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Abstract

The biopharmaceutical industry is a special high-tech industry that concerns the national economy
and people’s livelihood. Based on the core essence of innovation resilience and the specific attrib-
utes of the biopharmaceutical industry, an evaluation index system for its innovation resilience was
constructed, and the entropy method was used to measure the innovation resilience level of Hu-
nan’s biopharmaceutical industry from 2015 to 2023. Research has found that the overall level of
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innovation resilience in Hunan’s biopharmaceutical industry has improved between 2015 and 2023,
but the increase is not significant. In the future, Hunan Province needs to seize the strategic devel-
opment opportunities of the biopharmaceutical industry, and the key is to continuously enhance its
innovation vitality. The paper concludes that the improvement of innovation resilience in Hunan’s
biopharmaceutical industry must focus on optimizing the innovation organizational network of bi-
opharmaceutical enterprises, focusing on the research and development of key core technologies
in the biopharmaceutical industry, improving the full chain of “attraction, training, retention and
utilization” of scientific and technological talents, and leading the digital transformation and up-
grading of the biopharmaceutical industry.
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Table 1. Evaluation index system for innovation resilience of biomedical industry
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Table 2. Reliability test (Cronbach’s alpha analysis)
2 2. {58 (Cronbach’s alpha 15 £#7)
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Table 3. Validity test
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1 0.613 0.035 0.618 0.173 0.789

2 0.863 -0.066 0.128 0.049 0.767

3 0.932 0.080 0.071 —0.055 0.884
o 4 0.115 -0.075 0.825 -0.131 0.716
G

5 0.570 0.016 -0.525 -0.411 0.770

6 0.080 0.940 -0.072 -0.065 0.899

7 -0.058 0.927 -0.002 0.112 0.875

8 0.027 0.039 -0.052 0.944 0.897

ZAtTTEMA: 82.455%
KMO f8: 0.632
P{f: 0.000
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Table 4. Regional distribution of Hunan biopharmaceutical enterprises (unit: individuals)
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Table 5. Descriptive statistics of innovation resilience related indicators
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Table 6. Innovation resilience level of typical biomedical enterprises in Hunan province

% 6. HREEMEA AR A BIFFIE KT

JB AR 2015 2016 2017 2018 2019 2020 2021 2022 2023
300015 0.22 0.23 0.29 0.31 0.3 0.28 0.72 0.4 0.44
300267 0.35 0.28 0.44 0.13 0.18 0.14 0.1 0.32 0.48
300358 0.2 0.17 0.14 0.09 0.14 0.2 0.34 0.49 0.58
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300705 0.1 0.33 0.47 0.7 0.65 0.62 0.6 0.63 0.64
002412 0.17 0.06 0.05 0.04 0.03 0.03 0.01 0.01 —-0.02
000908 0.2 0.17 0.15 0.28 0.32 0.32 0.22 0 —-0.22
000989 0.74 0.7 0.65 0.61 0.57 0.54 0.1 0.3 0.35
IR 0.28 0.28 0.31 0.31 0.31 0.30 0.30 0.31 0.32
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Figure 1. The changing trend of innovation resilience in typical biopharmaceutical en-
terprises in Hunan Province
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