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ABSTRACT

Many Korean companies wanted to improve technological competitiveness and business
performance radically through technology leadership initiatives. In-depth case studies about
successful Korean technological innovation in the technology generation stage have potential
to minimize Korea and developing country firms’ trial and error when they are pursuing new
technological innovation in the technology generation stage. There are few studies about
developing country firms’ technological innovations in the technology generation stage and
especially process innovation studies are far less performed compared to product innovation
studies, This is an exploratory study of POSCO’s FINEX process technology innovation in the
technology generation stage. These are my findings from this study. Firstly, leadership
innovation in the technology generation stage is not a continuous development of catch-up
innovation in the technology internalization stage and only top managements can initiate
highly risky leadership innovation. Secondly, developing country firms which lacked in
technological capability overcomes difticulties in the early stage through complementary
technological collaboration with R&D first-movers. Thirdly, this company become a technology
leader in spite of late entry in technology development race with developed country firms
through rapid scale-ups.

Key Words : Developing Country Firms, Technology Development Process, Process Innovation,
POSCO, FINEX
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NeFAS T e TWZIgES Bo 12 Ve ES gxsla gr)Fow A
I A7) Slste] 71zl #AE 7ol Yt 0131'5& el A Ale 7
STAGASHANN 7I1EFA4-% 959 ZledAstaAle] gl FEstd sl7gEel
A7 719 SAeE Jlededze R JleRETAlel Hald Holsol 7HA A W
AL 7] wWiEelnt. ARE IuiZIde] 714 Z1egils Aestr] Hste] 19903t SR
B wiid Sujelx] dE AAIH L G0 AV AAIRZTE FelA iRl 100 A71E
= AAskaL glvt FE7E ol¥ JledAlE Aeshe Z2OdS 292 e wiE T 5t
v dF Axd IulZ]o] /e 54 Aoy AAlEol Zlsetizt Hl7] wheltt.

7I&gH(Technology Leader)= tidell et 71es Axshs =71 A4, 719, 25, 7N
0l 507 7|&A=AHTechnology Frontier)2} A 7idolt}, 7|&e|t7} &= % ‘?33 o
gHog HuAR HzxAZT FEI £ grt HuAZE FxA fzrlel(Dominant
Design) 3tollA] 7 7lgolL} AAE - AZ2AAT) 7162 s, BAIR A Sl 7
AAEG gl o Zleeuet @ ¢ gled, Sli7|de BYE dd7es =Sl Al

AR BAEE 25 ZIsWAsEA galo) deeldnt. webA 7129 Zlegaaret
AeAtlE -2 ZIsWAsiEA Fale] didolAntilFHE, 1987, Z9E, 2002; F91
S, 2004 AR, 2000). HxZBEE F=A HAle] AHEA &Y 718 F=4 4
A0S mEA e AR ZIeglel Adeste] HAFRI AAIFoIU Az Az 235t

S w ZisEuEt @ 5 glon 4R Aed IlZ|ge o2 ZedEaAel Z1egall
Zdastar Qo 71, 2009).
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< AlEAl =-stee =iz1deld 7H““:’2>E'j17]§°ﬂ7ﬂ NP E Y F 9
AT o 7eFEDAY ZIedd g AFdTe] FEoR AEe
Feta ok, 53] ZeAlRF e gigk A7 ARFFEN AT Hlsl tlE B53 Aotk
(Lager, 2002; Lager and Horte, 2002; Chung, 2009; Chung et al, 2008, 2009; Barnett
and Clark, 1996).
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St Tela AR AR A ARk olgA WA STk HgieA
7} A7EAlIT, B ohre] Aufge WAl tF JIElR, ZeAe WA B, 2
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AN

I, oj2a w7

P30 AL AHSHE o]Eo] FSMARARS 2 Zrlofs 7EEAe RE sjEu
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Fell, 2000). 7]EEAGA ] i B A7) AR e H(Kim 1980, 1997; Lee et al,,
1988; Utterback, 1994; o]Z1%, 1978; HZH|(1987)) EAQ] A 7ledATA S 7|4
719} A8A|Z] Utterbackd} Abernathy(1975)2] AlFEHFr7|Rdg AFAlg 2
Asaske] BAE Betel el ik, SASRITIEe 2 gAT A aesws

7180l He AF7IeH ZeAlATee] BAAA o tig dS Algstal glon, tiiEe
Flsialo|2o] T1ejstEo] MAE 748 Mushet] f-8aAT ALY 7158
< Awstet g Hole o] St

P& A% 54 TERATlEe] A0S BEeT BAE L] AT AL 7]

