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Abstract: Using panel data from the 17 underdeveloped provinces of China for 2005–2015, the author
explored the differential impact of air (environment) quality and government policies on domestic and
international visitors. Through econometric model analysis, the authors corroborated that domestic
and international visitors react differently to air (environment) quality. In addition, domestic and
international tourists have different responses to urbanization and transportation. Marketization
is conducive to the development of tourism. Moreover, foreign trade has a positive impact on
international tourists. These findings aid local governments to provide additional appropriate
tourism development policies.
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1. Introduction

In recent years, local governments in China have regarded the development of tourism as a
powerful economic policy to promote the sustainable development of the local economy and ecological
environment. Tourism can not only bring considerable growth to the economy, but also play an active
role in environmental protection. The development of tourism has great potential to improve the
economic and environmental sustainability of various provinces [1]. Tourism is a promoter of change
and an important economic development choice which makes narrowing the gap between the rich
and poor possible [2]. Numerous studies have assessed the economic impact of tourism at the overall
(national or regional) level [3,4]. These studies have corroborated that tourism growth led to growth
in output and input from tourism-related industries [3]. Currently, many cities in the world attach
importance to their tourism strategy [5]. For instance, China has successively promulgated a series of
laws and policies to promote the accelerated development of tourism in recent years. The vigorous
development of tourism has become a national will and strategy. We affirm that the local and central
governments regard development tourism as an important strategy.

The academia has produced considerable research on tourism. However, the majority of these
studies independently analyzed domestic and international tourists and found few differences in the
natural environment, local government policies, and other factors that affect domestic and international
tourists [6–14]. This paper argues that tourists are mainly categorized into two major groups, namely,
domestic and international. From the perspective of globalization of the world economy, exchanges
between tourists from various countries have become more frequent and numerous, and attracting
international tourists is an important means of developing local tourism [10,15]. Compared with local
tourists, international tourists come from countries and regions with different cultural backgrounds and
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economic development levels. These background differences may cause local tourists and international
tourists to react differently to the perceptions and actions of tourism. Then, the background difference
between domestic tourists and international tourists may have different attitudes towards some factors
affecting tourism, which in turn will affect their willingness to travel and behavior. In this study,
we mainly consider two major categories of factors, namely air (environment) quality factors such as
carbon dioxide (CO2) emissions and PM 2.5 concentrations; and government economic policies such
as market-oriented, urbanization, foreign trade, and transportation construction policies. Research has
been previously conducted on these factors [7–9,12–14,16]. Although these studies provide a basis for
us to understand the impact of these factors on tourism, we aim to investigate whether these effects
differ across domestic and foreign visitors. In the case of differences, what are the main differences?
For example, air (environment) quality will affect travel for domestic or international tourists. Is it
really like this? In addition, should the impact of government policies on domestic and international
visitors differ? What factors reflect the difference in impact? To address these questions, we explore
impact patterns through analysis of real-time data. This paper uses the macro data at the national level
to construct an econometric model to explore the differential impact of the environment and policies
on domestic and international tourists. The econometric model combines theory with observational
data to provide a robust test for exploring the impact of environmental and policy factors on tourism.
We hope that the results of this paper will provide a meaningful reference for local governments and
enterprises to implement appropriate tourism policies or marketing strategies.

2. Theoretical Hypothesis

Local government economic policies have far-reaching effects on the development of tourism,
where certain policies may be beneficial, whereas others may not. This paper mainly discusses the
impact of urbanization, marketization, foreign trade, transportation construction, and other policies on
domestic and international tourists. Additionally, we explore natural environmental factors, such as
the impact of air (environment) quality on domestic and foreign tourists.

