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Abstract

Against the backdrop of the “dual carbon” goals and the accelerated development of the digital economy, green and low-carbon
transformation coupled with digitalization has emerged as a pivotal pathway for driving high-quality economic growth. Technology
finance plays a critical role in this process by optimizing resource allocation and fostering technological advancement. Grounded in
endogenous growth theory and new structural economics, this study constructs a multidimensional dynamic mechanism framework
and conducts empirical analysis using panel data from prefecture-level cities in Shandong Province from 2010 to 2024. The
findings reveal that technology finance significantly promotes the development of the green digital economy, primarily through
technological innovation and efficient resource allocation, while exhibiting notable regional heterogeneity. Additionally, it plays a
vital role in alleviating financing constraints and mitigating transformation risks. Based on these insights, the paper proposes policy
recommendations—including enhancing the technology finance system, strengthening digital infrastructure, and optimizing the
institutional environment—to provide empirical evidence supporting the coordinated development of regional green, low-carbon
initiatives and the digital economy.
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