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Comprehensive Evaluation and Spatial-temporal Evolution of China’s
Sci-tech Creational and Original Innovation Capacity
CHENG Xiang', JULAITI Jiansuer', YANG Yi’
(1. Beijing Union University, Beijing 100101 ;
2. Beijing College of Finance and Commerce, Beijing 101126)

Abstract: China’ s regional sci-tech innovation is developing towards the formation of core creational and
original capacity. From the connotation of sci-tech creational and original innovation capacity, 36 three-tier
indicators are designed to build a provincial evaluation system from five perspectives: sci-tech innovation
foundation, policy orientation, sci-tech innovation input, sci-tech innovation output, and sci-tech innovation
openness. Using the second-weighted vertical and horizontal gradation method, this paper conducts a dynamic
evaluation of provincial sci-tech creational and original innovation capacity in China from 2012 to 2021. Then, it
explores their spatial and temporal characteristics with the ESDA method.

The marginal contributions are twofold. First, it considers the knowledge spillover effect of sci-tech innovation
and the policy effect of incentivizing innovation activities. Adding the dimensions of openness and innovation
policy, it constructs a comprehensive evaluation system reflecting the development of sci-tech creational and original
innovation capacity in this decade. Second, it combines quantitative methods with qualitative analyses and uses the
second-weighted vertical and horizontal gradation method to construct this evaluation system, quantify the creational
and original capacity, and synthesize comprehensive indexes. Thirdly, it aims to study the spatial distribution and
spatial and temporal evolution of China’ s sci-tech creational and original innovation capacity and explore its spatial
differentiation characteristics.

The results are as follows. (1) Based on the weighting results of the vertical and horizontal gradation method,
openness and inputs have a greater impact on the sci-tech creational and original innovation capacity. Specifically,
the R&D expenditure per 100,000 people exhibits the highest weighting coefficient, followed by policy orientation
and the direct innovation policy driven by fiscal measures. (2) China’s provincial sci-tech creational and original
innovation capacity consistently exhibits an upward trend over the years, though with significant differences in the
growth rates, characterized by a rapid pace in the eastern region and a slow pace in the western region. (3) The
spatial differentiation is also obvious, exhibiting a gradual decrease from the eastern, central, and western regions,
with higher levels observed in the southern region and lower levels in the northern region. Moreover, in terms of
spatial dependence, there is a positive global spatial correlation, and the southern region exhibits a high-high
concentration pattern while the western region shows a low-low concentration pattern.

This paper enriches the evaluation index system of sci-tech creational and original innovation capacity,
visualizes the causes of provincial sci-tech creational and original innovation capacity and its spatial distribution
pattern, and proposes targeted countermeasures.

Keywords: sci-tech innovation; sci-tech creational and original innovation capacity; sci-tech innovation
foundation; sci-tech innovation input; sci-tech innovation output; sci-tech innovation openness; vertical and

horizontal gradation method
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