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Fig. 1 Spatial layout of the travel efficiency of China's National Scenic Areas
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Tab.1 Gravity center evolution of spatial layout of travel efficiency of China's National Scenic Areas
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20104 118°11'E, 30°10'N P4 i e 66.52 1766.37 1252.63
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20104F 114°25'E, 29°26'N P FE 74.36 1756.41 1127.35
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Tab.2 Gravity center evolution of spatial layout of the total factor productivity of China's National Scenic Areas
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Tab. 3 Stationary test of the panel data

IPS LLC

AR K 2 IPS-W b g LLCT Pl ZEi
(C,TL) Siilhid (C,TL) Siiti

TE (1,1,0) -20.26 0.000 (1,1, -24.29 0.000 TR
PTE (1,1,0) -14.38 0.000 (1,1,1) -21.55 0.000 TR
SE (1,1,1) -13.58 0.000 (1,1,1) -16.66 0.000 e
TFP (11,1) -10.33 0.000 (1,1,1) -15.72 0.000 e
INECON (1,1,1) -154.16 0.000 (1,1,1) -224.23 0.000 e
INMARK (11,1) -25.57 0.000 (1,1,1) -50.36 0.000 T
INTRAN (1,1,1) -13.22 0.000 (11,1) -18.93 0.000 TR
ININFO (1,1,1) -12.36 0.000 (11,1 -17.52 0.000 TR
INRESO (1,1,1) -17.57 0.000 (1.1,1) -23.48 0.000 TR
InNSTRU (1,0,0) -4.27 0.056 (1.1,1) -16.54 0.048 T

InSYST (1,1,1) -18.36 0.000 (1,1,1) -26.18 0.000 T
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Tab.4 Lag regression results of explanatory variables without explained variables involved
PG T TR AT SR SRV SRV AR

Bl it PR AR it TE PTE SE Tech PTEch SEch TFPch
L Tobit . . — GMM—# GMM—# GMM—#
3 s 527 ] SERL % N . N
Ak WL [ EESN RN z45 =5 =5
INECON 0.0928** 0.0416** 0.0413* 0.0223 0.0316 0.0218** 0.0112
(7.24) (3.09) (2.57) (1.52) (2.17) (1.92) (2.49)
INMARK 0.0433 0.0328** 0.0265 0.0617* -0.0018 0.0024* -0.0013**
(3.15) (2.52) (2.60) (3.05) (-1.12) (0.28) (-1.06)
INTRAN 0.0572%** 0.0163 0.0260**  -0.0056 0.0342* 0.0455 -0.0126%**
(4.36) (2.03) (2.55) (-2.35) (2.43) (2.58) (-2.02)
InINFO 0.0468 0.0254** 0.0120 0.0034* 0.0048** 0.0125 -0.0003*
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AT 4.37 4.25 4.83 5.14 352 3.23 3.17
Observations 360 240 240 240 240 240 240
Hausman 15 - 76.35%** 16.03** 21.28 35.26
Arellano-Bond
AR( - - - - 0.001 0.005 0.001
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AR(LL) 5o - - - - 0.617 0.728 0.843
Sargan 6 4 - - - - 0.000 0.257 0.000
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Tab.5 Lag regression results of explanatory variables with explained variables involved

45V A5V ARV A5V (AR !

PSR E i TE PTE SE Tech TFPch
NN Tobit , . ,
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0.8334%**
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SECD) ; - (-0.32) :
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InINFO 0.0006%** 0.0013%** 0.0014%** 0.0042%*%* 0.0030%*
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WA
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Fig.6 Synthetic driving pattern of spatial layout evolution of travel efficiency of China's National Scenic Areas
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The spatial evolution of travel efficiency of China's National Scenic
Areas and its driving mechanism

CAO Fangdong', HUANG Zhenfang', YU Fenglong"?, WU Limin*
(1. School of Geographical Science, Nanjing Normal University, Nanjing 210023, China; 2. School of
Geographical Science, Nantong University, Nantong 226007, China )

Abstract: By using Data Envelopment Analysis (DEA) method, this paper first comprehensive-
ly measures and calculates the tourism efficiency of China's National Scenic Areas. Then, meth-
ods of Standard Deviation Ellipse and Barycentric Coordinates are adopted for exploring how
the gravity centers of travel efficiency of China's National Scenic Areas evolves and for analyz-
ing the important factors which affect the evolution path and its mechanism. Results are shown
as follows: (1) Generally, the tourism efficiency of China's National Scenic Areas is not high,
with a comparatively low variation. The comprehensive efficiency, pure technical efficiency
and scale efficiency are characterized by obvious fluctuation, which illustrates, in the early
stage of the reform and opening up, that the tourism development of scenic areas benefited
from scale-investment and effective monetary capital investment is the main measure to pro-
mote tourism development. In addition, the average efficiency value shows an overall decline,
which indicateds most scenic areas are in a state of inefficiency, lack of DEA optimum state so
that the production unit of scenic areas shows certain resources redundancy and inefficient de-
velopment. (2) Viewed from the distribution of the gravity centers on the whole, they are main-
ly located between 107°11'E-118°37'E and 29°02'N-38°55'N, an east-west span of about 11°
and south-north span of about 9°; seen from the evolution of travel efficiency gravity centers,
the comprehensive efficiency varies the most, but on the whole the paths all change from west
by south first to east by north, then back to west by south. Meanwhile, the trend of east by
north of the gravity centers of the scale efficiency and total factor productivity are relatively
small, while the trends of the comprehensive efficiency and pure technical efficiency change
greatly.(3) By analyzing the evolution driving mechanism of spatial layout of scenic areas trav-
el efficiency, we can find out that the level of economic development, resources endowment, in-
dustrial structure, transportation development, information technology and system supply are
the important factors which affect the gravity centers shift of the travel efficiency, and these fac-
tors promote the dynamic evolution of spatial pattern of the travel efficiency. Through optimiz-
ing the industrial structure, introducing advanced technology, making perfection of the market
mechanism, scientific government regulation and improvement of resources endowment, we
can effectively raise the travel efficiency of scenic areas.

Key words: DEA; National Scenic Area; travel efficiency; spatial evolution; driving mecha-
nism



