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Tab.1 Evaluation index system of tourism ecological efficiency
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Fig. 2 Ecological efficiency and decomposition efficiency of tourism in China from 2007 to 2017
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Tab.2 Club convergence test results of China's tourism ecological efficiency under different time periods
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Fig. 4 Spatial transfer of tourism ecological efficiency
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Tab.4 Test results of influencing factors of China tourism ecological efficiency club convergence

Ffy PG WK PRI XAMNTERRRE SRS BURFRE] ik kK ik AUk
2007  0.1918* 0.289 6*** 0.191 9* 0.1546 0.0691 0.096 7** 0.262 0***  0.395 6***
2008 0.1580* 0.277 9***  0.177 7** 0.169 0* 0.1297 0.179 6*** 0.187 9** 0.304 5***
2009 0.160 6*  0.196 6** 0.159 1* 0.147 8* 0.098 9* 0.117 6** 0.110 1** 0.211 6**
2010 0.1320**  0.0029 0.071 7** 0.0319 0.0017 0.1823***  0.464 2***  0.364 8***
2011 0.2906**  0.0590 0.071 8* 0.1397 0.0966 0.2005 0.164 5* 0.257 2***
2012 0.1056  0.118 2** 0.014 2 0.218 2 0.1331 0.1997* 0.108 5*** 0.169 2**
2013 0.306 1*** 0.124 4** 0.053 7 0.0800 0.1181 0.028 9 0.201 9** 0.274 7***
2014 0.176 0**  0.066 3 0.022 5 0.0494 0.090 6** 0.062 6* 0.296 2** 0.106 0**
2015 0.1414** 0.196 6** 0.048 8* 0.1312 0.0835* 0.097 9* 0.231 0*** 0.131 7**
2016  0.1132* 0.0775 0.0301 0.099 4 0.089 8** 0.0108 0.230 6* 0.025 1*
2017 0.2832*  0.136 4* 0.076 9 0.1211 0.089 6 0.029 8*** 0.204 8** 0.322 2 ***



User
高亮


e weR xR X RO RBE 1% 5% 10%_ i B R .
M ) N
5 & 5iTie

ARTCHEET XS 2007 HE—2017 S8 o B il A2 A RCR AN EE , 3o Ho T A AR AR AR A e ) 2
HEAT ARG, R A FE AR SR B0 [ 007 P I T I8 AR R 1 45 2 W) 22 S R A, RN LI 29 28
HLEE, 33 PUF B 245,

1) 2007 54—2017 4 [ i £ SRR BT A, HERE) BT, ZahiEEA
K BRI AESBER BRI, (HEDH W EIREE R RN, Hrh D8R
ANV A8 T AR B, TR 22 H0rh oE AR TR B IR

2) AT, dE R SRR R LR R A A RN, &R 2 R,
EREN KRR, UREEFRRSCRIUT s, R e A 25 R i [ A S A Pk
59, BRSO IR LR, Ja IR D IR R R o AR AR [RI S5 ZAE R
Fererh, MARERZ AIMERER AT REMESE R, 45l th R SE G R R A R e

3) AR AT, P ERb SR R IR IR A RN, K2 5 fr E 24
TR, W EER A A RSN 9 A, H AR AR X (4 T
TRl AL AR R A%, T AR 2y rh PG A AA AL A TR B E SRR A N R, MTEONER .
it 2 TR J 2R A AR T, o [ e A 2 2R AR R S ) 11 o] A R BB AN B P 058, 2 T AL
RAEFURE AL TR B R E ZAE A, KA 48 75 AR e R (R AR [R5 17, (RO
IR PY RS A T AT LASEBL I L ReRs, s T sy s s Wb “ARAR” Bk

4) FHm b E R A S SRR I R R 2R, e B MR B IME IO TR
e NI R AL AT Pk S . KT BURRBIH] . 225 A oK, TR it
A G XINIFBOKAE 2 By B PR A .

