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ABSTRACT Objective To compare the differences of technical innovation efficiency of pharmaceutical manufacturing in
the eastern, central and western regions of China, and put forward relevant countermeasures and suggestions on the basis of
empirical results. Methods The pharmaceutical manufacturing crste, vrste, scale were compared among the Eastern, Central
and Western regions from 2002 to 2013 by DEA method. Results

technical innovation resources are seriously lack of input redundancy and output in central region.

Three regions are all in a non-active DEA state and the
Conclusion  Technical

innovation efficiency of pharmaceutical manufacturing in the eastern and western regions was significantly higher than the under
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developed central region.

KEY WORDS Pharmaceutical manufacturing; DEA ; Technology innovation efficiency

= 2yl ol HA B R AT RS B R R B
BETE VR ARE I JRT I SR L A A ) B i SR 2y A
PRSI A T R o B A R R 2
P TTF , Toie S B 4 i J N AR R ARl 7E I8, AR ANRE
AR AR BB , AU LU 3 38 [ B 25 ) i
My RO B e | B R s B 2 HUR eI HL A iR IR 9%
ST LIS Qo] 76 Q187 $ A AT BR 1% B0 R 3645 & 880™
R R IR Y, AR T, BT HARTEIR &
U A& VL Rl FE PR 45 22 S FR I AR oy | 7 S X S 2
Pk I BRIRAS - A R A H ) B Sk,

KR HE 2015-12-09 {EEIA#E 2016-01-22

EEWB R T mEAE AR E LR E
KL BT H (2013ZX09301305)

EEENT EFR(1992-), &, W5 IS DR 7E 26T
A, EEAR Gy 25 AT H W . 024 - 23986552, E-mail
308458132@ qq.com,

BIEMEE BREC(1969-) 5, B2, WA S0, FZwt
SEHTI AT, LI 02423986552, E-mail ; cywwyc@ 163.

com,

T DX A X B 24y 3 Y R 22 2 LA T R IR 4
I F AR BB AR 100 LA X8 X 4 1 9 28 3 b
DLE, N, 2 AR O E S SR L ST AR )
2013 4 3 A 1 B, dm BRI 43 45 03 T ((data
envelopment analysis, DEA) B8 b3 T 3R E R b Vg
P 24 T3 M B BT R Y 22 5, R T A B X e

T AR SRR,
1 #ZRETE
11 A7k DEA 2 RJUBCH R XA T4

EAMRIZERIN Z 45 AR Z 7 PR BT TR
FA RPN —FR RS F WP 5% . DEA
J7 1 B AL FE IR AN A2 1Y CCR AR 78 R A ASE iz T
A[ZZ Y BBC AR . T CCR BRI 45 b 24 M
XFA R PSR B TT, T D BE R R AR A I T A 1Y)
BBC B8, BRI A n MR IT, B MREHRITTAH m
AFAF s A7 AL (X, Y,) 56 m TR AR
X, 5 s B Eh Y, 857 BBC B 417 min

[0-g(e s +e's") ]



BEZ5 S 2016 4F 11 HAS 35 545 11 )

- 1277 -

2 Ajx; +s = 0x,
j=1

+ —_—
2 Ay =87 =
j=1

n

DA =1

A =0=12,-n35 =0,s"=0

Hor 0 WLZEARE M 0=1 B, 55 DEA A%CIR

B4 e=1,Hs =s"=00f, 8 DEA HHCIRZS; 2 6<1
i, DEA ERCIRZS 8™ s" 400l AR BT AT
R,
1.2 iRl w5 BRI R - ZHA
IR i SUN S B S AU N L L e R AL e
PN, PR 5 B A BOA ™ 8 b5 2 1E 3 {8 H] DEA
TIEVFN AR BB RCR AT . A e AR I B 2 ]
ME B A 3K B A R AT, 2B R T 9T 5 FF K (research
and development, R&D) 3% NH#SZ H (X, ) \R&D i 3l
N BHr& A B8 (X,) BRI S 28 9% 52 i
(Xy) WEARHUAE(X,) VBRI AFGIR, 730k T
T NI H IR 7 R bR L R RSB (Y )
U MBS BEIA (Y,) AR T HORETH 1 F3H 7
MZEGE = (R 1) .

