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Fig. 1 The location of the Yangtze River Economic Belt
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R1 20072016 EKTEFHIRMBEESIE

Table 1 Tourism eco-efficiency in the Yangtze River Economic Belt from 2007 to 2016

A (1) 20074F 20084F 20094F 20104F 20114F 20124F 20134F 20144F 20154F 20164F ¥IfH

i 1.822  1.678 1.766  1.712  1.664  1.692 1.847 2.007 1.915 1.770 1.787
TT95 1.244 1423 1408 1392 1364 1344 1.280 1.278 1.259 1.261 1.325
Wi 0.416 0376 0376 0409 0354 0351 0.265 0.222 0.206 0.217 0.319
RIBE 1.161 1.159  1.183 1.171  1.127  1.129 1.130 1.169 1.126 1.083 1.144
ES 0315 0440 0433 0346 0477  0.560 0.539 0.431 0.464 0.507 0.451
bt 0.408 0453 0486 1.018 0.776  1.028 1.037 0.655 0.633 0.582 0.708
il 0322 0342 0370 0.408 0428  0.467 0.459 0.373 0.408 0.462 0.404
Wi 0305 0.231 0.242 0.247 0276  0.296 0.338 0.346 0.386 0.435 0.310
hESIE S 0338 0366 0382 0.505  0.489  0.588 0.593 0.452 0.473 0.496 0.468
G 1.000  1.038  1.039 1.073 1.050  1.050 1.062 1.038 1.082 1.077 1.051
oI 0.545 0488 0.541 0590 0.676  1.064 1.042 1.198 1.243 1.302 0.869
St 1.965 1.801  1.796  1.563  1.553 1.450 1.507 1.517 1.506 1.498 1.616
P 0302 0332 0367 0384 0364 0427 0.418 0.435 0.431 0.540 0.400
PEERIME 0953 0915  0.936  0.903 0911 0.998 1.007 1.047 1.065 1.104 0.984
¥fH 0.786  0.782  0.802 0.831 0817 0.884 0.890 0.864 0.867 0.877 0.840
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Fig. 2 Kernel density analysis of tourism eco-efficiency
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Fig. 3 Standard deviation ellipse of tourism eco-efficiency and its gravity center in the Yangtze River Economic Belt
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Table 2 Tourism economic development level in the Yangtze River Economic Belt from 2007 to 2016

A (1) 20074F  20084F 20094F 20104F 20114F 20124F 20134F 20144F 20154 20164F  H{H

it 0.543 0562 0546 0461 0566 0427 0567 0590 0579  0.301 0.514
b 0474 0747 0.644 0534  0.647 0480 0436 0463 0407 0343 0517
WL 0.592 0576 0499  0.696 0.468 0.567 0326 0318 0261 0219 0452
AR 0536 0.628  0.563  0.563  0.560  0.491 0443 0457  0.416  0.288 0.495
LR 0238 0214 0208 0160 0371 0370 0352 0353 0405 0269  0.294
i 0.138  0.153 0261 0298 0263 0250 0320 0294 0298 0.176  0.245
il 0.196 0202 0248 0200 0206 0.136 0228 0210 0246 0307 0218
i kee] 0.113  0.161  0.113  0.044 0.176 0.099 0221 0333 0408 0.361 0.203
PRI 0171 0.182 0208 0.176 0254 0214 0280 0297 0339 0278  0.240
IS 0.190 0215 0219 0197 0271 0247 0273 0.151 0.194 0204 0216
)i 0351 0178 0364 0237 0330 0340 0367 0441 0448 0417 0347
Gl 0348 0361 0380 0290 0423 0311 0447 0435 0458 0762 0422
PN 0267 0343 0355 0249 0376 0349 0446 0470 0516 0556  0.393
POEIafE 0289 0274 0330 0243 0350 0312 0383 0374 0404  0.485 0.344
¥l 0320 0348 0355 0316 0378 0329 0362 0370 0383 0345 0350

