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Study on Evaluation of Innovation and Development Capability of Pharmaceutical Enterprises in China
Based on Factor Analysis
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ABSTRACT OBJECTIVE: To provide reference for improving innovation and development capability of pharmaceutical
enterprises in China. METHODS: Based literature review, 10 measurement indexes (growth rate of net profit, the growth rate of
total assets, the growth rate of revenue, the net interest rate of sales, the gross profit rate of sales, the rate of return on net assets,
the current ratio, the asset liability ratio, the proportion of R&D personnel, and R&D intensity) were selected from aspect of
growth ability, profitability, solvency and innovation capability to establish evaluation system. Pharmaceutical enterprises with
A-share listing time of no less than 5 years and R&D investment of no less than 100 million yuan in 2018 were selected as the
research objects, the data of above-mentioned indexes of included enterprises were collected during 2015-2019 by means of their
public corporate annual reports and stock trading software Tonghuashun; factor analysis method was used to extract the principal
components to establish a model; principal component factors were determined according to factor characteristic root and variance
contribution rate, ranked and analyzed the average comprehensive score of included enterprises during 2015-2019. RESULTS &
CONCLUSIONS: Four principal components including market development capability, enterprise growth ability, operation
development capability and product innovation capability were determined, and the cumulative variance contribution rate was
72.385% . A total of 44 pharmaceutical enterprises were included. Among them, 40.91% , 43.18% , 38.64% , 72.73% and 52.27%
showed an upward trend in the market development capability, onterprises growth capability, operational development capability,
product innovation capacity and total innovation and development capability. The highest score of innovation and development

capability of pharmaceutical enterprises was 0.612, and the lowest score was — 1.132. There were 8 enterprises whose
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pharmaceutical enterprises in this range had good innovation
and development capability. There were 21 enterprises whose

comprehensive score was —0.1-<<0.3, accounting for 47.73% ;
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prises whose comprehensive score was — 0.5-<<—0.1, accounting for 25.00% ; pharmaceutical enterprises in this range had poor

innovation and development capability. There were 4 enterprises whose comprehensive score was<<— 0.5, accounting for 9.09% ;

pharmaceutical enterprises in this range had very poor innovation and development capability. The innovation and development

capabilities of pharmaceutical enterprises in China are polarized, the development of enterprises in China has entered a period of

fluctuation with opportunities and challenges coexisting. Pharmaceutical enterprises with a certain number of medical insurance

varieties or exclusive core varieties have strong competitiveness in their subdivided pharmaceutical field. Biopharmaceuticals have

entered the active period. Pharmaceutical enterprises have shifted from generic drugs to innovative drugs. It is suggested that

Chinese pharmaceutical enterprises should implement intelligent management, develop R&D strategy scientifically, attach

importance to developing international market so as to improve their innovation and development ability.
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I 2015 4F 24 i 7 TF A b i B O Dok, 3R [ B2 251 7
MV TUAS B B, B 25 DA AT A AR AL, B
SR 2 Albats R T R TRA (R T, TRt >k TR BT
KA ML, 2018 4 &% [ = 2 1A M) ol 4 i VR
2 A TR B E ER A T E K DA 5
o EREITREER E K2 B SR U SR
Pl SRy T B RS & ST YR SR 2y B e
TR B, RSl b7 i 25— By, I S0t 1
PURE 2 T B 25 S A R I I 24 i A R 25 22 10
B bl BRI S T 2R A R
Dy T AT, A B T RS S 3R [ B 251 1l e 1) 4 8 2 0
FE F GRS BB R , 2019 4EF3 5] 15 24 i 3 ) A
DL b Al B2 B A 23 908.6 27T, Rl He K 7.4 % ;
BV AR 13 505.442.7C, A e 5.79% ; R A7 3 119.5
{70, R 3K 5.9 % 5 R 257 1l A8 B A1 4 13.0% , A1
AR AR B2 27 ol 5 R e i 22 . ARl A R
WA S BOR BT, F6 1 24 S AR RR i8I R 24
b A i R Rl I 0 TR . B BE 24Tk
BT AW 1 b6 A B 0o B, B2 25l g
O DA T AR T ] R 2 b AR DRI e i AR, DA
T W) A B SRS B WA TS RLTE” B A
R R IIBRIH LS, TR R EALAET A & 52 i 4
T, B = 2= 257 Pl BB IR sh A 1l A AR BE 12 8 B