HEATHA o] gt 2 Lee et al.(1988)2 Global Perspective Model2 %3l A Z1=3}
el Jle7ie 2] IS ARel Atk ad 1. o] wele] BAe ey
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(12! 1) Global-Perspective Model

Kim(1997)-& Utterback®} Abernathy®] SAHEF7]1E23} Kim(1980)2] 7N E=Al=2] A
712, Lee et al.(1988)2] Global Perspective Model 5-& A%ste] AR=3 7|3+
Ao 712 AAAE ABA R osd e ST HAGARDE AASHATHE 2).
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T A A w2A w2 9A5:EY 74524 (Path-Following Catch-up), 9% @AIE A
grsh= DA 7|43 4 (Path-Skipping Catch-up), 94 GAIRE o2 A T35
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FINEX:= o]A7A] JBAELE AP Z2 A 2] FE4 HARI 832 Z2A|20 HAIS
S5 7 Je AA7IE T shielth (84, 1997). 1970dtiHE 7idE]7] ARt o
&3 AAATE T 32 7IES HAE F e 2] 83l (Commercial Stage)ll
Hx=2 433 7]&0] FINEXO|t}, FINEX 7N $13l] S3AIA7HA A7708] 5541999,
Al 126 ds FAste] FINEX 7|&g -85kt gint.

FINEXE 8329} H|ashH 8§32 Z2A| 2ok F a3t A ZRA|2et I35 T2/
27t AgElo] §32 2|20 Q39 243 ZAAFgo] I glo] Az} 7ha
=i, g2 oX = ARg-o] ofele A AlAl v 50-00%E= A7Fe] AF9 HEA H|
A% (Non Coking-coal)& AR = §lo] AHsHA| 8415 AAr &= 9o}, Te]ar 8-3%
tiH] SOx 3%, NOx 1%, HIAFARE 28% Yol WAstA] 9= Hold 87d31sh4] o]t}
S0 FHL 2E|Fo] tha BRI AukHo v S o] SAFAY H|Ssle] o] 98
2 O 18AEE T T ok 2E|aL 8§ RN sk vlETkae Sl a2
AR ik Foll tFstAl 29 F ot 832 FUH|go] Hfiste] dieeiut Au]ali|
Qo= 7He& T 7 lolx] Akl o] o] PAWE FINEXT FHH|8-0] Yo} {-Agh
z¢o] 7FssithE 1.

(B 1) 222 T2 NAL} FINEX TEMA EAM H|l

f337 I~ FINEX ZEZA|2
28R, ZAXFH
g : ’ FINEXZA
! 4234 ¥
T SFE Yol 899 &-guks FARe} S5 He
o_] E_ _ ) .
(H]ﬁluﬁl;_‘%k % %) ALES AEHA0-15) ok 54334 (50-60)
o BAAR(10-15) ulek(n] 4 2%h (50-60)
AANEEF 5 %)
A2k (%) 100 85
FAR (%) 100 80
5 SR SOx(100), AN
30 ’ ‘ HA
#B00 NOx(100), ®l4¥#](100) SOx(3), NOx(1), M4 (28)
f4 o Sz FRolHY) E5@ExY 7F)
HEFEGE/A) 300 150
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ARAES TEolUle A3 f¥de daAE A (Integrated Mill), Vg, ©qhd
(Rolling Mill) Fo] gt} d#AIELE A4 Aeje] F3He AMgste] FAAES Hee
BE IZMAE 7R e F3AE Aete g 848 vi=E A (Iron Making), 841
< A5t 87 (Liquid Steel)S =5 AP (Steel Making), 8732 A&EFZ7E B8l &
B E == A (Continuous Casting), EHBE ¢Fodste] AA(Hot Rolling), ¥ A(Cold
Rolling) A& Tt=E 49 Rolling) Z2AM|A Fojot, vUde 13dS FUs2 W72
(Electric Arc Furnace, EAF)ol|A] 113E mo]|a Adsh= A, 1 o]F= IF, o Z 24
25 7HAAL JARE iR §FRet $& oA At Qs deAIE L HlE) At
AH|E AES AL ok dbEe SEEy 995 55 ARE o ZEARTS
2 AEFs vtk

