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[.AE
A B E217]1% (Information and Communication Technology: ICT) 2 #|3x} z}8}7]
8o 224 7]% (General Purpose Technologies: GPTs) 24 ICTAN & &2
ORE o]l gste JTEY A R 7o zN F7AAIY] AAlzle
I'sgich U detd oz GPTse M4 2 Hwhe] Jaed, ohekst 584

=7 2] o
A, 71E 713 é‘%ﬂﬁ AWe 3t ﬂ& BHebd Fo 545 WEsta 7] o
5 o] 4

olty. L} 5
A (Institutional framework)-‘ﬂ T, I AAPSEre] A3 (Adaptation to local
circumstances) 2} A3 7+ AAA (sectoral considerations) ¥} A& ZHAES &5
o] A<zl o ® 75d o Stk o] ICTe Exlo] FsdAd] o|2WA 1
o] & F7A W AFE el B I7HE Aol GAE 1 AT 844
AHA (Total Factor Productivity: TFP) ¥A3le] A= 2 3kake 7| 9 7)&e)4 oA
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o] FEojfo| ue} ol 5 ke S AlAkeith

AAZ TFPE vl=7 Ao M ICTe] el ddo] 1990 dt) Fxto]l # A3
S713t v, Oéioﬂﬁ% O33R B2 o] TFP ddo] Al E ICTANY
oﬂﬁ CTe]& 77}%1 R Pﬂ Maﬂ%, 53] ICT9] Fekert 255 TrFP7t

mln

o, =l /‘1

1) AAIRE WE-2 Jorgenson et al. (2006), van der Berg(2006), Jovanovic and Rousseau
(2005), Helpman (1998), Bresnahan and Trajtenberg (1995) % ZZ3ta ICTAFAL] %9
= 38X T=3h

2) AAHIEE W82 Oulton and Srinivasan (2005), Broadberry and O Mahony (2004), Basu et
al. (2003), Stiro(2002) 5 =

3) Carlsson (2004), Eichengreen (2004), Laursen (2004) , Nordhaus (2001) % Z-Z%.

4) A e &S Anderssen (2006), Seo and Lee (2006), Jorgenson and Vu(2005), Datta
and Agarwal (2004) 5 2%,
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2006300 14.4% 2 7% HATH(@=3, 2007). 2 TFPS7Fa o] vl=rA
ool BE Jgjo s gL Zlog vehgrh A#se] 291(2004) o
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A aHsta da, 1 A¥ TFPHES
Z1ERuet Ve ZeAe] WstE EeiE ¢ 7] wiielth At $=dte
ICTol-84FESY TFPHFA ICTY 92 4 te H ICTARIS] 7sHstd
SR t8d 4 7] wEelth

WFEA| = Caves et al. (1982) 7} 23S 4 E u] WF]AEQ] AL
s BeA ZEdead AegeRA wWHEHIITh 1 o]F Fiare et
. (1994) 7} WIF| ~EA S PR tigk Bart
CRS) Q1 7I== 7Hgste] wlRga ZHde]ae] g3t ) o]2{g CRS
HArEATE A A R gk B4rh Azt TFP7F 27t = v
™, JFEo] thEk B AFo] ¥hyshd TFP7)F agrtdves S zha gich

upebs] o] tigh Bt 7pAA Y v B = e CRS WFHREXFo] F
A EAE FEE7] 43k H-E (Generalized }

1. (1994b) ol ©JaliA] A= ATk WMAXREAFE 2} 7] B 713t thelA 7]
A7) oA AARZ o] FolAH Aate s WE X'E FRlst] AEEYE v

=2 F e ddl 7k AR AR e AY S S'(X)

AN
(Constant Returns to Scale:

=
A
]>
m
N
¥
N

il

SUXY)=1Y" : X' can produce Y}

7F EAlste Ae= 7P eth

ol o= A7ldu 7192 A A7k WA ol & 5 ey, Aol
utet 17 el A e dvke Ae origith AEE A9 29 3, Al
o), =HF Acm JPgsi Fdw # AEEe 4 A& (Strong

disposability) & =3}

FUES AEEE AN F e FY-AkE #AE (XY, v Foix
714 slollA] 712 A7) ¢ AFEE A E4 (Output distance function), 2 D' (X7,
Y&

DIX!, Y)=min {© : Y'/oEPi(X")
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= g + Stk
oJ71dlA 71E A7)t AR ARdEee VI A7) Y BUER Abed
Hd 2= AA *&%% Zre] ¥] (Ratio) ™ 712 &&42 St 07 A4
d o v'/ort Huzb = Ades @ TEO AV 2ok Fde iy
HI 3 A7) ‘e 4170 171 715 st AR, & DY (X Y“UE 8]
2 4 ek
e ARFFE 0838k Fare et al. (1994h) & #47]3ke] |F2E A5
2 J1E A7 YY CRS WHARE A == M=D(X'TLy'TYH/
M'=D' (X", Yo} "lm A7l t+19] CRS WHAREASE, = M7=
DXL YT/ M T = DX, YY) 9 sk, =

