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Abstract: The synergy between scientific and technological innovation and carbon emission efficiency of tourism industry is
an important path to drive the high-quality development of tourism industry. Taking 30 provinces in China as the research
objects, this paper constructs a coupling coordination model from system thinking to study the spatio-temporal evolution
characteristics of the coupling coordinated development of scientific and technological innovation and carbon emission
efficiency of tourism industry from 2001 to 2019, and then deeply analyzes the dynamic evolution trend with the help of
spatial autocorrelation and spatial Markov chain. The results show that: (1) The coupling coordination degree between
scientific and technological innovation and carbon emission efficiency of tourism industry has gradually changed from“basic
imbalance”to“basic coordination” ,showing a spatial distribution pattern of Eastern Area>Central Area>Northeastern Area>
Western Area. The right tailing extension and convergence phenomenon of the kernel density curve is obvious and presents
a bimodal evolution pattern. The discrete development and low-level state are gradually improved, and the absolute
difference between regions is reduced. (2) The coupling coordination degree between scientific and technological innovation
and carbon emission efficiency of tourism industry has significant positive spatial autocorrelation characteristics,and H-H
type and L~L type are the main local spatial correlation types. (3)The type state is in a steady-state distribution and there
is a phenomenon of “club convergence” ,which is difficult to achieve leapfrog improvement. In addition, the type transfer

process is affected by the geographical background. The severely maladjusted provinces face low-level solidification risk,
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while the high-level coordinated provinces lack the driving effect, and the basic maladjusted provinces and the basic
coordinated provinces are easily affected by the nearest neighbor effect of the severely maladjusted provinces and the basic
maladjusted provinces and their development falls back.

Key words: scientific and technological innovation, carbon emission efficiency of tourism industry, spatio-temporal

coupling, spatial Markov chain
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Fig. 1 Mechanism analysis of coupling coordination between scientific and technological innovation

and carbon emission efficiency of tourism industry
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Table 1 The evaluation index system regarding the scientific and technological innovation
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Table 2 Calculation results of the coupling coordination degree between scientific and technological innovation

and carbon emission efficiency of tourism industry
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3 2001—2019 FERHEL G F SR B HE R EB S IR ER LB Moran’s 1
Table 3 Global Moran’s I of the coupling coordination degree between scientific and technological innovation

and carbon emission efficiency of tourism industry from 2001 to 2019

Ay Z 42 J5) Moran’s T P Ay A 4= J5) Moran’s T P

2001 1.782 0.162 0.037 2011 2.472 0.236 0.007
2002 2.033 0.189 0.021 2012 2.305 0.216 0.011
2003 2.162 0.203 0.015 2013 1.912 0.176 0.028
2004 1.700 0.154 0.045 2014 1.178 0.096 0.119
2005 2.178 0.208 0.015 2015 1.279 0.107 0.100
2006 2.043 0.193 0.021 2016 1.468 0.127 0.071
2007 1.630 0.148 0.052 2017 0.873 0.061 0.191
2008 2.046 0.190 0.020 2018 1.456 0.125 0.073
2009 2.258 0.214 0.012 2019 0.984 0.072 0.163
2010 2.069 0.192 0.019 — — — —

F4 MEAFHSRFLGBHEHERESHEEN B Moran’s 1 B SR
Table 4 Local Moran’s I scattered clustering of the coupling coordination degree between scientific

and technological innovation and carbon emission efficiency of tourism industry
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3.2.2  ABA-PrBE 6 Markov 4k #4548 R 5 47
3.2.2.1 4% Markov %% % %% #t = 247

BB S el B HEROSCR RS S P E FE ) Markov FERSMERAE M4 (W2 5) Al AE O F A%
{E7E 0.651~0.875 Z [8], T JE X} f L B AE 0~ 0.214 22 [a], 454 B B S R R A8 1 5 /KT 1 B /VER
(65.1% ) T K TRAVERL 1) e R MEFE (21.4% ) , X R BIBHEL AR SR il i HEBRCEHE & R B RO R E
AN A AR MR AR A . @ X 1 2 M ) A X6 A B BB AR T 22 MBI, BIVRR & Dp o 2 Al ) I
RS IMIME R T 10 ML RESS B A8 SR Il e HEBUSCRHE & PR B 2 ) 473t 3. BT 288045 1y
PREFRAUAAZ BIRE RN 86.8% , ] L HE AL BUMERA N 11.8% , “ BEARAMS 1 Bl s RN ™ PR A A (L A SR P 456
22, BEEBIAA UK REBE S 1 28I (Y RUE 7E A 2SR AR 65.1% , 1] EEETHAY AT AEYE (21.4%) i T
] N R TRENE (12.7%) ;111 258 (3 PR FF AU AR BIREEE R 65.9% , 1a] T A 3L AR (19.0% ) 4L 1 ]
EERE IR (13.5% ) 5 TV 2R RIS A2 7 Y AR A 440 T 87.5% W #L i /K-, ) T ¥ % A3 oy
9.7% , FAT W () ARLSR R [R) 7 RRAIE. PRI ASR e — 2 Ak T IV 2SR 3 (7 Bl , AR i 1,11 2804y
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£S5 2001—2019 FRHL BIHT 5 ARl B HE B3 & 1A E B 5 45 Markov B 2 46 BE
Table 5 Traditional Markov transfer probability matrix of the coupling coordination degree between scientific

and technological innovation and carbon emission efficiency of tourism industry from 2001 to 2019

FRA P8 B 281 BAIR n/ A 1 2871 ISt TIT 2554 IV 268
1257 144 0.868 0.118 0.014 0.000
11 2% 126 0.127 0.651 0.214 0.008
NS 126 0.016 0.190 0.659 0.135
IV 27 144 0.007 0.021 0.097 0.875
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3.2.2.2 7|8 Markov % %% %% 15 & A7

TEAESE Markov i 19 5ERE L7 — 207 R XI5 22 ) 52 BT 5 i T L Bk A A58 3 S 5 B ) A ) 2 1]
SRR, A G A S TR J5 TR Markov FeREREAFERE (WL 6) . PRI .