MEAESR , 1R B2 201 1ol B3R I th i A A0 | K
AT — RINVBOR B SIS 525 S & A8, MR
] 2= 2 4B 25 W BT & R T R R AT 1 R i 32
B, (EL 3t (5 75 15 24 4l 22 18] A AF % o 4 S 34 R 1
FU, FL7™ 5 T RE F1 Al (1932 5 e L DREE ok =
2l AN TE A I A 05, DRI, B RN 40T B 2 4l 1)
R ERE ST AT H 25 R AR 225 3 [ I
2B & ERE AT HE R F AT , AR GE LT S2E
Bt , B 2540 1 RE IO AR L 2R B BT RE T Rk
JRERE 1% L2 ) TR [N 3, S iahy a3 2 2 1l B
KIERESIPEM LAY, I 3. [ B 25 L i A 7 AN, B 7E
AR E E LA L R S
1 BRSRIR

TEHCHR [F A B E T B[] AR 46 T 5 4F H. 2018 4 0F &

- 1932 - China Pharmacy 2020 Vol. 31 No. 16

PN T UALTERY BE AR BEFERS 52, IR 20
T 55 AR B2 250t K 5 it A AR 2 T B 2K 7
i, g T A4 FRIE 2l A5 B TF 8 4l A 4
FBEEUE I3 58 Sy B A R AE TR AR 5 44 8 BT BE 24 4
Ak 2015—2019 4 [ FE C L
2 1RENE
2.1 ¥EFRIASE

BE 25l BA RS s AT S 2 R KU
o AR LR R e RE 1 2 BV 2 AN R AN AR A
RIYZRE RN, HA D20 R B A B Rk
TR Feiiet BRI BT R R RE 14
PR R FE R EE R G T TR IS, 25 53K
BT ARE A B H SR OGSO LAl X 3F
PraabRitE A7 i e , Al i I RE ™ BRI RE 0™ B2 f5t
REU BIHTRE "SR 4 DT T IR T 10N EHEFRT,
HASEIMA R IR 1.

x1 EHLEAWEIHRREEITNIERER
Tab 1 Evaluation index system of innovation and de-
velopment ability of pharmaceutical enterpri-

ses
— Y Akt HHEAR
RN R (AAEAHHIEY L AEAFITE—1) x 100%
BYHK R (ASERIT AR 8= 1) x 100%
Btk (AEEE DA FAEETIRA 1) X 100%
ot )l R A A X 100%
HEEHR (FEDEMA-FELEHA)/EELESLA x 100%
Bl VORI A7 X 100%
Gl Hah R A= ARt < 100%
B iR S BT R X 100%
ik PRARILE PRSI T 4
B BB B A

2.2 HiEWIALE
2.2.1  FEFRAGE AR IR K B A A B S A Excel
2006 A4, SRR SARE , S TR AR 9 [R] ) AL b B, Bk ¢
FERAGUR U sl H R AR FR bR A IE AR AR, A5 R b
HA R A ek, HEAR A

Xi=— v~

A, XN IE AR RS M, x R AR E, ue AL TS
o X FBEL MM F 5™ 06 R 00 7 EL
50% , sl LR AE 2 224710 TR, 6 98 7 i

FPEZG 2020 4E55 31 4555 1630



Bu=50% , 1 i=1,2,p; FRIN K, & u=2,
Hri=1,2,p
2.2.2  fEFROUARIEACALBE R T BRAH X G bR S 4a X 4
PRTE S 5 B P B 22 5], 5 X 48 AR A T bR vE A Ak
B, — R Z-Score 741", AW GK IR 0A K dE A
SPSS 22.0 F A, SR A Rl i B W ] 432 58 i A8 A
AIBRIEAL AL P
2.3 1SRRI