DIX!TL YT prti(xttL yttY) 1/2

Dt(Xt, Yt) Dt+1(Xt’ Yt)

o WiF|~EA S TFPHs] A4 a9S Baalr] el thest o] Wag

DXyt DXyt DX, YY) 1/2

Dt(Xt,Yt) Dt+1(Xt+17Yt+l)>< Dt+1(Xt’ YT)

Mt,t+1)=

Dt+1(Xt+l Yf+1)
DY(X", Y")
1 A7) 7F 712 8419 W3} (the change in technical efficiency) & YERATE ©|=

871 Al A = TA7IRE A=l viRA ZIE Al719 v

5 DXL Yytthe J1E A7l 1R b A7) 419 BI-AEE #3AE,
DXL Y)E vla A7 ‘41 TR 21E A7 Y BR-AEERAE Frlete Add
o,

6) ol 71E A7] U9 ¥lm A17] t4+1'e] CRS WALEAGE £9127) 25 Eo] 77} s

A% BASA threl FURD TR R BTk P S FUASA %S S ]
o 712S dgsls o Jd9dS uiAs] $1d Folth

N
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B AP 2 2 Uleld] 7h) 5849 Z19S TR Agsn 4 A
Qe o 89 veback o] Fol Tl B2 17199 BEHe
Dt(Xt+1 Yt+1)

> 15 100
ArbAZdel Ao st U= DU XLy

tlo

ofv| g,

4
R

Z]

Dt(Xt7Yt) L t t+1 2| = AAX=ako =) Sz
W = X9 X oA H7kgt HALETe] Wel=Ee] 7|5k

& Uehjuz BA7)7ke] 47483} (the shift in production technologies) S

e FHANEHE WAHAEAFE VIeHstacly Vled aededle] w3
2t} o= TFP| Wske= 7laswol] A Hstelry 1 7w 884 AHgolT
o flelix AFEthe Ae ndtt. A BFAEATE Sl wet TFP
HskE d%shs 4 akle] FAZEE st Yot AAH AAE st
= #9% AFEH. ada TFPAsFE &8 1 2F 8RR BF AF= 45
H3 1o 7S etk o] 2k, 7 Alge TEA 3AY AAY 28 a
TEE = Aok 7R 2 A TEG 209 34 V1Y B 4] 7
AR Q37 FeENTE AL, vk 74 A5 TEA A A et |
Bt AL, a2ela 4 Ag7h Telebd £4713k A4 A2t vt

=4 v 2S4S 7Pgeta o L4A7] F 719 e o A7l g 7199
A71go] Zold & dvke A wiAlekA] &7] wiitelth. At g 719
= O AR SE 1, O ATES S SYske tEAd
ZEa Slth= HelA] DEAE TS Ajtsith. DEAE BARE Ao
B2 oY AEER WA TFPE 37457 wjitelth
B3 TFPE &3 v 7199 HdA8S o] &3la Fare et al. (1994b) 7} W)
2E DEAE sfdatgol 383 A& melste] FRe| gk B47t 7P (Variable
Returns to Scale: VRS) 91 71&S 713 WAAER] G, = VRSUAAEXFZ 4
Z317] 98l EF Queenth gt CEPAZ} Al &8h= Coelli®] DEAP (2007) & AF&-
th 7

=

A 7%
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ICTol 841 9] TFP7} Wgste oA ICT7L wXl d3-s Sgste AL
B2 ICTol4k1e] TFPe] adel 7]oi@th= GPTs7}

A& ATshe A WS 2ol gtk o] F {siA ICTel 84kl 9] ICTY] ®ig)
2 235 W, ICTS} ICTol-84kle] TFP 7+e] ¥, 283 3)FEA |4 A}
49 7]&93 ol9d g F8 AWHSEE 7yshs Aol Hasi

A, ICTol&Akdol A<l ICTe] Wsts S| AAsiA A4 AHes= A371
[CTe] §41519] ICTRA FAjolth. 2le] ICTFRAR: #l A1gie] TP o
& ICTY] 9= FAH R Sgshks v S st 3} . ICTFA= ICT
o]-g-2ke] <] TFP%%OM 4 AAFA (719 5
sof gl 5 TEASE 7oA 2] #AlE S JJr—E‘ : JJr(SDIHO\ er) W& Wrg
L= @01]/‘1 Tl AAR ICTol44H) 9] TFPRES &4 AAFAZ &
FAke} Tt 7ke] BAl o= Ak W F Ak 7 A, AP YA B
ARES FlA AR P53 == ICTY Bigke}l BH e A= 3
ok A ICTe] Waks oA S3shurl Aol

