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Fig.5 Tiered and spatial distribution of innovation ecosystem resilience level of high-tech zones in Hunan Province in 2012 and 2020
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The Connotation and Measurement of the Resilience of Innovation Ecosystem in High-Tech
Industrial Development Zones: A Case Study of Hunan Province

Tang Chengli’, Song Guandong®, Zhou Guohua*’, and He Yanhua’
(a. College of Geographic Science; b. Hunan Provincial Key Laboratory of Geospatial Big Data Mining and Application,
Hunan Normal University, Changsha 410081, China)

Abstract: At present, the economy of China is in a new stage, shifting from high-speed growth to high-quality
development. Accordingly, high-tech industrial development zones (hereinafter referred to as "high-tech zones")
have developed as clusters of innovative resources, high-tech enterprises, and industries. These high-tech zones
serve as demonstration zones for national and regional innovation development. Building a resilient innovation
ecosystem in high-tech zones and enhancing their ability to cope and adapt to an uncertain environment are
important for promoting the high-quality development of these zones as well as the regional economy. There are
few academic studies on the resilience of innovation ecosystems in high-tech zones. Incorporating the concept of
resilience and enhancing the ability of innovation ecosystems in high-tech zones to cope with risk is a topic
worthy of attention in academic research. Here we introduce the concept of resilience, explore the connotation
and characteristics of the resilience of the innovation ecosystem in the high-tech zone, analyze its evolution
process by applying adaptive cycle theory, and construct a measurement index system in four dimensions:
resistance, absorption, recovery, and transformation power. From this perspective, resilience is considered the
ability of the zone to maintain and restore its original characteristics and functions and also to continue to grow
after the system has been disturbed. The zone characteristics considered are complexity, dynamic evolution, scale
correlation, and regulation, as evident through four evolutionary stages: exploitation, storage, release, and
renewal. Using the TOPSIS method, 46 high-tech zones in Hunan Province were selected as research objects, and
their innovation ecosystem resilience levels and spatiotemporal pattern characteristics were analyzed. It was
found that the innovation ecosystem resilience level of the Hunan high-tech zone increased from 0.316 in 2012 to
0.604 in 2020, showing an overall upward trend in resilience. In terms of the increase in the level of resilience in
each dimension, the most significant increase was that of transformation power, followed by absorption and
resistance powers. The smallest increase was that of recovery power. The spatial pattern showed obvious
divergence, with the more resilient high-tech zones clustered in the Changsha-Zhuzhou-Xiangtan urban
agglomeration and the less resilient zones distributed in the western Hunan region. Over time, the degree of
spatial differentiation gradually shrank, forming the characteristics of a highly resilient agglomeration, with the
Changsha-Zhuzhou-Xiangtan urban agglomeration as the core, and Yueyang, Chenzhou, Changde, and other
multi-centers coexisting. In this study the innovation ecosystem of high-tech zones was examined from the
perspective of dynamic development; the results are expected to broaden the concept of urban development
resilience in theory and promote the high-quality development of high-tech zones in practice.

Keywords: high-tech industrial development zone; innovation ecosystem; connotation definition; resilience

measurement; adaptive cycle; Hunan Province



