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Abstract

King's(2004) “The scientific impact of nations”™ published in the Nature has
provided the data for the comparison among nation-states in terms of their

research performance with reference to their previous stages. This paper makes

an attempt to do a new evaluation of the data from another perspective, which
leads to completely different and hitherto overlooked conclusions. This paper
found that there were newly emerging nations. While their national science
systems grow endogenously, their publications and citation rates keep pace
with the growth pattern. The center of gravity of the world system of science
may be changing accordingly. lts axis is moving from North America first to
Europe, but then increasingly to Asia. At the global level the rise of China and
South Korea are perhaps the main effect because of the volumes.

Key words: world science system, SClI, China, Korea

1.7 2

dFolH HPHE FEAHdUNatureAd AAE “F7HES #HEH FFH"(The
_ scientific impact of nations)e]gts H 2 =&dlA, King(2004; Evidence, 2003 =3 3
18 )L IF7ME T HLE A% FUEL dolHE AASGIT 2y AA £
A Kinge Atztel @ A& v uwste Az Zo] AF 2X] e dg vuase Ay
A A4S HHY B AEEL (ZEla & Aol Holx ¥A|vt HF =¥ ¢
TE& T3 St Hopo wEtM a8]a B3 BoldxEHE AXojs ARFHA AFE
oke] we} =} & o, 3 BA =EELS A Bofo =8 v ¢ FH
< FuEHE ALt WGs Rofol &= AdEY F3¥A 4 (impact factor)= H
o2 FEE AGEd vud & FFolth Ado] oAk BFEn, A=
King® =&& 7122 3o A9 oigtud] MAdd 332 HH3H g I719
AEE°] HolF Holgtn 2 E¥(misguiding) FHAA A¢HE & £ UL Ao|th FA}
A, AT Ae AT e HrA T FAE 942 287 8 SEF A
& HA 3T BFFE Aol

78 5-A %] E(scientometric indicator)9} B3t RM M &d visl o] AFBE
BAgz s H¥d disiM, Collins® 198536 ZA] ‘YA A FA X8}
(evaluative bibliometrics) &% 2H&&(Martin & Irvine, 1983; Narin & Carpenter,
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1975) &3 2ol WA Irvined Martins & AFY, &3, ¥ol, F7h 5% 2
o ARH 7#Ee vLe] BHUAZ g foh 22, A3 (cognitive) SEES
AUz B4 ALes) AdNE B AT AA bz ANAH AA wet
FEY Wash glvh e Aol Y A VA WEe 258 AT 7|
B9 492 Wold 435 A48T 45 A4FHE AAAEH 150] Felsis e
A7 gobsol AFo2 F4H7) MEo|t) (Colins, 1985).

- ol® W disiA, Martin ¥ Irvine(1985)& ZF 29| AEAze g9 HET

HHY lke with lke'do2 P4 Hl@sfol Fotm @k AM2 SAFH M
(normalization) &S 4153 A3y, AT 7@ A4F 2Yge F M9 Fo
2% wAEHL 2o 9u] gle Add =28 Rolt}h & B MA I HE
gatso Hlie, AETZAHAI} NE FrtellA HEES] L od 7|4E P=AE
Fate AL AFA|R MEHA F 713 F It AFEEHAS A4 AAY A ¢
A 71 vtg LA g8 E £+ Uk .

Ad J7ES FHEAT #Aste oy RokdAa MZ & ¢X&E HAAxz o
AR, dttel EXEED L (portfolio)E FAE &% Yot (May, 1997). st 2, 738}
71 AYEY 3 A 5 A g ¢4 €95 I 4E e 44
g2t 53] b& Agd A F7EE vag Fed oS st A =4 =
719 FEE FUAELE AT FAEFH A & FHEA AA HT Al2dHd
AA2HA FFH0o 7ok (Wagner, 2004,; Wagner & Leydesdorff, 2005) 18y, A3
2§ FhEe 42 745 WRY L8 ndiginons) A £9ol Fxse 159
#HEH AL AR Frh AP, FI33 o|BS HAIVA AHA HE Aoy
H Ha3 Eyxoez 299 dEZQ Algol|th &=, divh, J7MEL AT Ity &
A BgE d2EN T3 FHE A7 FF FAE AUz dde FAA Fojzd
7 $-o|t}. (Leydesdorff, 2003) '

