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Abstract: Accelerating the enhancement of green technology innovation competitiveness is an
inevitable requirement for achieving high-quality development in Yellow River Basin. Building
upon a systematic evaluation of the green technology innovation competitiveness in Yellow River
Basin from 2009 to 2020, using vertically and horizontally opening grade method, an in-depth
analysis of its spatiotemporal distribution pattern and dynamic evolution features was further

conducted through the utilization of kernel density estimation and spatial Markov chain;
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additionally, an obstacle degree model was employed to analyze the main factors hindering the
improvement of green technology innovation competitiveness in Yellow River Basin. The results
show that D the overall development of green technology innovation competitiveness in Yellow
River Basin exhibits a “W”-shaped trend with four stages. including decline period. ascendancy
period, re-decline period, and revitalization period; the absolute differences in green technology
innovation competitiveness between regions have diminished, yet a significant gradient
development characteristic persists, with competitiveness increasing successively from upstream
to downstream. (@ There is a transfer inertia of green technology innovation competitiveness
between different levels in Yellow River Basin; regions with low competitiveness face severe
grade barriers, while regions with high competitiveness exhibit a club convergence phenomenon;
under spatial effects, the probability of grade locking in the transfer of green technology
innovation competitiveness decreases, but cross-level transitions remain elusive. @ The obstacles
to green technology innovation competitiveness in Yellow River Basin mainly manifest in the
aspects of inadequate green development and outcome transformation; factors such as unit GDP
energy consumption, energy consumption structure, energy consumption, openness, and the
number of green technological papers published are identified as the primary impediments to the
enhancement of green technological innovation competitiveness in Yellow River Basin.

competitiveness; spatiotemporal differentiation;
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Table 1 Descriptions of Each Statistical Variable
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Table 2 Cluster Analysis Results of Green Technology
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Table 6 Obstacle Degree of Green Technology Innovation

Competitiveness of Various Provinces and Regions

in Yellow River Basin

B BB | BURFAE | QIR | g ke
Hilg 21.78% 29.36% 18.53% 30.33%
H 21.79% 29.69% 15.03% 33.49%
i 19.30% 16.71% 19.24% 44.74%
FH 23.78% 33.52% 18.05% 24.66%
LEd 26.20% 33.84% 18.31% 21.65%
e py 17.62% 26.28% 12.30% 43.80%
1L v 25.88% 35.23% 17.72% 21.18%
i 20. 86 % 21.53% 21.49% 36.12%
1% 1.93% 3.07% 39.90% 55.10%
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Table 7 Obstacle Degree of Green Technology Innovation Competitiveness Indicators in Yellow River Basin as a Whole and

in Various Provinces and Regions

X o — B2 o BRI EEN Ry o Y 12 o R
BIRTS | BEE | WAETS | E&E | BRSO ERERE | BT S | BEE | WETES | R
HE VAT i Sk d2 12.93% d3 6.18% d1 5.63% 2 5.51% b3 5.40%
H b3 8.03% d3 7.11% a2 6.74% ds 6.70% d1 6.68%
ik d2 9.45% 2 7.95% d1 6.85% b3 6.65% b5 6.47%
Py d2 17.13% d3 11.54% d4 7.02% 3 6.35% d1 6.23%
TE ds 9.16% b3 8.99% d1 7.46% c2 6.99% b5 6.80%
S d2 10.51% b3 8.55% a2 8.31% ad 6.91% b5 6.58%
(Sl d2 15.65% d1 8.72% cl 7.72% ds 7.58% d4 7.54%
Ty b3 8.52% b5 7.33% al 7.19% a2 6.87% ds 6.80%
o) d2 16.79% cl 9.08% a2 7.26% d3 7.16% cd 6.16%
1R d2 36.52% ds3 16.12% cd 11.71% c3 10.47% c2 10. 46 %
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