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The Success in Finland’s Science
and Technology Industry
and Its Implications for Taiwan

Shieh, Chung Chung

Researcher
Economic Research Department, CEPD

Abstract

Finland was a woods-founded small country in the Arctic. This
nation broke through economic crisis in the early of 1990s and has
successfully transformed its industrial structure to become to a
world-class strong country in science and technology. “Finnish
miracle” was basically resulted from Finland’s firm politics and sound
macroeconomic policies, but mainly resulted from the implementation
of a series of Finland’s science and technology policies adopted in
1980s and 1990s. Now Taiwan is facing the critical moment to
transform its industrial structure and upgrade its industrial technology.
Besides, Taiwan’s industry policies focus on developing Taiwan into a
global value-added service center with openness, innovation and value.
Hence, Finland’s world-leading science and technology can be set one
of our goals. This paper particularly analyzes the evaluation and the
achievement of Finland’s science and technology performance,
discusses Finland’s experience in developing science and technology
industry, and finally provides the implications for Taiwan.
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B, SHEEXKEFD. SENEFRENFTE

EHHFNFHE

e R EAHE(WEFR) R 2003 & 12 k45 p = & L4
(Growth Competitiveness) | ezt » g1 T 4 &£ 238 % 1 Zanig
F(%% 1w %ﬁil%“%%%i Pk Sl kg o 4 E R T
By TRRMEARRS v TR AR Ly B AR

w5 Lo pteb s TE gL 4 (Business Competitiveness) | 3+t

X1 INFHRAKEREWENEZIERAERT 2L

2003 & 2004 & 2005 & 2006 &
SHE | AE | FTE AR | BE A8 | FH | AR
RESSH 1 5 1 4 1 1 6
460 B8 4o 32 43 2 18 3 9 4 17 4 22
I 2 21 3 27 5 26 4 30
R 2 3 3 2 2 3 4 2
BT 3 2 3 2 2 3 4 2
F A P 2 7 5 9 5 6 8 10
ABFT LI 1 6 1 6 2 8 3 7
¥ AR & 1 9 1 11 2 7 1 9
E 32 1 20 2 13 3 15 3 21
2L - T-EEL T Y 1 20 1 13 2 16 3 22
RS ES 2 15 6 11 8 12 8 16
R IR 3 17 3 15 5 7 - -

ir:1.2003 3 2006 & WEF M & £ g4 4 | £ & A wz=it 102~ 104 ~ 117 2 125
Rljpee T3 ¥4 4 ) & #4530 97100~ 113 2 121 B & Fee
2.WEF #-T e pe i i A2 R dp e, & 5 — BRI RS AL § £ 733 $s(ICT)
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B A EF R AFEM(ICT)g B @I E B R R N ? o
T &k WEF The Global Competitiveness Report 2003-2006 and The Global
Information Technology Report 2003-2005.
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Hix:%; £~

P e L T IR B - R b el

FEF | b | gh geg | 77 GDP 2 F| M4 AL

1970-1979| 3.3 2.9 55 38 3.6 7.9 -

1980-1989| 3.5 4.0 25 4.4 4.9 5.8 14,384
1990-1999| 1.6 0.2 8.3 38 | 119 -0.8 23,764
2000-2005| 2.9 3.1 5.9 7.2 9.0 3.9 29,876
1989 5.4 6.8 2.7 9.0 35 6.8 23,673
1990 0.1 -0.4 16 | -08 3.2 5.4 28,044
1991 -6.2 7.7 72 | -134 6.6 -1.0 25,214
1992 -3.7 -55 95 05 | 117 -5.5 21,977
1993 -0.9 -4.5 16.4 13 | 164 -8.3 17,253
1994 3.6 3.0 136 | 13.0 | 166 -6.7 19,794
1995 3.9 35 8.5 78 | 154 -6.2 25,598
1996 3.7 3.8 5.9 65 | 14.6 -35 25,081
1997 6.1 5.0 140 | 114 | 126 -1.2 24,014
1998 5.2 4.6 9.2 82 | 114 17 25,316
1999 3.9 0.9 113 36 | 10.2 16 25,351
2000 5.0 3.7 172 | 16.8 9.8 6.9 23,612
2001 2.6 2.2 2.1 08 9.1 5.0 24,145
2002 16 1.4 2.8 25 9.1 4.1 26,147
2003 1.8 4.0 -1.7 33 9.0 25 31,658
2004 35 3.1 75 74 8.8 2.3 36,192
2005 2.9 4.4 73 | 123 8.4 2.7 37,504

