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Abstract: Concerns about China’s air quality, and its impact on the important tourism industry have 
been on the debate in recent years. This article aims to investigate the potential effect of air pollution 
on direct economic impact of tourism, using the case of Beijing and Shanghai. The results indicate 
that air pollution negatively affects China's inbound tourism, resulting in huge loss of tourist arri-
vals and receipts, and Beijing suffers a greater loss in comparison with Shanghai, its loss in tourist 
number amounts to 1569,700 persons, equal to CNY 10264.268 million in tourism receipts, and the 
GDP losses ranges from CNY 20528.536 to 41057.072 across major source countries. This study pro-
vides a quantification of the impact helpful to generate a social awareness of air pollution detri-
mental impacts on inbound tourism and hence the economy. 
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1. Introduction 
China's foreign tourist arrivals have declined slightly in the last few years for many 

reasons, one potential reason is the general perception of poor air quality in many major 
cities. As reported, some areas in China suffer from strong air pollution, especially in  
winter (Beckena., et.al, 2016) [1]. This situation undermines China’s attractiveness as a 
tourist destination, and might have a detrimental effect on its inbound tourists inflow. 
Against this background, the precise objective of this research is to quantify the effect of 
air pollution on inbound tourists’ inflows, and to provide an initial estimate of the associ-
ated direct economic impact.  

In recent years, the impact of environmental deterioration and climate change on 
tourism industry has strongly erupted in the academic debate. A considerable amount of 
these studies indicated that environmental deterioration and climate change could impact 
tourism industry. Hamilton and Tol (2007) applied a simulation to indicate how climate 
change would reduce tourist arrivals in Germany, the UK and Ireland [2]. Álvarez-Díaz 
et al. (2010) studied the correlation between North Atlantic Oscillation (NAO) and in-
bound tourism to Balearic Islands [3]. They found a significant effect of changes in this 
atmosphere phenomenon on international arrivals. Sajjad et.al (2014) researched the long-
run correlation among air pollution, climate change and tourism industry in the World’s 
largest regions [4]. An increase in air pollution and climate change was found to have a 
negative impact on tourism activity. Zhang, et.al (2015) used questionnaires to study po-
tential tourists' perception of air pollution's effects on tourism experience in Beijing [5]. 
They found that Haze pollution negatively affected travel perception. Becken, et.al (2016) 
surveyed Western tourists’ contemporary views on air pollution in China [6]. The authors 
found that a deterioration of air quality adversely influnedced China's destination image 
and the intention to travel to the country. Xu and Reed (2017) applied a VAR model to 
prove a negative bidirectional relationship between perceived air pollution and Chinese 
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inbound tourism [7]. Chen et al. (2017) investigated whether air pollution would impact 
tourism demand to Sun Moon Lake National Scenic Area at Taiwan [8]. They provided 
adequate evidence that air pollution would drive away tourists.  

These articles, among others, have proven negatively impact of environmental dete-
rioration and climate change on tourism industry. However, to the best of our knowledge, 
there is still a scarcity of papers providing an empirical quantification of the loss in tour-
ism receipts caused by air pollution. Hence, this article tries to contribute to this gap, and 
represents three main contributions: (1) this is the first research to estimate the detrimental 
effect of air pollution on the direct economic contribution of tourism through its negative 
impact on arrivals. (2) this research documents new empirical evidence of the reasons for 
the reduction of inbound tourism. (3) the theoretical and empirical evaluation of noneco-
nomic factors (environment factor) impact on inbound tourism demand contributes to the 
literature.  

The rest of the article is organized as follows. Section 2 describes the theoretical 
model and data used in the paper. Section 3 presents the empirical results of the effect of 
air pollution on inbound tourism demand and its direct economic impact. Finally, con-
cluding remarks and recommendations are presented at the last section. 