s34, +FEA &4 Frte #E3FH g gE] HrteE € dE #E 371 E
EZZLE B} AFEA nysiol &t 3 Eore & AYE BHEAZE o] &5
o 3o o8 Eoled Addte AL UHd Yol A = dth 33
H EHE A, A48 E471EE v ARABRIAAQ] AP L YUS], Institute for
Scientific Information)llA AF =< & AEE Aol U= BuXd JCR(Jouranl
Citation Reports)dll +&d #8 £7F& FTF AFS-3t}. (Pudovkin & Garfield, 2002;
Small & Garfield, 1985). 3tA]%, JCRY 7€ 7hed 222 ¢ 3EAE EAE
AV e, ofd FEE olF AT EAFE =juprIE Foh

d& EY, ISIE 201y He ALDES “Astgd £ E3 (biochemistry &
molecular biology) 222 EF3T r} o]lRL &ite] £/ dEo X7 =
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YW B £l ¥tde @] 46%9 Advte] “F71358 3 Y38 (inorganic &
nulcear chemistry)9] #oF2 EFdcl. 284 Leydesdorff (2005)7} JCR 20033 %= =
T AYE 7t U8 dele & o83t AMAHeE FAF AFAd BEY, 10659
Adgo] “fr|sety Axisiat el Yo x3tE £ gilen] “Asyd EYE
032 EF 715d AdES & ISIY 01FE0 AU JCRAA AFd Ad Ad
AR HolEHE o|&3ld AdE59 FAEoKsubject)E Hdte RE A4 o] E(title)
o] AL&% wolgo Ak oln|(face value)oll 7123t AYES EFds REY ¥
A gL 528L ATE 4 Ut (Leydesdortf,1987)

2. Z7I& 2 xolH

R&D(Research & Development) X EZ] 2.9 #8714 AHo] A/ Ao &
A FIME 7 AolHE e AL WYHEFHQ] ofdME FLFTh ISI dHelEH
olxy F4AEY IR AYgd B Be 2HE ©FEA glon, TA(EE)
2ok A A&dE FREHY S AREB)I vlud ¥o. £ ISl 558 49
38 Fopo] AEEe] AuHoz @y wFd FAFHLE HA FH(averaging
effects) & 7FA S 2 Aol BAE & o, oAL It e dE 4FE v
3 4 Yot Park F(2004)2 =3 vd@d=7} 2002 d =9 ISIS] SCI(Science Citain
Index) HEEd TEZ =& vx E3H T2 53 Ho|HE o]&dtd ¥9
FEZIYLE vusgY (e 9, 204 FX). [Elld YERG viet go] F Il
=2 TE w7t ALY Hxd7] dEd 433 g3 vw gl 8 4 gn &
o F g7t A 2EE =FEY AFAA AMSE Do 28 HEE F =% T4
vl g x, olefdt do]E9 o rEF(semantic) TS % 420 [2¥ 1134 [=2
2l 71 HIR3E] 2Est 1007 Qo ES AMEdte dHE Fdd FFo e XEFE
g =33 Aot} (Salton & McGill, 1983; Leydesdorff, 2004). Z@& A3 U E
A=z 233 Pajek e ol 83t HAHJSH, Kamade?t Kawai(1989)8] &xelE
< EdZ ¥

[E1] 2002d ol st=2f WEZIET} SCI Xdo| wxEst =22 vln

5% 98 HEa= R
SCI Adsd) RET £ES & 15,127 18,792
G7t 352) (2.025¢) @51%)
AZd AL8E GolEY F AT 144597 177,707
A FHA A8 e e ana | e aee
A Zgto] ALEE dole AR gkl o = o =
01 Bt ZAYG 22 330 6874 wele W74l 2el®
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D gol B S b FAQ Zro] 0.10]A BAC UE 74 MYl A
233 687) wolEd B¢

