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Green innovation for the ecological footprints of tourism
in China. Fresh evidence from ARDL approach

Zihui Liua , Xuebin Huangb and Anfeng Xua,b

aSchool of Economics and management, Harbin University of Science and Technology, Harbin, China;
bKey Laboratory of Island Tourism Resource Data Mining and Monitoring of Ministry of Culture and
Tourism, Tourism School of Hainan Tropical Ocean University, Sanya, China

ABSTRACT
This study’s objective is to analyze ecological footprints that exist
among China’s economic growth, energy consumption, carbon diox-
ide emissions, and the revenue that is generated from tourism in
other countries. The years 1995 through 2020 are the focus of this
particular research endeavor. The relationship between tourism and
carbon emissions has been discovered by a large number of
researchers; nevertheless, the findings have been inconsistent and
do not give a clear picture of the situation. We can only hope that
the results of the study will improve the existing body of knowledge
on tourism and the quality of the surrounding environment.
Throughout the whole of this investigation, the autoregressive dis-
tributed lagged (ARDL) model was used to explore both long-run
and short-run estimations. A dynamic ordinary least squares (DOLS)
model was used in the study to arrive at long-term estimations that
could be relied upon. Even though money from tourism does not
have a substantial influence on the quality of the environment in
China, growth and increasing energy usage are primary donors to
carbon emissions in the nation. ARDL model’s long-term projections
were shown to be correct by the DOLS approach, which offered this
validation. The results of the research provide fresh insights into the
body of knowledge that has been accumulated on the subject of the
linkage between tourism and the natural environment. Because the
receipts from tourism do not have any significant negative exterior-
ity toward the environment, energy usage is an important element
of environmental degradation and policymakers should prioritize
the development of the tourism sector over energy-focused manu-
facturing activities to maintain the growth of the nation in the upper
quartiles. This is because tourism does not have any significant nega-
tive externalities on the environment. Sustainable tourism minimizes
environmental and cultural damage while boosting profits.
Developing the appropriate technology, physical infrastructure, and
human capital requires money, time, and effort.
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1. Introduction

Tourism is one of the world’s greatest industries; its significance to the global economy
cannot be denied. Tourism produces jobs, boosts exports, and represents immense cul-
tural, environmental, and heritage value. In 2016, worldwide tourism provided 10.2% of
the Gross Domestic Product (GDP), generated 292 million employment, and accounted
for 7.6% of total world exports. Tourism is a global engine of economic growth and
employment creation, despite rising socioeconomic inequalities and environmental
consequences (World Travel & Tourism Council, 2017). United Nations has declared
2021 as International Year for Sustainable Tourism for Development, making it an
opportune opportunity to evaluate the consequences of tourism and support policies
that will make tourism a significant contributor to the Sustainable Development Goals
of the Unite global tourist industry has risen tremendously in the last 50 years. With its
function in promoting economic growth, creating employment, and lowering poverty
and inflation, this helps GDP accumulation over the world (Arslanturk et al., 2011). As
a result, tourism has become a crucial source of income for many areas and countries.
Improves the nation’s infrastructure, decreases unemployment, boosts private sector
contributions by expanding commercial operations, boosts foreign investment, and
therefore, improves the economic state of the nation and the living standards of its citi-
zens (Jalil et al., 2013; Tang & Abosedra, 2014).

Domestic tourism is more common in underdeveloped countries than foreign tour-
ism. Domestic tourism in China accounted for 93.2% of all visitors in 2017, growing to
$7 bn in 2019 and is forecast to reach $15 bn in 2030, an increase of 6.1% per year
(UNWTO, 2018). According to a report by World Travel and Tourism Council, tour-
ism in China contributed directly to a GDP of US$9000 million in 2018, grew by 6.5
percent in 2020, and is expected to grow by 5 percent from 2020 to US$17000 million
in 2030, according to report (UNWTO, 2018). This represents 3% of GDP.
Additionally, in 2018, the entire GDP contribution of tourism was $23,000 million,
which was 6.8 percent of the whole GDP, however in 2020, it has risen to $40,000 mil-
lion, which is 5.5 percent of the GDP, and in 2030 it will be 6.9 percent of the total
GDP. The transportation industry is a crucial component of the tourism sector; there-
fore, the travel of visitors might contribute to increased energy-led CO2 emissions in
the nation. This may raise energy usage and CO2 emissions (UNWTO, 2018).