2. Theoretical model and data description 

2.1. Theoretical model 
Consistent with the general literature mentioned in section 1, tourist arrivals are usu-

ally used to measure tourism demand. The most influential determinants of inbound tour-
ism demand are tourist’s income, relative real destination’s price (at the destination rela-
tive to those in the source country, and relative real price at alternative destinations (Song 
& Li, 2008) [9]. Thus, the standard tourism demand function is specified as:   

 
𝑇𝐴௜௧ = 𝑓(𝑌௜௧ , 𝑃௜௧ , 𝑃௦௧ , 𝑒௜௧)      (1) 

 
where 
TA୧୲ denotes tourist arrivals to Beijing or Shanghai from source market i at time t; 
Y୧୲ denotes tourist income at source market i at time t; 
P୧୲ is the real own price of tourism in mainland China relative to that in source market 

i at time t; 
P୧୲ =

஼௉ூ೘೎ ா௑೘೎⁄

஼௉ூ೔ ா௑೔⁄
, 𝐶𝑃𝐼௠௖ and 𝐶𝑃𝐼௜ are the China’s mainland consumer price indexes 

(CPI) and source market’s consumer price indexes, respectively, 𝐸𝑋௠௖  and 𝐸𝑋௜ are the 
corresponding nominal exchange rates. 

Pୱ୲ captures the price of substitute or competitive destination, which is a weighted 
index of selected areas or countries. According to the similarity with the geography and 
culture of mainland China, this paper chooses Thailand, South Korea, Singapore and Chi-
nese Taiwan as the competition or substitute destinations of mainland China. Hence, 
Pୱ୲ = ∑

஼௉ூೕ

ா௑ೕ
𝑤௜௝

ସ
௝ୀଵ , j=1, 2, 3,4; 𝑤௜௝  is the proportion of inbound tourism arrivals from these 

destinations. 
𝑒௜௧ is the error disturbance. 
In order to capture the growth impacts (elasticity coefficients), Eq. (1) is expressed as 

a nature logarithm. Thus the long-term static function is defined: 
 

𝑙𝑛𝑇𝐴௜௧ = 𝛽଴ + 𝛽ଵ𝑙𝑛𝑌௜௧ + 𝛽ଶ𝑙𝑛𝑃௜௧ + 𝛽ଷ𝑙𝑛𝑃௦௧ + 𝑢௜௧     (2) 
 
Eq. (2) is a static long-run model, which just capture the long-run correlation between 

explanatory and dependent variables. But, in fact, when tourists make decisions to travel, 
they not only consider their current economic situation (tourist income, the price of desti-
nation, etc.), but also consider historical information (e.g. the word-of-mouth effect) and 
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time lags (i.e. making plans in advance) (Song et al., 2012) [10]. Therefore, to capture the 
long-run and short-run relationships among variable, the unrestricted error correction 
model (UECM) is applied, as shown in Eq. (3): 

∆𝑙𝑛𝑇𝐴௜௧ = 𝛼଴ + ∑ 𝛼௝∆𝑙𝑛𝑇𝐴௜௧ି௝
௣
௝ୀଵ + ∑ 𝛽௝∆𝑙𝑛𝑌௜௧ି௝

௣
௝ୀ଴ + ∑ 𝛾௝∆𝑙𝑛𝑃௜௧ି௝

௣
௝ୀ଴ + ∑ 𝛿௝∆𝑙𝑛𝑃௦௧ି௝

௣
௝ୀ଴ + 𝜆ଵ𝑙𝑛𝑇𝐴௜௧ି + 𝜆ଶ𝑙𝑛𝑌௜௧ିଵ +

𝜆ଷ𝑙𝑛𝑃௜௧ିଵ + 𝜆ସ𝑙𝑛𝑃௦௧ିଵ + 𝜀௜௧        (3) 

where 𝑝 is the number of lags, which is decided by Akaike information criteria (AIC) 
and the Schwarz information criteria (SIC); 𝜀௜௧ is the error term assumed to follow a nor-
mal distribution. 

In order to estimate the impact of air pollution on inbound tourism demand, this 
research identifies the events of high pollution by specifying a dummy variable that takes 
value 1 when the Air Quality Index (AQI) is greater than or equal to 101, and value 0 in 
“good air quality” periods1. When AQI is between 0 and 100, it indicates that the air qual-
ity is excellent and good, but more than or equal to 101 indicates air pollution. 

