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A System Dynamics Model of the Development of

the Bicycle Industry in Taiwan

Abstract

In the early stage of development, Taiwan’s bicycle industry depended on OEM
(Original Equipment Manufacturer) orders, and once became the world’s number one
bicycle exporting country. However, under low-cost competition from mainland China
and Southeast Asian countries, it suffered the loss of OEM orders. To mitigate the
challenges of the low-cost competition, Taiwanese companies adopted strategies,
including developing their own brands and moving to the high-end product
manufacturing, to maintain their competitive edge. By using the experience from OEM
and the cooperation between R&D institutions and partner firms, Taiwan’s bicycle
industry managed to produce high-end and high quality bicycles. In fact, the development
of Taiwan's bicycle industry from OEM to OBM (own branding and manufacturing) is a
complex and dynamic process. This study uses the system dynamics to explore the
structure of the Taiwan bicycle industry to increase the understanding of the system
behavior of the industry. It is found that the development of the bicycle industry in Taiwan
is mainly influenced by the interaction between R & D institutions, car manufacturers,
component manufacturers and foreign orders. In addition, different scenarios of key
variables related the decision making are simulated and the implications of this model are

also discussed.

Keywords: bicycle industry, industrial development, brand value, decision simulation,

system dynamics
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fifex - BIRETAER R
FINAL TIME = 2030

2. INITIAL TIME = 1981

SN

Sl

10.

11.
12.

13.
14.
15.
16.

17.
18.

R AT A EE(((1981,0)-(2030,200000)1, (1981,65000), (1982,69000),
(1983,74000), (1984,76000), (1985,79000), (1986,84000), (1987,98000),
(1988,105000), (1989,95000), (1990,91000), (1991,96000), (1992,99000),
(1993,99000), (1994,102000), (1995,103000), (1996,96000), (1997,90000),
(1998,87000), (1999,88000), (2000,95000), (2001,86000), (2002,94000),
(2003,103000), (2004,120000), (2005,124000), (2006,127000), (2007,130000),
(2030,180000))

R E E=min( B/ ML EAR LT | BRERE SR LB (Time) )
R A=(R LR A& *1000)* R #f C TR

A TERFI(1981,0)-(2030,1)1, (1981,0.99), (1982,0.9416), (2001,0.3), (2005,0.283),
(2010,0.25), (2015,0.24), (2020,0.22), (2025,0.21), (2030,0.2))

{E{E R 7=(0.020238 1 2 i i B EETRE+0.001 904 8* g P 1 758 <7 H)*0.5

(EE R B =B E *(STEP( 0.03 , 1981 )+STEP( 0.03 , 1990 )+STEP( 0.02 ,
2000 )+STEP( 0.01 , 2010 )+STEP( 0.001 , 2015 )+STEP( 0.001 ,

2020 )+STEP( 0.001, 2025))

B8 R T =t R BT H A FE E (Time)*(5 /8 B 77 1t L i (5%)*
FEREY B EE B (Time)

B8 B AT e AL (5%=(2.8e-06* BB E *(14+STEP( 0.5, 2016 ))+0.055% /2
fmn S B1EE-0.00036* (A H - B E P B B T B
{E)/2)*(4+STEP( 1, 1983 )+STEP( -1.8 , 1988 )+STEP( -0.75 , 1992 )+STEP( -
0.05 , 1993)+STEP( -0.18 , 1994 }+STEP( -0.3 , 1995 )+STEP( -0.4 ,

1999 )+STEP( -0.6 , 2000 )+STEP( -0.3 , 2003 )+STEP( -0.2 , 2009 )+STEP( -0.13 ,
2011 }+STEP( -0.01, 2020 )+STEP( -0.01 , 2025))

rrfg{E (H= INTEG (fE{E 1 2-[HEEREE.0)

SRR B S Y B (=S Y B L AR (Time) (140,003 i P B {E
/100000+0.997* 2 it it & EHLTKE)