It is believed that the expansion of the tourist industry affects the destination nations
in 2 ways: economically, it is beneficial for the economy, but environmentally, it is a
major contributor to environmental contamination (Lukashina et al., 1996). The object-
ive of sustainable tourism is to achieve balance among these two impacts to improve
destination nations’ environment and quality of life (Butler, 2000; Yazdi et al., 2014).
Similarly, a pioneering body of work asserts that tourism and environmental quality
have a sustainable connection (Hunter & Green, 1995; Walmsley et al., 1983). On other
hand, it is believed that tourism may impact environmental quality in variety of ways,
including infrastructure growth, which is the source of land change and greenhouse gas
(GHG) emissions (G€ossling, 2002). Similarly, the transportation division, an important
sector in the tourism industry, is also accountable for carbon dioxide emissions caused
by the traveling of visitors. It is suggested that if tourism might stimulate economic
growth, its negative impact on environmental quality would also be reflected in the

2 Z. LIU ET AL.



economy. Tourism has contributed greatly to economic growth; however, the environ-
mental harm caused by these activities is endured by the local community (Beeton,
2006). In addition to the bond between tourism and environmental quality, the associ-
ation between carbon emissions and global tourism, in which carbon emissions are
measured as a significant component in tourism demand (Beeton, 2006; Holden,
2016).As energy usage leads to greenhouse gas emissions, it is regarded as the most sig-
nificant linkage between environmental quality & tourism. On the other end, the rising
number of tourist arrivals is beneficial to the economy, but on the other, it increases the
need for energy usage in the nation. World Summit recognizes this feature of the tourist
sector by classifying it as among the most energy-consuming areas of the economy
(Holden, 2016).

Tourism, GDP growth, energy use, and carbon dioxide emissions in China are all
topics that will be investigated in this study. Literature suggests that experts have not
given enough thought to the rising issue of the interplay between energy, natural
resource depletion, and international tourism. The present government of China has
made boosting the country’s tourist industry a top priority, making this study all the
more important. Thus, it is crucial to immediately evaluate the tourism industry’s
long-term viability. To make educated decisions, policymakers and regulatory author-
ities can use the results of the current study to get a clearer picture of the tourism
industry in the country from an environmental perspective. The relationship between
China’s tourist industry, economic growth, energy consumption, and carbon dioxide
emissions will be the primary focus of this investigation. Evidence indicates that glo-
bal tourism is a booming field that has not received scholarly focus on its merits. The
second section of this research involves a literature review. Following that, the
approach will be explained in the third section, the results and discussion will be pre-
sented in the fourth portion, followed by the conclusions in the fifth section.

2. Literature review

For decades, researchers in the fields of energy and environmental economics have
focused their attention on the correlation that exists between overall energy usage and
CO2 emissions. This information may be broken down into two primary categories.
The first part of the article focuses on analyzing both the development of the economy
and the emissions of CO2. Numerous studies have shown favorable relationships
between the two categories of literature, and each of these categories has its advocates.
For any civilization’s productive activities to be able to keep up with the rate of global
economic expansion in the agricultural, industrial, and service sectors of the economy,
it is necessary to have access to resources for energy production. Several energy sources
in our world are not renewable, produce a significant amount of pollution, and release
greenhouse gases. These energy sources pose a risk to both the environment and human
life. It has been shown that a higher GDP leads to an increase in energy usage, that in
turn causes damage to the environment over the long term. (Zhang & Cheng,
2009).According to the study, the Asian region is developing rapidly in consideration of
the tourism sector. Findings reveal that tourism promotes environmental degradation
which can only be lowered by developing sustainable energy (Wangzhou et al., 2022).
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Another research was conducted for Mexico regarding renewable energy and globaliza-
tion for a sustainable environment. QARDL test was conducted and findings revealed
that renewable energy and globalization both hurt the environment in higher quantiles
(Jahanger et al., 2022). Some researchers studied the relationship between sustainable
tourism, economic growth, and innovations. They performed a QARDL test to verify
the results and findings reveal that new technological innovations and sustainable goals
help reduce carbon emissions in China in long run (Lv et al., 2022). A recent study was
done relating tourism, ecological footprint, and economic growth in Saudi Arabia.
FOLMS test was conducted to verify the results and findings revealing that tourist arriv-
als and energy usage have a positive impact on carbon emissions while economic
growth harms carbon emissions in Saudi Arabia (Ozturk et al., 2022).