Air (environment) quality. The World Tourism Organization recognizes the two-way relationship
between tourism and climate change; on the one hand, climate change exerts its impact on tourism
destinations and flows. On the other hand, tourism is the main cause of climate change mainly due
to the use of fossil fuels that cause greenhouse gas emissions [17–22]. Future tourism growth will
increase carbon dioxide emissions, and the increase in carbon dioxide emissions in turn will have
a lagging and negative impact on tourism development [6]. The empirical results reveal that as air
quality deteriorates, the demand for local outbound tourism increases [10]. Hence, the deterioration of
air (environment) quality has weakened people’s desire to travel. Zhou et al. (2018) confirmed that air
pollution has an adverse impact on the demand for inbound tourism, but this adverse effect varies
with the degree of air pollution [14]. Chen et al. (2017) corroborated that during the peak period of
tourism, the impact of air pollution on the number of visitors to scenic spots was pronounced [23].
Becken et al. (2017) analyzed self-reported views on the effect of Chinese air quality on tourism by
questionnaires. Furthermore, they affirmed that potential travelers expressed negative views on the
tourism risks of China, especially air quality. Importantly, the perception of air quality risks had a
significant negative impact on the destination’s image and intentions to visit China [15]. On the basis
of previous research findings and general knowledge, we also argue that air (environment) pollution
will have a negative impact on domestic or international visitors.

Urbanization. A country’s level of urbanization is related to its level of economic development.
Therefore, the higher the level of urbanization, the higher the economic level. Therefore, individuals
have more money and ability to pay for travel. Mullins (1991) proposed the concept of tourism
urbanization, which was the first study on tourism and urbanization. He believed that the coordinated
development of urbanization and tourism could create consumption [24]. In the case of Digha in West
Bengal, India, Manojit and Dandapath (2013) corroborated that the increase in road connectivity and
transportation services led to the influx of tourists, which led to the development of hotels, holiday
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homes, and private hotels [12]. In addition, Palamalai and Kalaivani (2016) found a causal relationship
between urbanization and tourism expansion in India [25]. Similarly, Shinde (2017) used Shirdi in India
as an example to examine the urbanization process of religious tourism destinations. Although Shinde
discussed tourism as promoting urbanization, Shinde also believed that if urbanization planning
cannot be effectively implemented, then it will have an impact on the sustainable development of
tourism [26]. Furthermore, Ashworth and Page (2011) affirmed that the global urbanization process
will promote the development of leisure service industries including tourism [27]. Naidu (2017) used
30-year (1985–2015) time series data to examine the relationship between urbanization and tourism
output. Moreover, he contended that an urbanization growth of 1% would increase tourism production
by 132.87%in the long run [28]. Although urbanization in a few regions has had different effects on
tourism, urbanization has promoted the development of tourism in general [29]. After examining the
historical process of urbanization and tourism development, Luo et al. (2016) asserted that urbanization
has improved the development of tourism based on a systematic analysis of the relationship between
tourism development and urbanization [16]. Thus, this paper posits that urbanization can promote the
development of tourism; however, distinguishing the impact of domestic and international tourism
is necessary. For domestic tourists, the higher the urbanization, the higher the income level, which
increases the possibility of tourism. However, increased urbanization for international tourists means
that the locals lose a sense of the original city, culture, and lifestyle and will be inclined to experience
the traditional, original style of tourism. Meanwhile, Cuadrado-Ciuraneta et al. (2017) contended
that in the Catalonia region of Spain, where the level of urbanization is developed, a phenomenon
of tourism suburbanization has emerged in recent years. Moreover, they also confirmed that future
research should “ . . . shed light on latent suburbanization processes involving marginal European
regions” [30]. Does this mean that tourists from some developed countries or regions in the world tend
to return to quiet and leisure suburban life, but the preference for the prosperous areas with higher
urbanization level is not so high?Therefore, this study puts forward that urbanization has a positive
impact on domestic tourism but a negative impact on international tourism.

