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Development Status and Optimal Path of Biopharmaceutical Industry Innovation Ecosystem in

Liaoning Province
ZHAO Yanlin,ZHANG Shuo,YANG Li
(School of Business Administration ,Shenyang Pharmaceutical University ,Shenyang ,Liaoning ,China  110016)

Abstract: Objective To provide a reference for the optimization of biopharmaceutical industry innovation ecosystem in Liaoning
province. Methods An evaluation indicator system of biopharmaceutical industry innovation ecosystem consisting of four criteria
(innovation subject, innovation investment intensity, innovation output capacity, innovation environment) and 24 indicators (number of
enterprise , research and development fund, number of patent application the same year, highway density) was constructed. Based on
the relevant statistical data of 29 provincial — level administrative regions in China (excluding Tibet, Qinghai, Hong Kong, Macao
and Taiwan) from 2011 to 2021,the development status and obstacle factors of hiopharmaceutical industry innovation ecosystem in
Liaoning province were analyzed by the overall entropy method and obstacle degree model, and the optimal path was explored.
Results The overall level of the biopharmaceutical industry innovation ecosystem in Liaoning province was medium or lower in the
included provincial — level administrative regions. The main obstacle factors were innovation investment intensity and innovation
environment. There were problems such as insufficient innovation investment, poor innovation environment, low innovation efficiency
and small scale of innovation subject. Conclusion We can optimize the biopharmaceutical industry innovation ecosystem in
Liaoning province by increasing the investment in industrial research and development, increasing the introduction of technological
innovation talents, optimizing the industrial layout, strengthening the construction of technological innovation environment and
transformation of technological innovation achievements.
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Tab.2 Information entropy and weight of various indicators in

evaluation system
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Tab.3 Comprehensive score and ranking of biopharmaceutical industry innovation ecosystem in 29 provincial — level administrative

regions (point)
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Fig. 1 Comprehensive score of biopharmaceutical industry innovation ecosystem in 29 provincial — level administrative regions in China

from 2011 to 2021
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Fig. 2 Comprehensive score of biopharmaceutical industry innovation ecosystem in various regions from 2011 to 2021
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