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The Dynamic Simulation of the Development Trends for
the Science Parks in Taiwan

Abstract

Before the 1970s, labor-intensive industries were the key to the successful
economic development in Taiwan. However, rising wages and oil crises had hindered
the further development of Taiwan’s economy. In order to improve the industrial
structure and pursue continual growth of the economy, the Taiwanese government
decided to establish the science parks in 1980. The success of developing the Hsinchu
Science Park did bring huge economic benefits and employment opportunities for
Taiwan. Whereas, the development of science parks requires vast land, labors, water
and electricity resources. When some of the factors above encounter the barrier of
expansion, it can lead to the limits to the growth of science parks. This study uses
system dynamics to explore the development trends of the science parks in Taiwan. In
addition, effects about the decline of the birth rate, the outflow of skilled manpower
coupled with economic fluctuations are simulated and discussed.

Keyword: human resources, natural resources, science park, system dynamics
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1 AZEF A = INTEG (7% 4 e 4 #c,426)

FTB- A B=MIN(A 4 F &, & 41 4287 4 #i(Time))

BLBR A o= fREF A VBB

X 4 & f=74 {&*0.465618+DELAY1(Z & *-0.482787,1)+3326.29

#rmk 5=0.05

B: M 46 HEF I

ALFE #= INTEG (73 B &_f ~-FALF ~ 5 £,21.191)
FHALF 2=F £*0.14

AEFrpi=trigang

FERRBF* =F LT 4*0.084

C: W47 FERF2 B AR

FF A+ d=1 477 A BT 351 42 FF # 3 /100000000

L 351 #2FF F F =38063*12
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WHék - #2423 (Vensim Dynamic Equation)

INITIAL TIME = 1983

FINAL TIME = 2040

A& B=MIN(E ¢} i7 ¥ (Time)*1.3+4600.86, i -k £ (Time)*9.51e-005+ % + i %
(Time)*0.00314464+ 1 4z (7 4 #*0.21325+ % %_7  *-0.0930142-403.251)

R E=
([(1983,0)-(2040,40000)],(1983,19.97),(1984,63.24),(1985,69.9),(1986,113.17),(1987,
183.07),(1988,326.19),(1989,372.13),(1990,436.7),(1991,517.25),(1992,580.45),(199
3,859.84),(1994,1184.97),(1995,1994),(1996,2036.99),(1997,2559.01),(1998,2914.69)
(1999,3587.74),(2000,4924.8),(2001,2982.71),(2002,2898.03),(2003,4081.49),(2004,
6559.79),(2005,6551.79),(2006,8358.97),(2007,9952.29),(2008,10321.3),(2009,8864.
86),(2010,12272.5),(2011,11467.3),(2012,12480.2),(2013,13398.7),(2014,13671.8),(2
015,13741),(2016,14495.6),(2017,15250.2),(2018,16004.8),(2019,16759.5),(2020,175
14.1),(2021,18268.7),(2022,19023.3),(2023,19777.9),(2024,20532.6),(2025,21287.2),
(2026,22041.8),(2027,22796.4),(2028,23551),(2029,24305.7),(2030,25060.3),(2031,2
5814.9),(2032,26569.5),(2033,27324.1),(2034,28078.8),(2035,28833.4),(2036,29588),
(2037,30342.6),(2038,31097.2),(2039,31851.9),(2040,32606.5))

ok g =
([(1983,0)-(2040,3e+008)],(1983,151245),(1984,478942),(1985,529357),(1986,1.168
73e+006),(1987,1.8615e+006),(1988,2.00166€+006),(1989,3.20069e+006),(1990,4.49
753e+006),(1991,4.92349e+006),(1992,5.733066+006),(1993,8.27565e+006),(1994, 1.
06299¢+007),(1995,1.35963e+007),(1996,2.044e+007),(1997,1.80575¢+007),(1998,2.
39903e+007),(1999,2.70558e+007),(2000,3.68815e+007),(2001,4.03934e+007),(2002
4.34014e+007),(2003,5.505026+007),(2004,7.44626e+007),(2005,8.06823e+007),(20
06,1.02767e+008),(2007,1.17995¢+008),(2008,1.11515e+008),(2009,9.56689e+007),(
2010,1.30068e+008),(2011,1.15614e+008),(2012,1.22218e+008),(2013,1.35692e+00
8),(2014,1.47703e+008),(2015,1.45601e+008),(2016,1.50555e+008),(2017,1.5551e+0
08),(2018,1.60464e+008),(2019,1.65419¢+008),(2020,1.70373e+008),(2021,1.75328¢
+008),(2022,1.80282¢+008),(2023,1.852376+008),(2024,1.90191e+008),(2025,1.951
46e+008),(2026,2.001e+008),(2027,2.05055¢+008),(2028,2.10009e+008),(2029,2.149
64e+008),(2030,2.19918e+008),(2031,2.24873e+008),(2032,2.29827e+008),(2033,2.3
4782e+008),(2034,2.39736e+008),(2035,2.44691e+008),(2036,2.49645e+008),(2037,
2.5466+008),(2038,2.59554e+008),(2039,2.64509e+008),(2040,2.69463+008))
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4 k8=