In an analysis of Asia-Pacific areas, a study concluded that carbon emissions, energy
usage, and economic development are in long-term equilibrium (Meng & Niu, 2011).
Similarly, another study discovered a bidirectional link between energy consumption in
carbon emissions from transport, road transport sector, and economic development
based on a survey of 25 OECD nations (Saboori & Sulaiman, 2013). Using autoregres-
sive distribution lag and Granger causality technique in VECM on panel data of Asian
nations, it was determined that there is a substantial positive association between car-
bon emissions and energy usage in both the long & short-run (Saboori & Sulaiman,
2013). Moreover, UAE time series data provided in a study revealed a positive correl-
ation between energy usage and economic development and a negative correlation
between carbon emissions and energy demand (Sbia et al., 2014). In the instance of
Nigeria, researchers found that economic expansion is one of primary drivers of
upsurge in carbon emissions due to an increase in energy usage (Akpan & Akpan,
2012). In addition, a study examined the Environmental Kuznets Curve (EKC) for
Malaysia and determined that energy usage and economic development are among the
most important indicators of carbon emissions (Ali et al., 2017b). Research also identi-
fied a bidirectional causal link between carbon emissions and energy usage, but eco-
nomic development and other factors influence CO2 emissions in a unidirectional
Granger fashion (Ali et al., 2017b). In addition, a study found that long-term carbon
emissions are inelastic concerning production, although energy usage looks elastic (Pao
& Tsai, 2010). The result also demonstrates the existence of bidirectional causation.

It is generally accepted that natural beauty and exciting outdoor activities, as well as
an atmosphere that is both healthful and mentally invigorating, are key factors in luring
visitors from other countries. According to the thesis presented, there is a link that may
be considered long-term between international tourism and environmental quality
(Hunter & Green, 1995; Lukashina et al., 1996). In today’s world, tourism necessitates
the existence of several kinds of transportation infrastructures, such as airports, high-
ways, and cruise ships, all of which are reliant on the availability of certain types of
energy resources. Because of this, it is not possible to assert that there is a sustained
connection between foreign tourism and the condition of the environment. Researchers
have argued, in support of this assertion, that transportation is accountable for 94 per-
cent of global warming (G€ossling, 2002). Another study analyzed the association
between tourist arrivals and pollution and determined that the transportation industry
is responsible for the majority of pollution (Butler, 2000). However, some researchers
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determined that international tourism and air travel are the leading causes of air pollu-
tion (Peeters et al., 2007). According to estimates by UNWTO, more than 70% of tour-
ism sector carbon emissions are created by transportation (specifically 39% air
transport, 28% vehicle transport, and 3% other transit), whereas 19% and 5% of that are
produced by lodging and tourist activities, respectively. In addition, a study discovered
that cruise ship travel is more polluting than air travel (Howitt et al., 2010). Other
research painted a more ominous picture of the possibility for tourism-related high
CO2 emissions (Scott et al., 2010). They projected that, in the near future, the tourist
industry might be the major worldwide emitter of greenhouse emissions. They stated
that considerable policy implications and changes in air travel practices would be
required to achieve emission reductions (Scott et al., 2010). Another study examined
the association among carbon emissions, economic development, renewable energy,
and the influx of visitors (Aïssa et al., 2014). Using panel data from 1995 to 2012, the
econometric analysis revealed that renewable energy and tourist arrivals hurt carbon
emissions. It indicated that the entrance of visitors leads to long-term carbon reduction
(Aïssa et al., 2014). In addition, some researchers investigated the long-term association
among carbon emissions and tourist arrivals in Malaysia, as well as other macroeco-
nomic factors (Solarin, 2014). Using Mauritius time series data from 1978 to 2011, a
study revealed positive correlation among carbon emissions and tourist arrivals
(Durbarry & Seetanah, 2014; Solarin, 2014).

