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Evaluation and analysis of China’ s drug regulatory efficiency based on the super

efficiency SBM model and Malmquist index
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Abstract: Objective

and optimizing resource allocation represent core strategies for advancing

Enhancing the effectiveness of drug regulation

drug regulatory modernization. To evaluate the efficiency of drug safety
regulation in China during the “14th Five — Year Plan” period (2021 -
2024 ) , analyze the alignment between regulatory resource allocation and
output outcomes, identify trends in efficiency changes and regional
disparities, and provide recommendations for optimizing the drug
regulatory system by bridging the achievements of the “14th Five — Year
Plan” with the developmental needs of the “15th Five — Year Plan”.
Methods
2024 were collected. The super — efficiency SBM ( slack - based

measure ) model and Malmquist index were used to measure and

Data on drug safety regulatory inputs and outputs from 2021 to

analyze drug safety regulatory efficiency across nine provinces in seven
administrative regions. Results Significant interprovincial efficiency
variations were observed. Liaoning maintained consistently high
efficiency, Guangdong showed steady improvement, while Shanghai

remained persistently low. Slack variable analysis revealed notable
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input redundancy and output insufficiency in Beijing and Shanghai. Dynamically, only Guangdong, Guangxi, and

Shanxi achieved positive growth in total factor productivity ( TFP), primarily driven by technological progress

(TC>1). In contrast, regions such as Hunan and Guizhou experienced TFP decline due to decreased technical

efficiency (EC < 1), highlighting significant regional and technological imbalances in the process of improving

regulatory effectiveness. Conclusion During the “14th Five — Year Plan” period, the efficiency of drug safety

regulation in China has seen overall improvement compared to the “13th Five — Year Plan” period. However,

challenges such as regional imbalances, lagging pure technical efficiency, and diminishing returns on scale

allocation remain. It is essential to advance the transformation of the drug regulatory system toward precision and

intelligence, strengthen the development of regulatory talent, and ensure the alignment of regulatory resources with

industrial distribution.
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Inspection batches and pass rates of drugs in China
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China from 2021 to 2024
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Table 1  Efficiency evaluation index system for drug safety
supervision
Indicator type Specific indicators Unit

Regulatory funding investment inten-

Investment indicators . %
sity
Regulatory inspection frequency of %
enterprises ?
Output indicators Administrative penalty rate %
Qualified rate of drug sampling in- %
spection ?
Unexpected output Batch of drugs that fail the random batch
atc
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Table 2 The results of evaluating the efficiency of drug safety supervision in sample areas from 2021 to 2024 using the super efficiency

SBM model
Year
Administrative area Province Mean
2021 2022 2023 2024
North China Beijing 0.62 2.45 0.49 0. 46 1.01
Tianjing 1.01 0.45 0.40 0. 60 0.61
Northeast China Liaoning 1.50 1.14 1.02 1.410 1.27
East China Shanghai 0.18 0.17 0.22 0.18 0.19
Central China Hunan 1.03 0. 40 0.51 0.31 0.56
South China Guangdong 0.37 0.40 0. 64 1. 06 0.62
Guangxi 0.331 0.36 0.39 0.42 0.37
Southwest China Guizhou 0.82 0. 68 1. 15 0.41 0.77
Northwest China Shanxi 0.15 0.16 0.25 0.38 0.24
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Table 3 Redundant investment of samples in different provinces in 2024

Input output indicators/region Beijing  Tianjing Liaoning Shanghai  Hunan Guangdong Guangxi  Guizhou  Shanxi
Regulatory funding investment intensity 0. 000 0. 000 0.000  28.494  21.171 0. 000 6.536 7.412 10. 735
Regulatory inspection frequency of enterprises 166.758  90. 466 0.000 144.480 131.166  0.000  29.637 6.721 63.197
Administrative penalty rate 8.945 10.773 -11.164 19. 488 0.000  0.000 15.863 18.371 13.243
Qualified rate of drug sampling inspection 0. 000 0.000 -43.955 0. 000 0.000 -16.320 0. 000 0. 000 0. 000
Batch of drugs that fail the random inspection 1. 000 0. 000 0.000  37.002 17.410  0.000 29.014 6.996  47.013

F4 ET Malmquist FEHOEM AR MK 2021 ~2024 42 5 % 2 B RCR B 25

Table 4 The results of evaluating the efficiency of drug safety supervision in sample areas from 2021 to 2024 based on Malmquist index

Year Beijing Tianjing Liaoning Shanghai Hunan Guangdong  Guangxi Guizhou Shanxi
2021 -2022 3.932 0. 446 0.761 0.933 0.384 1.083 1.079 0.827 1.040
2022 2023 0.200 0.877 0.892 1.336 1.289 1.591 1.082 1.706 1.549
2023 2024 0.947 1.506 1.382 0.798 0. 605 1.652 1.078 0.356 1.550
Mean 1.693 0.943 1.012 1.022 0.759 1.442 1. 080 0.963 1.380
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Table 5 Decomposed mean of Malmquist index in sample areas from 2021 to 2024

Changes in technical ~ Technological progress

Pure technical

Changes in Total factor

Province efficiency and changes efficiency change scale efficiency productivity Rank
EC TC PEC SEC MI
Beijing 0.916 0. 990 0. 969 0. 945 0. 907 6
Tianjing 1.008 0.831 1.021 0.987 0.838 7
Liaoning 1.051 0.931 1.059 0.992 0.979 5
Shanghai 0.835 1.196 0.834 1.001 0.998 4
Hunan 0. 665 1.006 0.643 1.034 0. 669 9
Guangdong 1.047 1.353 1.153 0. 908 1.417 1
Guangxi 0.729 1. 481 0.721 1.011 1.079 3
Guizhou 0.713 1. 116 0.940 0.759 0.795 8
Shanxi 1115 1.216 1. 115 1.000 1.357 2
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