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X it e R 1 g A= A AR P A —E ERVE T, BRI AR SO, A Ao 2 Ay
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X B RIEEY 5K, Kl 20 HoAb A= =3B TR & R, AT RE S BUiR L — Rl K, Aok 4 U
Jif 5 XL
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], fiz% . BERAT A TR A B RS 1) — SR U™, © FEEGE R
RIFALTHy BAA 28 AR Z 5= BRIk B0 (diesel multiple-unit, DMU), S22 H| W
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F— R A yu R m DTS AR RIS R CRS MEZRGAL
K, BIRRREITHYBIRRCERE ), ST AR 20 m S a M B . 8 80E
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(1) YR ABA——BE G [ 57 35—l X 255 Ak i 2 T
FEVERIVERT, ™ 3 SR T DU 385 FE i i 58 A fr 0, B L% (Gold-
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HEAX N
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BUE, RN A T AR [ 5 08 7= A LU F8 B B o e S48 B, X AR T
W5 TS BR A

(2) NITEABA—H)S K (Lucas) BYREE, HEDASIEA KGR T35 80 /1
AR EREY, SHCAMR, AKX EFRRE SR F5Y,

(3) FHFhIFA—FERMNAGEL, Z4816 /85 VL L, WF—Ert&57 shiTt s
AR AR B 22 B AR AFE AR B8

(4) FEARBA—RIFEZH, FEEFR (MIX) T AR FREDF 53 )
2R, BARTE PRSI X Bl SR KR FRIR

(5) P AR E——E N A= BEH . SCP R SCPR GDP, i X 45 g T 44 X GDP K
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W A A o BRIESCA N & M 2T [ R A A B RIS A 2 F0, Herpr, AR i
WA T BRCYG AR AR AN R T [FIF, SHIEERPI O R R 50, LA 2002 48 4 24,
g T i WSO T 3] 2002 AE A R E AR R ZHF KA Z B FHHER
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o,InIND, +a,In EMP,+o,In EXP, +¢,
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(2) =SR2 (spatial error model, SEM), ZAHIFE4% 8 T AR M X L5 HE K
YRR A7 B — 6 B et B Gk e AR AR s A 52, T A i NOAEAE — 5 Y23 [R]AH G
PEo (RIS [a] NP A0 22 2R 0 2 AT e 2 o 25 S S AL SRR &R X3, A5 DX Jak
()7 7E BEAL 158 22 it 2 TRl 000 o AR SCRG (R R B0 i JR X 28 B 3G RO 5 Ml 1 25 ] 152
ZERRIANR

InCRS,=a,+0,InTOUR, +a,In EDU, +a,InIND, +
a,InEMP, +a,In EXP,+u,, u,=\W,u,+e,
Rt AR FRCRIIREI; 2 ins (AARS) REG HUBR L.
2.4 HIEFRIE

T TR AR A 2002 4EIF AR HEAT A EVE N SE T, 1] o A A
BRI L, FE00 75 R PTG, WAk 1 2002—2016 48 H [ il 283 4% i Y
AR GBI AT SR 53 B o SCH BT B 2R IE TARN AF iy (b B X Bk B e it
AEYE) (P EIRTSIHEL) DI A RIS, Hd2014—2016 45k i AH S >k
J5F CEIC 5 M2 DR AR e, 1 ol i 2 B0l i ok 5 b T e 1A 4 S S AR [ R 3 Al 2
RGeS ARG

3 ZERHr
31 WS MR E

{HBIDEAP 2.1 84, M5 2002—2016 4F-H[E 283 AN b i i A F= 25 B 300% . 46
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F1 20022016 EFEFRE. PEHAMEIDH TN HEE

Tab. 1 The efficiency of cities in the eastern, central and western regions of China from 2002 to 2016