AL RR: SRR RS R (2006.9.28 FAL) ~ SRR B~ 5 A4 #dn ~ OECD
Statistical Profiles of Finland 2006 -

=, 1990 FAMNBEB R RK

1990 & A= #p > & > B RIGAFE Y ~ 1991 & o FRINfEAY > 3
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1990 & = SRR S A S AR MR R AT 0 ArF] A (RUE R 4
P RS g KT RS E G L DA R MR PG
AEZAE)P o B R E L i hEE( T BL LT UG A E)
FR(F4 4 £EFA S @DPEHR ] 90 £ LY

WS H TR AT (24 5 A B Afrr + A 50
vk hg s £ oo g B3R AL 37 (Nokia) o & M o = R A X en
EACHASBRERED o A SRHEAMETE LDFER o &

HEp 1994 ] 2000 £ 2 B » KRS B o & E T Y
A5%:rig B AL CABERRLE c BB 2 £Fd 16.6%
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et GDP z vt F e iE 6.9% -

x4 FRRERBEBNL

Hi+ %
7] 2 1975(1980 1985|1990 |1995|1997 (1999|2000 | 2001|2003 | 2005
a4 Aok s 13 | 10 | 12 | 11 | 10 9 8 6 7 8 7

PR LR 9 8 7 4 3 3 2 2 2 2 2
AR A 4 9 5 6 5 6 5 5 5 5 4
Az K& 20 | 22 | 22 | 21 | 26 | 22 | 23 | 24 | 24 | 19 | 17

2 1 1 1 1 2 2 2
6 6 6 6

R S 1 3
6
3 | 3| 3| 3] 3
4
9

3
g i B2¥9s | 6 | 5
B~ s 3 | 3
4
9

w o
w o
w o
w ~

5 3 3 3 3 3 3 3

Hu e ils | 4
10 | 11 | 11 | 10 | 10 | 11 | 11 | 13

AL EEIERES | 10

RO ] 12 11 112 |13 | 11 (12 |10 | 11 | 11 | 11 | 11
TERfEEXRE 6 6 8 10 | 13 | 17 | 23 | 25 | 22 | 25 | 24
g @?I Eq] 7 5 6 5 4 4 3 3 3 4 3
Hi gl s 4 4 3 4 2 2 2 2 2 2 2
B ¥ a3t 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

TR KR ¢ R AL R 0 2006 & FAL o

F=5 1990 F 2003 &£ OECD X EER¥ ICT RELBBEERE LR
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I 1990 W 1995 02000 02003 ‘

35

20

30 1 I
15
0 L |

25 I
10
2§ i % H W OJSEW | A FW & | £

W 1990 | 16.6 12.4 | 13.9 7.5 4.3 14.2 | 12.7 15.7 14.3 | 24.7
W1995| 19.1 25.8 13.3 10.0 9.6 14.8 | 13.1 23.5 21.7 | 27.6
02000| 19.5 26.3 17.4 12.8 14.2 16.1 17.7 30.5 25.0 | 34.2
02003 | 19.6 26.6 15.5 10.8 8.1 15.8 17.8 26.6 21.8 | 33.2

7ok %R OECD Statistical Profiles of Finland 2006.
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oA R | 1990 | 1992 | 1994 | 1996 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

% T 88 | 97| 133|163 | 219|241 | 273 | 244 | 246 | 240
Y 271 | 254 | 253 | 264 | 256 | 245 | 238 | 254 | 253 | 245

(R B
359 | 351 | 386 | 42.7 | 475 | 48.6 | 51.1 | 49.8 | 49.9 | 485

R R )

T 185 | 211|190 | 205|171 | 171 | 174 | 189 | 19.0 | 21.1
L% =iy 456 | 438 | 424 | 36.8 | 354 | 343 | 315 | 31.3 | 311 | 304
Wz x AN

(e 5 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

3L ey OECD *+ 2003 # 5 % Hf1 B 2 ¥ ehaT & m A4 o
7k %R OECD Statistical Profiles of Finland 2006.