Marketization. The marketization process is the core of the functioning of markets [31].
Podedworna (2010) studied the marketization of the Polish economy. Marketization has led to
a good development of the Polish economy, especially the rural economy. Further, Podedworna
claimed that the third wave of global marketization has promoted the marketization of the natural
environment, the commercialization of public goods, and even the marketization of the human
body [32]. Marketization is valued by countries, especially those in planned economies. W.Belk
and Güliz (1994) studied the marketization and consumer markets of Romania and Turkey in the
1990s. Although differences in culture and development levels exist between the two countries,
the marketization process has made both countries show high consumption desires [33]. In the
post-industrial era, the consumption symbolism, together with the marketization of the cultural
sector, has become increasingly prominent in the service industry [34]. Similar to privatization and
commodification, marketization reflects the new characteristics of ecotourism development under the
neoliberal mechanism [35]. Andersson and Getz (2009) asserted that tourism is a “mixed industry”
where private companies, public institutions, and non-profit associations create tourism products in
competition and cooperation [6]. This open tourism development model is the product of the wave
of marketization and promotes the development of tourism. One of the most striking changes in the
economic reform of China is the non-nationalization of the economy. The increase in the employment
share of non-state-owned units is caused by the non-nationalization of state-owned enterprises in
urban areas and development of township enterprises in rural areas [36]. The development of township
and village enterprises has effectively absorbed the surplus labor of agriculture, which is conducive to
increasing the income of rural residents. The resource allocation efficiency of the urban labor market
has improved in the process of employment reconstruction. This increase in competitive pressure in the
labor market is also conducive to improving organizational efficiency, increasing the wage level of the
urban labor market, and increasing the income of residents. Wang et al. (2018) claimed that institutional
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factors have a significant positive impact on the geographical diversity of tourism companies, such as
the overall degree of marketization, relationship between local government and market, and degree of
product and market development [37]. Therefore, we also agree that marketization can optimize the
allocation of tourism resources and improve the efficiency of tourism operations, thereby promoting
domestic and international tourism.

Foreign trade. Foreign trade is mainly characterized by frequent international exchanges. The trade
structure of China has undergone major changes from its period of reform and opening up. The Chinese
economy has become integrated into the international market mainly to promote the development
of the manufacturing industry and trade-related financial trade and service industries of China.
We validated that foreign trade has enhanced the exchanges between China and the international
market, which is conducive for the promotion of the understanding international tourists of China
or desires to travel. Hoa et al. (2018) verified that foreign trade and foreign direct investment have a
positive impact on tourism [38]. Moreover, Tsui et al. (2018) deduced that bilateral trade volume has
positive statistical significance in explaining certain changes in business travel flows [39]. Furthermore,
Liu et al. (2018) obtained similar results after studying the tourism market in Thailand, that is, bilateral
trade has become an important factor in the inbound tourism flow of the country [10]. Foreign trade
is a bilateral development process. In addition to promoting economic interaction between foreign
countries and host countries, it can also promote the income and economic development of its residents
and may also promote the willingness of domestic residents to travel. However, this effect is more
likely to be indirect. Therefore, this article mainly wants to explore the impact of foreign trade on
the travel of international tourists to the host country because this impact may be direct. Therefore,
we believe that foreign trade has a positive impact on international tourists.

Transportation. Transportation plays an important role in each experience component of travel [40].
As an important part of tourism travel, traffic construction at tourist destinations may have an
important impact on tourism. For instance, a strong relationship was found between the development
of rail transport and tourism. Railways are associated not only with services, such as hotels and
reservations, but also with promoters of tourist destinations [9]. After studying the economic impact of
the high-speed railway construction of China, Chang et al. (2018) inferred that railway construction has
achieved positive results in terms of economic benefits, social impact, and development sustainability.
Railways will bring long-term benefits in the fields of tourism, economy, and transportation [41].
However, Aratuo and Etienne (2019) found a relationship between US economic growth and six
tourism-related sub-sectors(i.e., accommodation, air transportation, shopping, food and beverage,
other transportation, entertainment, and entertainment).In addition to the accommodation and food
and beverage industries, no long-term relationship was found between other tourism sub-sectors and
economic growth [7]. We argue that, in contrast to developed countries, China as a developing country
is relatively backward in terms of economic level and transportation facilities. Thus, improvement in
transportation facilities will contribute to the development of the economy and tourism. In addition,
with the development of the economy, the number of private cars owned by Chinese families is
increasing. Coupled with the development of the highway, this greatly promotes domestic tourists to
travel by car. For international tourists, they usually arrive at the first-tier cities and then transfer to
various provincial and city destinations. This long-distance transfer to the railway is still a stable and
safe way to travel. Therefore, we believe that transportation can promote the development of tourism.
Particularly, compared with railways, highways have a greater impact on domestic tourists; compared
with highways, railways have a greater impact on international tourists.