Additional variables are incorporated leading to Eq. 4 to capture the effects of finan-
cial crisis and the deterministic seasonal pattern: 

∆𝑙𝑛𝑇𝐴௜௧ = 𝛼଴ + ∑ 𝛼௝∆𝑙𝑛𝑇𝐴௜௧ି௝
௣
௝ୀଵ + ∑ 𝛽௝∆𝑙𝑛𝑌௜௧ି௝

௣
௝ୀ଴ + ∑ 𝛾௝∆𝑙𝑛𝑃௜௧ି௝

௣
௝ୀ଴ + ∑ 𝛿௝∆𝑙𝑛𝑃௦௧ି

௣
௝ୀ଴ + 𝜆ଵ𝑙𝑛𝑇𝐴௜௧ିଵ + 𝜆ଶ𝑙𝑛𝑌௜௧ିଵ +

𝜆ଷ𝑙𝑛𝑃௜௧ିଵ + 𝜆ସ𝑙𝑛𝑃௦௧ିଵ + 𝐷𝐴𝑄𝐼 + 𝐷08 + ∑ 𝑆௜௡𝐷௡
ଵଵ
௡ୀଵ + 𝜀௜௧      (4) 

Where  
DAQI is the dummy for air quality (=1 AQI is greater than or equal to 101), on which 

the coefficient controls for the effect of air pollution. 
∑ 𝑆௜௡

ଵଵ
௡ୀଵ  are the monthly seasonal dummies, which captures inbound tourism de-

mand's seasonality. 
D08 is the financial crisis dummy, which considers the effect of financial crisis. 
Some advantages of this model are as follow. First, it can be used to a large or small 

size sample. Second, this model can examine both short-run and long-run correlation 
among tourism demand, air pollution and macroeconomic variables. A test-down proce-
dure known as the general-to-specific method is followed to estimate the above equation, 
and then delete statistically insignificant variables and incorrectly signed. We will con-
tinue this procedure until achieve a satisfactory specific model.  Although the general 
model includes several lagged variables and dummy variables, which reduce the Dof (de-
gree of freedom), the final model does not have to be so redundant. 

2.2. Data description 
Shanghai and Beijing are examined, because they are the most popular inbound tour-

ist cities in mainland China2 and are suffering from air pollution3. Six major source coun-
tries are examined given their high market shares in Shanghai and Beijing’s inbound tour-
ism market. The monthly data of tourist arrivals are obtained from the tourism bureau of 
statistics. The fiscal revenue from Wind database is used as a proxy for income variable 
𝑌௜௧ . The CPI indexes (Y2000=100) and the index of exchange rate (Y2000=100) are gained 

 
1 AQI is between 0 and 100, which indicates that the air quality is excellent and good, but more than or equal to 101 
indicate air pollution. Hence, for periods of AQI is greater than or equal to 101, the value was given as 1, while for other 
periods it was 0. 
2 Among all cities, Shanghai and Beijing are the first and second place in China’s inbound market 2018, respectively. 
3 Shanghai Municipal Environmental Protection Bureau reported that the excellent rate of AQI was 70.7% in Shanghai, 
while it just 51 % in Beijing according Beijing Municipal Environmental Protection Bureau report. 
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from Wind database. All data are from January 2004 to December 2018. The AQI is from 
data center of the Ministry of Environmental Protection of China. 

3. The effects of air pollution 
In order to ensure all series are not integrated of order 2 or beyond, this paper carry 

out the Phillipse-Perron (PP) test and the Augmented Dickey Fuller (ADF) test. This re-
search follows general-to-specific procedures to estimate the models. Table 1 and Table 2 
report the final regression outputs. Table 1 exhibits that DAQI coefficients are negative 
and statistically significant for all series in Beijing at the 10% level, except South Korea, 
which indicate that air pollution of Beijing negative affect on inbound tourism demand 
from the six source markets, except South Korea market. DAQI coefficients of Shanghai 
are negative for all series, but only statistically significant for Asian source market (South 
Korea, Japan and Thailand) at the 10% level. The result implies that Shanghai’s air pollu-
tion only negative impact on inbound tourism arrival in Asian source market (South Ko-
rea, Japan and Thailand), while the tourism arrivals from the US, the UK and Canada are 
not as affected as air pollution of Shanghai. These results suggest that the air pollution 
level influence the decision of travelers whether travel China or not. The negative effect 
implies that air pollution can reduce inbound tourism arrivals. 