=, SRREmHALERILBRERZE

AMEEDHRAHEAEEFES LR R B IR R
SRMeop 1988 F ko B AHA SN RNt E
ﬂfﬂs“ 1990 & % s W BHctg T b > Hap k
A% o % 1993 £ 1 1997 # MR - SR FAHAE S I T L E
AHEALE S F s P e L gt E o A AW
F(5B 1)-1998 & 1 is > KB Bk A SN v FFR 4 3 2000
ELSFRPHASZ N v IEE 116 w0 4§ BT 23%(4%- %
7)o fast 2372 F F B> 2001 2 2002 &

® A
#2100 Rm e 97 BB - ERAFEASI T PRS2
WS A% T 209%% 206% 0 R v B EP A ATE S R Ro
BMALSHERHPASN T 2 LB FigAL -
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Fa Ao & ;—*»1992&**% A BT g I g
8 BE~ BAEA SN T R 42% 0 3
hA&D Tt E e BT 534% 1 2000 £ %

€3
83.7% ¢ 1L HHEFESERA PERE F AR PHA SN
Pbbdgﬁ’élv)ff]}nj-—]—}i/ Tngmi\%%,&ﬁiﬁ,’*big%;}:%é%a

1 BFELtRFrEERERESSEREREOSEHOBEZLE
Hix %

25 . 23.3

1988 1990 1992 1994 1996 1998 2000 2002 2004

i 9% 1995 & OECD A 54 4F Lk
FAL KR L A R 0 2006.4.24 F AL o

K7 192 FF 200 FREETESRMEREOEREBL
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A 1992 | 1994 | 1996 | 1998 | 2000 | 2002 | 2003 | 2004 | 2005
A )
EREE 52 4.1 7.2 74 9.2 4.3 2.9 25 3.0 45
ME%E | (296) | (25.9) | (17.3) | (125) | (3.7) (3.0) (2.7) (3.5) (4.0
T 5.8 15.0 28.4 53.7 96.5 80.6 76.6 68.8 90.4
B (42.0) | (53.4) | (66.3) | (73.1) | (83.7) | (83.0) | (82.5) | (80.6) | (81.0)
3 I 2.8 3.9 46 6.5 85 8.6 8.6 8.6 9.7
W PERA (20.3) | (13.9) | (10.7) | (8.9) (7.3) (8.8) (9.3) | (10.1) | (8.7)
Mo 1.1 1.9 2.4 4.1 6.0 5.0 5.1 4.9 7.0
- (8.1) (6.8) (5.7) (5.5) (5.3) (5.2) (5.5) (5.8) (6.3)
BHEBE | 137 28.0 42.8 734 | 1152 | 971 92.8 85.4 111.6
.2+ | (100.0) | (100.0) | (100.0) | (100.0) | (100.0) | (100.0) | (100.0) | (100.0) | (100.0)
e BAEEAE
b B - - - 37.6 72.8 61.2 51.6 65.1 69.6
Ll R E BT ASR; OECD > 2003 £ 5 " L 2 ¥ chT £ m \éﬁo
2 H B BHRBEAEI RET BN FE - TPRAG T E R AT ERE
FERA
FALROR ¢ LR A R > 2006.4.24 TR
2B FCIR S A 2 e T 5 S 0 4R 5 2006.12 -
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N

B2 1960 £ 2003 FHOEMGEEZEL

100%

Ve EE:
leﬂ B A A5 iy

60% W R AR

M 5L 2 G2 B il
OB - A hsAsEE T 5
40%
@ A
D'*Wl*%ﬂ
20% 0 # Pl

0%

1960 1970 1980 1990 2000 2003

FAL SR C RN

&8 OECD XERREFEREZIEZ=<21

B (% %)% 1995 1998 2001 2004
p & - 368.46 297.87 444.85
¥ & - 119.38 99.26 312.74
B 11.49 38.90 45.12 53.94
L 28.20 56.33 24.34 45.03
R -8.45 -8.48 -7.50 -13.64
+ g - -4.13 -5.87 -8.45
kg -0.60 -0.96 -0.79 -1.13
NS -147.26 -92.71 -207.48 -

OECD R #- 125.76 194.73 -37.05 -116.43

32:30 7 OECD W32 » ®p A~ 5~ 5 L FR-EFH2RE T
B 2001 &2 2004 2 2+ A ¥ 7 5 REA o
74+ % & : OECD, Main Science and Technology Indicators, Volume 2006/vol.1.
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SRA1960 E A BN R WA g F R

R kR R P B ERTAPEHDERTE o SR FH A ENLE D
BT RR BT AL R A T (Nokia)id &2 2 3 B H vk o
1995 % 1999 & FF » SL2zk T2 £ 5545 B 2 B - Nokia 4 & 37 #
Tias £ i 33%- p 1998 # NOkiait%‘-ﬁr,\JI%:}‘rEQ:i%}ﬁEE;’i" e B
#(Motorola) » = 5 223 H-§ 5 FEAF&ais o - 2 adFd >
B A hiFR T mlEH m%}i - 2001 # Nokia > # £ & 11 1 &
$ i 3T%(%E Q) A F S

