic tourism industry.

When the import dependence is less than the threshold, the re-
gression coefficient of inclusive green growth to the high-quality
development of the tourism industry is negative and significant.
When the import dependence is greater than the threshold, the
negative effect of the regression coefficient decreases. The reason
for the existence of non-linear characteristics may be: when the
import volume of goods is large, it means that the opening-up is
enhanced, the products that residents can consume are enriched,
the basic living needs of residents are met, and the desire to travel
is enhanced. From the above effect of import dependence, the ef-
fect of per capita consumption expenditure of urban residents on
the high-quality development of the tourism industry has changed
from negative to positive. Even if the negative impact is improved,
due to excessive dependence on import trade, the opening level
still is low, which is not conducive to the positive role of inclu-
sive green growth in the high-quality development of the tourism
industry.

4.4. Analysis of results in the context of covid-19

There are two main reasons why this paper does not include
the statistical data of 2020 into the panel data: first, due to the in-
fluence of COVID-19, the tourism revenue and tourist arrivals of all
provinces generally decreased in 2020. This is very different from
the development trend of tourism industry from 2010 to 2019. If
the statistical data of 2020 are rashly included in the panel data
from 2010 to 2019, it will make a wrong judgment on the devel-
opment trend of tourism industry in China and all provinces. Sec-
ond, many index data in 2020 have not been counted, and there
are many missing values, which makes it impossible to obtain the
high-quality development index and inclusive green growth index
of the tourism industry. In order to improve the timeliness of this
study and highlight the significance of this study in promoting the
development of tourism industry under the influence of COVID-
19, this study selects the indicators such as “tourism revenue”,
“tourism person times” and “import dependence” of each province
in 2020 for analysis. The percentage of decline in tourism Indus-
try data of each province in 2020 compared with 2019 is shown in
Table 11.

It is found in Table 11 that under the influence of COVID-19,
the inbound tourism revenue and the number of inbound tourists
of all provinces have decreased seriously, with a decrease range
of 84.4% ~ 96.59%, which reflects the very bad impact of COVID-
19 on inbound tourism. Specifically, the total tourism revenue and
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Table 11
The percentage of decline in tourism industry data of each province in 2020 compared with 2019 (%).
Domestic Number of
Total tourism Total tourist tourism Inbound Domestic inbound
Region revenue trips revenue tourism income tourists tourists
Beijing 42.9 53.2 50.8 90.7 423 91
Tianjin 66.15 40.21 - - - -
Hebei 60.5 51.39 60.3 96.6 51.4 95.8
Shanxi 63.6 60.28 63.5 98.5 60.1 97.8
Inner Mongolia 48.27 35.95 - - - -
Liaoning 56.28 52.98 55.56 93.1 52.8 93.27
Jilin 48.49 89.79 - - - =
Heilongjiang 38.6 34.1 - - - -
Shanghai 42.79 35.92 413 55 34.7 85.7
Jiangsu 42.4 46.3 415 65.1 46.2 80.7
Zhejiang 24.2 215 - - - 91.8
Anhui 50.3 43.05 49.1 91.9 42.6 89.4
Fujian 37.4 30.65 333 79.8 29.8 76
Jiangxi 43.85 29.75 435 95.7 29.6 93.4
Shandong 45.7 38.5 - - - -
Henan 37.97 40.93 - - - -
Hubei 36.8 27.8 - - - -
Hunan 15.4 19.73 154 97.7 16.2 96.4
Guangdong 67.33 79.13 66.97 88.55 54.25 88.81
Guangxi 29 24.54 27.4 97.8 24 96
Hainan 17.5 223 - - 21.2 84.4
Chongqing - 35.5 - 95.7 - 96.4
Sichuan 38.1 40.3 37.4 97.7 39.9 94.1
Guizhou 53 45.6 - - - -
Yunnan 413 35.01 39.6 92.2 33.9 92.2
Shannxi 61.7 49.5 60.4 98.6 49.2 98.2
Gansu 45.72 42.46 45.7 88.2 43.1 87.2
Qinghai 48.4 34.8 48.2 94.5 34.7 92.6
Ningxia - - - - - -
Xinjiang 72.7 25.9 72.45 99.63 25.17 96.59