T 20 [R5 A AT LM AR 2200 72 e v i B
(K, % 22 J6 K F- A TR R AL P, 42598 28 1t v dre Sl 1
Wk DR 709 ffi ) SPSS 22.0 A4 % die E 4T 743
M, P<<0.05 W 2ZERA GeiT2#E Lo &5, bRt fe %L
P By KMO #5518y 0.680, Bartlett #5515 75 48 i1HEH N
715.148, . PEAE AR Sig {4 0.000, P<<0.05, J& T“— %
& HEA T IR 43 B A DX g 10 B AR Sk 22 [ A DG
B, A ST B FT R o
24 ERSEE

K F- 43 M i v — R BCRAE AR T LR E R
FRA FHEARTN S R Is T e R IR 2. K
2LERRT T 3 BT PRI AR R T 1, Bt 22 e
B3 H 63.352 , AAFG T SRt 22 DTk =70 % 192
SRUT S A B AARAEAE R 0.903 B3 T 1, 1T 4 sy
(9 Bt 7 2% BT R Ky 72.385% , WA BHF5¥ B BURT 4 D
T3 R 43 BT A8 A 44 FRB= 24k 1 B HT & R BE 1K
o 3K 4N BT ERE IS T 25 MR B 21.911%
21.535% \14.528% 14.412% , JiEhE 5 i) Bty 22 vimk g
R 72.385% , e Fo o Fo Fs Fio

R2 HFERMAFEMBERBITER
Tab 2 Operation results of characteristic root and
variance interpretation rate

$HER e i e i
W o HEWR BITER o FERR BOVER o0 WERR BIER
2870 28698 2868 2870 28698 2868 2191 21911 21911
202202 22625 5133 2262 2265 51323 2183 21535 43.446
3OO D09 32 103 1209 @32 145 WSS S9R
A0 90 TS 0903 908 T LML 442 T3S
50717 1766 80.151
6 0615 614 86305
7040 4T 91007
8036 399 9%
9 03I 38 982

10 0173 1.726 100
25 FWAGMEA

10 NS HHEFR eSS J5 76 A4 E R E IR 72
RBMB A0 RBOENF 3. RE 300, BB F
BRI G R I RS AR AR R R e
i, AR P R T Al e A )R A AR B R R
K Foan 2 iR RE 1 s Fb 2 9 f g
TR NG AR o B3 R a8y i, B b S i T
Al BT XU g 1 AR ER A LU ER, DRI Pt 44

HEZED; 2020 455 31 5 161

AV B RE T 5 B AR 0 KR TE Py BAT#E
e A BT i AR P R 1 Al 2 B TR DL AT A
O, IRE Fofi 44 0 B s K ERE T s BB B A AR BT A
SREEAE Fy AT 85 O B3 i, 4 v S Al 7 it B o
(BT DA K S G D0, AL IRGRE il 24 0 7 il BB
AEJT.
®3 REHEEHWETFHRERBINSFS R
Tab 3 Factor load coefficient and component scoring
coefficient after rotation

- T8 75 AR R A

F F F F F F F F
e e 0810 —03% 0119 0152 0318 —0062 —0077 0073
e [ —0.047 0881 0008 0030 0073 0493 0012 0237

REREE —0085 0799 0128 —0145  —0030 0380 0078  0.067
BERAGE 0108 —0706 0074 033  —0.18¢ —0352 0219 0078
VR 0699 0104 0015 —0.038 0372 0137 —0.089 0029
Btk 010 0077 0838 0030 —0.133 —0014 0634 0012
BAPHKE 0237 0002 0784 —0043  —0064 —0052 0571 —0.056
HEE% 0205 —0305 0049 0712 0.148 0040 —0.036 0510
BERGRE —-0216 —0.046 —0062 0875  —0062 0168 —0031 (.68
IR 0892 0052 0201 —0.089 0430 0053 —0.042 —0.044