¢ Motorola = & % 41— & 5 432 2003 £ Nokia { # &1 1 &% 7 +F
OF gL EH> LAIFTE > 2T iﬁ—é*y-ﬁ"ﬂ‘l%é%%o#?
2o REF A EFRTE )}%”ﬁ - & #_Nokia &4 7
W i7d 2 35 0 Nokia { » % 482 (multimedia)f- & ¥ 2 %r(enterprise
solutions)ﬁvﬁﬁéﬁﬂ;’{ WU E v e R PR B 0 2005 E T
K B3R E 277 BE~ >t % g GDP 117.6% » %

Hiph A &2 bt RAT A o

SRS Y

i

&9 Nokia NRITTHER/HREBERTHELSAR

B ma st %

PN | Nokia ‘f? R (58 o DT 5
Eak L & H 8 tH S
1997 1.7 46.5 0.213 21
1998 11.5 80.7 0.408 25
1999 17.6 131.8 0.785 29
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2000 25.8 218.9 1.284 32
2001 29.9 231.6 1.400 37

2002 30.5 232.1 1.520 38

2003 37.3 209.5 1.790 39

2004 37.8* 230.4* 2.077* 32*

2005 38.3* 276.5* 2.650* 33*

EIFLARIARK(EREBTE S S EL M L 7B R & )ik
@ o

7R k& www.nokia.com

f., FSERRERI MR ER

SR d - BERG FLaEE )R- R B S L - B
AP A B MARE Y IR AL E R R PR N AR
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whozT% w2k 2 o4 b
B I PR g ‘f f “‘E‘;‘;f;: P
RE | % | mE~| % | mEx]| % | e~ %
1989 9.3 61.6 2.9 19.1 2.9 19.3 15.0 1.80
1991 9.8 57.0 3.6 20.9 3.8 22.1 17.1 2.04
1993 | 10.5 58.4 3.8 21.1 3.7 20.5 18.0 2.16
1995 | 13.7 63.2 3.7 17.2 4.3 19.6 21.7 2.28
1997 | 19.2 66.0 4.1 14.1 5.8 20.0 29.0 2.71
1998 | 22.5 67.2 4.4 13.2 6.6 19.6 335 2.86
1999 | 26.4 68.2 4.7 12.1 1.7 19.7 38.8 3.21
2000 | 314 70.9 5.0 11.2 7.9 17.8 44.2 3.34
2001 | 32.8 71.1 5.0 10.8 8.3 18.1 46.2 3.30
2002 | 33.8 69.9 5.3 11.0 9.3 19.2 48.3 3.35
2003 | 35.3 70.5 5.2 10.3 9.6 19.2 50.1 3.43
2004 | 36.8 70.1 5.3 10.1 10.4 19.8 525 3.46
2005 | 38.8 70.8 55 10.1 10.4 19.0 54.7 3.48

U RE AR IR o *Fp 1997 EAze Ja 4 B R F e § 1999 E4x
ECSLEE JEIR
TR kR RS A 0 2006.10.4 F AL o

R1l EEFTEBEFRZHAHEIH S GDP 2=

Hix %

# 1995 1999 2000 2001 2002 2003 2004 2005
EU-25 T35 | 1.69 1.77 1.77 1.80 1.81 1.81 - -
OECD X35 | 2.07 2.19 2.23 2.27 2.24 2.25 2.26 -
E N 3.32 3.62 - 4.25 - 3.95 - -

R 2.28 3.21 3.34 3.30 3.35 3.43 3.46 3.48
p o~ 2.90 2.96 2.99 3.07 3.12 3.15 3.13 -
7k 5 1.56 2.38 2.73 3.04 3.08 2.92 - -
¥ R 2.37 2.25 2.39 2.59 2.53 2.63 2.85 -
i K 2.51 2.66 2.74 2.76 2.65 2.68 2.68 -
R 2.19 2.40 2.45 2.46 2.49 2.52 2.49 -

=y o - 1.98 1.97 2.08 2.20 2.35 2.44 2.52

AL AR ¢ LR AL R 0 2006.10.4 FAL o
2.0ECD, Main Science and Technology Indicators, Volume 2006/vol.1.
3.0ECD, Science, Technology and Industry Scoreboard 2005.
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7 % &R : OECD, Main Science and Technology Indicators, Volume 2006/vol.1.
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<~ FIFE 0.6 5.8 43 | 414 | 47 | 449 | 08 79 | 104 | 19.8

£33 356 | 67.8 | 106 | 20.1 | 4.7 89 | 17 3.2 | 52,5 |100.0
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