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Spatiotemporal evolution and influencing factors of the coupling coordination of

digital economy and tourism eco-efficiency in China
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1 Department of Tourism Management, South China University of Technology, Guangzhou 510006, China
2 College of Tourism, Hunan Normal University, Changsha 410081, China

Abstract: The realization of coupled coordination between the digital economy and tourism eco-efficiency is an inherent
requirement of the digital-real integration strategy and green transformation demands in the new era. This paper constructs a
theoretical analysis framework for the coupling coordination between the digital economy and tourism eco-efficiency, and
adopts multiple methods including the entropy method, undesirable output Super-EBM, nonparametric kernel density
estimation, Markov chains ( both traditional and spatial ), and random forest regression to conduct empirical analysis.
Specifically, based on the comprehensive measurement of the digital economy index and tourism eco-efficiency in Chinese
provinces from 2011 to 2019, this paper further analyzes the spatiotemporal evolution and influencing factors of the coupling
coordination degree between the digital economy and tourism eco-efficiency. The results show that: (1) During the research

period, both China’ s digital economy and tourism eco-efficiency showed significant growth, presenting a regional
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distribution pattern gradually decreasing from east to west; meanwhile, the coupling coordination degree between the digital
economy and tourism eco-efficiency significantly improved, forming a regional difference of “eastern region>central region>
western region” . At the national scale, the distribution of the coupling coordination degree between the digital economy and
tourism eco-efficiency shows a concentration trend; the coupling coordination degree between the digital economy and
tourism eco-efficiency in the eastern region tends to be concentrated in distribution, while the central and western regions
show multi-tier differentiation characteristics. (2) The coupling coordination degree between the digital economy and
tourism eco-efficiency shows significant path dependence characteristics, making it difficult for provinces to achieve leapfrog
growth in the short term, but it also has spatial spillover effects. When adjacent to provinces with high coupling coordination
degree between the digital economy and tourism eco-efficiency, the probability of upward transition of the coupling
coordination degree between the digital economy and tourism eco-efficiency in the local province is significantly improved.
(3) The coupling coordination between the digital economy and tourism eco-efficiency is nonlinearly influenced by multiple
factors, among which the contribution of socioeconomic factors is relatively large, while the contribution of policy factors is
relatively small. Specifically, the marginal effects of influencing factors such as economic income, market demand,
urbanization, and traffic level generally enhance and maintain stability at a relatively high level, while the marginal effect of
government regulation shows an opposite trend. This research provides new theoretical support and practical insights for
scientifically understanding the intrinsic relationship between the digital economy and tourism development, and for

promoting the high-quality integrated development of the digital economy and the tourism industry.

Key Words: digital economy; tourism eco-efficiency; coupled coordination; markov chain; random forest regression
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Fig.1 Coupled coordination mechanism of digital economy and tourism eco-efficiency
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Fig.3 General trend of coupling coordination of digital economy and tourism eco-efficiency in China
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Fig.4 Kernel density distribution curve for coupled coordination of digital economy and tourism eco-efficiency
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Table 2 Traditional Markov Transition Probability Matrix

ER 1% BAK B [

Level Low Relatively low Relatively high High
& Low 0.8438 0.1406 0.0156 0.0000
L Relatively low 0.1786 0.5893 0.2143 0.0178
41 Relatively high 0.0000 0.2321 0.6786 0.0893
& High 0.0000 0.0000 0.0937 0.9063
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Table 3 Spatial Markov transition probability matrix

LRIk £ (i3 BAK B [
Neighborhood Level Low Relatively low Relatively high High
ik Low i 0.9310 0.0690 0.0000 0.0000
£ IS 0.3333 0.6667 0.0000 0.0000
oy 0.0000 0.3077 0.6923 0.0000
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e 0.0000 0.2500 0.6875 0.0625
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T High ik 0.9333 0.0667 0.0000 0.0000
B 0.0909 0.6364 0.2727 0.0000
EgE 0.0000 0.1333 0.7334 0.1333
[+ 0.0000 0.0000 0.0000 1.0000
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Table 4 Local and neighbourhood state level transfer

i AW WS - AR LR
Province Local transition Ni;iil:zi:)d Province Local transition Nilrga}rlll:ti};:)d
dtnt 5T A2 YA g o] R T A
K AR ] - #eR% Wi YA ] RS
(A In] 56 m L5 Wrs RER AR
17 ) R3S N2 TR RN HEFEFAR
RS ) 5 ]l N i} ] L5 ] ¥R
Ly o] NS ] - #eR% 33} R AEFETAR
bR Hefpr A RER R RER P A
BT o N [N 22 il RER ) [ #e#%
ki Y512 [l A St Y1 ) B#eRs
TLIR AEFEFAR EER P ] R ] _B#eRs
WL Hefpr A Il R i} ] 154 n]_F56F
E N1 ] N He R H RER EiEER S
e o] RS ) - #eR% Hif Y1 YA
VLV In] b5 F R R TH R R AEHE AR
AR o] N HEF a] FHER B a]_FHERS ] FH R