BT DA ESHESS 1, BATRILH E iR L SR E AR BRI S A SE R 75, BE IR
T [F) R4 N L S RN B O 2, (B AT — 0 T 2 BRI AL A ORI R R AT e .
BT, ASCGRMEIT @ H—, BumNA it H SR ESRER, g RiiES
MERBPRZER, SIS R, Rl R AT Rl A R A BRI PG b X,
82 7 73 W AT I8 38 K% i X 3k ) 2 ) ), S ) B PO BOAC e o 55—, 0 T2 8 TR J 2 AF T
R R A TR 6, NGRS KRR 5 Z MR R, ATUE XX HLAE,
BEAHIT), EIERME, MRRERRT A 5=, X TRACH AR R B
B, ABERTIUR, NS 2R A s 71, IR TE iRl AR AR S A IRE, GG %
T, SRR B TR AR AR S RN Y S SRR e e ) R ik, SEBL “IEEE” Ao

[, ASCHAFAEA R AL, IIFETRIEBRAE S REVRTH AR 5 1, ACS2% H il £
(B, FE BRI B R AR R A REVR AR EEAT G, TR i b PR R
BRHPCE A GOHEN, Bk, FE—E “Wi7 , RIFESERNEA —EMNSEhE.
Hx, semiRii A SRR RN BRI MR RE R L, ARG ARECKER, ©F
— L BRI AR R AR INEIE, RMR S RIETFESS ), ARt 7w .

SEH -

[11 AHMAD F, DRAZ M U, SU L J, et al. Taking the bad with the good: The nexus between tourism and environmental degradation
in the lower middle-income Southeast Asian economies[J]. Journal of Cleaner Production,2019,233(4):1240-1249.
[21 & = & 3, wsem. REREEREITR SSRGS IR R N AR ], L5 R, 2019,39(7):233-240.

CHENG H, XU Q, GUO Y Q. Spatial and temporal evolution of the coordinated development of tourism resources development



[3]

[4]
[5]

[6]

[7

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

and ecological environment in China[J]. Economic Geography,2019,39(7):233-240. (Ch).

Tk, o4, & X, S ERE R FET L] BRI AER,2019,34(2):424-436.

WANG S X, HE H, LI S, et al. Research progress of China's tourism footprint family[J]. Journal of Natural
Resources,2019,34(2):424-436. (Ch).

WBCSD. Eco-efficiency: Creating More Value With Less Impact[C]. Geneva: WBCSD, 2000.

WA, BR H. EAMRIEAE SRR D]. B R RIEYR,2015,30(7):1222-1231.

YAO Z G CHEN T. A review of foreign tourism ecology efficiency research[J]. Journal of Natural
Resources,2015,30(7):1222-1231. (Ch)

SABINE P, ANA'S, MATTHIAS S. The greenhouse gas intensity of the tourism sector: The case of Switzerland[J]. Environmental
Science & Policy, 2010,13(2): 131-140.

WeamE, B H. OREEES BB R ISGERT L] B E D S PR, 2015,25(11):113-120.

YAO Z G, CHEN T. Tourism ecology efficiency model and empirical study[J]. China Population, Resources and Environment,
2015, 25(11): 113-120. (Ch)

PENG H S, ZHANG J H, LU L, et al. Eco-efficiency and its determinants at a tourism destination: a case study of Huangshan
national park, China[J]. Tourism Management,2017,60(6):201-211.

wWRGEL BROH, TR, S KIGRIEES MR SHE TR A 9Bl HERRLE,2016,36(3):417-423,

YAO Z G, CHEN T, YIN S B, et al. Empirical analysis of regional tourism eco-efficiency: a case study of Hainan province[J].
Geographical Science,2016,36(3):417-423. (Ch).

LIU J, ZHANG J F, FU Z B. Tourism eco-efficiency of Chinese coastal cities: analysis based on the DEA-Tobit model[J]. Ocean
and Coastal Management,2017,148:164-170.

MROCHL, MREETE. DRI M AR SRR PR 2 ) 22 ST e —— LAV VE B 9 il []. HEZR & B, 2018,32(6):19-25.
LIN W K, LIN B S. Research on ecological efficiency evaluation and spatial difference of regional tourism industry: taking Jiangxi
Province as an example[J]. East China Economic Management, 2018,32(6):19-25. (Ch).