Also, some researchers stated that the tourist industry is responsible for five to fifty
percent of the nation’s carbon emissions. Also, tourism is an energy-intensive indus-
try that directly or indirectly consumes fuel, electricity, coal, and petroleum while
emitting GHGs, particularly CO2 (G€ossling, 2013). The findings of energy consump-
tion for a single tourist journey found that a single tourist excursion generates
between 0.2 and 300 kg of carbon emissions every night. However, 1.2 Gt carbon
emissions have been produced worldwide from the 20th century till 2010. Numerous
researches have shown the econometric measurements of the influence of tourism-
related factors on CO2 emission (G€ossling, 2013; G€ossling & Peeters, 2015). A study
identified Turkey as a tourism destination visited by 30 million people annually. It
included energy usage as a third variable alongside tourism and CO2 emissions
(Katircioglu, 2014). Long-term, a one percent shift in number of tourists results in
0.10 percent increase in carbon emissions, according to the study (Katircioglu, 2014).
Similar research in Cyprus indicated that a 1% increase in tourist arrivals results in a
0.04 percent rise in CO2 emissions (Katircioglu, 2014). Another study examined 27
European Union member states. Their results indicated co-integration among varia-
bles under consideration. In addition, analysis revealed long equilibrium/negative
relationship between carbon emissions and tourism. The study uncovered the influ-
ence of relevant factors on the economic expansion (Lee & Brahmasrene, 2013).

Using a bottom-up methodology, a study determined, carbon emissions from
China’s tourist industry in 2012 were nearly nine times greater than in 1980. In add-
ition, tourist-related transportation accounted for the majority of the tourism indus-
try’s CO2 emissions (Tang & Abosedra, 2014). Some researchers investigated the
association betweenCO2, economic development, renewable energy, and the arrival of
visitors. Using panel data from 1990 to 2010, the econometric analysis revealed that
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renewable energy and tourist arrivals hurt carbon emissions. It indicated that the
entrance of visitors leads to long-term carbon reduction (Aïssa et al., 2014).

3. Methods

3.1. Model specification

This study explores the impact of global tourism, energy usage, and per capita GDP
on carbon emissions. This study’s approach is founded on a modified Cobb-Douglas
production function with constant return and cumulative output function with time
t, as given below (Ali et al., 2017a, 2017b).

Xt ¼ FðCt , ELtÞ (1)

LnCO2t ¼ bþ b1LnECt þ b2Ln TRtð Þ þ b3LnGDPt þ et (2)

This study also covers international tourism, energy consumption, and per capita
GDP to account for the fact that a wide variety of human activities are believed to
have contributed to the observed increase in atmospheric CO2 levels. The model’s
recent theoretical foundations are based on prior work for Pakistan, the United
States, and Turkey (Halicioglu, 2009; Raza et al., 2015; Sharif et al., 2017).

Where Xt represents economic development, Ct represents capital, and ELt repre-
sents productive labor. Here t represents the period, e represents error distribution
and Ln represents the natural log with respective variables.

3.2. Data for the model

The statistics from each year between 1995 and 2020 are used to analyze China’s energy
usage, tourism receipts, economic growth, and carbon emissions. We are working with
three independent variables here: tourist arrivals (TR), gross domestic product (GDP),
which stands for economic expansion, and energy use (EC).All of the information is
obtained from the World Bank’s official website, titled World Development Indicators
(WorldBank, 2022).

DLnCO2 ¼ bþ
Xp

i¼1

b1DLnCO2t�i þ
Xp

i¼1

b2DLnTRt�i þ
Xp

i¼1

b3DLnECt�i

þ
Xp

i¼1

b4DLnGDPt�i þ k1LnCO2t�i þ k2LnTRt�i þ k3LnECt�i

þ k4LnGDPt�i þ et

(3)

Examining the long-run connection among variables of research necessitated utiliz-
ing autoregressive distributed lagged (ARDL) bounds testing technique to cointegration
developed (Pesaran et al., 2001).ARDL method offers several advantages over alterna-
tive cointegration tests. The cointegration test is applicable regardless of the stationarity
levels of variables if they are I (0), I (1), or both (Pesaran et al., 2001). Small sample
properties have been computed using the ARDL technique (Haug, 2002).
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DLnCO2 ¼ bþ
Xp

i¼1

b1DLnCO2t�i þ
Xp

i¼1

b2DLnTRt�i þ
Xp

i¼1

b3DLnECt�i

þ hECTt�i þ et

(4)