Time trend. In addition to the abovementioned factors, this study uses time trend items to control
the possible trend changes in the process of tourism development.
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3. Models, Methods and Data

3.1. Model Building

This paper takes the economic division of China as an example. The country is divided into
Northeast, Central, Eastern, and Western regions according to regional economic development.
Relatively speaking, the level of economic development in the eastern region is ahead of the three
other regions, where tourism revenue in these regions is a minor component of economic income.
Therefore, this study excluded the eastern region from the analysis. The remaining three regions
have relatively weak economic levels (economically underdeveloped regions), and the economic
levels between regions are only slightly different and rich in tourism resources. Data are lacking in
these four regions (Jiangxi, Chongqing, Tibet, Ningxia).Therefore, this paper also excludes the four
provinces and cities and the remaining 17 provinces (Northeast: Liaoning, Jilin, and Heilongjiang;
Central Region: Shanxi, Anhui, Henan, Hubei, and Hunan; Western Region: Inner Mongolia, Guangxi,
Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, and Xinjiang) as the research objects of this paper.
The National Bureau of Statistics separately counts tourist arrivals into domestic and international
tourists. Therefore, we divide tourists into two groups, namely, domestic and international. On the
basis of the panel data of the 17 regions, we construct the following measurement models to explore
the effects of air (environment) quality and other government policies on tourism:

Vsit = β0 + β1Eit + αGit + γt + εit

Where Vsit is the total number of domestic (s = 0) or international (s = 1) tourists of the i-th province
in the t-th year. β0 is a constant term and β1 is a regression coefficient of air (environment). α is a
regression coefficient of policy variables. Moreover, γt is a time-fixed effect, and εit is a disturbance
term. Eit is an air (environment) explanatory variable that includes CO2 emission and PM2.5 average
concentration. Further, Git refers to policy variables such as urbanization, marketization, foreign trade,
highway mileage, and railway mileage.

3.2. Data, Variables, and Descriptive Statistics

This study focuses on the impact of air (environment) quality and other government policies on
visitors and explores the differential impact of these factors or policies on domestic and international
visitors in detail. Table 1 provides the detailed variable settings.

Table 1. Main variables and calculation methods.

Variables Variable Connotation Calculation Methods

lnDT Domestic tourists. Domestic tourists take logarithm
lnIT International tourists. International tourists take logarithm
lnCO2 Carbon dioxide emissions Carbon dioxide emissions take logarithm
lnPM PM 2.5 average concentration PM 2.5 average concentration take logarithm
lnUrb urbanization level urbanization level take logarithm
lnMark marketization index marketization index take logarithm
lnFT foreign trade foreign trade take logarithm
lnRW railway mileage railway mileage take logarithm
lnHW highway mileage highway mileage take logarithm

Dependent variable. This study uses the number of tourists to measure the level of regional tourism
development and is divided into domestic tourists and international visitors. This distinction helps in
better understanding how regional government policies affect domestic and foreign tourists. We argue
that domestic and foreign tourists may have different behavioral preferences or responses to tourism.
In this study, the number of domestic tourists is denoted as log lnDT and the log for international
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tourists is denoted as log lnIT as explanatory variables. All data are derived from the China Tourism
Statistics Yearbook.

Independent variable (environment). We measure air (environment) quality by CO2 emissions and
PM 2.5 concentrations. The higher the value of these two indicators, the worse the air (environment)
quality. In the model, we use logarithm lnCO2 to represent CO2 emissions. The data on CO2 emissions
are derived from China Emission Accounts and Datasets. In addition, we use the logarithm lnPM to
represent PM 2.5 concentration, which is derived from the Columbia University Socioeconomic Data
and Applications Center [42].

Other independent variables (policies). We examine the impact of other factors on tourism.
Urbanization. The level of urbanization has a positive impact on the economic development of

China. This study uses the proportion of the non-agricultural population to measure the level of
urbanization. We use logarithm lnUrb to represent the level of urbanization. The data on urbanization
level are derived the China Statistical Yearbook.