ZHANG J, NITIN J, JANELLE H, et al. Eco-efficiency of service co-production: connecting eco-certifications and resource
efficiency in U.S. hotels[J]. Cornell Hospitality Quarterly,2014,55(3):252-264.

B, M M, BLEE. BT GWR LR b X R AT Ak ok RS = A 4 S K 3l Jy LA S B (3] B R
2#,2018,38(1):107-113.

HU Y N, MEI L, WEI J G. Analysis of spatial differentiation and dynamic mechanism of regional travel agency industry efficiency
in China based on GWR model[J]. Geographical Science,2018,38(1):107-113. (Ch).

ML, TR, £ 8 R —— UL B[] ARiERRE, 2011,25(4): 58-66.

XIAO J H, YU A F, WANG M. Assessment of carbon footprint in tourism process: taking Zhoushan islands as an example[J].
Tourism Science,2011,25(4): 58-66. (Ch).

QIU X P, FANG Y P, YANG X T, et al. Tourism eco-efficiency measurement, characteristics, and its influence factors in China[J].
Sustainability,2017,9(9):1-19.

FIHOH, 720, TR ZR RS DR A SRR KR RN L], TER RS2 (H 8 FHER),2016,38(10):97-103.
WANG S X, HE H, WANG Z F. Measurement of tourism ecological efficiency and influential factors in typical scenic spots of
Qinba[J]. Journal of Southwest University (Natural Science), 2016,38(10):97-103. (Ch).

Wi . AR SR S BL]. AE2554),2019,39(2):700-708.

YAO Z G. Optimization and management of tourism eco-efficiency abroad[J]. Acta Ecological Sinica,2019,39(2):700-708. (Ch).
Ao, TEEAR. RUFES BRI T IRIEE S S KRS R[], kdEs11,2016,31(10):11-13.

ZHU M, Wang D G. The dilemma and outlet of tourists' participation in tourism eco-efficiency optimization[J]. Tourism
Tribune,2016,31(10):11-13. (Ch).

BARRO R J, SALAIMARTIN X. Convergence across U.S. States and regions[J]. Brookings Papers on Economic Activity, 1991,
22(1):107-182.



[20]

[21]
[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

BECHEN S, SIMMONS D G, FTRAMPTO C. Energy use associated with different travel choices[J]. Tourism
Management,2003,24(3):267- 277.

PATTERSON M, MEDONAD G. How clean and green is New Zealand tourism[M] Lincoln: Manaki Whenua,2004.

AW, MR, HEEE, S5 o [E R A2 0 B R R S M X 22 R B P A S 0]. IR VU VK A A 4 (AR R
i) ,2012,40(2) :76-84.

WEI Y X, SUN G N, MA L J, et al. Preliminary estimation of carbon emissions and regional differences in China's tourism
transportation[J]. Journal of Shaanxi Normal University (Natural Science Edition), 2012, 40(2): 76- 84. (Ch).

GOSSLING S, PEETER S P, CERON J P, et al. The eco-efficiency of tourism[J]. Ecological Economics,2005,54(4) :417-434.
Afe, ¥ ERIEL AR RS CO, HUMER BV A H[J]. HhPE22R 2011,66(2): 235-243.

SHI P H, WU P. Preliminary estimation of China's tourism energy consumption and CO, emissions[J]. Journal of Geographical
Sciences, 2011, 66(2):235-243. (Ch).

BT, o BRI A SRR IR HE: )1 SO AR AR 9], iiiF 2 T1,2016,31(9):101-112.

ZHA J P. China's low carbon tourism development efficiency, emission reduction potential and emission reduction path[J].
Tourism Journal,2016,31(9): 101-112. (Ch).

Xt B RN AR RS BRI 5 0 ek SR B BRI FE (). o R AR 22 4R, 2016,32(1):50-57.

LIU J, LU J. Research on spatial and temporal differentiation patterns and formation mechanism of China's tourism industry
ecological efficiency[J]. Journal of Ocean University of China, 2016,32(1):50-57. (Ch).

fefifH, W 1978~2016 4F rh AR M A 3 R A N A3 AR S S T[], M2~ 4%, 2018,73(11):2168-2183.