TS, AU A R R TR LTI MAMT S TR, @I ACHEUT 20 kR STRlEA A
FERUBRAL T DB IR, AR Sh B IR BE Rl A R B R R E AR L MR T R W R AR 2R B R
I E N AE 7 BB (GDP) , ARSI A (J0) e H b RAR JE R 3KE 7, & Uk 0+ S5k e TH 9% i ax
EREY IR RIAS SO HA R R EERRRR 7 W AN O B 7 20 & 8 5 i i Ak A e AR T
BE 4 R, A B 5 ST B S P SR NN S BOAR Al B AR A R R . A SCR A R %
PG GDP R LLHE (%) R IZAR R TR oM BT IR 45 7 i S AR B e e 7= i A A B3t T B R Tl
Yife5 | JE M 3l it Ui A 25 5 0 e 55 40 06 7l i & 9 P e 100 R SR N B8 Ak 2 2 2
(T M) FE R HAR AR

HR  H2 e R B R R LR AL Sl KO AR R Bt A Tl A5 A R AR AL T B s
)R> R T4 SR 2 0 & S i A A 7 R HE S RO R B A B BE L3RI AR SOR T %
(%) VERIARTRFEART | S K- I T it I i A9 25 o) ] sk 20 A Bl 40 X dsk st 2 B s i i W R B 3
T, I Sh B 26 B e e it A A A R | [ st o e 50 il A RO A e TN 4 R SR 3 i DX S
R G by v LA S R v, R R I T R L G R B T s () m A MR A 45 L TR, AR
SR 6 B (3 BL/F 05 oK) Ve AR A /> 2

B, BURYERE K R LA PR L 5 B R . PR R B A% 1) 2 e Ui AP i Jre RN 4 T RG &L, T
TR AR A it Ui s TR S5 Ay B A R T HESHBUIR IR BE Rl A AR S48 FR (CUNRBE TS Y ih B4R 0% )
AN S B RS R ) SO0 T, TTBORF T AR5 R BURFB1 A0 TAE4A40, RE T M 25 A s R B L BOR | >,
PRI, A% SCR FHBORF T AR AL -5 SR B AR SR A RIS (1) 1 ISR A AR AR 5 ORI 7 5
RIS IR R I T By 25 T B BB A B AT i s i s 7 | ki i v 22
TF R RSl A A5 RO SE R . ARSCRIWEBCE T &7 GDP (9 HCHE (% ) YE AR EE AR 7
2.4.2 HMXTEZEMST

AR VIF /8T 7.5, 2 L 1] B0 2 %o A R0 1 S B 52 M 3 B HILAR AR (R AR oA 3
RHE R ZR s B LA B 0.850, ¥ 712258 0.002 , AR ) FEROR . fEIL IRl 1 A SCR A
AT EE M T HAPAL T2 R ST R (R 5) o G5 RN, 252 PR 4% 5k % th KRB/ IMK YK R - AL T
Yyita R GBI SR (UM IR RHAMFRCRIPREE S, Wil , A2 5 25 4R B TR 2 1 STk R B
mTECRAEEN R, X R RPN ECTF L5 SR SBCR G AR FEZH SR TR R ES,

http ; //www.ecologica.cn



12 xR 46 1

FCIR N AT REALE T, B S A D — Bl SN 2 TR 0™ Mb il 45 1) P A 355 10 U MRS Ly T 3 5 SR A 22 Bl
ABERZEFFD RO SR T I TFIEAULAL | BI A 255 A b (4 B0 6 52 BORF IR | B A ML ) 465 BOR
PR BURZIRAR TS . BARORTE iR 5 T 575 5K 1 SRR K i 209% , HLJS 2 AU T Hi &, 3 A ED
HE T AL E SRR Rl A B AR T B R TRURR S 1T T SRR T A S 38 K
P TTRR R L 109 , AT S, X M, 588 HY ST 9 265 [# 9K h 95 15 58 3K B 5 DX sl B A3 17 kil 2%
7 AR AR SR B S T S B0 sl 0 T IR e R SE PRI SR 7 (2 RO ) o I, B 9 I
KT BERE TR AE B DR T A S A D BRSO B R, DT 2 B 5 PR, OB B 17 PRI SR A K TS S50 203 4
Ko BEON, BUFETE XEAMT IS PREE U I STk R IR T 109 , 3 B RO Rl 10 52 A X 58, 31X o B
A AR TEARAE TORESE

£S5 BENEEEER

Table 5 Results of relative importance

LA TR/ % HE44 AN DTHRR/ % He4
Influencing factors Contribution rate Rank Influencing factors Contribution rate Rank
Z2BFIRA Economic income 19.93 3 23 /K- Traffic level 13.81 4

X AMIT i Opening-up 3.44 6 FRIEHLH] Environmental regulation 2.41 7
T K Market demand 26.79 2 BURJH#S Government regulation 6.69 5
WAL Urbanization 26.93 1
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Fig.5 Nonlinear effects of influencing factors
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