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Spatial spillovers of tourism agglomeration on the carbon emission efficiency of

tourism industry

WANG Kai, LIU Yifei, GAN Chang”
Tourism College of Hunan Normal University, Changsha 410081, China

Abstract; It is of important practical value to improve the carbon emission efficiency of tourism industry for realizing high-
quality development of the tourism industry in the background of carbon neutrality and carbon peaks. Based on the panel
data of provinces, autonomous regions, and municipalities in China from 2001 to 2018, the location quotient and a super
undesirable slack-based model are applied to measure the tourism agglomeration and tourism carbon emission efficiency, and
then to analyze the spatial variation and spatial correlation of the two. Finally, the spatial panel Durbin model is established
to study the spatial spillovers of tourism agglomeration on tourism carbon emission efficiency. The results show that: (1) the
level of tourism agglomeration in the central and western regions has been improved significantly, while there is no obvious
change in the eastern areas; The level of tourism carbon emission efficiency has not changed significantly in other regions
except Hebei Province, Shanxi Province, and the Inner Mongolia Autonomous Region. From the trend of the variation, the
spatial variation of the two high-level areas mostly spread to the surrounding regions with the existing agglomeration areas as
the center. (2) Tourism agglomeration has a significantly positive influence on improving the tourism carbon emission

efficiency, and there is also a positively spatial spillover effect. Besides that, the tourism carbon emission efficiency has a
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negatively spatial spillover effect, which indicates the increase of its own province will have a negative impact on the
surrounding provinces. It is possible that the competition of low-carbon technology, talents, information and other resource
elements between the surrounding provinces result in the negatively spatial spillover effect. (3) All of the economic
development , industrial structure, urbanization, openness, technological progress and environmental regulation can promote
the tourism carbon emission efficiency to various degrees, but the effect of urbanization is not significant, and the property
right structure of tourism industry has a significantly negative influence on the carbon tourism emission efficiency.
Furthermore, the economic development and urbanization has a positively spatial spillover effect, while the industrial
structure shows a strongly negative spatial spillover effect. The positive spillover effect of technological progress and
openness are not significant. In the future, the positive spillover effect of tourism agglomeration on the tourism carbon
emission efficiency should be strengthened. At the same time, we should further improve the positively spatial spillover
effect of the economic development and urbanization, and promote the positively spatial spillover effect of openness and
technological progress. In addition, accelerating the transform that the property right structure of the tourism industry has a

negative impact on the tourism carbon emission efficiency.

Key Words:; tourism agglomeration; carbon emissions efficiency; spatial spillover; spatial Durbin model
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Fig.1 Spatial variation of tourism agglomeration and carbon emissions efficiency of tourism industry
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Table 1 Moran’s I of tourism agglomeration and carbon emissions efficiency of tourism industry from 2001 to 2018

RO B2 SR Moran's [ RN B2 48 H Moran's [

Year TA TCEE Year TA TCEE
2001 0.355*** 0.310*** 2010 0.210*** 0.419***
2002 0.352%** 0.317*** 2011 0.192*** 0.436 """
2003 0.381** 0.322%** 2012 0.181" 0.421***
2004 0.350 *** 0.352*** 2013 0.133" 0.421***
2005 0.314*** 0.379*** 2014 0.130" 0.344 "%
2006 0.284*** 0.388*** 2015 0.119 0.349 ***
2007 0.252%** 0.390 *** 2016 0.132* 0.353***
2008 0.203 *** 0.385*** 2017 0.204 *** 0.343 "%
2009 0.178" 0.379*** 2018 0.231*** 0.344 %%

TA . iR IHEF= 5 28 Tourism agglomeration ; TCEE RV AR HECRLZE Tourism carbon emissions efficiency; # | % | woskok S RRRTE 10% 5% F1
1% AR LR

F 2 AR E R AR R HE A E W 2 /FEB Moran B = BB

Table 2 Bivariate Local Moran scatter clustering of tourism agglomeration and carbon emissions efficiency of tourism industry
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car High efficiency Low efficiency High efficiency Low efficiency
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Table 3

WA IR

Model test results

(LT RN
Test method

FHE(E

Eigenvalues

K5k

Test method

FHEH

Eigenvalues

LM-Lag test

Robust LM-Lag test
LM-Error test

Robust LM-Error test
LR-Lag test

469.01 7"

8.55 """
615.36"""
469.01 7"
99.37 ***

Wald-Lag test

LR-Error test

Hausman test

Wald-Error test

29.62 "
98.95 "
28.94 "
136.86 """

LM . $i#% B H e # Lagrange multiplier; LR : {18 LG5 Likelihood ratio s |

ok ok

F4 BEOAZER

Table 4 Model regression results

Lk SMIRIRTE 10% 5% F 1% 0K T 2%

AR Variable

OLS

SLM

SEM

SDM

TA

ED

IS

Urb
Open

ER

TL

TPRS
WxTA
WxED
WxIS
WxUrb
WxOpen
WXER
WxTL
WxTPRS
# %1 Constant
p

Sigma

R?

LogL

0.1311***(6.03)
0.0752*** (5.94)
0.0001(0.11)
-0.0003( ~0.15)
0.0053*** (13.86)
0.0658 *** (4.09)
~0.0002 *** (~7.05)
0.0019*** (3.66)

0.6689

0.0619 *** (3.17)
0.0612*** (6.17)
0.0042 *** (3.22)
0.0033 *** (2.24)
0.0023*** (5.54)
0.0277 *** (2.89)
~0.0002 *** (~6.76)
-0.0006( ~1.37)

-0.0556(-1.07)
0.0078 *** (16.39)
0.5738

543.185

0.0641 *** (3.21)
0.0632*** (6.14)
0.004 *** (2.98)
0.0035 *** (2.31)
0.0023 *** (5.60)
0.0275 *** (2.86)
~0.0002*** (~6.70)
~0.0006( ~1.34)

0.0078 *** (16.42)
0.5742
543.3947

0.1042*** (5.17)
0.0477 *** (4.52)
0.0068 *** (5.06)
0.0025* (1.79)
0.0021 *** (5.25)
0.0289 *** (3.24)
~0.0002*** (~6.83)
-0.0009 *** (-2.09)
0.0932*** (2.07)
0.1492*** (7.50)
~0.0091 *** (~4.20)
0.0062*** (2.18)
0.0010 (1.30)
-0.0139( -0.75)
-0.0001 (-0.69)
-0.0001 (-0.13)
~0.1981 *** (-3.55)
0.0065*** (16.19)
0.5659

722.8657
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Table 5 Direct and indirect effect for SDM

- H AU Direct effect [&) 245 Indirect effect SN Total effect
Variable B3 ZAH AL VA EN 4 Z{a
Coefficient Z value Coefficient Z value Coefficient Z value

TA 0.1018 *** 5.00 0.0674 * 1.80 0.1692 *** 3.78
ED 0.0416 *** 4.04 0.1248 *** 7.91 0.1664 *** 10.28
IS 0.0074 *** 5.58 -0.0093 *** -4.91 -0.0019 -1.11
Utb 0.0023 1.64 0.0052 *** 2.00 0.0075 *** 2.62
Open 0.0021 *** 5.21 0.0005 0.74 0.0026 *** 3.74
ER 0.0302*** 3.41 -0.0161 -0.96 0.0141 0.77
TL -0.0002 "** -6.45 -0.0001 -0.29 -0.0003 *** -2.93
TPRS ~0.0009 *** -2.20 0.0001 0.07 -0.0008 -0.96
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