Ry

(&S X i
2002 2004 2006 2008 2010 2012 2014 2016
AR ARH 0533 0.647 0563 0553 0570 0568  0.555 0574  0.570
R 0499  0.605 0580 0578 0591 0614 0557 0558 0.573
(R 0.440 0461 0470 0497 0510 0502 0436 0475 0474
BfY 0490 0571 0538 0543 0557 0561 0516  0.536 -
AR AR R 0.678  0.705  0.635 0.674  0.664 0.674  0.653  0.676  0.670
BRRHY 0.568  0.658  0.628 0.636 0.642 0.675 0.618 0618  0.630
PGB 0.524 0511 0526 0564 0587 0580 0519 0573  0.548
Byfi 0590 0.624 059 0625 0.631 0643 0597  0.622 -
H A% 530 0776 0.898  0.872 0817 0851 084 0848 0847  0.844
HRE 0.844 0895 0903 0886 0898 0.889 0.887 0.890  0.887
S 0.827 0.891 0879 0873 0.867 0.863 0.852 0.843  0.862
Byfi 0.816 0.894 0885 085 0872 0864 0862  0.859 -

T BMEHE 2002—20164F 15 ME FEARISE; “=7 FRARW BRI,

SEKT, 2002—2016 4 IR T B LR A RCR AT G, B T4 = wiiy
1o WEFEIE, A= 25 A BCRAE AL T 0.400~0.600 2 [1], ALK 2 e i /K - 11
50%~60% ., H:rr, 2002—2012 425 5 HORE B 0.490 T+ 2 0.561, IS B 2 2016 4 11
0.536, A T LT 25 A BORAKE BRI TR R AL AR 45 A R RBLSEk
F, TELTFHE A 2010 4R 012 FRE, 20 SHER”, mirhE 25wk &
S AR T VI NG S B PG 1 N AR AL, PR LR A RCRIE AR R LT R A,
AL, WA TSR A BRI R RSB S 2 EA TR RN R RIAY &, 2XEE, &
FRFNTRI LR B RCFEACEA Y, PURIRAL, 75 Fi .

MIEARRCRI T AR E , BSCR T A 2 P A, R0 X e bk i A~
BUBRBEEAS | R PG 3 X U R . 2002 4E45 SRR RSB AL ki R 201, H
HFARER3AS, hEBoAS, T8 (K 1a). 20074F 144, HAPAEER3IAS, hiEses, 7
w54 (Bl 1b), 20124104, HAFZREIA, 54, w24 (Kl lc), 20164F 11
A, HARAEE3IA, e, PEEB24 (E1d). 2002 4ELE AR IAF] 80% LA LAY T
474, AT B 16.61%, 312016 4F 35 5] 80%3k i A W e 22 29 4>, (ST S 4
10.25%. HULULR, A EIRT S5 LR S RCRERAN IR N 2 RS, A HECR
TR

MR 25 G RCR N TTROR B, MUBRCRZE ] B & Tai B R &eR (K2) ., 5
W, S ARRCREAL T 0.500~0.700 Z 8], AR EMA LT, (LA Bsh N, %X
8 1 2002 45114 0.590 7+ 2 2016 4F19 0.622, FF+ T 0.032, [RIEfAFHLIX (0.670) FlHER
HiIX (0.630) WYL ARBCRIGE S T (0.548) . M I A BB R AR AR 24 AR AR f L )
X R, HMEE T 0.800, (HITJLAEA HI¥E S, NHLIXORE, ARHHX (0.844) (1)
P RCREZR TR X (0.887) FIVEHEHLIX (0.862), M Sz It T 5 4 &K b X AH
Fb, . PEIEHL X A 0 kR LML E RS, UL B £, 1Rk %] DEA
AR, FIUBRCEX L5 B RCR I, RIBT s e T A se i, B e
ARG TR S I PN B, AP BB SRR R, MR AR KB4 .
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Fig. 1 The comprehensive efficiency of Chinese prefecture-level cities from 2002 to 2016
Tee ORI TEE ARGEIARARML RIS REE (FES . GS(2019)16975) 2, JREILEL.

3.2 FEFERE T

3.2.1 BT RFELSARTAA L MAETE 5 H) ArcGIS 10.2 Y spatial statistic analysis
BBk, e P b B2 ] B B (BB R, X 2002—2016 4 1 [ 283 AN M4 T 48 B £ B3R 11
23 (0] A ARG TR (F22) ., A 0% A EAE FEAYESE, Anselin I Getis TA R %5 [H] 3K
o7 )G 55— i ST B 2 o gl D D, [ e R 3 A7 A R M T s e, AR SO SR Y
283 N HBGLTT HES Ar TT HE BNABEE IR G . BRI, AR SCH ST A DX 8 ) B 114 45
B 25 I R . SOk, AT LR BRI 4 )R Moran's THEAI4 3 T 1% W 3%
PEACEAGEIS, 25 ML T ) 22 B £7- 5 RO KA i 2 1 25 RNEAR G, BRI IX A 28
BRLR BRI B AFTE BRI ZS [ A O . T DL, TEXTHB T R 0 25 B RCR A T B
WS, T 70007 e M 2 18] B9 25 [RIAH S
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Fig. 2 The efficiency of cities in the eastern, central and western regions of China from 2002 to 2016