_73_




6 HELERRRR (F13548)

Comparison

leaging

°Novo|

Properties

Magnetic

Biotech

Protein RCharaelarizalic:n
ong
‘Expression
T Virus ) Synthesis
ype ( Human Torm
eceptor
°erun
o
Population
Interaction
Plasma

research

Level

[a32] Ugteel 2002 SCI =2 X Sof LEHt 2o] WELFe XT3}
c@o] Y WEE o] 3N gtol 01014 EAC e 7Y HWEA
238 497 dolse A

T AE RT gujEH o AxndA 233 Hol A &vh ol AL oA AT vt
o} o] o] F7HE FHeRE 23 HA ¥EE HAFE U9 Aldlolth. A,
T YL ¥ UEd=Tt B AF XEZILY 2H] AR YEdE AL
GA 3T AEE BY, &5 #8 oyt ZsA Jdehdi lon 1 grel 9
gz #EE IF Tl Boln vk vEgd= Aee % A7t svleledwdl
(biomedicine)® u}o] @ Hl(biotech)2.2 HFH 1 Ut Hd@=9 olgd AHL ISI
dolguo] A7t Zxdle F4 Eoket dAjh

wetA #A SCI =8 ANFH QL= SHAA YEI=r 38 & 98
Hole olft FEFHo=Z ISI dHolguo|A A diEolgtn & 4 Jth. AR &
23 Yd@ds o Foj7l AA XEZEF Y Ao]Z AT AAXA] oYW, @37 vdF
= A ARG =E9 1HF A(quality)dl AT Ao)HAXE FEIE AL 4A &
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AA I A2de] W 7

t}. ¥3Hcurrency) 2¥#3 @3, =23 U89 X F7h(open) Al s 1A
QA gt Fo] AHE 2og F A E(trajectory)E wet RAFE wkdA, Al
of &7vig ZAHE %9 PP FR(equilibrium)elth o2 d AL A4 AE
SHME A8 5F =82 AT AHA LYHAY] dE FoF Ao=
AEAE + Ak @Y, 2 E-ﬁ': ] 24 (FL ¥44) ZBIHJAYUE otvte 1 UHF
JLHR BPL FE YL AHolth .

7= A £ A ?4]5: o]9le] T T2 £7 Al2%(a system of reference)

flo 2 M ro 2

& AFUT. ihquas) FIFLL WFD F S ST Rl gold Sy A
£2 A 2% A=AY 71Be=q 1Y 4+ UrHAck, 200). BE 53 F7tel
wdg AP F7hsh WEbsE o8 TS gulstd WA Ae gugls
Ao, BS FRZE AL 4% = BPN WmsE Holth oA, AT
589 vl ol AL FU(Muxes)T B BF 7t FAH Fwealth)E o
YA %A, 4%, AAF=AE NEss ol @A AHeHn e TEEJer B
3 F7bh A9 TEEHe9 aqol obd HF kel R&D AH(stock)el e 3
BE AFsE Y] o

King(2004)°] AF& s Zol, AA Axg FEAA I7HE T JAINE W
71+& AXY uj$ HAHE JEHE Roln gtk May, 1997). mebA B, SFAFEU

15), 228l 9=o] King(2004)9 =& [E 194 E& &9d e R =& 4
ol iUt Y FH7IE A& [E 114AM FFo] 209 & dvke ARdelth
(King?] =5 $23 = R2L 2237 ). 2384, King(204) =% E3
F7kel AT FAAH F(B) Atoldl 39 #AA AT + A&T AHHAh @
2 FIH A=t Y Ha 9 #Ee doy 0T FFol F 379 #Hdr&
o 4 4F4S vehdd YoM FHTGT & + g A 41-0]4.

