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Tourism ecological welfare and driving factors from the perspective of ecological

efficiency: A case study of Changzhou City

HU Meijuan', DING Zhengshan'* | LI Zaijun®, ZHOU Nianxing', LI Xin', ZHANG Chen'
1 School of Geography Science, Nanjing Normal University, Nanjing 210023, China

2 Research Institute of Central Jiangsu Development, Yangzhou University, Yangzhou 225009, China

Abstract; The maximization of economic benefit and the minimization of environmental impact have always been the ideal
conditions for the sustainable development of tourism. Based on the ecological efficiency model, we innovatively presents a
tourism ecological welfare index to analyze the changing trends in and the driving effect of tourism ecological welfare in
Changzhou City, China from 1995 to 2017.This study aims to provide new research ideas for the assessment of the industry’s
green and sustainable development ability. The findings are as follows. (1) The ecological footprint of Changzhou City first
increase and then decrease from 1995 to 2017. The preliminary results have been achieved in energy conservation and
emissions reduction. The ecological footprint of all sectors of the tourism industry is constantly growing due to the task of
energy conservation and emissions reduction in the future. The per capita resource consumption of tourists is 2.81—9.37

times higher than that of the local residents. (2) The background and tourism ecological efficiency are being increasingly
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optimized year by year with an increase of 37033 yuan per hm® and 44226 yuan per hm’, respectively. Under the same
resource consumption, the economic value of tourism is higher with 14409 yuan per hm’. While the average annual
consumption per tourist is 5.78 times that of the local residents. The development of tourism shows a pattern of “high
efficiency and high consumption”. (3) The level of tourism ecological welfare fluctuated frequently before 2007 but
plummeted in a straight line after 2007. Affected by economies of scale, the green ecological welfare and efficiency of the
tourism industry continued to weaken with the city’s resource conservation decreased by 10.7 times. (4) The decomposition
method of Logarithmic Mean Disivia Index (LMDI) reveals that the scale and economic effects have a significantly negative
driving effect on the change in tourism welfare level, while the efficiency and technology effects have a significantly positive
effect. In the future, the tourism industry should change its economic growth model and vigorously advocate energy
conservation and emissions reduction, following the path of refined resource utilization and sustainable development to

maximize the welfare effect of tourism.

Key Words: ecological efficiency; ecological welfare; tourism industry; driving factors; Changzhou City

AR S ST KR X 0 & R B P B 0 & Ge— 1A, Wl Bl 38 S &R U B IR T AR MR BE R
7, BRI S TR R, Rt S R P 32 SR AR 1A R RS O O Tl B R, R R
TR A b e EL R SRR S RS2 AR SRR 7=l X DX 8k 20 % e EL A B BT sk Bl RO i s AR A 3
o R & AR S BRI | 25 3 T i B SEURR IR & JRé s Sk 1 — 22 0 B Ak, JE G % H i b AR A 3R 5%
FIRZI ) — e S\ it Tl Y 2 R e O T A0l A2 i T L AR B R 4D RN DA A T A AR R
FE, B T RETR A A= T Al e i L AR o At BB HE I 5% , 56 A I = S AR ATE
BT HO B 5% —14% ", BT UL il R IX A28 5% o RS2 AE WL TT 1, 7045 w8 4 A e R S SRR 2
[t (R TRl TREG AN T A b A= A8 R G oK BRI | - A B IR TR, T 10 A S R G HE SRR 52, R WA
T X RIREE A 7 ATk b ) 3 A i Vi R A IX I 2R B k2 AR S RUON B LR B R N
AR FFAIF ST A [AI R, A A5 A5CRAE Ry i R VA T R e R A R T L | RS Ay 8 it dite v B ASE E D H RE  28 T
KT AU LA 200 i DX 388t Tl & e 5 3 2 R R T B R sl B T ) e LA S i D ol A 40 b, S 5 R D HE 2
PRALRLE R

PR, AR GEIR Il X DX 388 & B8 (A5 M A8, i i — 20 IR R 58 7 i A Bk A ixX — JR BR . #H TR
Wy ELA Pl OCHK BE w5y 2Rl s PR M SO L) AR IR IF ST AR R WA S & AR E IR TR LT
2 BT RESE R AR IS | 23 AR SRR AR Hh R, A 0 5 E TR AR 2 AR R B R 212 W T ol % DX 35
ZU R JETY L 58 3 S A A 500, B8 H S AR, I 38 A i Ml A A OR 5 AR AR ORI % L A B, BB P 1
P A A A R R, o TR) A5 W R T AR KT i il 451 A0 7 A R €6 7 HH AR i Vi ol A AR S AR R A I A T
1995—2017 4F- M 7 e Uil X DX 328 5 e Joe A 285 A 058 140 5 W 50y R R Bl RV 2R, DA Sk o PN T e DLl 1)
T REVRHE A AT RELR & R AR (BRI A5 SE TS BRAE T, [RIISE, BT A AT DX sl 5 — LA Pl i) A 254 AR 2y 4 3
BEEEY,