2.5 MRFESVESEFRRKEEIN M

RIS A BT A 55 ik T A A5 R0 A I 23 JH Al A 3 SR T 4 5 I 2 i A A AT AE
—E R RAEI T, R AE SRR O A At DX S b 3R e PR AR B 5 AT R kSR KT
THEbR, RSB SIRIFA T KK Z WA, MERER, AN, ARSI
Jefifclie ol A R AEA , DuikiiF S (it A AR AR A BEIR, [ AU R X ORI 5 | D ) A
R iR Ml B A ST TR DI SE R AR, AR X R A F AR AR S IR
AR (D), BRSO, BOTIREE ™ &, SRR T 15 W™ i &
WABAE A SR A SRR R RN, 75 0 23 DX SR BN RN BRSS9 T o iRl =l i
JALR, A BT IR SR TS BA | Set B AR I 5 | ki A 4 AH G P 0
RUARE SR, AT R DX IUAE A PR s R AT R 2 R ™ S, MU AR 5
HOPETG B, Wi b X RO I 22, SRR IR I A SR R B
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2.5.1 Bk v o Hr
T S AR R 4% B A T B MRS 56 LUSIE AR ST B0 B Aa GG R 91 AR
SRR AR R L — I 22 b B (F23) . WIVTA RO JEGR 1 51 % 5 MM 48 e i A 2SR 1y

R3 TRERE

Table 3 Stationary test

ADF I #L1E . .
AR A el SR 1% 5% 10% P Ak
IR i EE -0.235 -2.847 -1.988 -1.600 0.573 [R5
LNEE -3.185 -2.937 -2.006 -1.598 0.006 Fra
ED -0.841 -2.847 -1.988 -1.600 0.323 B[R
LNED -4.763 -2.937 -2.006 -1.598 0.001 T
bW EE 0.007 -2.847 -1.988 -1.600 0.659 B[
LNEE -7.122 -2.937 -2.006 -1.598 0.000 T
ED -0.582 -2.847 -1.988 -1.600 0.437 B[RS
LNED -11.752 -3.007 -2.021 -1.597 0.000 T
WL EE -1.917 -2.847 -1.988 -1.600 0.056 T
ED -1.735 -2.886 -1.995 -1.599 0.078 T
rpE G EE 0.403 -2.847 -1.988 -1.600 0.777 B[RS
LNEE ~4.249 -3.007 -2.021 -1.597 0.001 Fra
ED -0.311 -2.847 -1.988 -1.600 0.544 [R5
LNED -4.121 -2.937 -2.006 -1.598 0.001 T2
PN EE -0.321 -2.847 -1.988 -1.600 0.540 [R5
LNEE -4.815 -3.007 -2.021 -1.597 0.001 Fra
ED -0.227 -2.847 -1.988 -1.600 0.576 e[S S
LNED -3.491 -2.937 -2.006 -1.598 0.004 Fra
fisikla EE 0911 -2.847 -1.988 -1.600 0.886 B[
LNEE -3.328 -3.007 -2.021 -1.597 0.006 T
ED 0.809 -2.886 -1.995 -1.599 0.866 B[RS
LNED ~7.294 -2.937 -2.006 -1.598 0.000 i
fiTE) EE 1.275 -2.847 -1.988 -1.600 0.933 B[
LNEE -5.948 -2.937 -2.006 -1.598 0.000 T
ED 0.417 -2.847 -1.988 -1.600 0.781 [R5
LNED -4.895 -2.937 -2.006 -1.598 0.001 Fra
PHHS g5 EE 1.253 -2.886 -1.995 -1.599 0.929 B[RO
LNEE -7.355 -2.937 -2.006 -1.598 0.000 T2
ED -0.223 -2.886 -1.995 -1.599 0.573 B[
LNED -6.405 -2.937 -2.006 -1.598 0.000 Fra
)i EE 1.713 -2.847 -1.988 -1.600 0.967 e[ S
LNEE -5.551 -2.937 -2.006 -1.598 0.000 Fra
ED 2.128 -2.886 -1.995 -1.599 0.982 |5
LNED -3.297 -3.007 -2.021 -1.597 0.006 T
B EE -1.933 -2.847 -1.988 -1.600 0.055 Fra
ED 1.526 -2.886 -1.995 -1.599 0.953 B[R
LNED -5.336 -3.007 -2.021 -1.597 0.001 T
P EE 2.465 -2.886 -1.995 -1.599 0.989 |5
LNEE -4.488 -2.937 -2.937 -2.937 0.001 T
ED 1.840 -2.886 -1.995 -1.599 0.971 B[RS
LNED -5.982 -3.007 -2.021 -1.597 0.000 T