ARSCAR PG AR DX B 24 ] R BT A
7= A OGB4 b B3 R DR T 2013 45 2 A B o 1 vy
BRGS0 (£ 2,3) , FIEHN B 2wl
2 K B SR FURMANY 5 308 % R B
FIHT ™ i B B A EIE n T 5 B I AR RIBCATR

FRoA 2002—2011 4F AR A , 7= 3855 4 2004—2013
AR TR, i 2 7 BBC LI H DEAP2.1 fi
BPEXF IR E 2R b P DX 24 35 b i R AR BT AL
BT I LR 22 5%

F1 RER.P ABEHHZELEARCIFURTMN ISR
Tab. 1

pharmaceutical manufacturing technology in eastern, central

Evaluation index of innovation efficiency of

and western China
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Tab.2 Data of innovation investment on pharmaceutical manufacturing technology in eastern, central and western China

from 2002 to 2013

R&D £ 36 R&D WA RS T ARG WAL
A S /ALTE ESNE VNE SR/ AT B4
REPHLIX X POk AREHX X VX AREMX X P REHX X P
20024E 1697  2.84 1.83  12858.00 3401.00 1962.00 534083.0 136953.0 58584.0 315 116 69
20034 2057 4.80 229 11394.00 4480.00 164500 453429.0 72630.0 75764.0 285 120 71
2004 4F 20.88  4.90 2.40 8707.50 3147.85 2075.37 424 486.6 1713142 102 189.8 345 152 90
2005 4F  31.41 5.95 259 13007.02 425747 2319.89 4238052 110482.6 33 546.2 358 145 78
2006 4F 4152 7.4 3.83  17805.68 471355 2871.81 3240827 200299.3 72 466.6 389 180 7
2007 4F 50.85 1020 483 2005459 755745 316624 416798.1 1275158 576852 439 184 85
2008 4 58.65  13.77 6.66  25770.89 9429.66 4991.10 4593157 137 041.0 70 009.7 462 196 88
20094F 9543 2576 1334 45572.00 15696.00 8797.00 663 285.0 2117240 164 129.0 1069 482 288
20104F 9099 2076 10.87  38669.00 11 977.00 4588.00 599 638.0 124 408.0 46 244.0 584 246 99
20114 15757 3858 1509  64766.00 21582.00 7119.00 706 642.0 235261.0 55069.0 1213 478 165
20124 20479 3726 27.86  67791.00 19918.00 11383.00 889428.0 204937.0 110551.0 1508 538 379
20134F  239.03 5247 3844  77714.00 23437.00 13482.00  105202.0 312568.0 146 030.0 1523 495 337
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Tab. 3
manufacturing technology in eastern, central and western
China from 2002 to 2013

Data of innovation output on pharmaceutical

w0 %ﬁffﬁ%ﬁ%ﬂ@/@fn » »’%‘»‘IJ EF%%?M# ‘
AR i PR G R P
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20044F 30308 4227 4327 10% 234 366
20054 34550 7208 5179 1828 437 43
20064 43204 7736 60.51 1610 409 364
20074F 53100 10221 7948 1924 583 549
20084 719.68 12939 99.84 2731 845 341
20094 1033.03 33391 22552 5331 2098 1172
20104F 122674 299.74  149.05 3624 1465 678
2114 161496 51511 18698 6716 2950 1449
20124F 202204 49140 28095 8290 2955 2785
20134F 239268 64755 38272 9843 3305 2798
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Tab.4 Measuring results of innovation efficiency on pharmaceutical manufacturing technology in eastern, central and western

China

X ik 5 Zh EIES N FBL FBL PG

AEAy (V&S (V&S LVES Eiral! Si+ S2+ S1- S2- S3- S4-
IREBHEIX.

2002 4E 1 1 1 A 0 0 0 0 0 0
2003 4F 1 1 1 NS 0 0 0 0 0 0
2004 4F 1 1 1 NS 0 0 0 0 0 0
2005 4F 1 1 1 ANAE 0 0 0 0 0 0
2006 4% 1 1 1 NS 0 0 0 0 0 0
2007 4E 0.887 1 0.887 BEIY 0 0 0 0 0 0
2008 4F 1 1 1 ANAE 0 0 0 0 0 0
2009 4 1 1 1 A 0 0 0 0 0 0
2010 4£ 1 1 1 A 0 0 0 0 0 0
2011 4F 0.850 1 0.850 Ik 0 0 0 0 0 0
Ty 0.974 1 0.974
HR b X

2002 4F 0.629 0.644 0.977  FBHE 9998.9 132 -10 113 -1439 -78 369 -47
2003 4F 1 1 1 ANAE 0 0 0 0 0 0
2004 4% 0.728 0.755 0.965 0 11.5 -16 694.6 -771.9 =54 515.0 -50.4
2005 4E 0.673 0.678 0.992 Bk 0 352 -19151.9 -1399.5 -57286.7 -52.9
2006 4F 1 1 1 ANAE 0 0 0 0 0 0
2007 4 0.848 1 0.848 Ik 0 0 0 0 0 0
2008 4E 1 1 1 AR 0 0 0 0 0 0
2009 4 1 1 1 A 0 0 0 0 0 0
2010 4E 0.916 0.990 0.925 Bk 0 4954 -2026.0 -3269.6 -11275.3 -88.4
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PR H X
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2009 4% 0.949 1 0.949 B B 0 0 0 0 0 0
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2011 4F 1 1 1 ANAE 0 0 0 0 0 0
-1 0.995 1 0.995
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efficiency on pharmaceutical manufacturing technology in

Differences and the overall trend of innovation

eastern, central and western China
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