1 IEiPEM

1.1 S S

TELETE2erh « BEIRIH N " S48 A SR GEURXT 285 A Sy A8 T AR B % R A I 2800, BRI -
HbIX 2B B SIS T 9E R = M X 8 r sl ) X — SR G s e T2 2 56 T R B e IR
SE ELAT TR, X380k T AR rp ] BE R A A R R TR S PRI g AR B4 BT ST BN X Sk 2 5
H K 5 9EUR B A OC R I UE TR IR IH SR 42, i AR A RS AR BT IR R 2 DL, Neumayer TA R, {30 5% 15 XS
VT KRR AR TE R B4, R AR YR TR A T RE R R R F T € [ R AR EILAR IR T AR YR IR

http ; //www.ecologica.cn



1946 JAE = 40 %

S AEASERBE G H L R Y IRIE AR T A S R GRS BS AR 1 T A S AR AR A A S AR A RS
THSLMRE, AR PG X A S HUAR RN B 3, AP e AR AT B2 S 5 AR AT 5
VP T I 2 RS 5 A SR RS AR HEAS AL ST I A R 28 A S M RO PR A A M AR P AR AL
B RGMRGS R RMAT TATIERT AT FE (5 % 0 URH FE RS, 3 T 28 R G0 I 55 F oAz 0 AU
TR Xl M 2 Jr P ST s R ARON] , B TR A5 R IR AE T, 23—l & R 4 Y by R I B A R,
ZURCRACT , TR R G ™ 5, ] ABRAR N L = Il ) 8 55 7 HR AR T 2 1l - 357 BB oA e Sy AR 2 E 5
BN, 5 b A A PR IR RE A2 B R T 2 S 2 5 7 K B TR 08l B AR S AR
FIZENE . FETF DL B o8 , 45 A ik il & i S | AR SCHE S (B « i it ll X X it 25 28 5% % R AT A A A5 4
SN, B EL T AT 249 F AR IR TR

HEB RGBS B NIFSAEAEFR R ()4 ST St AR s | S A 2SBS0 1 1) A 28 7™ b AR P o 1 A= A5 R
%o EAWARER RGNS B ARG RN T A SR il i Be A T TR AL S LR S
PR A 5 A R ) 32 A A8 A A8 A 55 SR, T 3 2 A L A 2R 25 IR BE B R AR S R GRS I T RE AN Y
R Ve R X R R R EE TR G A TaF K dha Rk ASHE = KRS, i T X
IR A SE R A A [ PR R B 4 [ PR 2 2O TR & A i T4E A B R G VEAN ) AR — 4
EIXHES RSG5 NARFIIIEFE ™, Daly fe it 45 H R FH 207 R T4 FEAT SH A48 A 7K S B 42 TR Al 12 4% [ 11
AIRPEE R JRRGL Y B AR S AR A, BT SR TSR A L AR BR ) T A A A R A 5 0 R | 3 A A R R A
SRR A S T AR SRR BIRAIZE, HRTEFERTRAR B |, T84 AR 2 5l 2 B IR
THAEFE R 5 Y HE s B0 A AR TS YR T AR bR, AR IR S R G R N 260 K I 4 R A (L
b AR AR A R A R R T 2R s, A AR R IR B W AR T AR R
Ao g AR R SERAR R AR Hirh 1990 4RI A [ T & TR (UNDP) KA A ZE & A5 50 (HDD) | i &
A GDP A T A Ay A F132 308 A B = A T8 45 il i ik A2 & T AR AT A3 8 T8k 2 1
WP A AR R B B R A A AR R S, AT S 0 26 5 FIE , A ] B4 A (o A A 25 B TR T R Y S i 1
FLAEL, S B T BA05, Be T RE RE A% S A A R KRR BE | 1 A 254 AR S 0 B 5047 2 285 TH AR 6 40 R 4 A K
B I PN 2 25 i K T A DA ZE AR R SO R R HE PRk RN BAL 55 28 5 R 119 O 22 565 T R e
FElBB00 Rk E AL T E A A ST AT, B A WIS AR P R DX A S ) B R R SR
At 75 TRT AR TAT, Xob  J— 7  Xof X33 e 11 s i L PS80 AT 5 i N 22 DL, T 258 Sy 0 =2 4 772 M P9 i U
b A S AR R A5 SR UL R AR A A AR AN (B e LA 200 B, S EOL e R AL, T, AR F Y
T Bl A 2SRRI R A S AT e il ) A AR
1.2 AERHCREAR

