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PENG Hongsong' , ZHANG Jinhe''* |, HAN Ya’, TANG Guorong', ZHANG Yu'

1 Department of Land Resources and Tourism Science, Nanjing University , Nanjing 210023, China
2 College of Territorial Resources and Tourism, Anhui Normal University, Wuhu 241003, China

Abstract: Many tourism destinations are characterized by interactions between people and the environment. Typically,
research on the eco-efficiency of tourism destinations is the basis for the formulation and implementation of inclusive,
sustainable development policies and measures. Extensive literature is available on the eco-efficiency evaluations of the
environmental impact of human material production behavior, such as industry and manufacturing, but studies exploring
tourism from the perspective of human consumption behavior are limited. Little systematic research has been conducted to
investigate the eco-efficiency theoretical system and the calculation methods involved, with more attention paid to large-and
medium-scale regional or urban cases. Small regional-scale cases, especially tourist destinations, are yet to be explored.
Based on a time series Slack-based Measure — Data Envelopment Analysis ( SBM-DEA) model, including unexpected
output, we built a model to measure the eco-efficiency of tourism destinations and an evaluation index system. We selected
the average wage level, new fixed asset investments, energy consumption, water consumption, and catering biological

resource consumption as input indicators. Per capita tourism income was selected as the expected output indicator, and the

EEWA : [FHRK A KRB AR (41271161, 40971301)
Wo#s B #1:2015-07-31; ] £ H Kl H #8: 2016- 00- 00
# MIRVEH Corresponding author.E-mail ; zhangjinhe@ nju.edu.cn

http ://www.ecologica.cn



2 S % 378

emission indicators of tourism waste, namely, the amount of garbage, sewage, and waste gas emissions, were used to
characterize the unexpected output indicators. We chose the Huangshan scenic area as an example and used the input and
output data from 1981 to 2014 to measure the eco-efficiency of the tourist destination composite system and analyzed its
evolution characteristics and phases. We used a Tobit regression model to empirically test the influencing factors. First, we
explored the characteristics and the evolution of the eco-efficiency of the tourism destination; next, we distinguished the key
factors that influenced this eco-efficiency and investigated the relationships between tourism eco-efficiency, tourism
investment, and output factors. The following results were obtained; (1) In the past 34 years, eco-efficiency ( technical
efficiency) has grown continually in the Huangshan scenic area, which has a great development potential. Pure technical
efficiency is the most influential, followed by scale efficiency, for decomposition. Scale efficiency is a decisive factor for
technical efficiency. (2) The evolution of tourism ecological efficiency has four stages: initial inefficient stage, rapid growth
stage, mature efficient stage, and downside risk stage. The eco-efficiency characteristics and influencing factors in different
stages are different. (3) Tourism eco-efficiency is complete when scale transition returns from an increase to a decrease.
Thus, the input redundancy of resources becomes the key factor preventing ecological efficiency from improving further in
the present stage. (4) The level of tourism development, industrial structure, and technical level have a significant positive
impact on eco-efficiency, but investment levels have a significant negative impact. The environmental regulation that
emphasizes the management of waste is not effective in promoting eco-efficiency. This study proposed that the scale of
resource inputs should be expanded as far as possible at the beginning of the mountain-type scenic area development. When
the destination enters the mature stage, the investment scale should gradually be controlled. This involves improved
technology and resource allocation, abandoning the extensive development pattern that results in overdependence on resource
consumption and environmental pollution. The study contributes to related research perspectives and methods and promotes

the sustainable development of tourism destinations.

Key Words: tourism eco-efficiency; time series of SBM-DEA model ; Tobit regression analysis; Huangshan scenic area
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Analysis ) 4= ZBCRVEANHE BRI FR BN BERETY I LB XU X R ], DA BE R $ -7 H AR A A X i e s 2 25
RORIEATPIHERF I SRR DR P ()8, — 248 755 i I A S RCR B AR AR IR 5 Ik A, — 2 0 52 e ik I
oA SRR HE N 2R R AR SRR SR WA 7 I RO R, LU 4= W ARG S i/ 507
25 AR BRI ) T AR LR
1 EFRERE ARFERBIERE
L1 fRbrit B R b B

A SRR A B FEAR AL IR B B AR ™ A 7 R R A A R B4 G AR B AR AR
IR LA R ER 1 . AT Y Ah i T GE— 1 AR SRR FEFRBR | AN S5 6 ik e b & i B3R i) SEBR AR A
PR SRR BRI B R (£ 1) .