Ao A Tron) g WHEE AN ZaAlies 8938 Z2AA, 858 22412,
DRI(Direct Reduced Iron, 2J8H3H4) Z2A|2 5o Qo). 20417] SHH7HA] LA 2 Aol
Al 8BEE ARESte] AAVFE Y] AEH S wHEo] thy ZEAIAE FHshs Zlo] fdg Wl
O|JAT, §FE ZRA|2E FAE SE] Hete] 858 ZEA2T} I EAN. g
HUdoxE FolAle A 714 s &8 A (Virgin Tron)#e] F49] 212 I8}
of AFARE Wit FAE SHsH] Hete] 1S AT ddo] Fastlal, A=
TIPS =ol7] S8l 7 EA] g2 98 955 dvfistr|Hoh= A% 71sshs DRI 22
A7} ZiE =Tt DRI Z2 A2 H33AS A8 2 7k Meks SHAl= AR8-gitt, DRI
o] AR E1972d 1009HE, 19854 HTHE, 20059 SZ6MYRE 71RE S7Fsk g2

i, 98, vl T AKX =L AAA7ee] A8stE d8l vt =8 et ¢
2 DIOSY, ula1-2 AlSI(Direct Steelmaking)®, @ AE#]oli= COREX, &+ HlsmeltE
sk & st AAd7Ise] ALHAAT BAIE FINEXSH COREX ho] 8329} 7
A 7 e R st =2sgirt. @ 2Ez]o} Voest Alpine(o]st VADA}eJA]
7igE COREX Z2A|2= ol ISCORO| ik 30%HE, POSCO®]| it 60VRE, Hol

2
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2000 FuF 82 T2AAE Fo Ak it 6JE $F0 2 DRI A2 AJakake] 10u) o]do|tt,
Y2 1980 ] ZNHEE] ILRALEC] 747 S-§3hHS Jiuelglet 1988 JEEZAWTER Sl HAel A
B7|&dtavt gofste] ‘4§43 FE AL g WEsaL $-§389971&9 DIOS(Direct Iron Ore Smelting
Reduction) 7S 918+ FFAT-E AlFtete] 1996G71A] PilotdAZEA] 7dtetget. o] AgstdAz I9S ¢
3 QEAFHNKK) @502 394 £33 1-e BA Fsla 1990dd] FuiRe s SoE Adeoo)
nZe nZARPIE Falow ARNZRA|A) AFZAAE Beksle AFAS (Direct Steelmaking) 714 o
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Saldanhaol] ¢3AF 65HHE 91%=9] Jindal Vijayanagardl] $3AF 8ORHE 2717} A E] e}, 2007
W 119 BAPFEe] ik 15092 A7t 3590 3 POSCO+ 94 609HE FINEX
Demo PlantZ 7134 ¢4F 1509HE FINEX 483848 200743 59 £33

2. FINEX 7HgopA

FINEXE POSCO Hzx9| 7[&3&d 7Iedi oItk POSCO= 1970t E3A13
2, 1980l BekAlEA Aol Adslitizt 19924 FUAELE FFo2 AN AA
39171 =it dig@3ApT =dA ALY AAR 9471eS =987 AA o] 0]
Fok, GAl QX Rl o3t BAEL T4 Sk glole AbdTAolels A7
oMM 71EFEDA 71E8AE Al=stnt. 1 A2 POSCOE 9F 1549 ¥ FINEX XA~
= g A 1509HE o] 483} Al (Iron Making) 3748 20074 52 309 POSCO
EAIE A ol E338H4

AA7Nez0] BAIA 71 784 SHdM 9 Ao E7etal d¥AF L 100 o]
74 SeEHA g3}, a8sld 32 ZIAAE AT 5 e 83 ZRAAE NS
sh= Zlo] of9], 197097 e B2 371 7190l ZIsrhdel HASAAN I -83=5
AT BAES 2t 71eS /st Fehoitt 19909 & AAA7E F HIE Aol
AR Ae3tE 7] AAIA S Z COREXZL 498ttt COREXT} 8329} th2 A
BB oM A8 ate] dgto] obd A7fo|HA] wiEFo] FHgH Uuteks $HelA|
As¢o g ARgstar gojg] Feje] @A ot HABls 9482 ARsh= Holrt. COREX
FAIxg7Fol A Flo] FAMPE AZEAL, A2 W} Z7F Ak ARgsto] 843 A1ZH]7t
e, ohdet B Aes AR 5tk Y9 Aol Eol Ak 2 U=
73 Fol golaln, AAEQ] 840 F4HL 8329} vSBle] IuAlES v T e,
A EAL] vlgs A2 33Xt FHolrt

FEAHA tigt 271975 B3l A= A7l B4S 711 POSCOE COREX “2H]
s

worf 2 oo rr

o R
o

£ Eqiste] 2ofsheA A BAlS Tjotstgint. POSCOE COREXS] 9418 2RAow
FEae e 714l e B QaABL A ZeAse) FRA UAQ) 44w 2