Table 1. Estimates of the demand models of Beijing’s inbound tourism market 

 Canada 
South 

Korea 
Japan Thailand USA UK 

C 
-1.508 

(-1.439) 

2.343*** 

(5.096) 

0.265 

(0.379) 

1.069*** 

(3.333) 

5.540*** 

(4.001) 

1.224 

(1.507) 

LnTAit(-1) 

 

LnPit(-1) 

 

LnYit(-1) 

 

LnPst(-1) 

-0.276*** 

(-3.040) 

-0.155** 

(-2.280) 

-0.077* 

(-1.733) 

-0.083* 

(-1.939) 

-0.584*** 

(-4.606) 

-0.411*** 

(-4.977) 

-0.026 

(-0.077) 

-0.084* 

(-1.855) 

-0.158* 

(-1.837) 

0.314 

(1.092) 

-0.589*** 

(-4.319) 

-0.205*** 

(-3.543) 

0.378** 

(2.148) 

-0.088*** 

(-2.791) 

0.034 

(0.827) 

0.054** 

(6.156) 

0.025*** 

(0.391) 

0.208*** 

(3.881) 

-0.043 

(-0.092) 

-0.054 

(-0.244) 

-0.294 

(-1.277) 

-0.547* 

(1.789) 

-0.517*** 

(-2.080) 

-0.509*** 

(-3.450) 

 

D(LnTA(-

1)) 

 

D(LnTA(-

2)) 

-0.577*** 

(-4.334) 

-0.765*** 

(-15.925) 

0.372*** 

(2.697) 

-0.902*** 

(-25.765) 

-0.286*** 

(-2.680) 

0.186* 

(1.684) 

-0.376*** 

(-3.249) 
    

-0.275*** 

(-2.671) 

-0.283*** 

(2.972) 
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D(LnTA(-

3)) 

 

D(LnTA(-

4)) 

     
-0.204** 

(-2.253) 

 

D(LnPit) 
 

-2.148*** 

(-3.141) 
  

-2.138** 

(-2.015) 

-1.248** 

(-2.035) 

D(LnYit) 

 

D(LnYit(-1)) 

 

D(LnYit(-2)) 

0.345* 

(1.696) 

0.438* 

(1.835) 
  

0.251* 

(1.893) 
 

 
0.605** 

(2.598) 
  

0.343** 

(2.368) 
 

    
0.438*** 

(3.359) 
 

D(LnPst) 

 

D(LnPst(-4)) 

     
-1.403* 

(-1.742) 

     
1.624* 

(1.842) 

DAQI 
-0.116*** 

(-4.406) 
 

-0.092* 

(-1.680) 

-0.055** 

(-2.280) 

-0.060** 

(-3.548) 

-0.075*** 

(-4.110) 

D08  
-0.124** 

(-2.253) 
  

-0.193*** 

(-3.738) 
 

Si1 
-0.182** 

(-2.185) 

1.189** 

(2.210) 
  

-0.306** 

(-1.922) 
 

Si2 
-0.234* 

(-1.960) 

1.330*** 

(2.774) 

0.263*** 

(2.670) 
   

Si3 
0.628*** 

(5.118) 
 

0.636*** 

(5.916) 

0.491*** 

(4.564) 

0.893*** 

(6.882) 

0.963*** 

(6.516) 
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Si4 
0.793*** 

(6.350) 
  

0.748*** 

(7.094) 

0.723*** 

(5.661) 
 

Si5 
0.795*** 

(7.858) 
 

0.424*** 

(3.372) 
 

0.318* 

(1.736) 

0.894*** 

(3.759) 

Si6 
0.448*** 

(4.711) 
 

0.175* 

(1.957) 