R2 20022016 FHEBMRETRFLEARER Moran's 10K 4R

Tab. 2 Moran's / test results for comprehensive technical efficiency of Chinese prefecture-level cities from 2002 to 2016

AEA 2002 2003 2004 2005 2006 2007 2008 2009
Moran's / 0.1945 0.2370 0.2386 0.1904 0.1679 0.1862 0.1225 0.1170
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

A 2010 2011 2012 2013 2014 2015 2016
Moran's 0.1229 0.1979 0.1370 0.2951 0.2169 0.3306 0.2904
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

3.2.2 P ER LI ZF A FE G ER Rl SLM . SEM R R 7 )23 (8] A e P AR 24 R
PR, DRI 23 (8] ] AR v A ] RRAFAE PN ZE PR, G2 R OLS A%t WA= Effiit
SR RBICE, TFEHW Bi/ N ik (2SLS) | JT AT (GMM) | Bk
IsRYE (ML) 25773k BE . Anselin 221K F ML %F SLM Fl SEM [ S HGH Ak 1140,
JU PR ML A T BERSAT Rk G 28 o P A P I B0 ) sk S RERE )2 1 s L8PS 3T 3 T 28 5 25
BRCRZ R AR, A 3 s SR AT IR T 0 28355 & SRR R AR M R 52 i) o PRI AR SR
FIML Ik Al 1o AT Hege, ScHRIE 51t OLSAliiF45 % . 12 FHl Matlab 2016b %
Hzs i b, o8BS [l R S IR R, o0 50 v [ 283 S Hb g i gk, LI
ALK (ARHB . AP ATPEER) AR A& XA T 25 A RCR B I (A A R R A T Al S5 K
W (£3),

MEIHF AT LIAH, SLM 5 SEM LA R 5 H SR X EULI SR PREUE LogL {H 415
FAL 5 OLS BRI 1A, DA 25 [T TSR (A TR AR Ge iR B il 58— 20 4R
5 LMLAG. LMERR M HAS PG T BRI e £, 450 Won 3 Y0l 1% 3 1
AKAEAES:, {H LMERR K HAS S0 1T 3 25 T LMLAG, ] SEM AL T SLM AL, #ik
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P BF 5T

39%:

ASCAES AT 283 AL T BRI &
PR 27 GO AR R I i, R as
i) 1 22 B RUAE M M RS . 1R 25 45 6] B
HH 5 2R KU spat.aut. 7F 1% 19 i & PEKF

®3 PEMEETEFEANESHEERY
HEfEITER

Tab. 3 Regression results of tourism development and

comprehensive efficiency of Chinese prefecture-level cities

7P TR -

WAL, FOWIE(E, B Edis e ‘ZI;; iLﬁﬁsm SOE(T;‘M
N, BUAS M2 5525 B RCR AU 32 K i 28 WEDU 0.006™ 0.003 0.006"
T 5 AR B Hof A 56 I R 52, 38 (4.407) (1.476) (3.072)
ZZE A HOCIN F . SEMAR v w03 o o
AH 2 PR 28 0 28 5% 25 B OCR B 5 i) H A R (8.693) (5.773) (6.696)
W, (HEREHBEAK, NEZE mexe ?‘;(ﬁ 2222 (1’2(1’5
B L PR AACRIVY MR DR, B S
Wl AN AR Rk, & e (27.415) -
Iﬂﬂ?ﬁﬁ%%/\?&% 1%9 ééi%%%&ﬁ% spat.aut. — — 0'925*”
AR5 0.064% . FAAF X 2 5 L5 (68.638)
ﬁ%ﬂ’\]ﬁ@(@i‘ﬁ(%%:% :f‘ﬁﬂky\ﬂk}\ LogL 1259.400 3563.811 3627.183

