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Technological Innovation System of Pharmaceutical
Industry Based on System Dynamics
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Abstract: With the rapid development of information technology, there is higher requirement for
the pharmaceutical industry to focus on technological innovation capability. According to some
related researches., the method of system dynamics and the simulation tool of Vensim were
introduced. The system dynamics model of technological innovation was established to do the in-
depth study of the internal structure of technological innovation system and the feedback loop
between various elements. Then the software of Vensim was used to perform the model validation
test,and finally the impacts of new products share, degradation rate of technical knowledge, and
R&D investment of technological innovation were further analyzed. The results indicate that to
maintain technological innovation, the company’s new products proportion should not be too high,
with the increase of technical knowledge degradation rate,enterprises should pay more attention to
the accumulation of technical knowledge,and high R&D investment does not necessarily enhance
the capability of technological innovation.
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Fig.2 Causal diagram of technological innovation system

LRBNHER BBA— B —~GDP— A [
P HE T K i ) T S8 SR> R R B R —
= SR

c. QUBTRE S — 8™ dh— 8™ i 4 B A — 81
BRI —>GDP—> AR B A I K3 dh I T )
i SR> BN PRAFBOR > ORI~ TH AR~ HoR
FIAR

d. BUFTRE S — ol B BT B~ Al A
LRBNBER BBA B —~GDP—~ A S
PYHE T K i T 6 SR~ BUR R BOR—~ 14
ARG HAR A BRI BLR

e. QUHIHE—GDP— A B2 4R i K — 37
P2 e BT SR> BUF P EOR >~ HoR 5 [t~ TH Ak
MBI B R BT RE J1 8 b — 77 b
YA

£, BIFTAE —~GDP— A RV 24 A4 16 7K F-—
7= T SR> BUR RSP EOR A IR 55 HLA 2
> PRG-I BOAR AR R~ BB e
T30 B A B A

g. BUFFIE —>GDP— A [P 4 4 16 K F-—
7 i B T S8 SR> B SRR EOR R 5| 2~ 1k
A BRI BR > BT BE ST — b B BT
JE— Al ke 2 BB A A AR

h. BUHTHE—GDP— A R34 A 15 7K F ™
il [T 585 5K — BURF SR AR — v A i 55 LA B
—> PRI FAR TR R~ B RE 1 — 1
WA AT R 2 AR S A



1

LI 55 T SD WY EEZ LB AR BB RGNS 51

i A FAR B B R & B A~
WA S A% A — 88 Al i — GDP — A 7 34 4= 1%
K7 il B T S SR — BUR A BOR )7 A F
HrE—~QIE e

Jo AN HARGIH B AR 28 T A~
WA S A% A — 818 Al i@ — GDP — A [ 7 35 4= 1%
KA i B T S SR — BUR A EOR —~ 5K 5 |
PETH AR — B AR R~ B g
2.5 REiRE

FRGHIRIR R 2 A HUR 2 B R GE N R
FERZBIMEIR R X RGEW I — LRI
T B R GEUR R W i R OGP B R A o L
FARR M AL R IR A A M R R SIS RS
gy iR AL TS S 2R R G L Y
Bt 1 pos.

x1 TERIHER
Tab.1 Variable design

3 HBETERBSH

3.1 XERGHNFERE

TE SR TR 2 X AL B BB I ST 5 B R 24
Aol Dy Sl AR SO TSR R GL B 1A T R
BT [ R S A R [ G AR
3.2 HEEER

MR B B R Gesh S22 05 A% A Vensim 4K
PHsfT R G0 BUR AL O A 2 B AR HA RS
SEPREHEAT HORE AN 2 Ji ), B o AL g A7 5k

x2 UHREFRNTEER

Tab.2 R&D investment simulation

R4 B

& | H
| F
e

fEn

35 | K

7 A B U AL R 22 BB HOR AR BUR

B B B AR LR AL B R & SR B AL
BARFPUR A2

A FARBUET I L AR QB RETT L ML DF K2 2
PARATIE RN RIEATTIE B R T BE B

WOVER A EUEE T HE L B B AR A Rl
DR NZ M - AT EIA AL E 2 S
BTG HE PARMPUR L

=
o
i

G0 bR/ ot B/ TG R
2000 135 888 135 888 0
2005 399 510 338 133 0.154
2007 658 836 486 911 0.261
2008 790 879 584 294 0.261
2009 996 221 701 152 0.296
2010 1 226 262 876 400 0.285

e R G4 AL 1 e A SCH AT Vensim i fF
2 T BORAE RS 3 .

e \\
IF B eugrsEn| N,
/ g s BARE | pl
SN
7 ‘
BT ol o L

Fre BIBHE )
WAL
I ton
i R
PN BHEN
AR
s 2 Emppm >0
Pl ON e BORAIEA
B s
B R

BRI
B3 AR RERE

Fig.3 Flow chart of technological innovation system
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Fig.4 New product ratio simulation
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