-0.519*** 

(-4.785) 

0.315** 

(2.411) 

0.193* 

(1.740) 

Si7 
0.353*** 

(5.361) 
 

0.179* 

(1.962) 

-0.408*** 

(-2.974) 

0.604*** 

(5.072) 

0.389** 

(2.438) 

Si8 
0.342*** 

(4.064) 

0.311*** 

(3.430) 

0.415*** 

(4.980) 
 

0.206* 

(1.844) 

0.547** 

(2.613) 

Si9 
0.522*** 

(6.126) 
  

0.257** 

(2.241) 

0.452*** 

(8.029) 

0.774*** 

(6.557) 

Si10 
0.834*** 

(10.424) 

0.170* 

(1.839) 

0.158** 

(2.023) 

0.459*** 

(3.311) 

0.555*** 

(4.436) 

0.357* 

(1.727) 

Si11 
0.569*** 

(9.170) 

0.271*** 

(4.082) 

0.314*** 

(2.672) 

0.192* 

(1.872) 

0.337*** 

(2.766) 

0.499** 

(2.158) 

 0.911 0.680 0.676 0.776 0.924 0.942 

Adjusted 

 
0.881 0607 0.591 0.728 0.904 0.919 

AIC -1.375 -1.062 -0.832 -0.469 -1.593 -1.614 

SIC -0.636 -0.498 -0.202 0.073 -0.942 -0.783 

F-statistic 31.118 9.309 7.928 16.121 44.390 41.871 

D-W 2.008 1.974 2.009 1.727 1.974 1.945 

 2.427 0.000 0.423 2.464 0.791 7.710 

ARCH 3.341 0.319 1.308 0.240 0.596 5.799 

JB 13.948*** 0.335 40.610*** 0.952 68.880*** 8.771** 

 
  

2R

2R

scLM
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Table 2. Estimates of the demand models of Shanghai’s inbound tourism market 

 Canada 
South 

Korea 
Japan Thailand USA UK 

C 
-2.231* 

(-1.699) 

0.901 

(0.785) 

1.158 

(0.677) 

0.366 

(0.904) 

2.455** 

(2.153) 

0.444 

(0.164) 

LnTAit(-1) 

 

LnPit(-1) 

 

LnYit(-1) 

 

LnPst(-1) 

-0.248*** 

(-2.960) 

-0.880***   

(-7.647) 

-0.209 

(-1.445) 

0.973*** 

(25.944) 

-0.318*** 

(-3.409) 

-1.296*** 

(-5.583) 

0.486 

(1.185) 

-0.260 

(-1.526) 

-0.050 

(-0.482) 

0.656 

(1.556) 

-0.280*** 

(-2.667) 

-0.864*** 

(-3.610) 

0.392* 

(1.972) 

0.690*** 

(5.074) 

0.097** 

(2.150) 

-0.052 

(-0.115) 

0.036 

(0.488) 

1.027*** 

(3.608) 

1.049* 

(1.864) 

-0.008 

(-0.017) 

-0.514* 

(-1.686) 

1.049** 

(2.374) 

-0.172 

(-0.807) 

-0.219 

(-0.417) 

D(LnTA(-1)) 

=-8643 

D(LnTA(-2)) 

 

D(LnTA(-3)) 

 

 D(LnTA(-

4)) 

 

-0.503*** 

(-4.786) 

0.319*** 

(2.972) 

0.206 

(1.622) 

-0.552*** 

(-5.604) 

-0.332*** 

(-3.858) 

0.473** 

(2.340) 

 
0.378*** 

(4.703) 

-0.237** 

(-2.129) 
   

  
0.177* 

(-1.738) 
   

  
-0.301*** 

(-3.026) 
   

D(LnPit) 

 

D(LnPit(-1)) 

 

D(LnPit(-2)) 

 

D(LnPit(-3)) 

 
-0.858* 

(-1.962) 
  

-1.748** 

(-2.124) 
 

 
1.352*** 

(2.873) 

1.068** 

(1.997) 
  

1.556*** 

(3.180) 

 
1.243** 

(2.596) 
    

     0.944** 
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 (2.017) 