At oz T3 AA A 7lEdste vt 3 233 (good measure)

AFA 7L ARt A EES A ESHA = 4124 ZIE (innovative output

\~r1
rlr
N
Am
_O‘L
fr
)
)
S
2
o

rr
M,

L o

g ok Pk, olTg FAH AnBo] B AXZA o) &5 HEA AS
o] ICTHA 53], Teprl4eld sl REDAZoIth 12} o]2ldt AREL 7148
2o me AAESl AEL Wk o 12 AR 3 ke oleld dAE =
e 5 gl 29 dojE o] 71euse] £ 2PA e AN FNBEL £Rg
AAFANA olgo] Fhsd %o ARH AE WAHORITHE Griliches

7) DEAE Charnes, et al. (1978) o] <JaliA] wHHEon of7|dxE CRS7F 7891,
Banker, et al. (1984) 7} VRS DEAR @& A|Hgith. o|8e 73 CRS % VRS DEA R E
o s Fare et al(1994a) #=

8) 53w AAFA L AN ale] Fadt Fio] 532 dAg Ee EA e

ﬁ’

1w
# S414 AshEe] H287hE F Grhs Ao, I3 HE71E91HT REDAZE B
FAO| et Hasee] golska trd wEeAe]l JEgoEM FATAE] BAT
R&DAZETE EE BA Ho16A8 S BAAAE F5F A4 §414 Fshgo] 3
o ) gLeolE BPET FAT F|E % REDAZS T BAT JuH A3

B2 AR AddlA 2%
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(1979) o] A|<telth. Griliches?] #|HS EAIA A3EL AAFA 2 7]&S WA
37] $lgt At 6%*1%}501] J3liA AE 5471 uj ol o] gt Alghgo] *ﬂ*&f‘ﬂ%}oﬂ

ola1, 1A Q‘?ﬂ ZOV] "348_’\& AEES SUE F ke A
ol gt THol|A] WMAHXREXFO] AH 8R1E 9 sl ICTA 9 7= sk 4
7F ARt NG ES Sl AATAE AR e Z1eiste] gk ¢7F 3%

219 t-gHlF7F 2 4 Atk (Sena, 2004) .

o2, ICTARIT ICTE B3l Aol &-838t= 4tdel AA4 d) 7k &
Ae kellA gefet a3t 7]sste] 8l ICTAN Y] 71ssiA| ¢ ICT
ol g4l TFPHst zte] FudA =R e g2 + sivh. a3 £3s ICT9
o] aRE o]8sts 4FTES TFPE ARk 7tk 9 ICT] gk
ICTo]-84ksde] 2.9 7P} ICTE] g EReh= Alo] ofels Aolth o]+
ICTE GPTszhe Aol 2AR . 2k, ICTE ICTo] 84
ol W2 Aoz st JEICTAIS 8.8 FEsta Yoprt #-d 4
] TFPE gdA171aL, ICTel et ICTol841e] 8 Sl ICTY 714 &
ARTs 9] ICTAS A% (s &) o 7]ogitte Zolth

ARt 2 By [CTo| 8449l TrPRIstE Aisies HbEA ICTAHE e
71l R0 o ICTo| 8419 FFA& (gross investment rate: IR) ©] AFE-H
o FRAES U I (e 949 o AL Bkl did AEEA e 7|AE S
@5}71 el ICTol 84 TFP= ICTHS e sgaate} A FAETR
& AgtEAtel oeia AdRE 4 7] wjitelthl), FRAle FAHE
Tﬂ:} FTHEARAZ] H|Z Aojdrt. 1ga ST AYTE ko] Alake gl
e Ao 7 FTH(Sena, 2004; Nadiri, 1993). 17
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9) Sena(2004) & AFEAE B3l AV|ES Fshs 7199 TFPHEY 1 Hat 7|s9 ©
3} 7ke] ARTA N E He)e] #st 1 7|eS F5es 7199 TFPE W7t
A7} fr&shH TEP7} DEAY 9alA 42 A5 AR A= WA EA 7 TS
Zethe As HoFrh

10) Hay and Liu(1997) = 71&€&57199 AL #d 7199 FAbel olair dde W,
Gordon (2000, 2003) & m]Z<] TFPe] Z7}= ICTY| 7128 7|<8ald oAy Boke
1990 thell= AHEEA, 2l 20009 o] Folle H]&-itelA vEHITt F3h
1990t Rt o] w|Fol| A TFPe] F7HpAlel| tigh ICTe] #4ld G&| o]ef& Al7]g
=8
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SA, ik F1ARA ] A7)%e] A4 B ool UnkEEE FPelA 7]
997l F98 FGL AT 4L Telsel AgEeh AR, TwgHE A

