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Technological Innovation Efficiency of Biopharmaceutical Industries in Henan Province
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Abstract: Objective To evaluate the technical innovation efficiency of biopharmaceutical industries in Henan Province,to analyze
the factors restricting its development, and to put forward suggestions accordingly. Methods Relevant data such as research and
development (R & D) personnel, internal expenditure of R & D funds, quantity of patent application, quantity of new product
development projects, total profits and income of new product sale of biopharmaceutical industries from 2007 to 2016 in the China
Statistics Yearbook on High Technology Industry were selected. The data envelopment analysis (DEA) method was used to evaluate
the technology innovation efficiency of the biopharmaceutical industries in Henan Province in the R & D stage and the
transformation stage, and the technology innovation efficiency in Henan Province and other nine provinces / municipalities was
compared and analyzed, as well as the technology innovation efficiency in Henan Province from 2007 to 2016. Results For the
comparison of the technology innovation efficiency in Henan Province and other nine provinces / municipalities,in the R & D stage,
the comprehensive efficiency of Henan Province (0.516) was the lowest among the 10 provinces/ municipalities in 2016, its pure
technical efficiency (0.917) was lower than the average level (0.950), and its scale efficiency (0.563) was lower than the
average level (0.812),with the increasing returns to scale. In the transformation stage of the above comparison,the comprehensive
efficiency of Henan Province was optimal (1.000) , the resource allocation and industrial scale were all rationalized, with the

constant returns to scale. For the comparison of the technology innovation efficiency in Henan Province from 2007 to 2016, in the
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R & D stage, the comprehensive efficiency in Henan Province generally decreased since 2010, with the decreasing returns to scale.

In the transformation stage of the above comparison, the average levels of comprehensive efficiency, pure technical efficiency and

scale efficiency were lower than those in the R & D stage,while they were all optimal in 2015 and 2016. Conclusion No matter

the comparison of the technology innovation efficiency in Henan Province and other nine provinces / municipalities or the

comparison of that in Henan Province from 2007 to 2016,there is still a certain gap in the technology innovation efficiency between

Henan Province and other nine provinces / municipalities, while the biopharmaceutical industries in Henan Province develope better

in 2015 and 2016. It is suggested to gather high — end elements of industrial development,build a high — end platform for industrial

development, create a distinctive pharmaceutical industry cluster and formulate special policies for industrial development.

Key words:biopharmaceutical industry ;technological innovation efficiency; Henan Province
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Note:The data are from the China Statistics Yearbook on High Technology
Industry (for Fig. 1 -4).
Fig.1 Income and total profits of main business of biopharma-

ceutical industries in Henan Province from 2007 to 2016
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Fig.3 R & D investment of biopharmaceutical industries in
Henan Province from 2007 to 2016
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Fig.4 R & D output of biopharmaceutical industries in Henan
Province from 2007 to 2016
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Tab.1 Comparison of the technology innovation efficiency of 10

provinces / municipalities in the R & D stage and transformation
stage in 2016
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Note: A refers to the R & D stage,and B refers to the transformation
stage. irs is short for increasing returns to scale, drs is short for de-

creasing returns to scale,and — refers to no data (for Tab. 1 -2).
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Tab.2 Comparison of the technology innovation efficiency of
Henan Province in the R & D stage and transformation stage
from 2007 to 2016
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