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Table 1 Innovation Efficiency Decomposing for High-tech Manufacturing
Industries Considering Parallel Network Model in Meta-frontier
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Figure 6 Tgr of High-tech Manufacturing Industries
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Figure 8 Two Dimensional Decomposition of
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Manufacturing Industries for all Provinces in China
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Table 4 Inefficiency Decomposition and Promotion Emphasis
for High-tech Manufacturing Industry in China (2007-2015)
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Table 5 Regression Results for Affecting
Factors for Total Innovation Efficiency
for High-tech Manufacturing Industries in China
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Table 6 Regression Results for Affecting Factors
for Innovation Efficiency for Sub-industry in China
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China’s High-tech Manufacturing Industries’ Innovation Efficiency:
Technology Heterogeneity Perspective

XIAO Rengiao,CHEN Zhongwei , QIAN Li
School of Business Administration, Anhui University of Finance and Economics, Bengbu 233030, China

Abstract . In China, a gap between the regional innovation levels for high-tech industry exists and the high-tech industry is further
divided into five sub-high-tech industries. Traditional studies focused on regional efficiency differences, yet without considering
factors such as the heterogeneity of regional technology and the parallel production of industries. The overall improvement of in-
dustrial innovation efficiency depends on the reduction of regional technology gap and the increased efficiency of each industry.
Based on this, this paper discusses the innovation efficiency and its influencing mechanism in high-tech industry of China from
the perspective of technology heterogeneity. Then, a parallel network DEA model supported by the theory of meta-frontier and
group frontier have been constructed to measure the China’s high-tech industry innovation efficiency and technology gap among re-
gions during the period from 2007 to 2015. The inefficiency is decomposed as production technology gap inefficiency, manage-
ment inefficiency, and inefficiencies in five high-tech sub-industries. From the aspects of enterprise management and innovation
environment, we analyze and test the influencing factors of the innovation efficiency in the five major industries.

The results show that; Chinese high-tech industry innovation efficiency is low, with efficiency decreasing along the eastern,
central and western regions, while medical equipment & instrumentation manufacture efficiency is of the highest, and aerospace
vehicle manufacture is of the lowest. The technology gap between the east and the Midwest is around 0.300. The eastern prov-
inces are of the type of high M!low Tgri, while central and western provinces are of the type of low M/ high Tgri. The inefficiency
decomposition of industry implied that, the loss caused by innovation inefficiency in electronic communication equipment, aero-
space vehicle and pharmaceutical manufacture in the country was significant. Enterprise scale is positively related to innovation
efficiency, as the same as innovation atmosphere and government support. Enterprise scale plays a negative tole in the relation-
ship between government support and the efficiency of high-tech industries. The influence of each factor on the efficiency of the
industry is different.

This study finds that the gap between regional technology is significant, and the efficiency loss of each industry is different.
These findings enrich the theory & empirical study of innovation efficiency in high-tech industry. This paper also deepens the the-
oretical understanding on the decomposition of the innovation efficiency in high-tech industry, and provides a theoretical basis and
new perspective for searching the path of efficiency improvement. This paper further identifies the significant factors that influ-
ence the innovation efficiency of the whole and the sub-industry, and provides empirical evidences for establishing the layout of
regional development strategy and the policy for innovation in different industries.

Keywords : technology heterogeneity ; parallel network DEA model; efficiency decomposition;affecting mechanism; high-tech man-

ufacturing industries
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