([(1983,0)-(2040,8e+006)],(1983,3819),(1984,12094),(1985,13367),(1986,21642),(19

87,35009),(1988,62379),(1989,71163),(1990,83511),(1991,98915),(1992,111001),(19

93,164429),(1994,226606),(1995,381318),(1996,405590),(1997,509530),(1998,58035
2),(1999,831689),(2000,1.21447e+006),(2001,907310),(2002,1.02933¢+006),(2003, 1.
289756+006),(2004,1.71269e+006),(2005,1.78438e+006),(2006,2.22981e+006),(2007
2.50914e+006),(2008,2.34447e+006),(2009,2.01869e+006),(2010,2.74381e+006),(20
11,2.42532e+006),(2012,2.55133e+006),(2013,3.22118e+006),(2014,3.45258¢+006), (
2015,3.61202e+006),(2016,3.72677e+006),(2017,3.84152e+006),(2018,3.95627e+00

6),(2019,4.07102e+006),(2020,4.18577e+006),(2021,4.30052e+006),(2022,4.41527¢+
006),(2023,4.53003e-+006),(2024,4.64478e+006),(2025,4.75953¢+006),(2026,4.63572
e-+006),(2027,4.40393e+006),(2028,4.18374e+006),(2029,3.97455e+006),(2030,3.775
82e+006),(2031,3.58703e+006),(2032,3.40768e+006),(2033,3.2373e+006),(2034,3.07
543e+006),(2035,2.92166e+006),(2036,2.77558e+006),(2037,2.63686+006),(2038,2.5
0496e+006),(2039,2.37971e+006),(2040,2.26073¢+006))

Z k€ =4 #*4653.96+1.13495e+007

1 AZEF A = INTEG (R7%% 4 dc-#HLB £ %ic,426)

FTP A =MINA 4§ 4 5 1o 425 4 $i(Time))

CE LS SIRTEE P

A4 2 =2 #*0.465618+DELAY1(# ia*-0.482787,1)+3326.29

{,—‘. ﬁg,_l FREF A $ic=
[(1983,-20)-(2040,4000)1,(1983,426),(1984,362),(1985,67),(1986,177),(1987,416),(19
88,495),(1989,384),(1990,406),(1991,251),(1992,325),(1993,489),(1994,759),(1995,1
178),(1996,1595),(1997,1620),(1998,1088),(1999,435),(2000,3136),(2001,-15),(2002,
755),(2003,803),(2004,1627),(2005,1437),(2006,1255),(2007,1684),(2008,1168),(200
9,935),(2010,1544),(2011,2030),(2012,1197),(2013,1052),(2014,1041),(2015,875),(20
16,852),(2017,856),(2018,863),(2019,845),(2020,840),(2021,832),(2022,828),(2023,8
23),(2024,823),(2025,822),(2026,820),(2027,817),(2028,808),(2029,819),(2030,830),(
2031,819),(2032,823),(2033,823),(2034,826),(2035,824),(2036,822),(2037,818),(2038
,811),(2039,801),(2040,791))

A3 5 =0.05
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F £=INTEG (f]:E-2 1,7.88)

T 351 42 §F F 3 =38063*12

P 2 k=1 A7 EF A BT 50 42 fF 3 /1e+008

FER R T =F T F ~*0.084

FEF = INTEG (37 A2 F ~-F L7 4 £,21.101)
AEFrpE=4rean jr

¢ B P e #=INTEG (2 ¥ 578 % 5 #,210)

PR i XY SR

AF BT E

210+STEP(-210,1983)+STEP(167,1984)+STEP(-167,1985)+STEP(276,1986)+STEP(
-276,1987)+STEP(0,1988)+STEP(0,1989)+STEP(0,1990)+STEP(0,1991)+STEP(0,19
92)+STEP(0,1993)+STEP(0,1994)+STEP(638,1995)+STEP(-288,1996)+STEP(-350,

1997)+STEP(0,1998)+STEP(975,1999)+STEP(-846,2000)+STEP(-129,2001)+STEP(
504,2002)+STEP(-301,2003)+STEP(-132,2004)+STEP(-71,2005)+STEP(255.67,200

6)+STEP(-255.67,2007)+STEP(258.97,2008)+STEP(-258.97,2009)+STEP(0,2010)+S
TEP(631.23,2011)+STEP(-631.23,2012)+STEP(0,2013)+STEP(0,2014)+STEP(0,201

5)+DELAY1(2 ¥ 42.% %*22.899,1)

el (4=

[# D Ae G £i)

BME 2y i* § =725 +~70.0283051+134.574

v hAEG A= B2 g f#*0.35

44

¥ 42% F=IF THEN ELSE(f 5 4 # & * £/7 1425 #>0.8,0.8, i 4 # i *