Marketization. Marketization can bring increased vitality to tourism and improve the efficiency
of the industry. In the model, we use the logarithm lnMark to represent the level of marketization.
These data are derived from Wang et al.’s (2016) marketization index report, namely, China’s Provincial
Marketization Index Report (2016) [43].

Foreign trade. This study believes that foreign trade emphasizes the economic exchanges between
domestic and foreign companies. This type of economic exchange is conducive to promoting
cooperation among parties in various fields, such as encouraging foreign tourists to travel to China.
In this study, the total import and export volumes are used as a measure of total foreign trade.
The model uses logarithm lnFT to represent total foreign trade. The data were derived from the China
Statistical Yearbook.

Transportation mileage. Transportation is an important factor in the consideration of traveling
because convenience during transportation is an important indicator of the level of development
of tourism. Therefore, this study incorporates traffic into the model to test its impact on tourism.
However, according to the actual situation, the National Bureau of Statistics data does not have specific
statistics on the flight route mileage; hence, we do not include the flight mileage into the transportation
mileage. The measurement of transportation mileage includes two aspects, namely, highway and
railway mileage. In the model, we use the logarithms lnHW and lnRW to represent highway and
railway mileages, respectively. Transportation mileage data are derived from the China Regional
Economic Statistics Yearbook.

To understand the characteristics of the data, we conduct a descriptive statistical analysis of the
various characteristics of the main variables of this study. The sample data for this paper include
observations from 2005 to 2015 in 17 western provinces of China, with a total sample size of 187.
The descriptive statistics in Table 2 shows a large variation between the observed values of the
variables, which provides the possibility of the following econometric estimation.

Table 2. Descriptive statistics of variables.

Variable Mean Std. Dev. Min Max Observations

lnDT 9.278493 1.020568 6.45047 10.97679 n = 187
lnIT 4.555244 1.160149 1.098612 6.345636 n = 187

lnCO2 5.385871 0.637381 2.99072 6.432297 n = 187
lnPM 3.100933 0.661995 1.568501 4.113909 n = 187
lnUrb 3.789561 0.246742 3.030823 4.209903 n = 187

lnMark 1.65028 0.258334 0.928219 2.075685 n = 187
lnFT 14.11975 1.083563 10.62936 16.25331 n = 187
lnRW 8.169016 0.391511 6.995766 9.400465 n = 187
lnHW 11.83169 0.440624 10.29958 12.66217 n = 187
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Figure 1 illustrates the regional distribution of all variables. Domestic tourists are mainly
concentrated in the central part of China, especially in the Yangtze River, whereas international
tourists are distributed in various parts of China and are relatively scattered. The carbon dioxide
emissions of the country mainly occur in the northeast, whereas high PM 2.5 concentrations mainly
occur in the eastern and central regions. The marketization index of China mainly ranges between
4 and 8, and the marketization level in the central and eastern regions is relatively high, followed
by the northern and southern regions. The level of foreign trade in the eastern region is relatively
high, with little differences in other regions. In terms of internal transportation, the mileage of various
expressways in the country is relatively high. That is, the expressway has been well developed, and
the total mileage of most of the shares has reached more than 100,000 km. The average mileage of
each railway mainly spans between 1500 and 4500 km, and the level of each development is even.
The current level of urbanization in China generally ranges between 40% and 60%, with a relatively
large space for the improvement of the development of urbanization.
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Figure 1. Spatial distribution of indicators.

In addition, from the perspective of growth rate trends (Figure 2), domestic tourists have displayed
a positive growth trend, whereas the opposite is true for foreign tourists, which is basically a horizontal
stable trend. In terms of air (environment), carbon dioxide emissions have decreased since 2011,
and PM 2.5 concentrations generally have a downward trend. However, the decline is relative with
significant increases in 2013 and 2015. We also depict a trend chart of tourism development in Figure 3.
Figure 3a,b depicts that the vertical axis is the number of tourists. Moreover, the figures affirm that the
number of tourists in almost all provinces shows a steady development trend regardless of the number
of domestic tourists or the number of international tourists. However, we are unable to include the
trend graphs of other indicators for brevity.
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Figure 3. (a) Tourism development trend; (b) tourism development trend.