TE: EEFTNIRIEA SRR s EDFRRIRIFET KRR
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Fig. 6 The impulse response relationship between tourism eco-efficiency and tourism economic development level
in the eastern, central and western regions of the Yangtze River Economic Belt



1956 H % % | 2% i 344

IS 811 0.05. WAL R s K, HAEWFEIH N IR A IE B 2 (AR, J5 T
T T, TLPEFN R B SRR, TS 40 & LUE BT

(3) VOHRH DX 7 Pl DX e i AR A RCR AR IiF 28 B K A B B e &, 5
RN B2, TEWH I B Zhmm by ffe b, FPC . DU F 7R 5 30 P %) g iy
FEAm 55, 16 B H i U 2B A8 A8 SR 28 B e AT Z e iy b S e A E I AN 3, iR
iR ORI CE FUIR I 0% & R S 2 8| 2 2 Z il S1EH, & ZH
) E BN AN . (EAR TR RIS, SUNATESS S IR B ARk . FERR A AL
XTI LT K AR i, S48 56 8 A -32.0029, 559 17t % 81.2301, 4510
Wik 22-206.1259, IR T FER SR 10 7E AR 28 5 & J 7K T %o it it A= AR R0 3 1) o
th, S 8IS 59.8152, 59 H-151.8635, 4510114 385.4015, WFsEI R F P HHIE -
Fha#, XK HFRAOT 5T R 5N 48 BRI AR A ROR SR 28 5 & KV 2Z (8] Y 5.
N, AR M EECR, RIFLVT R AT, kAR SRR
BNV, MR SRR, H—P Wikl &R E S T
RAFIFAE
2.5.2 JESYfRIHT

SR itt— 20 W 25 b G AR O N A AR A DT RRFR L, AR SR DK v 7 f SR A X6 iR i
HE ORI 2T R R 707 2200/ (R4, 3R5),

(1) MR SRR T 20 MEEHRRE, R, . PUEBIRIFE T LRk Xk
ARCEI TTERR R R & A E i, b, ZRESAIH A b X i 2 5 A K P R ik e
M BRI TTRRR A AHEA K, i TE40%LL T 5 PO X i 2 5 & K S %o e i 2B 2%
BRI TR F AR RN HP b X W /=7, B KRN 25 e AR R E 40% LA, 1 U1 A s o AH
XFEM, RUFE T A AT R i e A AR A8 1 DTRG0 12 T~ 50%. 33X & I AR B AN Hh i Hb
DRI 2R K AT XA SRCR I DTRR R BN R, iR AR T gid 3z B A AR i
b FIRZI 5 T PSR DR B PRAR S o5, PRI S, R R I IR P A iR
T TS rbgR, HORIEAE SRR G K AZ R ZE 5T & A S e B 2%

R4 RFESUESE
Table 4 The decomposition of tourism eco-efficiency (%)
R Tk PGB

({53 1L Wil TR b iikld Wird ES )i M =H

1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 21.609  0.647  18.867 10.49 7.251 0.005 1.078 26.049 53.862 79.262  3.362

3 15997 3935 16.857 30374 8310 1.683 16225  33.063 52.527 88.771  7.521

4 30.358  6.091  18.731  29.724  8.327 1932 18.863  37.163 59.341 88.865  9.947
5 28994  6.158  18.500 24739  8.338 2.033 19392 39.089 59.940 88.742  10.531
6
7
8
9