 

D(LnYit) 

 

D(LnYit(-1)) 

 

D(LnYit(-2)) 

 

D(LnYit(-3)) 

    
0.233** 

(2.427) 
 

  
-0.083** 

(-2.000) 
  

-0.942*** 

(-3.233) 

 
-0.943*** 

(-6.476) 

-0.096** 

(-2.300) 
  

-0.638** 

(-2.532) 

  
-0.062* 

(-1.862) 
   

 

D(LnPst(-2)) 

 

D(LnPst(-3)) 

 

D(LnPst(-4)) 

   
-3.646** 

(-1.986) 
  

     
-1.597** 

(-2.179) 

  
1.662** 

(2.066) 
   

DAQI  
-0.076*** 

(-2.640) 

-0.045** 

(-1.995) 

-0.107** 

(-2.416) 
  

Si1     
0.163** 

(2.144) 
 

Si2  
0.879** 

(2.326) 
 

0.194* 

(1.766) 

0.319** 

(2.425) 
 

Si3 
0.827*** 

(6.736) 

-0.636* 

(-1.668) 

0.481*** 

(3.740) 

0.647*** 

(6.116) 

0.741*** 

(7.868) 

0.249* 

(1.907) 

Si4 
0.893*** 

(6.478) 

0.500*** 

(7.337) 
 

0.792*** 

(6.767) 

0.537*** 

(6.379) 
 

Si5 
0.542*** 

(5.197) 

0.120*** 

(6.651) 
  

0.559*** 

(5.004) 

0.250* 

(1.930) 

Si6 0.332*** 0.796*** 0.195**  0.492*** 0.234*** 
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(3.743) (5.963) (2.038) (6.356) (3.430) 

Si7 
0.417*** 

(4.765) 

0.584*** 

(5.645) 

0.271** 

(2.414) 
 

0.456*** 

(5.044) 
 

Si8 
0.379*** 

(3.458) 

0.492*** 

(5.637) 

0.130* 

(1.678) 

0.251* 

(1.784） 

0.359*** 

(4.477) 

0.322*** 

(2.844) 

Si9 
0.712*** 

(6.801) 

0.245*** 

(3.999) 

0.347*** 

(2.781) 

0.531*** 

(4.504) 

0.3884*** 

(9.550) 

0.443*** 

(5.565) 

Si10 
0.958*** 

(9.641) 

0.240*** 

(3.425) 
 

0.554*** 

(4.432) 

0.721*** 

(7.654) 

0.457*** 

(5.565) 

Si11 
0.730*** 

(8.656) 

0.218*** 

(3.286) 

0.466*** 

(3.116) 

0.197* 

(1.910) 

0.532*** 

(5.770) 

0.450*** 

(4.127) 

 0.776 0.649 0.734 0.816 0.897 0.915 

Adjusted 

 
0.727 0.558 0.631 0.765 0.875 0.889 

AIC -0.338 -1.352 -1.428 -0.519 -1.918 -1.791 

SIC 0.208 -0.725 -0.597 0.135 -1.377 -1.070 

F-statistic 15.813 7.091 7.125 15.940 40.420 34.137 

D-W 2.099 1.858 2.026 2.007 1.987 1.966 

 1.858 1.196 3.260 0.463 0.003 4.313 

ARCH 0.696 1.792 4.437 2.932 0.333 1.901 

JB 703.958*** 1.367 1.708 6.332** 28.562*** 0.795 

 

3.1. The inbound tourism demand impact 
The direct effect of air pollution is to lower the number of inbound tourists. When 

potential tourist is thought to be hazardous to their health, air pollution can be expected 
to play a significant part in decreasing tourist numbers. Hence, the coefficient of dummy 
DAQI in the model proposed in this research, which has the explanation of a percentage 
change in the number of inbound tourist arrivals, is anticipated to be significant and neg-
ative. According to compare the fitted numbers of inbound tourist arrivals when the 
dummy DAQI takes different values, the results of percentage change in tourist numbers 
affected by air pollution which are shown in Table 3, are derived. Although their magni-
tude approximates the coefficients on the dummy DAQI, it is also smaller and more pre-
cise (Song et.al, 2012) [10]. This study assume that long-run relationship between tourism 

2R

2R

scLM
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demand and macroeconomic determinants would continue and air pollution would no 
longer be added. Under this assumption, the percentage change in tourist number affected 
by air pollution is estimated.  