F1 RFEESHEENERER

Table 1 Tourism eco-efficiency evaluation system

TEHrZ ] Index type NI Connotation FEHR A FR Name
#AFEFF Input indicators A S T YK/ T
TARBEA TR [ 2 B PR T T
REVREEA AR THFE L/ M AR
IKBEIEAA KB FE AL/t
BRA RSN BRI IR I AE &/ hm?
HIEE = 45 kR Expected output indicators 23t il LN
R = AR AR 15 YW HERL BERHERC Rt
Undesirable output index 1K HER R/t
15 S HR R
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Table 2 Tourism eco-efficiency data features of Huangshan Scenic Area ( 1981—2014)
Z LA

fabR2e Al iR I EAGEGE Termination SRR bRt
Index type Index name Beginning value value Growth rate SD
% AFEH% Input indicators ST HEKE/TE 602 46473 14.08% 13723.69
B T E B A LA T T 249 186381 22.21% 56373.79
REVR T FE B/ AR AR 763 10324 8.21% 2930.23
KB FERL/t 76419 817499 7.45% 222808.80
AR YRR I AE I/ hm? 329 5311 8.79% 1423.52
Eﬁzfiﬁin cdicators Ji A TT TE 303 148991 20.66% 57882.92
R bR SR HERCRL 943 4377 4.76% 1395.59
Undesirable output index 1K HE R 64956 694874 7.45% 181287.31
B SR 24 76 3.55% 23.561
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2.2 BRIk AR S RCRRHIE

BEARE AR -7 B R GAE MR BT, 18 AL & AR EE 7= H ) SBM-DEA #1815 H 1981—2014
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DU RFE
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Table 3 Eco-efficiency and decomposition efficiency value of Huangshan Scenic Area(1981—2014)

45y Year TE PTE SE R-S 4 Yera TE PTE SE R-S
1981 0.034 1 0.034 irs 1998 0.494 0.797 0.620 irs
1982 0.054 1 0.054 irs 1999 1 1 1 -
1983 0.067 1 0.067 irs 2000 1 1 1 -
1984 0.045 0.435 0.104 irs 2001 1 1 1 -
1985 0.050 0.352 0.142 irs 2002 1 1 1 -
1986 0.092 0.373 0.245 irs 2003 0.510 1 0.510 irs
1987 0.080 0.303 0.264 irs 2004 1 1 1 -
1988 0.099 0.372 0.265 irs 2005 0.842 0.862 0.976 irs
1989 0.121 0.416 0.291 irs 2006 1 1 1 -
1990 1 1 1 - 2007 0.784 0.819 0.958 irs
1991 0.165 0.356 0.464 irs 2008 0.831 0.848 0.981 irs
1992 0.189 0.362 0.522 irs 2009 1 1 1 -
1993 0.184 0.341 0.539 irs 2010 1 1 1 -
1994 0.251 0.445 0.563 irs 2011 1 1 1 -
1995 0.326 0.471 0.692 irs 2012 0.829 1 0.829 drs
1996 0.399 1 0.399 irs 2013 0.517 0.543 0.953 irs
1997 0.487 0.621 0.784 irs 2014 0.578 0.590 0.980 irs
Y{H Means 0.530 0.744 0.654
/M Min 0.034 0.303 0.034
F KAH Max 1 1 1
FrifEZE S D 0.388 0.281 0.355
A EAFEY Effective Year 10 16 10

TE : Z5850% technical efficiency ; PTE : $i RZHE pure technical efficiency ; SE: HE S # scale efficiency ; irs: BB HZ M3 4% increasing returns to
scale ; drs : BB AR 2808 decreasing returns to scale; “—" ; LR B AN 2R

(1) BIRE IR A BRCR (AR AWHETH, B RS RRE 1, B IX 1981—1988 44 &K
SEHMEAUA 0.07, 107 1999—2014 4F 5K 0.87,34 473k | AL BACR BR R BUEE TS 1981—2014 4F | = %%
FPIIE N 0.530, KX BE R 1 AR 10 4, 15 1 29.41% , A BRCR RGP R IFEA AE ™
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Fig.1 The relationship between tourism eco-efficiency and decomposition efficiencyof Huangshan Scenic Area
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Fig.2 Tourism eco-efficiency evolution stage of Huangshan Scenic Area
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Table 4 Tobit regression analysis of Huangshan tourism Eco-efficiency

LR (TE) L RS (PTE) AR (SE)

B Technical efficiency Pure technical efficiency Scale efficiency
Explanatory variables M 7 i B Z i 2 Z i

Coefficient z-statistics Coefficient z-statistics Coefficient z-statistics
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