28.556  6.089  18.858 26.856  8.345 1.954  19.722 39.740 57963 88.631 10.561
28398  6.259  18.849 32269  8.345 1.826  21.286  39.861 60.435 88.583  10.571
28.956  6.293 18.879  32.141 8.345 2.067 22372 39.832  60.272 88.564 10.594
28.980  6.303 18.896  30.135  8.345 2.054  23.181 39.798  60.586  88.556  10.629
10 29.172  6.369  18.891 30.669  8.345 2.066 23536 39.788  60.591  88.553  10.661
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x5 RFEFERKES R
Table 5 The decomposition of tourism economic development level (%)
PN T [l
it LI WL 7S AN L I 5 | A i) VN | 04 B ]
100.000  100.000  100.000  100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
33.858 34.157 11.792 82.605 98.452 99.289 99.826  94.443  97.421 99.674 67.377
48.323 23917 16.745 85.509  94.740  97.022 95.094  90.809  97.163  99.097 44.752
47.192 26.353 13.023 86.307 94.016 96.436 93983  88.331 95.806 98.859 38.931
45772 27.437 13.754 87.723 93998 96.621 93.709  87.092  96.132 98.752 38.359
46.654 26.459 13.162 84.566  93.992 96.835 93918  86.668  96.119 98.708 38.779
46.184 26.71 13.171 84.673 93.988 96.878 93.390  86.596  95.448 98.691 39.362
47.196 26.998 13.131 85.091 93.987 96.462 92923  86.620 95461 98.684 39.779
47.550 26.720 13.079 85.633  93.987 96473 92.617  86.645 95411 98.681 39.948
47.452 26.676 13.091 84.468 93.987 96.566 92.532  86.653 95384 98.680 39.997

= © \IO\UlewN»—‘\%%
o o ﬁﬁﬂ

(2) MIRIFEST R IRV A5 SRR, = ROF X AR A= AR X R e 28 U A i
IRV DT RR TR JEE RIS (8] 2 T AP WA o iR 25 A KV O o RS2 ik i A A AR Y
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The spatio-temporal evolution of tourism eco-efficiency
in the Yangtze River Economic Belt and its interactive
response with tourism economy

WANG Zhao-feng, LIU Qing-fang
(Tourism College of Hunan Normal University, Changsha 410081, China)

Abstract: Tourism eco-efficiency is an important index to measure the coordination degree of
regional human-land system and sustainable development level. Firstly, the Super-SBM model
of non-expected output is used to measure the tourism eco-efficiency of 11 provincial-level
areas in the Yangtze River Economic Belt from 2007 to 2016. Secondly, by means of non-
parametric kernel density estimation, standard deviation ellipse and gravity center model, the
spatio- temporal evolution trajectory of tourism eco- efficiency in the economic belt is
described. Finally, VAR model is applied to explore the interactive response relationship
between tourism eco- efficiency and tourism economic development level. The results show

that: (1) The tourism eco-efficiency of the Yangtze River Economic Belt is generally in the
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stage of medium efficiency and tends to increase with time. Specifically, the tourism eco-
efficiency in the eastern region fluctuates in an "M" pattern and decreases on the whole, while
the tourism eco-efficiency in the central and western regions shows a fluctuated increase. On
the provincial level, the tourism eco-efficiency in Shanghai (1.787), Guizhou (1.616), Jiangsu
(1.325) and Chongqing (1.051) are in the stage of high efficiency, while that in Zhejiang
(0.319), Anhui (0.451), Hubei (0.404), Hunan (0.310) and Yunnan (0.400) are in the stage of
low efficiency. (2) During the research period, the tourism eco-efficiency in the Yangtze River
Economic Belt presents a trend of "double peaks" from left to right and from high to low as a
whole. With the elapse of time, the center of density function moves to the right, and the
characteristics of "double peaks" become more and more obvious, basically forming a pattern
of "double peaks" and "club convergence" phenomenon of "low concentration and high
agglomeration". The growth trend of tourism eco- efficiency is obvious, and the regional
differences is gradually narrowed. The overall tourism eco-efficiency shows a movement trend
from southeast to northwest in the spatial distribution. (3) The impulse response of the tourism
eco-efficiency and the tourism economic development level in the eastern and central regions
fluctuated in the early stage and then tended to be stable, while the response of the two in the
western region was not significant. At the end of the study, the impulse response of the tourism
eco- efficiency and the tourism economic development level in Guizhou shows a significant
response. The results of variance decomposition show that the contribution rate of the tourism
economic development level to the tourism eco-efficiency in the eastern, central and western
regions increases gradually with the development of time, and the contribution rate of the
tourism eco-efficiency to the tourism economic development level decreases gradually with the
elapse of time.

Keywords: tourism eco-efficiency; tourism economic; interactive response; Super-SBM model;

the Yangtze River Economic Belt