3. Eﬂ%gl o =4 (dynamics)

King(2004)9] =& W3 =33AA, Kostoff(2004)E virl&oladls Fo§
(critical) #oFs} BAE A F 2HE EUY, FF& =544 A& 29 57t
P& Aolntn AHIHUH. Y A FI =EEL A9 ULHA 1 glen
King(2004)9] =X F3L 20918 A&t Jin# Rousseau(2004)< F3°] =
E o oA FA3 Frhsta dn F ‘3]'95\ U #HoZ olgF =& 5] 94
& A8 VIEXE @rlde FFHoz (oFF) FEIHA fvin Yok Y4FFHom
239, King(2004)0] =&oA FAIE doHEL olejd FEE e F& HES
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2 gk sAlgE 37k A adE oU] AsA, 2 UL A S3AA
F7HEE BEEr] Y&, 2 =82 King(2004)9] [E1]dAM AFE dlolHE A5
< AYZ 3o oAl £A A

A171(1993 1997)¢F Al 271(1997 2001) F<¢Hel +X& vuedHE o I71d 4%
AL AHEIL? 714 WA King(2004)2] FEAA “7HF o] A8H 1%9 =FE" F
(Hg T3 AHEIZ Jr}

%0
=
(-]
=R
5 © Ireland
] ¢ India
S0
H
i
5 60

S, Africa

50
g © China S*&iRaspore
g
£ 0
be “~~ Russia Portugal

» S~~o_Spain

o lran S~ e
20 o TaivBrazi T - i
1 Aé&f:‘ a © Netheriands

1 chsland . ¥ id?&:gam * Switzeriand

d ¢ ospan  SEMFIRSweder e QUK
S~ e o USA
0 PRYILI hd

° 05 1 1.5 2 28
Percentage highly cited publications during the first period (1993-1997) )

(a8 3] ® 17/(1993-1997)8 X=22 3510 114 2tE (normalized)
H 271(1997-2002)= 2t 71&F 9o] QIRE =8 $o| MEE

AgsA L volEE EUE ¥AAE, [28 312 Natured] 58 AFdA =
a8 Z% &4 g2 €49 FHE HAET Yolg IR 2& J7HY ofddA
, 9%, dotzegtet YrtEart 22 ARHEE Eolx Yt FIH FdAM A
TEEL o] AXAM FEF AAE Rolv] AF IFE vt® HEZ ok ATF
b2 ¥ King(2004)94 2691€ AT ofdA=e] WEIT Holgu. W,
King(2004)9] EuAdA 99 Hd 292 Aoz ¥ gz Frsit. ot
A, 29029 FF BAE G HA] FEHoF & Aotk EE, Al17] A el &7
HEd A ooz Frkste AL BA AFAA HA 9 oY AR 444"
o ATl &92E King(2004)9] [E2]14 37 1918 AAAT AT 2 =&dA
T AFFTIEY HE8AHd FUHEE T2 Jernz AL =9 M A& En.

T 5L 7MY ®el A48 =RolTE, UHLR FL& Y FRAMTT FF

% [

..76..




P EL P ECERE]

w

I Ye7R? BE =3 TEES oHI? olRd g J|FE XNEFE F LE =59
% H] & (Zici/pi)olth. [Z84]e o] A EE [2d3]F FAHS S22 BF8std AT
A 2718 FAE 1719 83 4238 wded ole King(2004) A A4k 98
Waje] g 22 BAE §R3E A7l gEeIt cdl, 19909z EHE =
2000d = =& ®lwste] 20059 ZoleE o ¥ HUEEE 7HE Aolg. wg
A, ol2ld AM-E mAEtA] g3 A7 A27|E HwZEH, TE)Y =EES Ayt
Zle] Hja3 o @& AL=E HY Hojth King(2004)9] [E 11§ 2¥ =

o] 1§ WMz A7 A2jRT g ola @ o)fF2 AEFE AT A
2t A2 yF ol S o] HU

o o
. &

M
r\o

£
o
2

5 10 15 20 %
i © Russis
g 40
]
3
It
& ®inda " @ ireland
)
£ s
v
% - * S. Alrica
= | T~ » Poland * Spain
3 ~=
s o China® SIR¥pore. _ "‘g Ge y
- o Greecs T~ * [srael o Netheriands
& * S, Korea 'Wz - A anada
3 50 o Tawan . A‘@M"% © Swizertand
A © Beigidhr® D’"”‘i’ﬂsA
* World o Fintand ~~.
& Sweden
& Brazl
-55
clp ratio first period

