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ABSTRACT

This paper empirically investigates the rates of embodied technological change and their
relative contributions to total factor productivity growth for manufacturing, using the Korean
plant-level manufacturing data for the period of 1985-2003. We adopt a production-based
estimation method proposed by Sakellaris and Wilson (2004) in order to examine the
marginal productivity increase of each vintage of equipment over time. We find that the rate
of embodied technological progress of Korea’s manufacturing sector maintains the annual
average level of 13.7 percent from 1985 to 2003, slightly lower than 16.9 percent of the
U.S., estimated by Sakellaris & Wilson (2004). While the rate recorded a remarkable
increase after the 1997 financial crisis, IT-producing and IT-using industries achieved higher
rates of embodied technological progress than non-IT counterparts.
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[Figure 1] Capital Goods Prices Relative to Non—durable Consumer Goods

3.0 T

2.0 A

1970 1980 1990 2000 2010

-------- Capital Goods

Machinery & Equipment

Non-residential Construction

37 Seehe 4% Holx glom, AdrAS 7F0R & HuEAS) tGDP HE
= 9A9) BB dlZaka Qe Ak 2 S/l 2EL neln gtk
7K [Figure 1€ 1970-2010 717} 52be] Selufe} A2A) Arjhae] o1 o)
Sk Qe 1ol ekt vish o] AuIEAe] rizbze] s sieteka glom,
AREAS] FAZFAE 19905) Z0 o)F okl FAlo] gl
oIS} e JTIZHA SR ARA YRR A o] AnlAREe
o 58 A9 PYR F AEH, ol ALA 1B s Ao 2004 1891
32, o] 3 s &) AR Zae

Akeh= dloll Hlsl Ahe] ARV} A5
A= 714 sl o2 o] oA l:'4‘:} A3} 71E B = o]} o] AR o]
HIZFE0] A SV A3Jstal, olef st AR A7 oA Ak FQlesw &
2 75l vepdth
Agt 718 JhEs vt 2L ek AR o] &3t FJs) BAaL -
A JE 5 AA toll EAsE raAEase] T ‘j)r gt J 7k 4 (1)9] K,
o o2 & A2)(vintage)S] ztolol] WE A2 A Q] s P wEFste] ARAE
TS AT Aotk 71 AFEY dE o] AWEW, AFE tiFE o] &3
5% ) (physical unit)7} o2}t AFE 1 AFE A8 29 xS 117
A (efficiency unit)E FAFE 28-S A4 Aot}
S5 AEste] BAgeE E}*Ej’% o] gejsf HAak

mlo
B

""_l
r?ﬂrxlm



33 NI AYAol M3t lsneg 5 | 59

Y, =J (zL) " ° 3)

S ARA FA, AL g, 5 ARG ) AREA
SAFE A, A A AREA A Tt o] 28 F itk

Jt:(1*5)=]t,71+%1t 4

olsf o] LAY FEARLEL AR G T A 717X FEAR
2B GEUNZ 24T AN AT A FAZ TR, A3 SR
B9 .9 2712 Yeha,

MRS F1E ARt A5 71 nr} FAl) EASRE A9 FEARRRAA 7
AAES ARA. A ()T @F ol aoq 4 (2)9} e wow 2aREe Hs)

[e]
of Mty ALY 215 2839, ZFeoll A o] AAYFES thad o)
vebd = dokd
«
9y=9.+ (m)gq )

T J&Fs
047101]}‘1 %Pﬁ& AR ‘E’J%‘ £ o] T3 AdSlA A 7SI BE S ¢,

7 Z7E, Aol s JERE B Welel ARA) Ak svlale]
A

e

=

g pal o -
B3] O w2 2718, ARA e AblAd] g AL ¢, 7) 1R Yol
Atk o4 Agl /& EE 123 A$ H AN Ve Qe HAAF A

B FirhA sterddolt AT oD WIF Z7HAYS F HEE S Ak
Agh /EARe et Eole AAPROIRe] BAHOE A 7] AR 1950-

60the] S412Q) AFA F ST oIS So] Johansen(1959)& LA 2] Aol

8 E%wb% S A, ARSAA @02 P L2 e F A0 09 ARET A0
g1 = (ig/K)—5°) EFBLE BPIAAN g% 5 JFolBE, ol g =g, +g, & <]
g, o19+ 1 FRUR 09 g,= 0, % A 0 AN A (9 Jelach



60 | samaws /2012 |

ute} A 7ErFo] d2re 7Pgstel] LalE AREAE FxF F -3 obsolescence)
7 RSP A2 Aol gk A ZQl AL Azt o8 I Aldle A=
S Eo] M= A9 AXAE-RY(vintage capital model)= A|A| S v} Tk AEA 7} F
AA ol 242l Arkseo] Hol = ¢ AEA Y] S Feieta 7Pgse A
ARG} Aol Eds AvEr ZfolFe] EAgth