By collecting a satisfactory number of lags of independent variables and one lag of
dependent variables to correct autocorrelation, the ARDL method captures the process
of data generation. The ARDL method combines short-term modifications with a long-
term equilibrium by determining an error-correcting mechanism. Autoregressive
Distribution lag outperformed Johansen and Juselius’s method due to its small sample
characteristics (Pesaran & Shin, 1995). The ARDL method has no endogeneity issues and
is devoid of residual correlation for the selection of an appropriate lag. The autoregres-
sive Distribution lag approach facilitated the separation of dependent and independent
variables. It is suggested; the Autoregressive Distribution lag method can’t be applied to
I(2) variables since obtained F-statistics values in the table will be incorrect for I(2) varia-
bles (Ouattara, 2004). To establish that there is no I (2) variable, the current study did a
unit root test. To determine the presence of long-term links, the study used the ARDL
approach to estimate the following equation (4).

4. Results and discussion

Research offered data for aspects that were of interest. The data from JarqueBera indi-
cate that there is a pattern of regular distribution between the series of CO2 emissions,
tourist revenue, energy usage, and economic development. Findings of normal distribu-
tion according to the JarqueBera values have been validated by the fact that the SD val-
ues of each variable are low. These low standard deviation values imply that data is
scattered around the mean and is not overly dispersed. In addition, research concen-
trated on Augmented Dickey-Fuller and PP unit root tests to determine the order of
integration of the study’s variables. As to establish if variables are stationary at the level
I(0) or initial difference, several tests are carried out (1). According to the results of
ADF and PP, all variables, except carbon emissions, are stationary at 1st difference. The
only exception is the variable representing carbon emissions. Resulting in the progres-
sion of variables indicates an authentic link in the long term (Figures 1–5).

As the order of integration is a mix of I(0) and I(1), the only feasible cointegration
test is the Autoregressive Distribution lag bound test and techniques. The cointegration
methodology, on the other hand, is not applicable in this scenario. In light of the find-
ings of unit root tests, we are in a position to analyze the long-term connection between

Unit root test

Phillips & Peron Augmented Dickey-Fuller

Variable Level (0) First (I) Level (0) First (I)

LnTR �1.065 �3.313 �1.442 �4.996
LnCO2 �4.592 �5.173 �4.312 �1.705
LnEC �3.205 �4.437 �3.347 �4.643
LnGDP �0.951 �2.895 �0.174 �1.554

Note: a,b,c represents1%, 5%, and 10% of the significance level.
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the series by using the ARDL limits test of cointegration since the variables in question
are shown to be stationary at 1st difference (Table 1).

4.1. Autoregressive distribution lag short run test results

There is a strong relationship between the results in the short run and those in the long
run. The fact that tourism does not hurt China’s carbon emissions, at least in the near
term, demonstrates that this industry in China is environmentally beneficial and does
not pollute the surrounding area in any way. Research has shown that the link between
tourism and the environment will last for a long time. This is because activities associated
with tourism do not have a significant impact on the ecosystem. According to discoveries

Figure 1. PP unit root test results.
Source: Authors.

Figure 2. ADF unit root test results.
Source: Authors.
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of research, there is a long-run link between tourism and the environment that is mutu-
ally beneficial. When more energy is consumed, there is a dramatic drop in the number
of carbon emissions produced. According to the conclusions of recent research, a one
percent increase in China’s overall energy consumption will lead to a 0.73 percent rise in
the country’s carbon emissions in not too distant future (Jalil et al., 2013). The effect is
significant since the growth of China’s economy is heavily dependent on the use of
energy sources that do not replenish themselves naturally. As a direct consequence of
this, China’s total energy emissions have increased over time (Ali et al., 2017b).
Emissions of carbon dioxide are influenced by the expansion of the economy as well, and

Figure 3. ARDL short run test results.
Source: Authors.