" ) L R 0334 0.711 0.564
GO B . A BEAOK ) R )
CORPEE, SNRERE %, SE o ) 2ﬁw, )
R4y ) IE 1] 42 2 0.034% . 0.008% . ' N

- . LMERR - - 1169.421

0.006%10.004% . X —Z5R KW, BRiF e ) ) 4550

0 LA 2l 3% M 7 H -
Mﬂt&%ﬁ;ﬂ;@%@ﬁgfﬁﬁﬂﬁ@,dm E o BRI . . AT O
RRIE R X EERGE TR smopmmics st — forkmmn,

X 2 G AR AUCR A B R e, 1

PR FER BRI E Y R A, sy sha e . (e RE B AT
R A R R AR T, SEMIER S AR A ROR s M R B E R AR . R
T, BRI A pR A A P B R A RCR, SE M ST 2 A RCR I
55 8 =l MO S BSOS R ELA R A IO, R DA R S Dl A B
WIS F B AR AW AR = Oy R s, AR 2SR EAR R A .
I B SE Y FE R 28 5 25 B R S i A TR [ 5, 3R WA B FH T8 T 308 % e Jr i W 1
T AL TA BRI ], T S 2 S SO PR B L, A A AX RA A B PR AR
BPHRO, BASFEAETERCRII . T E XA RCR A TR R AR, EER
JEBY B2 Tk b 3R 225K, RCRIE T ARZ, 1 HA SCRMARI b A 28
WK . FEEEL . AL S RARBERA ST, SRR TS0 BAE TR,
MRECR T B AWHR T, &R “AK” “HANIK” MERH ., FEmiEE R
WA ETF, SRR A AR A AN A 8 R TR Pk, (L5800 I AR R
AR TV IR S 2255 04 % 7 e MELL R4k, WIRAEA L Rl AL B RCRIR TS, T E AT T
BAKZ ORI T, RIEE, A JTREAKERT A T 28 SRR stk WA X A%, i 4
FEIR T A GEAR B E LA R A P ROR AR, AN TSR B EH A 8 2RI ok .
3.23 W ERBELASZGFAEN SRR XGRS RIEN R4, B R
AR L FF RV S M X ) AR = KB IX SLM AT SEM AR R . LogL {H 3415 T4%
%t OLS BRI Al T, 1A 2 o) AR R B Al TR 24 FU AL G R e 4, E— AR
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x4 PEFRR. PHAEREX BT IRERBESEFEEVUENITEMITER
Tab. 4 Regression results of tourism development and comprehensive efficiency of prefecture-level cities
in the eastern, central and western regions of China

- R HLIX Rl X DU IX
Ar T
- OLS SLM SEM OLS SLM SEM OLS SLM SEM
InTOUR 0.0175™ 0.036™ 0.047" 0.041™ 0.036™  0.044™ 0.058™  0.062"" 0.086™
(.660)  (4257)  (5.041)  (10.513)  (4.383) (5.100) (13.150) (6.743)  (9.129)
InEDU 0.015™ 0.001 0.001 0.010™ 0.005 0.006" 0.013™  0.004 0.005
(5207)  (0278)  (0.231)  (3.851)  (1.522) (1.670)  (5.547) (1378)  (1.479)
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InEMP 0.024™ 0.015™ 0.007 0.040™ 0.017"  0.016 0.033"  0.016™ 0.046™
4319)  (3.162)  (0.716)  (8.120) (3.997) (1.914)  (6.836) (3.832)  (5.374)
InEXP 0.006™ 0.002™ 0.008" 0.002™ 0.001 0.006 0.001 0.003™ 0.017"
42900  (2213)  (2256)  (1331)  (0.562) (1445  (0.855) (2.596)  (2.387)
W*dep.var. - 0.761™ - - 0.682™ - - 0.695™ -
(19.543) (13.722) (14.555)
spat.aut. - - 0.819™ - - 0.844™ - - 0.880™"
(26.017) (30.735) 41.171)
LogL 600.331 1442.208 1450.463 567.352  1358.182 1360.646 372468 879.851  909.622
R 0.195 0.743 0.679 0.191 0.723 0.627 0.227 0.668 0.439
LMLAG = 98.863"" - - 72.991" - - 75.413"" -
R-LMLAG - 0.487 - - 21.965™ - - 10.6117 -
LMERR - - 120.070" - - 52466 - - 18159
R-LMERR - - 21.694" - - 1439 - - 53.358"
FE: UL UL RIFORTE 1%, 5%, 10%MKT iR OWEUEIRER (ST

