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Abstract: Promoting the green development of tourism industry is the due meaning of responding to the targets of “carbon
peak and carbon neutrality” and achieving high-quality development in the new era. The super-efficiency SBM model and
multi-spatio-temporal analysis methods were used to quantitatively explore the spatio-temporal pattern and dynamic evolution
characteristics of tourism green development efficiency of cities along the Yellow River Basin from 2010 to 2020, and the the
dynamic response relationship between the tourism green development efficiency and the driving factors was revealed by
adopting panel quantile regression model. The main results show that; (1) With the passage of time, the green development
efficiency of tourism industry in the Yellow River Basin showed a tortuous dynamic change trend, and the non-equilibrium
between regions always existed, but there was a dynamic convergence trend in the differences of green development

efficiency of tourism industry. In terms of spatial distribution, the number of areas with medium efficiency occupied the

E&TH IR IS4t SRR (2023 Y]082) ; IIVEA TR AR R R H (2023Y728) 52023 4 I VE I & KR RITH (6 5)
U #5 B #A:2023-12-29; P 2& H ki B 85 : 2024-10- 12
# WIRAE# Corresponding author. E-mail ; wzYunCheng@ 163.com

http ://www.ecologica.cn



512 xR 45 4

mainstream, showing a gradual differentiation pattern from the upper reaches to the middle and lower reaches of the Yellow
River. (2) Regarding spatio-temporal dynamic characteristics, both the local spatial structure and the network of
dependency relationships of tourism green development efficiency in the Yellow River Basin were relatively stable, but there
was a situation of synergistic growth and spatial competition in the direction of migration. (3) In the process of spatio-
temporal transition, most municipal units showed strong transfer inertia or spatio-temporal inertia, indicating that their local
spatial states are difficult to change in a short period of time. (4) From the perspective of driving factors, tourism economy,
industrial structure, science and technology, transportation convenience and urbanization level jointly affect the evolution of
the efficiency pattern of green development of the tourism industry in the Yellow River Basin, but there are differences in
the effects of each influencing factor in different quartiles. Specifically, the low-quantile units of green development
efficiency in tourism industry were mainly influenced by the scale of tourism economy, the degree of opening to the outside
world, and the level of urbanization; while for the units with high-quantile, the optimization of factors such as industrial
structure, transportation convenience, and science and technology had a greater positive marginal effect on the efficiency
improvement of such areas. Finally, according to the above research results, the relevant policy recommendations were put
forward, which can provide some reference for optimizing the green development efficiency pattern of tourism industry in the

Yellow River Basin and promoting regional ecological protection and high-quality development.

Key Words: tourism industry; green development efficiency ; spatio-temporal dynamics; panel quantile regression; Yellow

River Basin
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Table 2 Spatio-temporal transition matrices of green development efficiency in tourism industry

BT %

Transition types HH, HL i Ll
HH, IV (0.283) I (0.018) I (0.023) 1M (0.010)
HL, I (0.013) IV (0.052) Il (0.000) I (0.015)
LH, I (0.030) 1T (0.002) IV (0.132) I (0.028)
LL, 1T (0.010) I (0.020) I (0.038) IV (0.325)

HH ; 2555 (282 High-high ; HL; =516 (247! High-low ; LLARAE (24%!) Low-low; LH K (25%) Low-high
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Table 3 Results of panel quantile regression

75 i AL Quantile oL
Variables 10" 25t 50t 75t 90™
Intes 0.442*** 0.207 ** 0.123 *** 0.081 0.045 0.162**
(0.113) (0.090) (0.042) (0.076) (0.136) (0.068)
Inis -0.230 0.124 0.289 *** 0.311** 0.583*** 0.305***
(0.152) (0.129) (0.105) (0.143) (0.142) (0.091)
Inst 0.067 *** 0.062*** 0.051** 0.081 *** 0.026 0.104 ***
(0.020) (0.022) (0.024) (0.029) (0.032) (0.025)
Inoul 0.0440 *** 0.0251** 0.0148 -0.0109 -0.0153 0.0117
(0.016) (0.012) (0.011) (0.014) (0.015) (0.015)
Inul 0.903 *** 0.844*** 0.725*** 0.650 *** 0.371 0.808 ***
(0.238) (0.223) (0.174) (0.197) (0.238) (0.121)
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(0.022) (0.019) (0.019) (0.022) (0.023) (0.031)
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(0.311) (0.264) (0.158) (0.142) (0.135) (0.160)
constant ~8.100*** ~7.207 *** ~6.484 -6.023 *** ~4.249 -6.454 """
(1.483) (1.402) (1.203) (1.172) (1.155) (0.832)
N 660 660 660 660 660 660
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Fig.6 Flexibility coefficients distribution of independent variables
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