Figure 4. ARDL long run test results.
Source: Authors.
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it is projected that a rise of 3 percent in GDP per capita would result in a rise of 3 percent
in emissions of carbon dioxide. The findings of this study are in line with those of past
research. Table 2 displays the outcomes of short runs and accompanying diagnostic tests.

4.2. Autoregressive distribution lag long run test results

After determining that cointegration exists among variables. It is important to determine
their short- and long-run coefficients. The autoregressive distribution lag model may
concurrently calculate short-run and long-run estimations of variables. Long-term

Figure 5. DOLS test results.
Source: Authors.

Table 1. Cointegration test results.
Cointegration bound test

Test Value

F-statistic 5.83463
Critical value bound
Significance Level (0) First (1)
10% 2.65 3.13
5% 3.76 4.75
1% 4.45 5.32

Note: a, b, and crepresents 1%, 5%, and 10% of the significance level.
Source: World Bank (2022).

Table 2. ARDL short run estimations results.
ARDL (short run estimation)

Variable Coefficient T-stat Prob

dLnEC 0.785437 5.144337 0.0000a

dLnTR o.015378 o.843262 o.4132
d LnGDP 0.287389 2.321893 0.0331b

ECM (-1) 0.331769 5.003683 0.0000a

Note: arepresents 1% of the significance level and brepresents 5% of the significance level.
Source: World Bank (2022).
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results indicate that tourist reception has a favorable but small effect on carbon emis-
sions. This study’s findings indicate that international tourism in China does not consid-
erably contribute to the atmospheric concentration of CO2 emissions. Tourism-related
activities, particularly transportation, rely heavily on the use of fuels that generate a sig-
nificant quantity of greenhouse gases into the environment. Similarly, infrastructure
development is regarded as one of the most influential factors of carbon emissions in
many nations. In the case of China, these industries also contribute to environmental
pollution, although tourism-related transportation and infrastructure operations do not
contribute nearly as much to carbon emissions in the nation. Thus, the outcomes of the
research indicate that tourism-related activities in China are somewhat sustainable since
they do not significantly contribute to environmental damage. Similarly, a consequence
of long-term energy usage has a positive and large effect on carbon emissions, indicating
that a rise in the usage of energy resources will result in a substantial rise in atmospheric
CO2 concentrations (Durbarry & Seetanah, 2014; Jalil et al., 2013). Long-term, a 1% rise
in energy usage will raise carbon emissions by 3.14%, according to the study. The link
between energy usage and carbon emissions is positive and significant; for ASEAN
nations (Ali et al., 2017b; Saboori & Sulaiman, 2013). As a result of the fact that the usage
of energy is one of most major contributors to global warming, which happens when
large volumes of greenhouse gases (GHGs) are released into the atmosphere, this result is
entirely rational and might have been anticipated. Table 3 provides the results of long-
run estimations as followed.

In addition, the study revealed a significant (þve) correlation between economic
development and carbon emissions, indicating that economic expansion in China
occurs at the expense of environmental norms. Findings indicate that a one percent
rise in economic development may lead to a 0.66 percent rise in carbon emissions in
China, which is quite much, and we may conclude; economic growth in the nation is
highly polluting. This result supports the second body of literature, which asserts that
economic expansion is one of the primary causes of environmental degradation. In
the case of China, this result is reasonable and obvious, as the country’s economic
activities are highly dependent on the use of energy resources due to its extensive
manufacturing and industrial operations.

4.3. Dynamic ordinary least square test

In the present investigation, the DOLS model was used to evaluate how reliable the
long-term estimates generated by the ARDL approach were. Concerning the DOLS
method, it is possible to use it with a large number of cointegrated variables, and the

Table 3. ARDL long run estimations test results.
ARDL long run test

Variable Coefficient T stat Prob

LnEC 2.321796 9.557843 0.0000 a

LnTR 0.053432 0.432665 0.4324
LnGDP 0.797131 3.423683 0.0000 a

Co2 8.549321 11.43257 0.0000a

Note: arepresents 1% of the significance level.
Source: World Bank (2022).
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analysis may be carried out using a mixed order of integration. This test evaluates
regresses I (1) factors against other I (1) variables by implementing leads (p) and lags of
first difference (-p), while other variables in this study contain integration order of I (0)
with a constant term. This method is recommended above others because of its ability
to deal with very small samples and its capacity to overcome possible endogeneity prob-
lems. The dynamic ordinary least square method analyzed effective cointegrating vec-
tors and estimated findings consistent with the ARDL method’s long-run projections.
According to the study, estimates are statistically significant and signs of coefficient cor-
respond to those long-run estimations. All coefficients of variables become more
important, although their values remain relatively the same (Table 4).