Note: Tibet Tibetan Autonomous Region and Hong Kong, Macao and Taiwan regions are not included; The data comes from the 2020 national economic and social

development statistical bulletin of each province; “~” indicates missing data.

the total number of tourists in each province are more affected by
the domestic tourism market. In Hunan, Guangxi, Sichuan, Yun-
nan, Beijing and Jiangxi provinces (municipalities directly under
the central government), the inbound tourism revenue and the
number of inbound tourists all decreased by more than 90%, but
the total tourism revenue decreased by less than 45%. This shows
that the shrinking of inbound tourism market has little impact on
the development of tourism industry in these provinces. The de-
cline of inbound tourism revenue and number of inbound tourists
in Shanghai, Guangdong, Jiangsu and other provinces (municipal-
ities directly under the central government) was less than 90%,
but the decline of total tourism revenue exceeded 40%. This shows
that the shrinking of inbound tourism market has a great im-
pact on the development of tourism industry in these provinces.
Comparing the decline of total tourism income between the first
category provinces (Hunan, Guangxi, Sichuan, Yunnan, Beijing and
Jiangxi) and the second category provinces (Shanghai, Guangdong
and Jiangsu) and its main reasons, it is found that the higher the
dependence on the inbound tourism market, the stronger the de-
cline of total tourism income. Therefore, under the influence of
COVID-19, all provinces need to adjust the development strategy
of tourism industry, return the market focus to China and reduce
their dependence on the import market.

Based on the tourism industry data of each province in 2020,
this study uses the least square regression analysis to calculate the
impact mechanism of import dependence on the total tourism rev-
enue and the total number of tourists. The heteroscedasticity prob-
lem has been solved using the Robust standard error method. The
results of least squares regression analysis are shown in Table 12.
It can be seen that the regression coefficient of the impact of im-
port dependence on the total number of tourists is -572.56. The
regression coefficient of the impact of import dependence on total
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tourism income is -86.25. The table shows that import dependence
has a significant negative impact on total tourism income and total
tourist output. The results of regression analysis reflect that under
the influence of COVID-19, excessive dependence on import trade
have a negative impact on the total tourism revenue and the to-
tal number of tourists, which is not conducive to the high-quality
development of the tourism industry. Therefore, China’s provinces
need to understand and grasp the new development pattern with
the domestic big cycle as the main body and the domestic and in-
ternational double cycles promoting each other. Under the new de-
velopment pattern, all provinces should reduce import dependence
and realize self-reliance, so as to promote the high-quality devel-
opment of the tourism industry.

5. Discussion
5.1. Scientific value

The scientific value of this paper is mainly reflected in the fol-
lowing points.

First of all, this paper creatively constructs the evaluation sys-
tem of high-quality development index of tourism industry based
on spatial production theory. Most of the existing literatures used
five new development philosophy as indicators when calculat-
ing the high quality development index (Liu et al., 2020; Lv and
Cui, 2020; Wang, 2020; Tang et al, 2021; Yang et al, 2021).
This study did not follow this method. Instead, the index sources
are economic, political, cultural, social and ecological civilization.
Moreover, the production efficiency of tourism industry represents
the high quality development level of the tourism industry and
more accurately reflects the comprehensiveness and efficiency of
the high quality development of the tourism industry. Secondly,
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Table 12
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Analysis on the influence mechanism of import dependence of China’s provinces on total tourism revenue and total

tourist arrivals in 2020.