79 B S dAse @9 A5 A8 P Ee HlolEw o] 29l
Kis—valuedll4], Z2lal w]=<2] Z-$ Wharton Schoole] A|g3dl= Standard &
Poors®] dle]E#]o] 2=l Compustate] Industrial AnnualolA &3 Flejtt. 7l
tl Kis-valueol A& A =7t le 47 ti7|9El tisix = d70dn]7h
2] A 713 e G 7134 Fo 2 Yehu Fetollnh whebs] A

H|E g3 dslatg o) gl o] 71 sloah-g-2ot Algshe A0 En| ¢ vluste] -
BARog wetato] ALREITH

SHH, ICTel 8dZEE9] TFPREo W3t ICTS 9&S #A387] 913 3784
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FEIIHE 5 4o g8l e AR A 53 £ Z]% } v el wf Aox) 2} S ol A
AXBHA] & Wik o} Aol wet AdlFe® 443 Ae® Yeh = ok
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2. A1t

717 1990-2005 2.2 dkal, A 713 TFP¥Ee] #2324 Wiy} 49
T &R oA 1990-19959, 1995-20004% 2000-20053 0.2 AlEH T 14) 2
= TFPZ?*M A&l R-5 BAgo M GPTs2A ICTY] 9&e adtstaux) &
7] WiEelth o]# g A7t St vla 3F FAH| el 7] wiitel] el FY
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]
o vAle Y= %%}%}71 FlsiMer ek, GPFSEH ICT 4 ko] ICTol &
ule A5 B Aolrh ol A& AR W tet
T AR, T, 1990-200597F HdARe] 22

. ;%71?;—;—01 571 wa ENE AP b, [CTAA

EERE EE T o=
LTRSS 4 = wo=
AFE 2 A8 :
ICT)‘\}(Q ;ﬁZ}_H E‘ﬂ:ﬂj} .9‘6]-1:0 \:]J ]E/\]X]—H] ;g 28 114
FAA, AGHAE 2 dd8 23 5 16
ICTE©] SE 2 SEAE 24 72 93
Lt 71Ek 714 9 7 29 15 66
ERiAe! 65 16 10
SXEE 15 29 40
AHAE 17 12 11
ICT{K ] 2 : j—j : %;OW% = H =
P a7 4 ZgaE 25 9 30
H 535 26 17 12
ZHEEAF 28 6 29
T - ang 50, 52 29 63
15) ICTAMS ZAFE B AF7171(30), BAIAHI2(64), 93, WE 2 3487 2 AAT-E,
g4}, &3 @ B (32) & EdHslal, 2000875 AtdAREA e Al 2 AR
N o] H B F4 E@X}—Eﬁé*é%‘ Hl%i} ﬁ“‘—*}x} 199 @E%NE@X}—E?‘%*
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Structural Change in Total Factor Productivity and
Role of Information and Communication Technology:
A Comparison between Korea and the U.S. using the

Panel Data of Firms

Dooyung Chang*

Abstract

This paper compared Korea’s structural change in total factor
productivity (TFP) and the role of information and communication
technology (ICT) with the U.S. s, estimating TFP through Malmquist index of
data envelopment analysis and the impact of ICT on TFP of ICT-using
industries through regression analysis based on the panel data of firms.

First of all, TFP improved in ICT industry, ICT highly intensive industry
and some categories of ICT lowly intensive industry in Korea and the U.S.,
and most in ICT highly intensive industry. TEFP of ICT industry increased
more moderately than that of ICT-using industries, and more highly in Korea
than in the U.S.. TFP of ICT industry worsened recently after improving
previously in both countries. The tendency to improve in TFP of ICT highly
intensive industry was analogous in both countries, but that of ICT lowly
intensive industry was more widespread in Korea than in the U.S.. Next, the
technical change was key determinant of TFP of all industries in two countries.
This positive relationship between technical change and TFP was
strengthened, positively or negatively, by the change in technical efficiency,
and the complementarity of technical efficiency to technical change for an
increase in TFP was weaker in Korea than in the U.S.. Finally, ICT
contributed significantly to improving TEFP of both ICT highly intensive industry
and some categories of ICT lowly intensive industry in two countries. The
impact was stronger in the former than in the latter, and in the U.S. than in
Korea.

Therefore, only if the dynamics of ICT revitalizes in future, and consequently
the tendency to improve in TFP spreads more strongly in ICT lowly intensive
industry, the theory that ICT is a general purpose technology or an engine of
economic growth will continue to hold. It is all the more so for Korea.

Key Words: total factor productivity, information and communication technology,
Malmquist index

* Professor, Department of Economics, Honam University
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