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Operational Efficiency of China’s Listed Pharmaceutical Enterprises from 2013 to 2019
XIA Fang,CUI Yanyin,LIU Jinping ,HE Yufang
(School of Health Management ,Changchun University of Chinese Medicine ,Changchun, Jilin,China  130117)
Abstract: Objective To understand the current situation and trend of operational efficiency of China’s listed pharmaceutical
enterprises and to provide a reference for the operation and development of listed pharmaceutical enterprises. Methods The panel
data of 105 pharmaceutical enterprises listed on A — share in Shanghai and Shenzhen from 2013 to 2019 was collected. Based on
the BBC model with variable — return — to — scale (VRS) and Malmquist index method, the changes of the input variables and
output variables of the operational efficiency indicators of China’s listed pharmaceutical enterprises were analyzed comprehensively
from static and dynamic perspectives respectively, and the differences of operational efficiency among chemical pharmaceutical
enterprises, traditional Chinese medicine (TCM) pharmaceutical enterprises and biopharmaceutical enterprises were compared from
the perspective of total factor productivity (TFP) to analyze their development situation and trend. Results From the perspective of
time, among the 105 pharmaceutical enterprises listed from 2013 to 2019, 0nly 18.10% of them were in an effective state in data
envelopment analysis (DEA) and achieved the optimization of resource allocation. Precisely 30.48% of the enterprises were in a
weakly effective state in DEA with effective scale or effective technology,and some efficiency levels of such enterprises had been
lost. Precisely 49.52% of enterprises were in an invalid state in DEA,with redundancy in technical factors and scale factors. From
the overall performance of operational efficiency of enterprises,the enterprises with comprehensive technical efficiency of 0.8 — 1.0
accounted for 74.29%, the enterprises with pure technical efficiency of 0.8 — 1.0 accounted for 83.81%, and the the enterprises
with scale efficiency of 0.8 — 1.0 accounted for 99.05%. The overall performance of operational efficiency of enterprises was good,
but the internal differences of them were great. The number of biopharmaceutical enterprises with a TFP > 1 (41.27%) was
significantly more than that of chemical pharmaceutical enterprises (36.67%) and that of TCM pharmaceutical enterprises
(28.74%). Conclusion The overall operational level of China’s listed pharmaceutical enterprises is on a downward trend.
Compared with TCM pharmaceutical enterprises and chemical pharmaceutical enterprises, biopharmaceutical enterprises have a
stronger development trend, the main reason for restricting the improvement of operational efficiency of enterprises is the slow
development of technology level. It is suggested to optimize resource allocation, increase appropriately investment in science and
technology, integrate production scale and continuously improve operational efficiency to promote the sustainable development of
listed pharmaceutical enterprises.

Key words:listed pharmaceutical enterprise;operational efficiency;data envelopment analysis;Malmquist index method
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F2 HEETEHSWIZERRKE (n=105)
Tab.2 Level of operational efficiency of China’s listed pharma-

ceutical enterprises (n =105)

&Y KF K DEH(F)  THH(%)

BEBARMENRTE  TE<0.6 5 4.76
0.6<TE<0.8 22 20. 95
0.8<TE<1.0 78 74.29

B AR F AT TE<0.6 4 3.81
0.6<TE<0.8 13 12.38
0.8<TE<1.0 88 83. 81

B FRF TE<0.6 0 0
0.6<TE<0.8 1 0.95
0.8<TE<1.0 104 99. 05

EADTO0.6 AMFRERM,0.6~0.84 P FEKXNE,
0.8~1.0H4 ZHEFHERE,

Note:TE < 0.6 refers to a low — efficiency range, TE in the range
of 0.6 — 0.8 refers to a medium — efficiency range, and TE in the
range of 0.8 — 1.0 refers to a high - efficiency range.
®3 HELITEHEWVEEGSRANERMIEYEE (n = 105)

Tab.3 Comprehensive technology efficiency of operation and

return to scale of China’s listed pharmaceutical enterprises
(n=105)

i DEAZ# DEAZAX DEABA DEAR# IRS DRS CRS
[®(%)]  [®@)] #[F®] [R®)] (%) (%) (%)
2013 12(11.43)  56(53.33)  0(0) 37(35.24) 93 0 12
2014 17(16.19)  43(40.95)  1(0.95)  44(41.90) 8 0 18
2015 23(21.90)  31(29.52)  3(2.86) 48(45.71) 73 6 26
2016 10(9.52)  32(30.48) 2(1.90)  61(58.10) 8 6 12
2017 28(26.67)  21(20.00) 3(2.86)  53(50.48) 50 42 31
2018 24(22.86)  21(20.00)  0(0) 54(51.43) 41 34 30
2019 21(20.00)  19(18.10)  1(0.95)  64(60.95) 71 12 22
X 19(18.10) 32(30.48)  1(0.95) 52(49.52) 72 14 22

E :IRS i MUBLAR B 3% 3% DRS A MLAELIR BN i %, , CRS H HLAL

TR R ¥4 Ptech=1, A4 Sech =1,

Note: IRS refers to increasing returns to scale, DRS refer to de-
creasing returns to scale and CRS refers to constant returns to scale.
* refers to Ptech = 1 and A refers to Sech = 1.
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Fig.1 Changes in operational efficiency of 105 China’s listed

pharmaceutical enterprises from 2013 to 2019
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F4 203FEF2019F 105 KB EEHFEARW Tipch EZE )
BoBETES
Tab.4 Changes in Tfpch values and decomposition values of 105

listed China’s pharmaceutical enterprises from 2013 to 2019

0y Effch Tech Pech Sech Tfpch
2013 -2014 1.03 0.94 0.99 1.04 0.97
2014 - 2015 1.02 0.92 0.98 1. 04 0.94
2015 - 2016 0.94 1.04 0.96 0.98 0.98
2016 - 2017 1.04 0.95 1.00 1.03 0.98
2017 - 2018 0.98 0.99 0.99 0.98 0.97
2018 - 2019 0. 96 1. 00 0.95 1.01 0.96
X 0.99 0.97 0.98 1. 01 0.97
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Fig.2 Changes in the proportion of enterprise with effective Tfpch
value of sample enterprises in the three types of pharmaceutical
industry from 2013 to 2019
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Fig.3 Changes in the average annual Tfpch value of sample
enterprises in the whole industry and three types of pharmaceutical
industry from 2013 to 2019
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