Table 3.  Percentage change in international tourist arrivals affected by air pollution 

     

 
Beijing Shanghai 

Canada -11.0% — 

Korea — -7.3% 

Japan -8.8% -4.4% 

Thailand -5.4% -10.1% 

America -5.8% — 

UK -7.2% — 

Notes： Calculation is done by comparing the fitted numbers of tourist arrivals (Table 5-6) when the dummy equals 1 and 0. 
 
The results of Table 3 imply that air pollution is present during periods, given that 

the coefficients are statistically significant. The results illustrate that Beijing air pollution 
during the study period caused a decrease of inbound tourist number between 5.4% and 
11% across six major origins. For Beijing, the biggest percentage change in inbound tourist 
number is Canada, while Thailand is the minimum percentage change of source country. 
Korean tourist seems to be insensitive to Beijing's air pollution. The air pollution resulted 
in a loss of Shanghai's tourist arrivals rang 4.4% to 10.1% across major source countries. 
Thailand is the source market most influenced. Moreover, the percentage changes in in-
ternational tourist arrivals from Asian countries are much larger. This result also suggest 
that Thai tourists are most sensitive to air pollution in Shanghai, while some market seg-
ments (Canada, UK and USA) seemed less sensitive to air pollution of Shanghai. Beijing’s 
inbound tourism demand has a greater impact on air pollution than Shanghai. Since Bei-
jing's air pollution is more serious, the result is consistent with what was expected. 

3.2. The economic impact 
The loss of international tourism receipts is the main concern related to the loss of 

inbound tourist number. Although the contribution of tourism revenue to China‘s GDP is 
negligible, only about 1.2% in the past 12 years. But the effect of economic has been even 
larger, because the inbound tourism industry involved all sectors of the economy. Some 
researchers have pointed that any loss of inbound tourism receipts potentially implies a 
threefold or fourth fold loss in the whole economy of China (Hai, et.al 2004; Song, et.al, 
2012) [10-11]. 

When we assess the tourism's economic impact, direct effect and secondary effect 
should be discriminated. This study uses the multiplier effect to indicate the correlation 
between direct effect and total impact. Thus, in order to size up compute the final eco-
nomic impact of air pollution, we should determine not only the loss of tourist numbers, 
but also the potential loss of the whole GDP. Follow Song et.al (2012) [10], the approach is 
as follow: 

 
Economic impact of Tourism = Tourist Numbers × Average Spending per visitor × 

Multiplier 
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Based on the ultimate model specifications achieved in Table 1 and Table 2, this study 
computes the amount of loss in the number of tourists by computing the difference of 
fitted of tourist numbers when air pollution dummy DAQI take different numerical val-
ues; then, we add up all losses from the six origins. This research applies average interna-
tional tourism receipts to capture tourist spending. Because the inbound tourism receipts 
published by tourism administrations do not distinguish across different source markets, 
so this research use the average international receipts for all source countries. The estimate 
of lower and upper bound of the multipliers are set at 2 and 4, respectively, which follow 
WTTC and Song, et.al (2012) [10]. The estimate of multiplies Economic losses of Beijing 
and Shanghai’s inbound tourism (from six major origins) affected by air pollution are 
shown in Table 4. 

Table 4. Economic losses of Beijing and Shanghai’s inbound tourism (from six major origins) affected by air pollution 

 Beijing Shanghai 

Tourist arrivals(1) 

(thousand persons） 
-1569.7 -1167.825 

Tourism receipts per capital(2) 

(thousand yuan) 
6.539 5.226 

Tourism receipts(3)=(1)*(2)（million 

yuan） 
-10264.268 -6103.053 

Multiplier(4)   

Lower 2.0 2.0 

Upper 4.0 4.0 

Economy GDP (5)=(3)*(4)   

Lower(million yuan) 20528.536 12206.106 

Upper(million yuan) 41057.072 24412.212 

Notes: (a) Loss of tourist arrivals, i.e. (1), is calculated by adding up the differences in tourist arrivals across 6 origins when the 
regulation dummy (DAQI) equals to 1 and 0; (b) Source of tourism receipts per capita, i.e. (1), is the Yearbook of Beijing/Shanghai 
Tourism Statistics. 

