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Abstract: [Purpose/Significance] The coupling and coordination of technology-ecology-economy is an important guarantee for

doi:10.3772/j.issn.2095-915x.2026.01.009

promoting high-quality economic development, as well as a systematic foundation for achieving harmonious coexistence between
humans and nature and long-term social stability. [Method/Processes]| Based on data related to scientific and technological
innovation, ecological environment, and economic growth in 16 cities in Shandong Province from 2013 to 2022, a three-system
comprehensive evaluation index system was constructed according to local conditions. By using entropy weight method, modified
coupling coordination model, and ARIMA prediction model, the spatiotemporal evolution characteristics and laws of coupling
coordination between technological innovation, ecological environment, and economic growth were systematically revealed,
and the obstacle factors were deeply analyzed. [Results/Conclusions] The evolution trends of scientific and technological
innovation, ecological environment and economic growth in Shandong Province are different. Their growth rates are in the order
of scientific and technological innovation, economic growth and ecological environment. The three systems have different spatial
differentiation characteristics. The areas with good technological innovation and economic growth are mainly concentrated in the
central and eastern regions of Shandong, while the areas with good ecological environment development are mainly concentrated
in the coastal areas of eastern Shandong; From 2013 to 2027, the overall coupling and coordination degree of Shandong Province
steadily increased, but the growth trend and magnitude varied among different cities, showing a spatial distribution pattern of
“strong in the central and eastern regions and weak in the southwest”; The trend of obstacle factors in Shandong Province is
obvious. At present, the key obstacle factors affecting coupled and coordinated development are economic growth and ecological
environment. At the same time, the types and proportions of main obstacle factors vary among different cities.
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