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Abstract: Tourism efficiency (TE) has teceived increasing attention in research and policy development. Considering that
CO,-emission is one of the important factors influencing TE at both, international and regional levels, the need to
understand its impact on TE i not only a managerial challenge, but also an issue of vital importance. This paper proposes a
conceptual framework of tourism efficiency-loss (TEL), and calculates the TE and TEL of 30 Chinese provinces during
2001—2014 by utilizing,the transcendental logarithmic production function, followed by the analysis of TEL variables using
the panel regression model. Our results show that; (1) TEL can serve as an indicator of the impact of carbon emissions on
TE. (2) For.the entire study period, the CO,-emission has resulted in a high TEL value for all provinces, especially in
central China. At the provincial level, most of the eastern provinces (e.g., Tianjing, Shandong, Zhejiang, Jiangsu, etc.)
small parts of the central provinces (e.g., Henan) , and parts of the western provinces (e.g., Qinghai and Inner Mongolia )
showed a lower TEL value, while most of the central and western provinces, such as Shanxi, Hunan, Hubei, Gansu, etc.,
showed a relatively high TEL value. (3) An average increase was observed in the growth rates of both TE and TEL;
however, the annual growth rate of TEL was relatively higher than that of TE. The general TEL levels have been
experiencing a rising trend over the past 15 years in China, and the eastern region became the fastest region, followed by

the western and northeast region. On the contrary, the central provinces experienced a decrease in the rate of TEL. (4)
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According to their TE and TEL values, the Chinese provinces can be categorized into four types; high-TE and low-TEL,
high-TE and high-TEL, low-TE and high-TEL, and low-TE and low-TEL. The “high-TE and low-TEL” regions included
Tianjing, Shanghai, Jiangsu, Zhejiang,Shandong, Guangdong, Henan, and Jilin, mostly in eastern China; the “high-TE
and high-TEL” regions included Beijing, Hebei, Fujian, Shanxi, Anhui, Hubei, Hunan, Liaoning, and Chongqing,
mostly in central China; the “low-TE and high-TEL” regions included Heilongjiang, Inner Mongolia, Sichuan, Yunnan,
Shanxi, and Qinghai, mostly in northeast and northwest China; and the “low-TE and low-TEL” regions included Hainan,
Jiangxi, Guangzhou, Gansu, Ningxia, and Xinjiang, mostly in central-western China. (5) The impacts of the
infrastructure, reception capacity, attraction, industrial scale, industrial structure, and energy technology varied aceording
to the type of region, making the selection of optimization measures different in each region. The “high-TE and low-TEL”
regions should further improve the energy technology and optimize the structure of tourism industry. The:*“high-TE and high-
TEL” regions should use energy-saving technology, reduce emissions from tourism transport, and speed up the
transformation of the mode of traditional tourism development pattern to a more connotative and intensive growth pattern. The
“low-TE and high-TEL” regions should focus on raising tourism scenic marginal benefit, optimizing the tourism industrial
structure and improving the level of energy conservation and intensive utilization of resources ‘and tourism management. The
“low-TE and low-TEL” regions should adjust the structure of the tourism industry, pay attention to the protection of tourism

resources and environment, and reduce the negative impact of transportationton the environment.

Key Words: tourism efficiency-losses; tourism carbon emissions; (drive force; Chinese provinces
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Table 1 Stochastic Frontier Model Parameter Estimates

R *5"%&” l ?%ﬂt i 2 ?%%5( b R A l ‘?iﬂz A 2 ‘?ﬁz
Explanatory variables Coefficient Coefficient Ex[‘Jlanalory Coefficient Coefficient
of model 1 of model 2 variables of model 1 of model 2
WAL Constant term -6.1000 *** -6.6952""* || ¢ X InL -0.0063 ** 0.0297*
InK 0.3291 *** 1.4894*** || 0.5(InC)? 0.0022 *** —
InL 0.9268 ** 1.9047*** || ¢ x InC 0.0065 *** —
InC -0.1172*** — 0.5¢2 0.0240 *** 0.0306 ***
i -0.1077 -0.3314 21 0.3250 *** 0.4306"*
0.5(Ink)? 0.2034 *** -0.1022*** || 2 -0.0142*** -0.0202 ***
InK x InL 0.0247 *** 0.1717*** || 23 -0.1485 *** -0:2191**
InK x InC -0.2014 *** — A -0.3253 ~0.4993 *
¢ x InK 0.0190 *** -0.0225*** || 25 0.0472** -0.0510***
0.5(InL)? -0.0798 * -0.3963 """ || 6 -0.0298 *** -0.0245 "
InL x InC 0.0741 "+ — 77 ~0.2457 *** -0.1423**
o? 0.2147 ** 0.2574 " iﬂfﬁ ﬁﬁﬁi te_sided e 142.37 102.45
Y 0.8714 *** 0.8230** FEAEL Sample size 390 390
XHEUE Log values 211.0383 254.9259 A4 Number of years 13 13
ISR LA SR Likelihood ratio test 62.3 54.1 %L Number of sections 30 30
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Fig.1 Chinese provincial tourism efficient and efficient-loss( 2001—2014)
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Table 2 Consequences of stationarity and co-integration test