[2214] ®171(1993-1997)& X=02 sjA EZ3= X 27](1997-2001) c/p MEAE

[29 4l Mt o/pe] BH= ZLAAM 7HF AR E A 32 A E BAFE
o A%, oldd=sg} golzsrt O HE AW JVEEE HFAHF LR o]FdY
g T 7hrte] fA1E U HIE =3} FFo] JUHY] FF HARET FY
HA FAEATE, o] 71 TG FIRH FoA LEF =F HAFS A T o)
g 7o gt mEA ER() @& FHoE ¥ A= £F3I, o/p HE
< duid ez FAH o (stable) AT} ®HHA 31*]°}93r AEJA LHEHAE =F FE
Zastn gk o] AFEY BHAM B Y F715L & Ho2 $Y A (converge)
gor FAH &S & F A
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UE s 28 HE vl

4, =

Ho

41 =& A4 AH/&

ISI9] SCIdlolglu|o)2d] =28 AF=F(research articles), @ H(reviews), #H
(letters), =E(notes)E-g tjdo2 £AF Aol (Braun et al, 1991), [2¥ 5] 3
3 ok 57 A= I (vF, 4B, 947, 5Y, ZR2)7F A =59 AA FH
€3 A Ad A d 5692 NEA FAE 39 E¥& 2433 Aok AGst
39 7 (trend line)2 AL &34 X4 (expotential curve)oll YXId
t (12>099). &9 dolg dA| FIIHAT. Y A& =T =FutEd HHE
2oy BAHHL AY(#RF) (linear) ol ATt

40
38 +
s .. .
‘f:w-» Tt e e e e . china
Y » USA
v 4 UK
+ 28 1
2 x Germany
c!l x France
£l . Japen
2 + South Korea *
g Linear (South Korea)
g1 —— Expon. (China)
% = = =Llinear (France)
£ « = =linear (UK)
£ 10 4r $eccgaaan . i a - = =2 per. Mov. Avg. (USA)
K x o o * ) x L LY
5_!-‘-g-------‘--.-x----‘---l---l---l----‘----x
o Reom
R*>0.99
o t t t + t +

1993 1984 1995 1998 1997 1998 1999 2000 2001 2002 2003
[285] sl Mx=, S0 =9 =8 MA HRS.

F39 BT VL YAt 4 F& Frew AR FHe BV
F7ke w129 4R Zio) BE AREGrtifac)d 5 AT SV FAY Yo
2 Q% 1993 19984 Aole] 4P 3748 mAh o) AEe] W=D SY% FFe
19989 o FZ ALY FUT FEE HolT Atk FAW YRE 19037 s 5
2918 AAHAN & S8 fok

2 King(2004)9] [E1]¢ 29, G214 BEY £Fe SU3} AR &2 ¥
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MA 28 A2de] W3 SN

3 2R @ol d&H Uk AT King(2004)& MA A2 I7HEDE 82y

od ol A =7t REE LA FIo2H ZEHU(underlying) WSl tiE

A4E REHA VEZ LYtk 53] AUHoR AL FrhE) ddl T /e Hla

g g o A7 893 2EAE e A

A
Canadta—r
Luxembour |
Sweden [ ! N
UK ‘= t 1 1 I

Israel = i ! ! :
S. Afica T—— ' ! !

% change in worldshars of citations

[2&6] 1993-1997CH8]1997-2001 W7t HI8 HEol MAH Heg =7}

[28 61914 Hol%o| King(2004)9] [E 1] HolEE ol§3te] ¥ 7|28 Frhaz
MEsge o b3 BEYDE UEE F7HE RAZ 5T F 3T, ANE, % A
Uebt opAlel Frbolth 3 F7hE FoH TEFBL ofIA=HT 20% o4 #E
A F7hHa ek ol £ FEE Wash vk ol@e 1993de] 289WelH 20034
= 2069W 02 104 o144l F7HE Helm QU lHF FAL ofwE A Ad FL
of F7hgol ABE J1AZ WASHN BU3| TA AFE @ A3 Tk

(29 61& [29 7] 2o W@, Betd =@ 1= 4% 21§ E¥Ed B
Fde] 54U 4P TERP) 9L F 4 A A, T e FF A
g AR A7) Aol [19 7} E (29 404 Aoks ALY op uE
F7he S F F7h &F 4% 4UAY gaol oF AYE BF