RN =

T UE 7Ievio] Zhssitte AdE sl HUoh

1 Heto g 848 vkErh= o4& ¢l vb2lo] H]d COREXE #3-2 AL88H 4= gitt
£ AIZ 7FRaL 9%l o}, POSCOE o] A= COREX®] Shaft FurnaceE 53U 2
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A 9 100% 23S ARgste] §4E vhEo] W 4 Qthe olo|tolg A7,
o] ofo]tjolg 7|to 2 @3} FHoR fA1E WEE AEE ZIAXE JEE Ao
FINEX©O|t}, FINEX ZZA|AE 232 R824 Fine DRIZ A7l ¥ HCI(Hot
Compacted Iron, 32 An] oA Qojg] e (Pelle) 2 RHEEIL, UYHEER]] v ZerS A
e ] (Briguetting Machine) oA @ojg] FHZ wHEo] §-F2 oA Fof 848 ikl
ZR Ao},

(29 32 tFA A Z2A|20] ZAEE gjelgt Zl0 R SR xaAle o de5Hd
A wipgeFo] AlgtAQl kel AFAw) AR AMshes A 8418 W] Y8 2F437,
AN §BE 5 N 37go] Basto] AulFEAn|go] ol 223 AT
x BEAN 2T} Wol WA= S5 He] ©o] ltk COREX Z2A|lAE A5 SHoA
a7te] g0t PelletS AMSHE Shaft Furnace RS AfEslaL gl Zlo] dlEAQl o
oo}, FINEX Z2AIAE= 271 53 Anot UuE ARSSHARt 2 8822 F1IsHA] &
1§22 S S8l FREAE AXE ol S s dslor 3 Holrt,

&2 ZIZMA COREX ZZ Ml A FINEX ZZ2 NI A&
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r S J r mzp J Tﬂﬁlfif ] {u\é@@} [%ga—w]
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- A Z(HCI&BC): Hot Compacted Iron
- 121 2: Shaft Furnace & Briquetting Coal
- 28 2: Melter Gasifier - 8 2: Melter Gasifier

(3% 3) ™ MM Z2MA H|W

B8] FRFAIR POSCO7} 19703t} 1980e] 71&uiAlsh #e AXwA 54
7% olge vto 2 FINEXE /lele] 71634l B98 AL A7l T
7} R T AT S 35 AL B, 2002 o5, 2005). dEZeAA 7147
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2 A2 AR gk o] 24 Aot AEA TrRA HIAETL o] FoAn A AHeA
U2 A9 dAe Ags17] ¢sirE DAIAQ Scale-up o] H @31} Rosenberg(1994,
p. 198)& ZRAIZAMJoME AFAATTE FE3gte] Hagh AWE BT AlFetA X
gL kgt = Scale-up FFollA] Brekst A o] AT o]Hg FAKS shsht
SEslofof H|2A FESIAAZ BHAZ 5 St

POSCO$] FINEX 7% %7179 GAY Scale-up #78E 7Rt Tshd 7idaAl
(Concept Stage)oll= o]2d79} 483 Z2A|2~2 COREX 4L T AlAlAr|&
FINEX ol}o]tjo]7} A8} = et £ A (Pilot Stage)oll= 37 158 71E-2] Pilot Plant
17], 8k 150% 7129 Pilot Plant 2712 fsdd= A¥S Faett. 12|aL 83l
(Commercial Stage)ollx] 7]&<] Ak 609HE COREX AdH|9] 855 A= 7ipdgt 3kl
nroz FAH ik 0HE 1R Demo PlantE A Ak 1509HE 1R.9] AF-31dH]
IR oolHEHE 3). POSCOE ¥¥9] Scale-up A4S w27 Jdisto] A AlAlA

71e7iEol et ARttt AA-83HdnlE 7P A skt

(HE 3) FINEX Scale—uptt#|

oA NEaA SUEAA 2383t
A REHA oA Pilot Plant 1 Pilot Plant 2 Demo Plant Conliilzicm
A7 1990-1995 1995-1998 1998-2001 2001- 2004-
Z7171&70e I 2 A AAE]
i | by | VIR SRR
=5 COREX7]% FEHAR ot ° = 43}
sy ATt %A (dHl/ 2%/
" - v 7V B )
T (607HE/ o) 158/9 150%/d 607HE/d 1509H=E /3
Ex AAA 71 &8 79, COREXY FINEX 37705305k

A= A7IHQ009) 4 pp. 56-57.

1) JHETHA(1990 — 1995)

Pilot 4] o] AEARE §-58H7 1ol ThE Z719H70] Aol §-889 ZE2Ae) COREX
AWE E915}5L, FINEX 7 ofoltlol PAlslsiglon, Samearlernte Fei
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