A AR 2l bt B VTR T AR M 5 P N RCR AR B ML A RIR S EESHEW KRS, %
T 20 £ AR & KB 242 5 S B A B RCRIEARDY 1992 4R R AR L R TR &
(WBCDS) 1 Uk A= AR P T LASE 2 ) BRI /DN (0 0% R A58 T B 28 7= Hh B K A e B A, O LA Sl
7 RS U B B R AR BRI SR Lk IR B i IR AE A B A%, 2005 4F Gossling X} WBCDS [ 4= 8 5(0C%
AR DA et 5 1 B AR W A S BORBETE B U T U A A ROR A, 8 S SR E 1 VR | T e S
T BB BR AN A5 b i i A AR O LA AT 45 B BRI Ui I A SRR 25 57 T R I %R TR
T AR BRI A, BT, B AMITFY AL TP e R e AE A RCR M RRIE ST et | B Ak K
N FH  BCRACAHE T X 3 55 6 A8 Bite Ui o Wb A 28 255003 5 e 1 J% R R AT A 25 3 4 T, A 5 LRI Ay
12100 RS LA A 2SR B SR BE A Ry B A 24 AR RIS A I F A0 M R T X SR A TR ST,
BESE T AR ASRCR A BEIS IR ANAF AT N, OF 2 R AR T E R A A M A ki R Y
TEIE , WA S RCRI A BT A 254 R (R AF 5 B A O,

Jite U A A AR AR RO R W 3 2 S PR BT LA G R K M PR B R i 5 22 B K

http ; //www.ecologica.cn



6 3] WISGHH A AR SRR I Rl A A AR S K s R B 1947

AL G TR . BT, R A AR A EE L DEA BERYRI PR — LU (o E2 T, O T RS B
B B PRI AR 557 RIS 8 T X [8] A7l 2 18] 1] 2 [6] B0 G 23 B, AN BIF 5 0 436 B — LU vk

R Rt

o AR R

HRIBF A SRR = S e SR A~ TR BE R (D

HelbE 2V B LR PR A S b7 MR R 5 BB /1 25 0k J = o 2 A8

TS R B BT 5 AN HF B A ) 1A 7 TR A 605 T e 26
VEURA R 0L U 00 PO T H P DR ABF I FHA 25 JE 50 46 2T - Ml 0 S EE AL
AR 2 IR T F M e 0 = 25 R 3K T VTR PR3 MWl 2 R T 5
ey

2 HIREE.FESHE

2.1 WYX

P A R S IOl £ I NG ] D=0 s Ky =B QT £ €10 L RTINS 10 R 5 BN 2 e N 21 1 O L 1
A B LR 3@ A, 5 D7 s A&, O R TS iR T 2 — . 2017 4R M AR IFE S A Gk 953.65 127t , #2
RRIF R 6600.42 7 NIK, FRUFANL 15467.8 J1 3670, M JETL A S DU, BT, WM HHA A &5iX 31
K, H 5A %3 K 4A B9 K, RIS FIRIFIX 56 K, TLIE R RIE /IMEAIEE A7 1 R BEE A2 K, I
IAFFOFINAH 4 X, 2 ERRLLS £ MR RIEE 34, B TR RE A 4 KB T HRERRL g Ik
T A BRI NI R FERGE I A R RS AR AR SR R 0 A AR, T
BEVERH  Axdn it KR b I X ok [ SR A SR Ui s 1 DX BT i il L 8 A R N T B B A
XAt 22 28 0% & Y W dss o ity shVEH
2.2 MR
2.2.1 iR SR AR

SR AT T R Ul B AR A AR AN, BT A S BCRA | G5 A AR A SRR SR A BROR S
FAFER, HFaA N

EWI=EE, /EE.. (2)

