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Differentiation research on industrial technology
innovation ability by DEA and PCA

QI Xing-da, LI Xian-jun, LIU Si-yu, MENG Dong-hui
(State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084 ,China)

Abstract: To analyze the technology innovation ability of China's auto industry, an analytical model is
developed based on the theory of technology innovation. Using this model, the performances of
technology innovation ability in auto industry, household audio-visual equipment industry and
telecommunication equipment industry are evaluated. The model adopts a new and more sophisticated
two-line approach based on Data Envelopment Analysis (DEA) and Principal Component Analysis
(PCA). Furthermore, six factors are introduced into this model. The evaluation results show that the
technology innovation ability of China’s auto industry is in the low level, and it confronts insufficient
innovation input and unbalanced innovation output. At the same time, the innovative transformation
process faces inefficiency. Finally, several policy suggestions are proposed on improving the
technology innovation ability of China’s auto industry.
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Table 1 Data of sample industries
FEA =l MERANREA  REDZHFHFZA 4 ] R B B A REEH TAKRWEH
BB/ V6 SREE/ % /% fE L4/ % AL % HEE /T O
HLWF 5 %5 (2008) 3.69 1.76 2. 94 41. 42 53.17 19. 50
T 4 (2009) 3.02 1.57 3.70 41. 88 48. 34 23.17
HLWT 5 45 (2010) 3.74 1.38 5.38 32. 69 50. 02 26. 95
MWT % £ (2011) 2.99 1. 86 4. 20 43.52 48. 36 22.31
BT 5 % (2012) 4. 04 1.53 3.93 38.12 46.75 30. 46
E 4 (2008) 5.93 2.07 4,92 32.55 9. 64 123.56
R4 (2009) 7.52 1.93 7.09 32.89 5.47 143. 69
(20100 7.69 1.62 8.45 32.56 5.06 185.13
E4(2011) 7.73 1.61 8.19 32.93 5.72 207.15
HH(2012) 8. 04 1.32 8.31 32. 47 5.45 237.99
WAF WA (2008) 11.45 2.58 3.78 37.79 58. 69 234.92
W AE ¥ A& (2009) 10. 36 2.92 6.45 48.21 52.63 185. 81
W AF B A5 (2010) 9.78 3.08 7.40 42.97 50. 88 132.53
WAF A& (2011D) 9.58 3.06 5.26 39. 30 47. 44 150. 19
WAF¥ A& (2012) 9.26 2.92 5.10 36. 63 51.23 149. 65
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Table 3 Results and rankings of sample industries by PCA
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JE A5 B 45 (2009) 1.52 1.00 1
WAE WA (201D 1.37 0. 94 2
A5 % A5 (2008) 0.78 0.71 3
T £ (2012) 0.42 0.58 4
W AF WA (2012) 0.07 0.44 5
JHAE £ (2010) 0.05 0. 44 6
T A (2010) 0.01 0.42 7
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Table 4 Results and rankings of main components by PCA
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Table 5 Efficacy results and rankings by DEA

LR MAE 4 SR AR A A
I — FEARE AIERERE IUBTA R

/% /% /%
VR4 (2008) 67. 80 80. 00 84.75
K4 (2009) 75. 20 85. 90 87. 54
KA (2010) 90. 30 100. 00 90. 30
HE 201D 91. 20 100. 00 92. 30
K4 (2012) 92.25 98.52 92.12
LT B 4% (2008) 100. 00 100. 00 100. 00
T % £ (2009) 100. 00 100. 00 100. 00
T 1% % (2010) 100. 00 100. 00 100. 00
T BE£% (2011) 100. 00 100. 00 100. 00
T % £ (2012) 100. 00 100. 00 100. 00
W AF WA (2008) 100. 00 100. 00 100. 00
W AF £ (2009) 100. 00 100. 00 100. 00
W AE B A5 (2010) 81. 90 82. 40 99. 39
AF B A (201D 80. 35 81.75 99. 50
i {7 B4 (2012) 78. 36 83. 45 97. 26
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Fig.3 Comprehensive Evaluation results by DEA/PCA
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