2.6 BIFTERREE ST RS

W B PR bR bR HEAL S 150 T L Lo 15 5 R B )
& ERLSS5r, B

M, =0.378X,+0.073X,—0.030.X,+---+0.430X,

M,=—0.062X,+0.493X,+0.38 1 Xo+---+0.053X)

M,=—0.077X,+0.012X:+0.078X,+--- —0.042.X;,

M,=0.073X,+0.237X,—0.067X,+--- —0.044.X,

K, XX X Xio N 45 TR A b v AL 5 A0,
M, M, My MR Fo s JFy JFOSE R BS54

F 21585 (M) WA 0 - M=0.303M,+
0.297M:+0.20 LM:+0.199M, , 2 7 Y ZR B0 i 45 3 40 e
5 J5 W7 25 iR R R S TG 5 1) BRI 25 sk R HAE
TR
3 SKIEAARER

W44 REZG4 2015 — 2019 4F [0 & T F5 1 b v
AL BFRFE AR “2.67 11 = 254l 8 % J 5E 1 PN A5
R SR H L RRE 150 a5 R W 4.
3.1 THiHFIAEE

44 R & 254l 19 T 3 1 30 58 1 45943 2019 4 2 {E
1 —0.150( —6.402~1.233) , 2018 4F 4 —0.031 (—5.059~
2.986) , 2017 4F & 0.102 ( — 6.341~2.759) , 2016 4 K
0.054 ( — 1.682~1.114) , 2015 4F } 0.025 ( — 5.012~
1.093) . 54 0], T4 e J1 B b T Al 5
oM 40.919% (18/44) , 22 T R R H ) Alk 1 He ok 59.09%
(26/44)
3.2 fEIKEE

44 R 25l A Ib K BB 14543 2019 4R34 E K
0.016 ( — 2.765~1.109) , 2018 4F 7 0.099 ( — 2.452~
1.080) , 2017 4F k7 0.020 ( — 3.543~1.082) , 2016 4F- K
—0.096( —5.562~1.677) , 2015 4F >k —0.039( —5.371~

China Pharmacy 2020 Vol. 31 No. 16 - 1933 -



1.102) . 54E[R], Ak B BE 7 S B T3 Al
R 43.18% (19/44) , 52 T R H Al o Lk 56.82%
(25/44)
3.3 EBiELE#E

44 R 250l 82 Kk TR RE 1454 2019 AR (H
H1—0.309( —2.481~2.832) , 2018 4F 7 0.192( —1.434~
6.816) , 2017 4F 247 0.110 ( — 1.434~4.314) , 2016 4F Ky
—0.038( — 1.693~3.479) , 2015 4£ H7 0.045 ( — 1.410~
3.934) . SAEIA], His kK RERE S B BT A

R4 MREHMIW2015—2019 F R L REE

LR 38.64% (17/44) , 52 T RS A All 5 Lok 61.36 %
(27/44)
34 FERelFEeE

44 G2 AL 7 S BB R J1 45 23 BB 2019 4F2R
0.160 ( — 1.356~2.628) , 2018 4F 24 0.177 ( — 1.486~
5.233) , 2017 4F 3k 0.043 ( — 1.471~5.185) , 2016 4F K
—0.123( —1.845~5.281) , 2015 4E -k — 0.257( — 1.507~
1.922) . 5AE[E], ™ S BN HTRE ) B TS Al
Fb oA 72.739% (32/44) , 52 T REFAH R & H R 27.27%

"o

Tab 4 Scores of innovation and development ability of 44 pharmaceutical enterprises during 2015-2019
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(12/44).
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Tab 5 Ranking of average comprehensive scores of 44
pharmaceutical enterprises during 2015-2019
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