SR EEERA([(1981,0)-(2030, 1)1, (1981,0.01), (1982,0.0584), (2001,0.7),
(2005,0.72), (2010,0.75), (2015,0.76), (2020,0.78), (2025,0.79), (2030,0.8))

rrhER Y B 2 E=min( B8 SRR E T B, SRR B B S (Time) * B B R ZE AE
R B LS A = R S 2 35 B L BB 7 51000

BNk B LT B =t B B T H A 2 2 (Time) *(C LELB(Time)* & & H 17
5%

PR TR E = P e B AR (Time) *(1+0. 2% 2 it i BHTHRE)
SRR R ELE R AR ([(1981,0)-(2030,50)], (1981,0.7), (1982,0.77), (1983,0.84),
(1984,0.92), (1985,1.01), (1986,1.11), (1987,1.21), (1988,1.33), (1989,1.46),
(1990,1.6), (1991,1.75), (1992,1.92), (1993,2.1), (1994.,2.3), (1995,2.52),
(1996,2.76), (1997,3.03), (1998,3.32), (1999,3.64), (2000,3.98), (2001,3.03),
(2002,3.15), (2003,5.56), (2004,6.66), (2005,7.22), (2006,7.42), (2007,7.9),
(2008,7.66), (2009,8.15), (2010,9.47), (2011,10.66), (2012,11.42), (2013,11.08),
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19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

29.
30.
31.
32.
33.

34.

35.

(2014,12.1), (2015,13.64), (2016,14), (2017,14.36), (2018,14.73), (2019,15.11),
(2020,15.5), (2021,15.9), (2022,16.31), (2023,16.73), (2024,17.16), (2025,17.61),
(2026,18.06), (2027,18.53), (2028,19.01), (2029,19.5), (2030,20))

R S P A =4857 11%0.25

WP T8 S =487 H#0.5

W& = INTEG (BF]-4857 H,5e+07)

A ELG EE RE= INTEG (ZE B 8- 2 At RE ,6000)

#ER B B RE 7= INTEG (BE /14 2-55 115E,0.2)
EFI=4EUT A -ZE R A

77 imon '8 BATAE=IF THEN ELSE( (0.6* & au/E (Time)+0.4* B R BLE BARG S
BETD>=1, 1, (0.6¥Z 4 5/E (Time)+0.4* B e BB B2 AE 7))

FEHE IS B =7 AR (STEP(0.013 ,1981)-STEP( 0.009 , 1986 )-STEP( 0.002,
1990)-STEP( 0.0005 , 1995 )-STEP(0.0007 , 2000 )-STEP( 3¢-05, 2005 )-

STEP( 1e-05 , 2010 )-STEP( 1e-05, 2015 )-STEP( 3¢-05 , 2020 )-STEP( 3¢-
05,2025))

FERET & =4 H*(0.25)

FERE R B =Rk E M ZERE*(STEP( 0.005 , 1981 )+STEP( 0.005 ,

1990 »+STEP( 0.06 , 1995)+STEP( 0.05 , 2000 )+STEP( 0.05 , 2010 )+STEP( 0.05 ,
2020))

HER A =( TR EE B+ amh R R 2E &) * 1000* -39 Bl B BUAE A AR (Time) *0.89
HES7 H=4EU A %0.08

AU A= T WA+ SRRERERA

M= LA E =+ EE =

BE 1734 2 =IF THEN ELSE( ZEEE8E BART A1 RE /7>0.9 , DELAY3( i s 1%
A*4e-10, 4) ,IF THEN ELSE( #2883 EEGET 55 /7>0.6 , DELAY3( st
T A*4e-08,4) , IF THEN ELSE( 22 s 8IS RS ETHE /7>0.25 , DELAY3( it
PSS A*1e-07 , 4 ) , DELAY3I( i ptfeg e A *#1e-06 ,4 ,0.001))))
§EJ7JB(E= IF THEN ELSE( ZEEEUEIIEGETEE17>0.6 , (BEE BUEEBIE A
*#0.0001) , (FEEELEELRETAE 17%0.0013) )

T A ((1981,0)-(2030,1)1,(1981,0.3),(2002,0.6),(2030,0.8))
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