LMLAG. LMERR M HAR MG i1 A AR e 55, AR B A MR g i T i
KN, 430l FE SEM ., SLM FIl SEMAE R ZR B . oAl MIPU 0 b IX Ao i AR . = R IX
123 18] [ 115 280 Wdep.var. 5 1R 2225 [A] H A1 R B spat.aut Y E M IE, P 500E T
SR IX S MR T 2R U5 2 B CRAT A 23 (R A SR IE 19 2 ) ¥4 HE 500

IYRATE, AREBHLIX A A ST GEA K FIEE 5 == MOl A B BRI . & K P
K, PIRPDN R RHZ M X 2 5 45 A R B E R 1 . RIS AT 2 B 42 B BRI
FHBREEAR IR, W o FE AN — = P HE AR UG, RPN TR R EHE R 1%, &
BeLi B R E 15172550 0.047% . 0.008%H10.004%.,  H &S HE X (19 A7 B A RV S
Fb AR BB 3 5 S KO B . BRIFIRA . B T = MO A BB A L E X 2
TrLE A WOCR I STl ks o, HL& I R AR 1%, L UF 456 R0R 7l 1E 17 42 5
0.036%. 0.017%7#10.003%. MPGHERRHLIXEE , A JT A SR B g i o ik & PR ARG 56
B AT 22 B 253 ORI sk e o, O ESE —88 =Mk Mol A 5 8, W
b, 2oL E, FREEERE 1%, DU EEERCRS HIE R AR5 0.086% . 0.046%
0.017%7H10.005%.
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(2) Jiglipll A& Je nl B e T 25 A R R, RIUAIRIFI A 5 1%, 40
LEARCRIEIN 25 0.064%, HXTTTLE G RCRMIEHRE &S T AR H 7
FEAEHCE . A = M N BB B ORIV IB S Y o 3T R AL 1 R T AR I
AP~ R BT, Pl I T SE R i AR IREE , b ok T 200 A5 1 TR R
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The influence of tourism development on regional economic
efficiency: Evidence from 283 prefecture-level cities in China

YU Tingting', ZUO Bing', SONG Yuxiang’, WU Yuanyuan’
(1. School of Tourism Management, Sun Yat-sen University, Guangzhou 510275, China;
2. School of Geographical Science, Northeast Normal University, Changchun 130024, China)

Abstract: The development of tourism has gradually strengthened its correlation and driving
effect on the national economy. Tourism is an important part of the service industry, and the
increase of its share means the growth of non-essential consumption, which provides a strong
market driver for China's overall economic development. The government emphasizes the
driving effect of tourism on economic development. According to the 13th Five- Year Plan
(2016-2020) for tourism development, tourism should be developed as an important force in
economic transformation. Based on the panel data of 283 prefecture-level cities in China from
2002 to 2016, this study adopts DEA model to measure the comprehensive efficiency, technical
efficiency, and scale efficiency of each prefecture- level city. It then establishes spatial-
econometric models to investigate the impacts of tourism development on comprehensive
efficiency of economy. The main findings are as follows: (1) Overall, the comprehensive
efficiency of the sample cities shows a tendency of rising first and then falling, and input-
output efficiency is at a low level. Only a few cities achieve the optimal efficiency. The
comprehensive efficiency is roughly equivalent in the eastern and central regions, while that of
the western region is relatively low. (2) Tourism development can significantly improve the
comprehensive efficiency of the cities, which is reflected in the positive change of 0.064% for
every 1% increase in tourism revenue. And its effect on the overall efficiency of the economy is
significantly higher than that of human capital, proportion of output value of secondary
production, number of employees in secondary and tertiary industries, and proportion of
government fiscal expenditure. (3) There are regional differences of tourism in improving
comprehensive efficiency in China. The effect of tourism development on comprehensive
efficiency in the western region is larger than that in the eastern and central regions. This can
be attributed to the different development stages of different regions in China. The western
region is at the stage of increasing returns to scale, while northeast and central regions,
especially their large cities, have entered the mature stage of development, featuring constant
marginal returns or decreasing marginal returns.

Keywords: tourism development; economic efficiency; DEA; spatial-econometric model; China