K EWI Rm A4 S A6 4L EE,,, (EE,, 57 MR IR IR
WA SRR E AR SRCRME, Y EWI> 1, ZWK o
Welb A= WOR = TAR A ASROR A R T s X8 7% 5
G, BT macR IR AR gkt ek, B A
AAEAPRA 24 EWL= 1, GRIAL A B RCR 5 A H A 3L
S | 5 A 7 (3 2 35 7 e 75 S R 61 7 U5 - S—
R AS B g b R 2 EWI< 1 B, FRBR !
e ASRCRAR T A i A A5 50R HElL  FE4E T IR £ Development phase
SRR XU s A K B AE AR D), KR 1 iRl SRR SRR EE
RATERLE el A SR A7 5675 < A ASH S0 7]k Fig1  Schematic diagram of tourism ecological welfare and curse
A, O ARRLR EIRIR TR AL B AR, an e 1,
2.2.2 JiRIEAEDS R RIA

iRV AR A R M R R AR A AR IR EE R 0 5 AT Rk & e ) A R, R AR A R E S AR R UL Y
Jof FHREAR LA DX 3ok S $ il T % 0 5 B T AR 1 26 A 7 M B TR RR R | DA 25 11 27 00 A 000 B e it 455
) BT B VRV FE S LRI RO, 3 R R IR AR iR A i iR TESC M iR LY R VA ) B i Uit 0 S 7S R R

S F{H Efficiency value

http ; //www.ecologica.cn



1948 JAE = 40 4

SRR, A% 03 AL AL A Ui o AR R M i i ) S RE IR RE R A A A, kO

m m k
TEF =NY eof, = > [A Xu, + > (NxC xr/P,)] (3)
X, TEF 24 DRI A= 25 AL, N il & i 0 F0R 58 i Al m FoR AT M8 b FORTE R A ECH L of, WA
A 25 R, A, SRR T Ml A2 R Bty TR, w D B IR, € O S R R B I B, r, D BRI FE

[39].
2.2.3 Kaya fHA5
SR Kaya 15252040 Hr 5 P T i I 2 2548 R 5 08 RIS FEIR] 09 06 28, B S A 6P 58 D Kaya 4520
& .
EE,,  TI/TEF 1 EF
“=%g, ~cop/er L P g X Gop
b w NIRIFE SRR, T1 kS, TEF NiRIFAERS R, EF et El, P ok
NEL, ko= PTL W AR | e = 1/TEF S iRile Ak 25 /2 30 i) 15, RAEMRIE A (1 B AR IHAERON. , S Wi il
A ASIREE D7 A8 Ak s 3 B AN W 398 K 3 I AR AR BR B8 g sl FEAE /D FROR AR AR IR R 13 m, =
EF/GDP R tii A48 R ab i i, RAFF AR BB AT, A 2 70 5 B R A, WU H AR BB K TR, Je 2 s
2.2.4 LMDI f5%
23R it FC X BFE b 20 f# 5 ( Logarithmic Mean Disivia Index, LMDI) ¥ 25 2548 FI48 Btk 47 20 i !
PRI A S AR R R R R W T i 2 B | F AR THAE BR BT 28 3 ¢ & AR4IE LMDI BCAY | g K 7
MR 25 ¢ AR AR BN Aw h

=pxkxexj (4)

Aw = wt - wO = Aurel + Bwel + Cu?el + Duel (5)
wl - w 13

A= I (6)
Inw, - Inw, Do

B= T (7)
= X -
" Inw, - lnw, " ky
wt - wO e/

Cos =7 XIn— (8)
Inw, — Inw, e,
w, —w ,

D, = " xm (9)
Inw, - Inw, Jo

K A, A, B, WETRUN, C,., A HIRIEFERY, D, AEARR
2.3 Bk S A

BB A B 1Y TR IBOE S A Rt R E S BB E O 1995—2017 Al (RO T SR AE 4 )
(1996—2018 4F) (VLI GTIHFESE) (1996—2018 4F) (1995—2017 AR M 17 [F R4 3% 54k 50 H A &
PH T U SRy B I A5 A, A 4R RIS SRRt e o it AU T R £ TR P e R RE U FE 1 DR 8K 9 ki
PR 2 Hom RIS IR R . A ek 2 5 5 N T B R B, W N Bl
TR SRy SR I AR T A P e Ml A7 R ESHE , Gndie  Scil TR T 3R e & & IR T S A R WA 2 5
P& TNV RAT IR RS V05 B RECE R . T A R T AR S A A AR B R AR A AR
Az e M S R AR S4 AE 7 ) BB X R e R R AR A TR S b R A D T B R A TR,
%22 WWF(World Wide Fund for Nature ) fiJ{ Living Planet Report) T #45 FE A& Bl k45 P ERERS 1
YN T P AMIFE B ST R T BRSO (10 5y 25 A2 i B L) 1995 4R R S TS R
GDP “FUAEEUR N 1995 FFAZEM 1Y L BRA.

