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Abstract: Combining a strong tourism economic performance and less environmental effect is one of the important objectives
of current Chinese tourism development. As a total factor productivity index of green tourism, carbon dioxide emissions
efficiency of tourism has become an important tool which measures the relationship between carbon dioxide emission of
tourism industry and tourism economic growth. Based on the panel data about provincial input-output of tourism industry,
the carbon dioxide emissions efficiency of tourism of 30 provinces in mainland China is measured by the Slack-Based
Measure (SBM) considering the unexpected output. In addition, the exploratory spatial data analysis model ( ESDA) is
applied to analyze the spatial distribution characteristics of carbon dioxide emissions efficiency of tourism. At last, the paper
analyzes the influencing factors, and their spatial-temporal heterogeneity through the geographical weighted regression model
(GWR). The key results are as follows: (1) Carbon dioxide emissions efficiency of tourism in China is low, but recorded
obvious progress over the observed period. A low average carbon dioxide emissions efficiency of tourism of 0.38 was
calculated in 2001, increasing to almost 0.47 in 2011. The carbon dioxide emissions efficiency of tourism of only a few
provinces achieves the best production frontier, while most of provinces need to optimize the input-output of tourism. (2)
Spatial distribution characteristics are also significant. The carbon dioxide emissions efficiency of tourism has significant

characteristics in spatial correlation which are still strengthening constantly. Local spatial pattern, which initially formed the
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spatial structure with Shanghai as the center of the high value agglomeration regions and provinces in Northwest China as the
center of low concentrated area, is relatively stable, and has not changed substantively over the observed period. (3) Carbon
dioxide emissions efficiency of tourism is affected by a combination of factors. Tourism economic scale, technology effect,
the level of urbanization, property right structure of tourism and industrial structure on carbon dioxide emissions efficiency of
tourism have a spatial-temporal heterogeneity, which causes the migration and accumulation of dioxide emissions efficiency
of tourism.(4) The spatial-temporal heterogeneity are recognized by geographical weighted regression model. The tourism
economy scale has an obvious promoting effect on carbon dioxide emissions efficiency of tourism, especially in the Central
and Western area. The promoting effect of urbanization gradually is weakening, and with the rapid development of
urbanization, the inhibition effect exists in most provinces. The technology effect has also an obvious promoting effect, and
the high value region concentrates from the Central and Eastern area to the North and Northeast of China. The property right
structure of tourism exhibits a clear south-north division, while it has an obvious promoting effect in Southern and an
obvious inhibition effect in Northern China. The industrial structure effect has an obvious promoting effect in the Southwest
and an obvious inhibition effect in the North and Northeast of China. These results provide a theoretical basis for

implementation of differentiation strategy in order to promote carbon dioxide emissions efficiency of tourism in China.
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Table 1 Carbon emissions efficiency of tourism at the provincial level in China (2001,2006.2011)

X A Year T4 1E X 04> Year F-H{H
Region 2001 2006 2011 Average Region 2001 2006 2011 Average
=AY 1.000 1.000 0.518 0.839 T 0.654 1.000 0.786 0.813
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CIE4 0.330 0.206 0.252 0.263 Wi rE 0.332 0.185 0.353 0.290
1Ly 0.209 0.436 0.369 0.338 R 0.458 0.383 0.362 0.401
e 0.155 0.307 0.229 0.230 SV 0.236 0.257 0.433 0.309
i 0.233 0.354 0.680 0.422 3] 0.243 0.222 0.193 0.219
wH 0.161 0.357 0.432 0.317 EiVN 0.622 0.419 0.500 0.514
BT 0.298 0.291 0.380 0.323 pu)i| 0.265 0.412 0.492 0.390
G 1.000 0.520 0.416 0.645 FIN 0.202 0.415 0.423 0.347
95 0.617 1.000 1.000 0.872 Pay=) 0.412 0.331 0.329 0.357
Wi 0.456 0.604 0.641 0.567 (5] 0.328 0.317 0.342 0.329
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Table 2 Estimation of Global Moran’s I and Getis-ord General G for carbon emissions efficiency of tourism

85 Index AR5 2 5B HE Estimation of Global Moran's 1 27 G 185U Estimation of Getis-ord General G
M(1) E(I) Z(1) P(1) G(d) E(d) Z(d) P(d)

2001 0.434 -0.034 3.949 0.000 0.040 0.034 2.695 0.007

2006 0.452 -0.034 4.383 0.000 0.039 0.034 2.388 0.005

2011 0.530 -0.034 4.967 0.000 0.038 0.034 2.600 0.009
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Fig. 1 Evolvement of local spatial pattern for carbon emissions efficiency of tourism
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Table 3 GWR test results of factors for carbon emissions efficiency of tourism

$845 indicators 2001 2006 2011
JRFRILA B R 2L Local R? 0.704—0.821 0.624—0.748 0.698—0.791
PADLE R R? 0.805 0.712 0.857

PR BLA D R 2L Adjust R? 0.691 0.648 0.704

5% 2% 77 F residual sum of squares 0.562 0.343 0.262
R B UHEN AIC 9.111 17.486 19.755
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Fig. 2 Local GWR estimates of factors for carbon emissions efficiency of tourism
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