A AR I —M—RER T B B AR G FE L ST — T 2 Ao 45t
Unit Root Test LLC Fisher-ADF Fisher-PP Conclusion
LnZ1 -1.82 122.94 129.08 B[RS
ALnZ1 -16.94*** 211.55*** 270.20 *** R
LnZ2 -20.14"" 193.51 *** 92.05™" P
InZ3 -6.065 *** 94.83**F 101.22*** A
LnZ4 -10.64 """ 178.53%** 187.21*** R
LnZ5 -21.38**" 280.68 *** 345.51 % 1
LnZ6 -26.25*** 361.23%%* 529.59 *** R
LnZ7 7.68 3:94 10.29 [N
ALnZ7 -7.72"%* 81.43 *** 211.60*** R
PHERL TS Co-integration Test Panel-ADF Panel-PP Group-ADF Group-PP
A4 System 1.58 % 3.41% 2.14 %% 1.25%**
4548 Conclusion FATEPE S 5

wxn | xk | ox APIFORAGIHTE 0.1,0005.,0.01 AL{E KT T RBEAR K 0; AKRMIG 1, LLC 4 Levin, Lin and Chu; ADF 24 Augmented
Dickey-Fuller; PP 4 Phillips-Perron
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Table 3 Effect factors of tourism efficient-loss
FAI (RS T oL N T P Bt sk ity
Types of region( Sample size ) Province  Infrastructure lz;i”c 'i‘l‘:l Attraction Scales Technology Structure
PR AR X (8) K 0.800 *** -1.193*** -0.399 *** 1.772%** -1.196*** 0.035***
High-TE & low-TEL(8) 1 1.308 *** -0.274 *** -0.045"" 0.687"" -1.818*** 0.233""
;S 0.690 *** -0.408 " -1.019*** 0.027 *** -1.492*** -0.595%**
Wil 0.680 *** -0.740*"*  -0.681" 1.041 " ~1.544 %" -0.123
IR 1.2107** -0.424%**  -0.225***  -1.510"" -0.384 *** ~0.624 "
IR 1.940*** -0.990" -0.570" -5.431" -2.591 """ ~1.889 "
] 0.930"" -0.137"" -0.038***  -0.501"" -0.920*** 1.645""
bk 0.280*** -0.230*** -0.307***  -1.951"" 1,529 *** -5.809 ***
FEIES 0.980 -0.549 -0.411 -0.733 —1:434 -0.891
FEREIX(9) b 0.160 *** -0.167 *** -0.031*** 0.285*"* -0.103"" 0.055 ***
High-TE & high-TEL(9) it 1.547*** -0.076 " 0.410"" —0.322%* =0.153"" -0.035***
o 1.640 *** -0.485*** -0.550"" -2.260"" -0.318"" -0.407""
ST 2.150*** -0.105*" -0116™ 0.892 *** -0.084* 0.210***
Ly 0.165*** 0.228"" -0:219"" -0.078 *** -0.013 *** -0.176 "
L 0.033*** 0.017"" 0.126™ 0.167"" -0.077*** -0.250 ***
7l 1.846 *** -0.090*** -0:202"" -0.344"" -0.014"" -0.791"
il 1.064 *** -0.210* 0.172"" 0.462"" -0.102*** -0.693 ***
Gi/N 1.420 " -0.036%* -0.310"" 3.957*** -1.395"" 1.301 ***
ek 1.114 -0.103 -0.080 0.307 -0.251 -0.087
TRBBURAR X (7) BRI 1.080%** -0.365 *** 0.300* -0.028 *** -0.128*** -0.243***
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R 1.286*** -0.033* 0.180"**  -0.194*** -0.064 “** 0.421"
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B 1.990 *** -0.944* -0.229*** 0.217 *** -0.027 *** -0.044*
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