The scatter plot in Figure 4 reveals that CO2/PM 2.5 and domestic/international tourists show an
evident linear correlation. Support for statistical data was provided by the linear regression analysis in
the next step of the study. We omit the individual relationship between other indicators and tourism
for brevity. However, we will conduct an in-depth discussion in the following model test.
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4. Empirical Analysis

We analyze data from 17 of China’s underdeveloped regions. The panel data model is typically
estimated using a random or fixed effects model. The difference between the two methods is that the
random effects model is relatively more efficient but requires that exogenous variables be unrelated to
individual effects. However, although the fixed effects model has no requirements between exogenous
variables and individual effects, it consumes more degrees of freedom; hence, both have advantages
and disadvantages [44]. To this end, the study selects between the two estimation methods using the
Hausman test. Through the model selection test, we corroborate that the random effects model (LM
test: chibar2(01) = 375.02, p = 0.0000) and fixed effect model (F test that all u_i = 0: F(16, 154) = 49.63,
Prob > F = 0.0000) are superior to the mixed effects model for the domestic tourist group. Thereafter,
we perform the Hausmantest (chi2(16) = 83.03, p = 0.000) on the random and fixed effect models.
Results affirm that the fixed effects model is better than the random effects model. Therefore, we
mainly adopt the test results of the fixed effects model for the domestic group. For the international
visitor group, the random effects model (LM test: chibar2(01) = 395.51, p = 0.0000) and fixed effects
model (F test that all u_i = 0: F(16, 153) = 30.10, Prob > F = 0.0000) are superior to the mixed effects
model. Thereafter, we perform the Hausmantest (chi2(17) = 9.00, p = 0.9403) on the random and fixed
effects models. Results reveal that the random effects model is better than the fixed effects model.
Therefore, we adopt the test results of the random effects model for the international group.

When using the above variables for estimation, all variables take the natural logarithm,
such that the estimated coefficient of the variable can also be regarded as the elastic coefficient.
The estimation results affirm that our previous theoretical judgments are supported by the data in
general. For domestic tourism, we adopt a fixed effects estimate because the Hausman test rejects the
random effects model. For international tourism, we adopt the estimation of random effects because the
Hausman test cannot reject the random effects model. Table 3 illustrates the following estimation results.
First, the impact of carbon dioxide (CO2) on tourism is negative (β = −0.234, ns) for domestic tourism,
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but the significance level has not passed the test. The PM 2.5 concentration (β = −0.383, p < 0.01)
significantly negatively affects domestic tourism. Urbanization (β = 0.780, p < 0.05) significantly
promotes domestic tourism, which indicates that the level of urbanization is effective in promoting
the travel of domestic residents. The level of marketization (β = 0.334, p < 0.05) also has a positive
impact on domestic tourism. In terms of transportation, highway construction (β = 0.492, p < 0.01) has
a significant effect on domestic tourism, and the impact of the railway on domestic travel is positive
(β = 0.204, ns), but non-significant. This finding implies that the manner in which domestic residents
travel to domestic tourism may be biased by road transportation (such as self-driving tour).Second,
no significant effect was observed for carbon dioxide (β = −0.156, ns) or PM 2.5 (β = 0.289, ns) on
international tourists. However, urbanization (β = −1.664, p < 0.01) displays a significant negative
impact on international tourism, which indicates that international travelers are likely to travel to less
urbanized areas due to the primitive and natural scenery. The level of marketization (β = 0.627, p < 0.05)
also has a positive impact on international tourists. In terms of transportation, findings suggest that
the impact of expressway construction (β = −0.222, ns) on international tourism is non-significant
and that the impact of railways on international tourists is positive (β = 0.775, p < 0.01). This result
confirms that the railways of China, especially the development of its high-speed railways in recent
years, have made remarkable achievements internationally. International tourists are further inclined
to ride and experience the high-speed rail travel of the country. Furthermore, the level of foreign trade
(β = 0.775, p < 0.01) also has a significant positive impact on international tourism. As such, foreign
trade promotes domestic and foreign exchanges and attracts more international travelers to China.

Table 3. Estimation results of econometric models.