Regression coefficient

Constant 59562.34**%(5.00) 8328.79%** (7.59)

Import dependence  -572.56*** (-2.87) -86.25*** (-3.96)

Number of samples 29 29

R? 0.232 0.367

Adjustment R 2 0.203 0.344

F-value F (1,27)=8.24*** F (1,27)=15.661***

Dependent variable  Total tourist trips (10000 person times)  Total tourism revenue (100 million yuan)
D-W-value 2.024 1.391

Note: **p < 0.05, ***p < 0.01, t value in brackets; Ningxia Hui Autonomous Region was excluded from the sample
set because of more missing data, and the number of samples was 29.

most of the existing literatures draw conclusions based on bilat-
eral or multilateral trade relations, and the impact of international
trade on the development of tourism has both advantages and dis-
advantages. However, there are few studies on how import depen-
dence affects the relationship between other factors and tourism
development (Jordan and Ken, 2001; Shi et al., 2015; Christian
et al,, 2009; Richard et al., 2011).0On this basis, the threshold ef-
fect regression model is used to verify the nonlinear moderating
effect of import dependence on the relationship between inclu-
sive green growth and high-quality development of the tourism
industry. The research content of the relationship between inter-
national trade and tourism industry is deepened and expanded. Fi-
nally, the literature has studied inclusive green growth from the
aspects of ecological and environmental protection, resource pro-
tection and social equity (Ojha et al, 2020; Wang et al., 2020;
McCartney et al., 2020; Spash, 2020). In addition, inclusive green
growth is often seen as a way to alleviate poverty through tourism
(Zhang and Chen, 2020). This paper constructs the measurement
system of inclusive green growth index and discusses the influence
mechanism of inclusive green growth index on the high-quality de-
velopment of the tourism industry. In this paper, inclusive green
growth, tourism industry and high-quality development are organ-
ically combined, reflecting the inclusive, ecological and sustainable
high-quality development of the tourism industry, and in line with
the direction of high-quality development of the industry guided
by the new development concept.

5.2. Study limitations

There are some limitations in the theoretical exploration and
data accuracy of the high-quality development of the tourism in-
dustry in this paper: At present, the high-quality development of
the tourism industry in China has just started, and relevant re-
search can only build the evaluation system of the high-quality
development of the tourism industry from a certain Angle. What
level of development qualifies as high-quality development is still
uncertain. This problem needs to be further discussed in prac-
tice. In the aspect of index system construction, many proxy vari-
ables are used in this paper because it is difficult to obtain data
from tourism industry. Therefore, there is a gap between the cal-
culated results and the real results to some extent in this paper. In
Sections 3.2.1 and 3.2.2, this paper elaborates the rationality of in-
dex selection. However, due to the imperfection of China’s tourism
statistics system, some statistical data still exist problems.

6. Conclusions

This paper selects panel data of 30 provinces in China from
2010 to 2019, and calculates inclusive green growth index and
high-quality development index of tourism industry by using en-
tropy weight method and data envelopment analysis method.
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Then, robustness test and single threshold model are used to verify
the nonlinear threshold effect of import dependence on the rela-
tionship between inclusive green growth and high-quality tourism
development. The results showed that: The average inclusive green
growth index across the country shows a slow upward trend, but
the average level is still low. According to the calculation results
of each province, greening projects, energy supply, scientific re-
search and innovation, medical care and old-age security are the
main factors influencing the inclusive green Growth index. The av-
erage value of the high quality development index of the national
tourism industry is valid, and there is a big gap in the high qual-
ity development level of the tourism industry in various provinces.
The hindrance factors mainly include insufficient power, low uti-
lization rate of resources, and industrial scale not adapting to the
pace of development. The high-quality development of the tourism
industry can be promoted by investing new production factors,
improving management level, improving resource utilization effi-
ciency and benefit conversion rate, adjusting development strat-
egy and industrial development scale, etc. Without considering im-
port dependence, inclusive green growth has a positive effect on
the high-quality development of the tourism industry. When im-
port dependence is taken into account, inclusive green growth has
a negative impact on the high-quality development of the tourism
industry. When import dependence exceeds the threshold, the neg-
ative effect of inclusive green growth on the high-quality develop-
ment of the tourism industry is eased. Through data calculation
and testing, it is found that in the context of COVID-19, import
dependence has a negative impact on the development of China’s
tourism industry.

The research results of this paper provide theoretical reference
for China and other developing countries to promote poverty re-
duction and high-quality development of the tourism industry.
COVID-19 will not end for some time to come. Therefore, future
research, based on more comprehensive tourism data in the con-
text of COVID-19, can explore the impact of COVID-19 on the high-
quality development of the tourism industry.
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