5. Conclusions

Researchers conducted their studies between the years 1995 and 2020, focusing on the
link between China’s economic growth, international tourist profits, energy usage, and
carbon dioxide emissions. ARDL limits test revealed that China’s CO2 emissions and
the factors that determine them have a link over the long run. The ARDL research con-
ducted for this study concluded that tourist-related activities in China do not negatively
impact the local ecosystem. The findings of the research indicate that traveling to China
on vacations from other countries does not negatively impact the local ecosystem. The
outcome of this research is noteworthy from three different vantage points. To begin, it
is of the utmost importance that those in positions of power in China’s government
and regulatory agencies strive toward the adoption of regulations that will encourage
the expansion of the country’s tourism sector. Second, the significance of this finding
cannot be overstated given the efforts now being made by the Chinese government to
increase the number of tourists coming from other countries to kickstart the country’s
slowing economy. In addition, this discovery is essential for attracting visitors from all
over the globe, who are more inclined to look for eco-friendly places to vacation. The
outcome also helps to maintain the rate of economic development in upper quartiles by
raising investment possibilities, producing employment, developing infrastructure, and
presenting a good image of the country abroad to entice persons who like nature and
adventure to move there. According to the findings of the ARDL, the majority of
China’s energy resources, such as coal, oil, and natural gas, are nonrenewable and the
use of these resources contributes to the upsurge in CO2 emissions in the environment.
It is the case even though these resources are being utilized. This finding from the
research suggests that an improved approach to the use of energy has to be taken into
account to reduce the number of energy resources that are used while simultaneously
raising the level of output in the economy. Because energy conservation may stifle the

Table 4. Dynamic ordinary least square test results.
Variable Coefficient T stat Error Prob

LnTR 0.030143 0.651094 0.046295 0.5195
LnEC 1.974533 10.19177 0.193738 0.000a

LnGDP 1.059504 7.632732 0.138811 0.000 a

Co2 �9.608699 �22.2886 0.431103 0.000 a

Note: arepresents 1% cointegration.
Source: World Bank (2022).
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growth of the nation’s economy, the government should place a higher emphasis on
developing technologies that use less energy and on restructuring industrial processes
to use energy more efficiently. According to the findings of the paper, a rise in eco-
nomic development has a detrimental effect on the environment. This is because the
majority of economic activities in the nation need a significant amount of energy, which
in turn leads to an upsurge in pollution.

In light of the findings of the study, which suggest that a healthy economy is likely
one of the most significant factors in luring visitors from other countries, the govern-
ment may decide to concentrate its efforts on growing the tourism industry of the
nation to take advantage of the fact that a healthy economy is likely one of the most sig-
nificant factors in luring visitors from other countries. The robustness test conducted
by DOLS found that tourism-related activities in China do not harm the surrounding
environment. The findings of this research provide credence to the proposition that the
service sector of the economy should get a larger priority as a method of reducing
energy consumption and limiting bad impacts on the environment. The outcome of
this study gives credibility to the findings of ARDL’s long-run analysis, and it leads one
to the conclusion that decision-makers and regulatory bodies need to focus their atten-
tion on promoting the expansion of the tourism industry to expedite the process of eco-
nomic development. Governments in these regions must prioritize regulations to
prevent further environmental damage brought on by the tourism industry. Carbon
emissions from the tourism industry should be regulated to prevent excessive pollution.
Moreover, ecotourism has to be prioritized. To have a minimal effect on the ecology
and the culture of a destination while still creating long-term jobs for locals is the goal
of sustainable tourism. Sustainable tourism seeks to minimize damage to natural envi-
ronments and cultural traditions while maximizing financial returns. The 2030 Agenda
places sustainable tourism in a central role. The commitment of money, time, and effort
to developing the necessary technological know-how, physical facilities, and human
capital are essential if this goal is to be realized.
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