HOU M Y, YAO S B. Temporal and spatial evolution and trend prediction of agricultural eco-efficiency in China from 1978 to
2016[J]. Acta Geographica Sinica, 2018, 73(11): 2168-2183. (Ch).

B, A E AR R BEUR R RE H R R R TR R R g . U R iR B 2003~2015 4R [J]. H AR BEUE
#%,2018,33(7):1103-1115.

ZHOU D, ZHOU F N. Test, measurement and interpretation of China's water resources utilization efficiency club convergence:
2003~2015[J]. Journal of Natural Resources, 2018,33(7):1103-1115. (Ch).

TPk, BWET, £ U5, . W E KB BR IR I RCR I A A B R SR R e R AL [0]. H R A
J§,2018,37(10):1392-1404.

FANG Y L, HUANG Z F, WANG F, et al. Spatial and temporal evolution of inter-provincial tourism efficiency in China and its
club convergence[J]. Progress in Geography,2018,37(10):1392-1404. (Ch).

B R, B, 7 B EENBIE TR AR EKREA S BARRKNRRFTD] BARES
#%,2017,32(8):1385-1397.

LV C, LAN X T, SUN W. Relationship between spatial pattern change of Beijing population and natural factors under the method
of geographic detector[J]. Journal of Natural Resources,2017,32(8):1385-1397. (Ch).

EOUL AREE, AR, S5 BT EKC HEZERIRIEA SRR X IBBRHE I A 7 At ——2 T 1995~2015 45 o [ 45 BRI A
IR [9]. 3 FLHT 7t ,2018,37(4):742-750.

WANG K, SHAO H Q, ZHOU T T, et al. Analysis of the impact of tourism development on regional carbon emission based on
EKC framework: based on Chinese provincial panel data from 1995 to 2015[J]. Geographical Research, 2018,37(4):742-750. (Ch).
FRERE, R M8 A A AR RS R R A (e R T[0]. BEER2,2017,39(7):1326-1337.

LU Y Q, YUAN P. Spatial econometric analysis of industrial eco-efficiency and influencing factors in China's provinces[J].
Resources Science,2017,39(7):1326-1337. (Ch).

Mo, EFFF, 7K G PEXIRA SR A SRR L EEWE R hEA R S5 5 35E,2018,28(7):119-126.
XING Z C, WANG J G, ZHANG J. Research on the regional total factor ecological efficiency and its influencing factors in
China[J]. China Population, Resources and Environment, 2018,28(7):119-126. (Ch).



Club Convergence Research on China's Tourism Eco-efficiency
CHENG Huit, XU Qiong*, GUO Yaoqji?
(1.College of Tourism, Hunan Normal University, Changsha 410081, China;
2.School of Mathematics and Statistics, Central South University, Changsha 410083, China)

Abstract: Based on the bottom-up method and Super-SBM model, the eco-efficiency of inter-provincial tourism in
China from 2007 to 2017 is calculated. Combined with the variable-length Markov chain and spatial Markov chain,
the spatio-temporal evolution characteristics of club convergence are analyzed. Finally, the factors affecting the
club convergence of China's tourism eco-efficiency are explored by means of geo-detectors. The results are shown
as follows. 1) Although the overall level of China's tourism eco-efficiency is not high, it is fluctuating and rising.
The inter-provincial tourism eco-efficiency distribution is not balanced, but it has a significant club convergence
effect. 2) Under different time periods, China's tourism eco-efficiency is distributed by clubs, and with the
accumulation of time, the convergence curing effect is weakened with transfer between adjacent clubs becoming
more likely. 3) Under different spatial lag conditions, most provinces and their areas are in the same direction of
efficiency transfer, while some southeastern and southwestern provinces have shifted their efficiency upwards, and
a few central and western provinces and cities have fallen into the trap of ‘inefficiency’. 4) The significant factors
affecting the evolution of China's tourism eco-efficiency club convergence are in descending order of tourist ratio,
tourism specialization, industrial structure, urbanization level, government regulation, and economic development.

Key words: tourism eco-efficiency; club convergence; spatial Markov chain; space-time evolution





