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Study on Evaluation of Innovation Efficiency of Pharmaceutical Industry in China Based on Three-stage
Data Envelopment Analysis

XU Liying', WENG Kunling', JIANG Dan', CHU Shuzhen"*(1. School of International Pharmaceutical Business,
China Pharmaceutical University, Nanjing 211198, China; 2. Research Center of National Drug Policy &
Ecosystem, China Pharmaceutical University, Nanjing 211198)

ABSTRACT OBIJECTIVE: To provide reference for improving the innovation efficiency of Chinese pharmaceutical industry and
promoting the high-quality development of the pharmaceutical industry. METHODS: Using local economic development, policy
support, industrial foundation and innovation foundation as environmental variables, three-stage data envelopment analysis (DEA)
was used to explore the change regularity of innovation efficiency of the pharmaceutical industry by collecting related data such as
input, output and invironment of 31 provinces (autonomous regions, municipalities) in China during 2012-2016 and in 2018 from
China Statistical Yearbook and China High-tech Industry Statistical Yearbook. RESULTS & CONCLUSIONS: The innovation
efficiency of the pharmaceutical industry in 18 provinces (autonomous regions, municipalities) were overestimated, and other 13
provinces (autonomous regions, municipalities) was underestimated. The innovation efficiency of Fujian, Heilongjiang, Jilin,
Jiangxi, Yunnan, Liaoning and Chongqing before adjustment were overestimated 0-0.1, Shaanxi, Hainan, Gansu and Shanxi were
overestimated 0.1-0.3, Inner Mongolia, Guizhou, Guangxi, Xinjiang and Ningxia were overestimated 0.3-0.5; while the innovation
efficiency of Anhui, Hunan, Shanghai, Beijing, Hebei, Sichuan, Tianjin and Henan were underestimation 0.1-0.3, Hubei,
Jiangsu, Zhejiang, Shandong and Guangdong had an underestimation of 0.3-0.5 before adjustment. Tibet, Qinghai and Guangdong
were greatly affected by environmental factors. The innovation efficiency in Tibet and Qinghai before adjustment were
overestimated by 0.603 and 0.538 compared with after adjustment, while Guangdong was underestimated by 0.470. The innovation

efficiency value of the eastern and central regions of China before adjustment was underestimated, while the northeastern and

. N western regions were overestimated overall. Before the
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affected by the environment, so all localities should pay attention to the policy support for the pharmaceutical industry and

strengthen the policy guiding role for the pharmaceutical industry; improve the industrial chain and supporting measures to create a

good innovation environment; promote the flow of innovation resources in different regions, strengthen the cooperation and

exchange among regions, so as to improve the innovation efficiency of Chinese pharmaceutical industry and promote the

high-quality development of the pharmaceutical industry.

KEYWORDS Pharmaceutical industry; Innovation efficiency; Three-stage data development analysis; Economic development;

Policy support; Industrial foundation; Innovation foundation
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Tab 3 Comparison of innovation efficiency of phar-

maceutical industry in 31 provinces (autono-

mous regions, municipalities) before and after

adjustment
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Textual Quantitative Analysis of Essential Medicine Policy Texts in China from the Perspective of Policy
Instruments

ZHAO Liyang, HU Shanju (School of Management, Weifang Medical University/“Healthy Shandong” Major
Social Risk Forecast and Governance Collaborative Innovation Center, Shangdong Weifang 261053, China)

ABSTRACT OBIJECTIVE: To summarize key factors and shortcomings of essential medicine policy in China from 2009-2019,
and to provide reference for the formulation and improvement of follow-up policy. METHODS: Through the official websites such
as National Health Commission and Chinese government website, as well as other policy searching websites, using “essential
medicine” as keywords, related policy texts were collected. Rothwell classification method was used to construct the analysis
framework of essential medicine policy. The contents of policy texts were classified and coded by Excel 2013 software, and the
codes were classified into the essential medicine related policy analysis framework. The descriptive analysis was carried out by
SPSS 22.0 software, and the essential medicine policy was analyzed according to data distribution characteristics, and the results
were explained. Corresponding suggestions were put forward. RESULTS: A total of 15 essential medicine policy texts were

screened and obtained. X-dimension of the analysis framework of essential medicine policy included 3 types of basic policy tools,
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