 
The table 4 implies that air pollution of Beijing lowers tourist number of up to 156,970 

persons from six major source markets, causing in losses of CNY 10264.27 million in tour-
ism receipts. For Shanghai, the losses of tourist numbers from the same source markets 
are evaluated to be 1167,825 persons, signifying a loss of CNY 6103.053 million in foreign 
receipts. The economic impact (Economy GDP) of air pollution rang from CNY 2666.044 
to 5332.088 million in Beijing. For Shanghai, the loss from the whole GDP is between CNY 
2635.028 and 5270.056 million.  

Thus, generally, the two cities of air pollution have already given rise to massive 
losses to their tourism industry across six major origins, let alone all other foreign source 
markets to investigate. In additional, if nationwide across all source countries are investi-
gated the amount of loss should be much larger. 
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4. Concluding remarks and suggestion 
The objective of this present paper is to investigate how air pollution potential affects 

China's inbound tourism demand, in the case of Beijing and Shanghai. The key finding is 
that air pollution adversely affects China's inbound tourism, resulting in evident loss of 
tourist number and tourism receipts. Specific for, during the study period, air pollution 
in Beijing causes a decline in tourist number between 5.4% and 11% across six major 
source markets, suggesting roughly a loss in tourist number of 1569,700 persons, equal to 
CNY 10264.268 million in tourism receipts. In the case of Shanghai, ratio of tourist number 
drops ranging from 4.4% to 10.1%. The loss of tourist number is computed to be 1167,825 
persons, implying a loss of CNY 6103.053 million in tourism receipts. Besides, the eco-
nomic impact (Economy GDP) of air pollution has been also examined, economic losses 
range from CNY 20528.536 to 41057.072 and 12206.106 to 24412.212 million for Beijing and 
Shanghai respectively. Noteworthy that this study just investigates the loss of Beijing and 
Shanghai across six major source countries, the loss should be much greater taking na-
tionwide and all source countries into account. As a result, the effect of air pollution on 
China’s inbound tourism market and economy, as could be for any other country, is too 
great to be overlooked. 

Based on the above conclusions, this paper suggests that the government should pay 
close attention to the harm of air pollution to inbound tourism and make air pollution 
control a priority of sustainable tourism development in future. From the perspective of 
tourism, the diversified tourism market in China, such as the establishment of indoor tour-
ism projects, can be developed, at the same time, the quality of tourism services can be 
improved to enhance the inbound tourists’ satisfaction, which can minimize the effect of 
air pollution on tourism. Besides, the government should establish an air pollution early 
warning mechanism, hence realizing real-time adjustment of inbound tourism policy ac-
cording to the status of air pollution, and the loss of tourist arrivals and reception can be 
avoided evidently consequently. In terms of air pollution control, logical and technical 
measures should be taken simultaneously to reduce or even remove air pollution, which 
means the government should optimize the industrial structure, reduce dependence on 
the manufacturing sector, enhance the development of non-smoking industries, and take 
political and financial measures to support the efforts of polluting enterprises in innova-
tive environmental technology. Besides, public awareness of environmental protection 
should be strengthened in order to promote low-carbon travel (automobile exhaust is one 
of the causes of air pollution).  

Future studies also call on further concentrate upon the effect of air pollution on the 
attitude of the consumer and country-brand equity. Second, it will be interesting to use 
the impulse response function in VAR model by daily data of air pollution and tourist 
arrival to analyze the effect of air pollution on inbound tourist number or reception in 
different periods. Moreover, analysis of the effect of air pollution on tourists who belong 
to different market segments (market segments division by age, purpose of visit and so 
on) can also be taken into account. 
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