DV: lnDT DV: lnIT

IV Random Effects
Model

Fixed Effects
Model

Random Effects
Model

Fixed Effects
Model

lnCO2 0.0130 −0.234 −0.156 −0.367
(0.14) (0.14) (0.23) (0.27)

lnPM 0.181 −0.383 *** 0.289 0.185
(0.12) (0.14) (0.19) (0.27)

lnMark 0.532 *** 0.334 ** 0.627 ** 0.460
(0.16) (0.15) (0.28) (0.30)

lnFT 0.687 *** 0.668 ***
(0.11) (0.13)

lnUrb 0.662 ** 0.780 ** −1.664 *** −1.853 ***
(0.28) (0.34) (0.48) (0.69)

lnRW 0.144 0.204 0.775 *** 0.746 **
(0.18) (0.17) (0.29) (0.33)

lnHW 0.751 *** 0.492 *** −0.222 −0.429
(0.14) (0.14) (0.24) (0.28)

Time effect controlled controlled controlled controlled
cons −5.084 ** 0.205 −3.819 1.297

(2.26) (2.61) (3.64) (5.10)

Hausman test (p) chi2(16) = 83.03(0.000) chi2(17) = 9.00(0.9403)

N 187 187 187 187
r2 0.943 0.554
r2 a 0.931 0.457
F 158.308 11.159
Wald chi2(16) = 1974.40 chi2(17) = 231.72

Standard errors in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

We summarize the results of the hypothesis testing to help us more intuitively compare the
differences in the impact of various factors on domestic and international visitors (see Table 4).
We prove that government policies and basic transportation construction play a positive role in
promoting domestic and international tourism for economically underdeveloped provinces. In sum,
the impact of carbon dioxide on tourism is non-significant among the air (environment) quality
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factors whether for domestic or international tourists. However, PM 2.5 concentration has varied
influences on domestic and international tourists. Domestic tourists are sensitive to changes in PM
2.5 concentration, whereas international tourists are less sensitive. Particularly, the PM 2.5 indicator
has a strong inhibitory effect on the travel of domestic tourists. In addition, although the impact
of CO2 is non-significant, it remains negative. The reason for this result may be that the effect of
PM 2.5 on air is intuitive. Thus, a high concentration of PM 2.5 indicates poor air quality. People
can perceive the negative air quality through personal experience or observation, thereby directly
affecting the travel plans of people. Although CO2 negatively influences the air and environment, this
effect is not intuitive. Therefore, materializing the impact of CO2 on the air or environment through
personal experience or observation is difficult. Hence, the impact of CO2 emissions on tourists is
relatively limited. Surprisingly, the simultaneous impact of CO2 emissions and PM 2.5 concentrations
on international visitors is non-significant. The reason for this finding may be that international
passengers do not observe the air (environment) situation of China or have little or no information
about this condition before traveling to the country. In other cases, they may not pay attention to this
information. Therefore, the impact of CO2 emissions or PM 2.5 concentration on international tourists
is non-significant or fails to be an important consideration before tourists decide to travel to China.
Another possible explanation is that the subjects we study in this paper are mainly the provinces
with less developed economies in Western China. The air (environment) quality of these areas is
not very bad compared with other regions; Figure 1 exhibits such differences. Therefore, whether
it is from the air (environment) quality perceived by tourists or from the perspective of data model
analysis, the overall air (environment) quality has no significant impact on tourists. Of course, this
does not mean that the quality of air (environment) has little effect on tourism, but it just infers that
the air (environment) quality of these areas is well controlled and that no serious impact on tourism
development has emerged. The impact of marketization on domestic and international tourism is
positive and significant, which also reveals that the degree of the openness of the government to the
market has a positive impact on tourism and may even affect the entire economy. In addition, the
impact of urbanization on domestic and international tourists differs. Specific performance suggests
that urbanization has a significant positive impact on domestic tourists, whereas this impact is negative
on international tourists. That is, the higher the level of urbanization, the weaker the ability to attract
international tourists. In addition, foreign trade can further promote international travelers to travel to
China. The impact of traffic construction on domestic and international tourists also differs. Specifically,
the increase in highway mileage has a positive effect on the promotion of domestic tourism, whereas
this impact is non-significant on international tourists. Conversely, the increase in railway mileage has
no significant impact on domestic tourists, whereas this impact is positive on international tourists.
Finally, the increase in railway mileage has a positive effect on the impact of international tourism.

