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Tab.1 Chinese regional industry-university-institute co-innovation efficiency value

e MIE GIE IGR MOE GOE OGR TGR
’ @b 2 3H=/(2) €D) (5) B)=)/(5)  (1H=(3) * (6)

Jt gt 0. 84345 0. 84345 1. 00000 0. 78989 0. 78989 1. 00000 1. 00000
K 0.54667 0.54667 1. 00000 0. 36567 0. 47609 0. 76806 0. 76806
e 0.15765 0.18756 0. 84053 0.48778 0.49767 0. 96204 0. 80862
0T 0. 80870 0. 84540 0. 95658 0.47878 0.47878 1. 00000 0. 95658
g 0. 37577 0.37577 1. 00000 0. 58989 0.58989 1. 00000 1. 00000
LI 0. 87668 0. 93556 0. 93706 1. 00000 1. 00000 1. 00000 0.93706
WL 0.48778 0.48778 1. 00000 1. 00000 1. 00000 1. 00000 1. 00000
i g 1. 00000 1. 00000 1. 00000 0. 30989 0. 30989 1. 00000 1. 00000
I H 0. 54567 0. 63546 0. 85870 0.37788 0.42098 0.89761 0.77077
1% 0.49878 0.49878 1. 00000 0.27878 0.27878 1. 00000 1. 00000
RIS 0.59098 0.61345 0.96337 0.56754 0.61246 0.92665 0. 89270
1L 7§ 0.15456 0.18087 0.85453 0.37677 0.37677 1. 00000 0. 85453
N5 0. 12440 0.12440 1. 00000 0. 69898 1. 00000 0. 69898 0. 69898
N 0.29098 0.31445 0.92536 0.37678 0.42565 0.88518 0.81911
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THE 0.17545 0.23545 0.74516 0.16087 0.22767 0. 70659 0.52652
S 0. 25465 0.30887 0. 82445 1. 00000 1. 00000 1. 00000 0. 82445
hPEEEY 0.330987 0.43433 0. 76204 0.41345 0.47877 0. 86356 0.65806

97



MR 10T LR B, Y 2 et ] 3 RN A A i
B I 4 DX 14 A il () RS2 30 7 B BB 1) 00 I A
S5 U] [ 7 2 0 O [R5 R AT AR A AR K
T A ), A I R TR HALRET B Be R B DEA
ARV ULV B A R S A B BER B DEA
A B0 X R AT S b X 7R BT B BEAT BT I K
o AT S04 XA R = AL B B — %%, )
Hh.2010—2013 4F v [5] $i [X 72 24 AF 3 [R] A1) 38 38R (1)
SESMEAL A 0. 4210, 3% B o [ 5 4 B[R] 615 68 7 I
5% I H A HTE BT B BT 349280 5% R B 2R e Ak By B
SRR LA v AR SR B SR A R AR
(€ 0. 45054) F w5 T R AL A3 (0. 43260)

FE 5 A A i A A J5 3 2 % 3 [ i AR Al
BT WA B B (0 2R AE 19 43 B, W] DL O
SRR A R 22 1. FR B O SR A AN
B e (1] 370 55 R A B A S O A 2 T 22 R OK
MEARGO LR 1o R R 2ZE, 7
HURAH B Be AR B O S 1 DMU A 9 4>,
TE R FE AL B B R B O %o 1 DMU A 15
Ao T HRAHT B BEAA S R 5 AR B B, 2R B
b XY S ) T kR S A B i REAOCR ) Y 22 5

/N T e PG S DX [ 3 SRR S A R RO
22 [ 1 2 B A0 A 3K 3 WD AR S il X 2% 5 W [ 1) g
TIE T PE A L X

ZEAF AR O (TGR) e 2 118 61 357
Wi B3 RIS A AR B B 1 2 B R Bl R 1O L AR R
X EEEH AR B O AR 0.89270, o 74 5 ML X
0. 65806, X5 B DA & 4 By [ 61 3 8 0 ok & L AR
by DX 42 30T B0 A 550 AR A S T R P S X
W) 5 7 80 T O 1 2 B K 7 B P AN SN2 8 v
T 1 )R T 2 7 2 A A A XL BOOR D R A
M BT 45 K HE AT 8 K A8 Bl L A Re AR 1 B W] 61 3 A
RO T

2. MR AT

e 2 SR AR b DXFN b P S M X 24 F B JR] h
SR BT B B A SR A Ak B B 0 T S AR SR T
PR 2R R b DX A T A% 3 (0. 59098) Z i
HPE B M X (0. 330987) , I H7E A AR B Ak 550K
T, 25 3 M X (0. 56754) L B & T o Py A M X
(0.41345) , Py H DX R B AL ROR Ay 0. 43260,
BAR T AR B B - B AR AE 0. 45054, H 4 25U
2 VTG S M DX T AR A B B R B P RCR AN

®2 FRMRMAPABBE EHECIEFBEER

Tab.2 Average efficiency of collaborative innovation in eastern and central and western regions

MIE GIE IGR MOE GOE OGR TGR
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AR X 0.59098 0.61345 0. 96337 0.56754 0.61246 0.92665 0.89270
PR X. 0. 330987 0.43433 0.76204 0.41345 0.47877 0.86356 0. 65806
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Tab.3 Comparison of the average technical gap over the years

Hi IX AR H X Hh G T X

A MOE GOE OGR MOE GOE OGR
2010 0.15465 0.29876 0.51764 0.13432 0.38767 0.34648
2011 0.20988 0. 25454 0. 82454 0.11430 0.23244 0.49174
2012 0.21343 0.21654 0.98563 0.15654 0.35565 0.44015
2013 0. 24355 0.25443 0.95723 0.17655 0.35654 0.49517
2014 0.23987 0.26589 0.90219 0.18766 0.32098 0.58464
2015 0.24098 0.25123 0. 95920 0.16886 0.34176 0.49408
-3 0.21437 0.26087 0.82175 0.15124 0.34088 0.44365
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A Study Based on Assessing the Synergistic Innovation Efficiency
in China of the Two-stage Meta-Frontier DEA Approach

ZHONG Ming-chang

(School of Business and Administration, Liming Vocational University, Quanzhou 362000, China)

Abstract: This paper makes use of two-stage Meta-frontier function to calculate the synergistic efficiency in
knowledge innovation stage and result transformation stage, and based on the technological gap, China is
divided into the eastern region and the central and western regions and the efficiency in China during 2010
-2013 is assessed as well. The result indicates that the innovation system has the characteristic of two-
stage relationship, and the efficiency of the achievement transformation stage is lower than that of the
knowledge innovation stage, which leads to the inefficiency of comprehensive efficiency. The main causes
for the overall knowledge innovation inefficiency and result transformation inefficiency are input
redundancy during the knowledge innovation process and output deficiency during the result transformation
process. Due to the existence of different technical boundaries between regions, the co -innovation
efficiency of production, learning and research in the eastern region is higher than that in the central and
western regions. Therefore, it is necessary to differentiate the collaborative innovation strategy according
to the different areas and different innovation stage.

Key words: Two-stage; Meta-Frontier DEA; Synergistic Innovation Efficiency
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