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Abstract; Studying the spatio-temporal evolution and the spatial spillover effect of tourism eco-efficiency in the Yellow
River Basin is conducive to optimizing the input of tourism resources and promoting the ecological protection and high-
quality development of the area. This research estimates the tourism eco-efficiency of the 73 cities in the Yellow River Basin
in 2010—2019 based on the unexpected output super-efficiency SBM model, maps their spatial and temporal evolution
pattern by applying ArcGIS and reveals their spatial spillover effects by establishing a spatial Durbin model. The research
shows: (1) temporally, the tourism eco-efficiency in the Yellow River Basin shows prominent stage characteristics-
fluctuating development trend of first rising and then falling, and there is a slight increase in total. Spatially, it shows the
heterogeneity of stepwise decline of " downstream-midstream-upstream" . The high-value areas are concentrated in the middle
and lower reaches of the Yellow River Basin, showing an expansion trend; the low-value areas are concentrated in the upper
reaches, showing a shrinking trend. (2) The distribution of tourism eco-efficiency in the Yellow River Basin has the

apparent characteristics of spatial agglomeration and dependence. The low-level homogeneous agglomeration is significant,
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showing the regional spatial distribution pattern of " the low-value areas are constantly low, and the high-value areas are
constantly high". (3) The spatial spillover effect is significant. Government intervention and market scale have positive
spillover effects on the adjacent cities’ tourism eco-efficiency, while economic development, industrial structure, and traffic
accessibility have adverse spillover effects. Based on the empirical analysis results, we suggest formulating differentiated and
complementary tourism development strategies, strengthening regional tourism strategic cooperation, playing the radiation
driving role of adjacent regions, and optimizing urban spatial spillover effect, to provide a reference for regional tourism
coordination and cooperation in the Yellow River Basin. The main academic contributions of this study are: firstly,
measuring the tourism eco-efficiency of 73 prefecture-level cities in the Yellow River Basin based on the panel data, and
analyzing time-space evolution and spatial agglomeration of the 73 cities, making up the shortfall of that most studies on
tourism eco-efficiency focus on the whole country, provinces or the Yangtze River Delta, and pay insufficient attention to the
Yellow River Basin, of which carries the important national strategy. This study also expanded the geographical scope of
tourism eco-efficiency estimation to the watershed level with more natural integrity. Secondly, the spatial durbin model is
used to analyze the spatial spillover effect of tourism eco-efficiency, expand the application of spatial spillover effect, and

provide effective reference for regional tourism coordination and cooperation in the Yellow River Basin.

Key Words: the Yellow River Basin; tourism eco-efficiency; spatial spillover effect; the super efficiency SBM model;

spatial Durbin model
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Table 2 The global Moran’s

b 3 AT A T B b B S A T 4
Geographical proximity weight matrix Geographical distance weight matrix
A4y Year

42 J5) Moran's [ P P 4J5) Moran's [ P P

Global Moran's 1 Global Moran's 1
2010 0.317 4.564 0.000 0.153 10.509 0.000
2011 0.362 4.959 0.000 0.195 12.589 0.000
2012 0.417 5.703 0.000 0.199 12.918 0.000
2013 0.420 5.802 0.000 0.192 12.582 0.000
2014 0.387 5.268 0.000 0.193 12.466 0.000
2015 0.389 5.308 0.000 0.181 11.720 0.000
2016 0.220 3.519 0.000 0.128 9.700 0.000
2017 0.256 3.587 0.000 0.137 9.199 0.000
2018 0.158 2.357 0.018 0.091 6.549 0.000
2019 0.159 2.301 0.021 0.070 5.118 0.000
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Table 3 Model test
IR FEFR Test indicator K8 5 ¥ Test method G511 Statistical value P
LM K356 Robust LM no test spatial lag 2.969 0.085
LM test Robust LM no test spatial error 14.045 0.000
Wald #5156 Wald test spatial lag 20.65 0.001
Wald test Wald test spatial error 20.16 0.001
LR Ku3: LR test spatial lag 20.37 0.001
LR test LR test lag spatial error 20.21 0.001
Hausman #:38 Hausman test Hausman test 23.44 0.000
R4 SEBHAE
Table 4 Decomposition effect
A g (1) (2) (3) A5 gt (1) (2) (3)
Variabl BN (] 45357 FEY A Variable B [ 42500 Y I
anable Direct effect Indirect effect Total effect anable Direct effect Indirect effect Total effect
ED 0.264 """ -0.392""" -0.129" Gl 0.010 0.194 0.204
(7.15) (-6.45) (-2.02) (0.22) (1.59) (1.55)
IS 0. 048 -0.529 "~ -0.481 """ MS -0.023 0.373 """ 0.350 """
(0.88) (-3.83) (-3.38) (-1.13) (6.17) (5.42)
TA 0.049 *** -0.118 """ -0.069 " N 730 730 730
(3.33) (-4.21) (-2.50)

ED. 4% & & Economic development; IS ). 4%

4 Industrial structure; TA ; 38 38 il 35 ¥ Transportation accessibility ; GI; BUF T 7l Government

intewention;MS;ﬁl‘iﬁfmTﬁ Market size; * ;P < 0.05; * * ;P < 0.01; * * * .P < 0.001
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*5 BEERR
Table 5 Robustness test
A5 f (1) (2) (3) i (1) (2) (3)
R e AR el o e R
Direct effect Indirect effect Total effect Direct effect Indirect effect Total effect
ED 0.276*** -1.291 %" -1.015* GI 0.098 * 1.365 1.463
(7.54) (-3.07) (-2.44) (2.04) (1.65) (1.73)
IS 0.113* -2.652"" -2.539 " MS -0.000 1.595*" 1.595*"
(2.04) (-2.75) (-2.62) (-0.00) (3.13) (3.08)
TA 0.057 *** -0.195 -0.138 N 730 730 730
(3.89) (-1.57) (-1.13)

# P < 0.05; % %P <0.01;* % % .P < 0.001
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