Table 4. Summary of Research Hypothesis Test Results.

Hypothesis Description Independents Comparison

Domestic Set International Set

Air (environment) pollution will have a negative impact on domestic
and international visitors.

CO2 Not supported Not supported

PM 2.5 Supported (−) Not supported

Urbanization has a positive impact on domestic tourism but a
negative impact on international tourism. Urbanization Supported (+) Supported (−)

Marketization promoting domestic and international tourism. Marketization Supported (+) Supported (+)

Foreign trade has a positive impact on international tourists. Foreign trade —— Supported

Transportation can promote the development of tourism. In
particular, compared with railways, highways have a greater impact
on domestic tourists; compared with highways, railways have a
greater impact on international tourists.

Highway Supported (+) Not supported

Railway Not supported Supported (+)

Note: The symbols in parentheses represent the potency of the influence. For example, (−) represents a negative
influence, (+) represents a positive influence.
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5. Implications and Limitations

The results provide certain considerations and challenges for the sustainable development of
tourism in underdeveloped areas in China. First, pursuing tourism development while paying attention
to the negative impact of air (environment) quality should be prioritized. Particularly, we emphasize
the notable impact of the PM 2.5 concentration on tourism because its impact on tourists is direct.
Although, from the statistical point of view (Figure 2), the PM 2.5 concentration of these parts shows a
downward trend annually. However, this decline is still relatively slow. Therefore, the government
should continue or increase environmental protection policies, such as energy conservation and
emission reduction. Otherwise, the sustainable development of tourism will become a big challenge.
Second, the local government’s economic policies have played an extremely positive role in promoting
the development of tourism. Local governments should be further open to economic development.
The analysis results reveal that local governments should implement open economic policies. That is,
marketization has a positive impact on domestic and foreign tourists. In addition, the increase in
foreign trade plays a positive role in promoting tourism. Specifically, we add foreign trade variables to
the international tourism model and corroborate that its impact on the travel of international tourists to
China remains largely significant. Therefore, in addition to the open domestic economic development
policy for local governments, the more open foreign trade has played a positive role in promoting
international tourists. After the reform and opening up, economic openness and non-nationalization
have become the trends of the times. As such, reducing participation in economic activities and
mobilizing the power of the market to bring vitality to the tourism market are necessary for local
governments. Third, urban construction and basic transportation construction policies also have a
positive impact on tourism. The improvement of the level of urbanization is conducive to promoting
the income level of the entire population and narrowing the income gap between urban and rural
areas. Currently, the urbanization level of China ranges between 40% and 60% (Figure 1). Hence, the
level of urbanization still has a relatively large room for improvement. For the tourism industry, rural
residents with increasing incomes are an attractive market. In addition, local governments should
also consider the impact of urbanization on international tourists. For regions that rely on natural
scenery as their main destination, maintaining a comprehensive and original social outlook may be
attractive. In this respect, excessive urbanization may weaken the attractiveness of local attractions to
international tourists.

One limitation of this study is that our results are based on the data analysis of Chinese single
subjects. The results may only adapt to the Chinese context, but we also believe that some developing
countries similar to China can learn from the experience of China and the results of this study to adjust
their tourism development strategies. Future researchers can incorporate the situation of each country
into a comparative model from a more macro perspective and explore whether the development of
other countries is consistent with the results of this study or have different or even opposite trends.
In addition, this study only analyzes the differences between domestic and international tourists
through macro data. We cannot fundamentally understand why they have this difference. For instance,
knowing precisely the difference in the impact of air (environment) quality factors on domestic and
international visitors is difficult. We only know that such a difference exists. Therefore, future research
can further explore the mechanisms behind these differences by combining some micro data such as
interviews and questionnaires. In short, distinguishing domestic tourists from international tourists is
reasonable because they should have different responses to tourism policies and corporate marketing
strategies. Therefore, future research can comprehensively compare and analyze the differences
between the two types of tourists from different angles, not just the factors mentioned in this paper.
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