http ; //www.ecologica.cn



6 3] WISGHH A AR SRR I Rl A A AR S K s R B 1949

3 ZBREHS

3.1 ARJEAD LI B A A R B ARk

R A 25 JE TR R 43 ST B 1995—2017 AFAZ S5 ) 5 M T AR RS A= 245 R 3 A il AR 25 2 (&1 2) . i
P2 1, 19952017 4 PN AR IS A 25 0 B2 B B M)A TR #, 1 1995 4F Y 469.96x 10* hm? 3 fill 2
2013 4E( 1513.98x10*hm?, 19 4E[AIFHE T T 1004.07x 10* hm? , FE B34 KR 11.69% , 5 M T4 g Tl B & 3k
7, K IILL Tk 7 /58,2003 AF A ARl Tll Ak -5 0 BR A A ) DO 4 1 3nk iy RSS2, A1 AR W RIS 76
HE— A5 i, 80 S R BB K A ST R R, < — 7 DOk, I R A OB K R EE TS
Y 1 PRI S BN A A R A5 IS5 R P O YR IRTR IS 7 B, KRR BRSO B S b O T e U
WEBhZk 0 R e A4k, R RCRSE & A T TR PSS I FERS INER B , 2014 47 )5 4 i AR 28 8 T ¢ 39.95%x10°
hm?, SRV AR 01 REICHE TAERUS T 0120 L, FRRITEL 9 2R 28 R 3K 1995—1999 A i i A 248 2 il
F2 L7 B AT RN (1) 52 38 K S8 18, H 2000 4F SR il Vi A A 2 2R s Ik A, 18 AR N T
876.143x10"hm*  AFE 41K A 48.675% , M B ie PR T 2 mii AR A R 0, 33COR i Tk AT 22 DOk 8 IR AT
IR | RN TH St SR A e ielb & Je kAP 2 R B B, 7= b SR Wt A, 283 444 H 25 A3, T % 40
BERAEY K W & AR TG sl R v = AR i K AR T V5 K AR 6 B3 R R 34 I IR T RE S e i AR S R
BRI MR e AR 25 A2 300 N R ES A I, it S8 30 AR TR A 25 2 98 o B K, LU ik e (R 1 A9
PSR M TR B0, T 2017 4EASE o5 L 52.17% EUOR I & L 31.33% A TE o L 10.62% W) L 2.54% 15
SR 2.12% YR 7 L 1.23% , AR TE RS AR T T SO0 RN TR AR AR IR R RS A e K, S A I R
UL AR B PR T FE T SOOI RERI T, FRIS IR A K R 1 R e K, LAAE YY) 45.98% W B ¥S | Bifi 5 [ R 42
TE AR TR K- 5 BRI S0 Bk J B A A R I EE ARG T 2, W U E 0 8 H A% 0 18 R B 74 T 1) K
ISR SCIGARES: | 2 b R (056 B A5 200 SR AR A% 7K T-4F B AR SCAR A2 B v A SR WA 6 3, 4%
P22 At/ FRESEE TR SRR 6 A ORI B, IR T A28 K TS5 2 Rl 7= S T #E
755 0 T B b R b S HUAS (5 8 R T AR b A A5 IR TR 7 5 3 A R e Vi TG sl ) T B S 4 A 3 3 AT
¥4 35.79% B BE s 3 | A8 38 £ AR HOH G TG ke R T R IR T AR IR IR e W
W U AR AR BE /N, TR W35 B, BEAE DL 9.03% 1 B 1A K | 1o 48 s e 59 5 Ui WA TG B R LA AT O

200 ¢ 1 1600
& —m— BRI 1 1400
: T
= 150 | { 1200 £
X S
s X
# E { 1000 =
& 2 B g
%3 5
#E 100 ¢ 1800 x3
= 8 e
& :IIJE
2 { 600 2
: .
g s0} {1400 3
= <
g E
a 1 200
O 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 0
v O > 0 N © —= a4 N I v O > 0 O —~ NNt n o~
D DD DD D DO = e = =
A O O O O © ©O O O O O oSO O O O O o O o O
ﬁﬁﬁﬁﬁ [ BN o BEN o\ NS IR o BN o NN o BN o BN o I o NN oS HEEN S IR o I o~ BN o N o BN o BN o\ |

B2 1995—2017 FEMHTESETHEE
Fig.2 The dynamic change of ecological footprint in Changzhou City from 1995 to 2017
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Fig.3 Dynamic change of per capita ecological footprint in Changzhou from 1995 to 2017
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Fig.4 The change trend of local and tourism ecological efficiency from 1995 to 2017
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