[29 613 [29 7114 L% AESOIA sbchst ml=e 927t FAks ol e
&, 49, 29T A AT BT TEZ o9 T4 WHHUY] HEVE ok
th ol @ M ¥ oplelstol A fdo2 A 340 $AT WHE WIHE o
2 BolW, oa@ WHE WA} chAle} FoZ gobrtn gl AT #H, YEH gl
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ge Wap} mujeith AAHQ £20H 2Y, oblE £E 2 Ad 3tz 98 F
Zo) 4ol 7% Avelth YEL oAAY FFY JHFFHA 4F FUE @
23 A%, GAbd 454E (29 8ol deht iEe] FuFeA od thack

S. Afric]

Luxembourg ]
UK

=]
Netherdands b

Israel 1

France —=1

EU15 mma

Sweden ——
Australia T/
Swizerland ———

Japan t———
Denmark ———
Gemany ———

Belgium ———
ftaly ———

————

| ——

s

—————————

Finland T
Poland 1
ireland
Austria ]
Spain
Greece
Taiwan

|

Brazil |
Portugal ]
China ]

Sir

gapore |
S. Korea

Iran |

3
o
3

40 . 60

2.50

% change in world shara of publications

[2>7] 2o =20 HH He8 =}

- N
3 8

% World Share (at+r+l+n)
8

0.50

1993 19956 1997 1999 2001
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4 Singapore
Linear (South Korea)
....... Expon. (Singapore)
....... Expon. (Iran)

[38 8] ME HEE2 i1 U= YT otrlot ITIIA] Wikt =2 A Hpe M3
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539 #87]&AH Athe Institute of Scientific and Technical Information of
China, ISTIC)& HZ BRIMAA FFoA LEF =9 U&= | 10 &
kel AEE AFTH o] dolHE 5’45}3} (29 9] RY, AF I+2AE FF
=EEY A4 4R L FaFrEn &S BAFET

80,000

70,000 -
60,000 -

50,000 1
40,000 « citations
' 1 articles +review s + letters

30,000 . .
20,000 . -
10,000 |

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

53, 2 2 QU 3L ofFF ¥ 4% Eoln Yo FXE FT UMY
Lo AEF7F A F/HHAGE FHE 4 Uk AT 2d FBBAE 1=
I e gE & I7t BLYE AT FAIS AFE 2 F US Aol AA
Alz=del A F5 o] U= vielF(FHE, embeddedness)S FAl FF 479
R AEx #A 24 F Ex9 =FdM 97 JHA7 Ao (FEUIeF, 2004
rgke- 2005, Wagner, 2004).

5 4 E
5} 824 | ¥ (Anderson et al, 1988; Braun et al, 1991; Leydesdorff, 1989)¢] o]
A g= FHEo] 19908 ok HMEET ote FAY =L A F4 FH7IA &

% ZE 43 Fhs 9Ee 623 AUTDE H2 sn 259 4738 $EE A
o2 PHAALT B3, olAlo} AR FAAEL JSFSAA 37 S22 AA #
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Azgels FE2 4HE W Atk
19809 D) W @=st 243 27hS, 1T 19090 YR, olgTol, 2FUA

EZo] file] gojz =8 £33 NE A o FUMEeEAN IS Ay
ZQl(linear) F7HE Boln &S AU FAEA 59U =& 7lie Fdolg
T HEE § &30 & 93-S 2dth(Leydesdortf, 2000). AT 5, Y= A=
< JAYe] BAF FFo2 F5E A 2L NFAFFHY FE FFAAN #Ad
il

o}.
oY BHANM BY, T3 Y7HES 4FEL I3 T2RF PFEAE ®
e E4E des= vh:} =} EERZL AAI7IE WM 3L F22 AF3
o ZEZ F ot 8 Bol, ¥ 196del OECD L Fol IR, HAGEH) A
2 Qe ZIdE A A, 4% 27 JdE ARG 3 vehda o o)
% 47HE9 HE A AF7tA OECD F7HE AtelolA #2¢ RAde g& 43
A verdch J7HES B old @ Ade 39 22 AHHoz FAFH UL
%lzl& oje] 74 T FArHQ die] oy o2 B X FEAM
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