ORMELES T 4RI 1 BHCRUHT S iR Ll B HE SRR 5 PR IR BE B AT T, 25 A1 R M A I 2
XA B AR T AR Mk L RO BUEL, 2548 00 F1 B ORI DR BE ATD SR M0 1) T8 5 A 2 BRSO
SRR 25 (6] IS 28 B T v T ek 5 45 e eI , by 12048 003 X RS FH T il AR B 52 i 14 ik v
TIRA TN, DI S SO AS A R DI RE 3R I8 AT B 5 T 10 2828 TI0 2R304 17y IR T B e ik 2 45
St e PR BOCHMERE R T Al XUBS 1 S5 e I AT, ik T b AR A BT ] L 34 Dol I ot J 88 I 2 T
METEEL, FS VIR BE A AR TH AN 5, B 5 S 18] 3 A R AR S5t fin W ek s TV S804 Oy R 5 bin e e JRR 45
4 ABERTFAS R RN T AT BR.

QBB HT SR Bl B HEBOSCRHE 5 DPRRAS S AR A T SR AEAAR R R 2 8], A TV B (3 1
SRIIRZS 1 SRS e BRERC 10 e B8 Sy 11 SR BY AR T 1) RS Oy 1L 2R M. AP AP A
SR BRAE e B (1) A% slm) TR B 1 90) 59T B8, (EAERAR R U, X EDIE T HATRH BT S
iR MU AR B BU 45 AN SR R M B R CSCR AT o ke PR BT (2R W S A9 A R BLAR , —E R T
) S JR T 7 A 4 2 T i A PO AS A DA SRR S s s A g

OTEARFIZERILRIRE 50 R, 48 0 B 5 DR 2R HURL RS R A AA TR 22 5. Bl 25 IR IR 2R 2 T g 1 26
TUAE 3 1) L3R Sy 11 SR ) MR A< SE g I s 11 S B0 A f3 1) L% S T BN 1) R A8y 1 2RI B 1y
Wk K T 204 5y 1) A G DU 2 AL, (L T 2704 173 i) b 6 % O MR SRR 1) R B A A3 T T 26 7Y
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THERRR | TR TR IET IO RS 1 ikl K R 51 A PRI A H Bk = R AT AT 2 T R Z R IR
B, WA DI AN, S EURAS AN B A RO DA A TV B (03 B B A 442 1)t Sh A b A R
T T AR 003 5 5 % 1T 2T I8 B2 M0 111 75 A R 1l 8¢ DU , e A\ LR TR A IR B
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Table 6 Spatial Markov transfer probability matrix of the coupling coordination degree between scientific

and technological innovation and carbon emission efficiency of tourism industry from 2001 to 2019

25 [A) s Je 257 A ARAS BIR n/ A T2 11 285 101 2780 IV 28
1298 65 0.877 0.108 0.015 0.000
—— 1120 24 0.167 0.583 0.250 0.000
o 101 2571 29 0.000 0.207 0.690 0.103
IV 2541 22 0.000 0.045 0.000 0.955
1257 25 0.760 0.200 0.040 0.000
1% 11 2% 52 0.058 0.692 0.250 0.000
- 111 2871 45 0.022 0.267 0.667 0.044
v 2541 10 0.000 0.100 0.300 0.600
125 21 0.810 0.190 0.000 0.000
— 1124 37 0.108 0.784 0.108 0.000
s IIT 2574 31 0.000 0.097 0.806 0.097
v 25 42 0.000 0.000 0.071 0.929
125 27 0.926 0.074 0.000 0.000
—— 11 29 21 0.095 0.714 0.190 0.000
e 11T 2574 27 0.000 0.111 0.859 0.037
v 2541 62 0.000 0.000 0.032 0.968
=3\
4 45
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AR RN ELAFAE “ ARUR TR )7 BR324 SR 252 B R Wiy, HAT 22 18] ¥t 00 5 1 264 1
TR AR T B E BE TV 2B (3l SOV AL T T 288048 (73 T 5y 52 58] 110 6 QB8 14 52 0 1 5| 2
R [ A DX I8 2 S5 7 R KU

ASCHE TATL I PRI AL SRS KRBT FE N A, JETRHb T BEA B SR BHE BT A2 I R
Z— N ABEIRIREZR AT FEGE o0 A 00X AR S i e ol AR M8 2 — B 8l g R/ TR AN K il SR
1T B Z X BRI RHIE LA ML 51 28 S S5 AR SC RO Y B, AR SCRInIN R ) 22 L) T A4 Bk i 45 ik T
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