ol Az} 7lexlKo] gt == 1960t T A9 AsHE =2 (embodiment
controversy) ol Al &gl o]2A Ht} Solow(1959)= FAAA Yehle= 7|27}
o] A} 7l Holn, webx] 2REA] FAt A714 A7) 4 aloleta &
o} 9HH, Phelps(1962)= T80 2= A8} 7RIt ARZAS S HoZH 7
AE Gdde] A7 Z(steady state growth path) 22| 8-S A7 985 sh,
71H 0 2= Astet viASt 7e R FE A e FouleiH, FAA 7R
9] gto] FQ38ltkal AAISHL $HH, Jorgenson(1966)2 U7 3 2F2] & (ad-hoc) 7S 3}
2] X e A4 dolHollA Agt W vAS) 7|[EXRE FiEse AL 8BSk
WA RS A Ferlstttar 381

o3t =AY g8l A 1960 At ol = Solow(1959)F HZT w3k 2184 =2 dlo|E]
—538] 2229 7ol thgk A5 -7t T2 ZIaL olol wet Als)t relRe
olF o VXt FF AAISHAY BAAN Aol gtk vt 1990t S0
Gordon(1990)°] THFgH mIAFES] HIoJHE o]&ate] ApEA)e) A7l A7]4 e
2 slgfshe ANl s AST olFH As) rlEH vigh =2 3w o
7} BA] s A 7] A AFSFATES) A AR vke} o] A3} 7]e BT EAEkE
T Ag} 7R a7t jidE A2 A AHA HIE oS WE2A ST}
she, o]of wEt A}EAjL] AHAjel] tgk 7L ol A "ok

Boucekkine et al.(1999)2 4712 73A1/3785 gt A5} 7|axn o) G 353}
HIE 710l o3t Aol s Asiehe #4324 SH3 Al doistel] o3k F7HAQ
FAA 78 F7F 2 ol mE A Fxlojghe 3484

U= ]85 At vk 252 tAAoE Fvistel o5

J

ol

-

5) Gordon(1990)2 R A}3Z3] A+ X (hedonic regression approach)= ©]-8-5}e] w|=re] & 227) AR A AdH]
9 BE BE g AR FE7HARAFE FAT A Aok A710M RAAFEI ARl 54 B
Foll o] 1 FA T2 H5S FAsh= AN BAPCY S AFHY AEE, sl=8%, 719EF
)0l FEHE PAE dEFS IAYAAS o] 8dt] AFH R motste BAVIEE Tt




33 NI AYAol M3t lsneg 53 | 61

HEaREY o & 207 28 2l

3, 197090 FHERE 1990LﬂtH 2R v=s TACE A0S H5FE, UH
Ul 5 &9 T olet Bee 7lewrt wEA APl Bekal A
S7heE g B FE ‘ﬂ-?fi'—x} o|F A3} 7= R EY YoM dHslEe =Y
o] MY=AThe) oS E°] Hornstein and Krusell(1996)3} Greenwood and Yorukoglu
(1997 A= Arlo] gt Faa) S 8345 Wrlddle 934 71XKgestation
lags)o] a3, o]#st o] YA =n]-E{adoption costs) = Z-&-stial TSI
53] A2 7]Eo] AsteE AHE gtEE =Yk Afolle Hojx dr|Foz Al
AH3el 3l 7HAE 4 dtke AS ANBHEA P15 1990t 287hA] 9] whe A
A3 F7HEE ok 8Rloll 71Ig Ao E sfAlstal ok

HT AFEA AFolM 8= At 7leBE FAARALE IA MR HE
T W, 22al Ak HEW T2 o] B Qo
4 7VAA G T H(price-based  approach)- Gordon(l990)°] BAASE3)AEA
(hedonic regression approach)$)< ©]-&3te] wl=ro] F 227) AEA] W] L BE —‘?‘%
&k AHLA Fa7HARGTE F48 ol o5 &&at] AEA ] ArirkAs ALt
A} 71EA B ES FAsks WA otk ol & HIHE 19600 AlsrHE =4
ATE T e AEAY dirrEel] tigk FAAR] ARE o] &3ths oA A
3} 7lEXE F4Y AEE A7|E vRE Ao2 yridEnh

7}% Hulten(1992)8 w]=+e] A ALE 9} Gordon(1990)8] A2 Fa7lAAFE
ol 43l Ad 71&ARS}F AV)A TR M3 7ke] BAE AZEAHEGEY,
4 Aol o5k 1949~83'd 7I3F F = Axd W A%t A} 7=z B 0] 344%

rfi

=

6) °1213F 4L Solow(1987)= “ZHFE] Alth7F E& AL A vlolHE wjne A oftdld & 4
ATHYou can see the computer age everywhere but in the productivity statistics!)" 2}l & IICE

7) o5l waw, 1990t F1t o] ALY B TR STl I 20 diul of vl 7h
F 7k, o= 1973 o]F ARIee 28 9 Vsl U St Artabgel el A8 it
o] MAAeR Vet Avw Folgrh

8) HAFZIARAL EA AE glo] 1 FH & 4%S 4
e HE&E, sl=g 7943 50 AErAd nxE

2 gelkslE BA71Holt

A3t A 54749 pee) A A
AL AAPRNE olg el FyHO



62 | sEmaws /2012 |

4

ARES FA3G 0™, 195490 7|7t F v]=] QAN Z71H89] 60% A

7} ARIEAE AR & A3t e R Ao gttt
, TREY HTWH(structural  approach)> 124 AHE SHE R ¥(stochastic  vintage-
capital model)S 753t 3 Calibrations ©]-83l] FAXE Fol= WAQld], 3
A AE = Hobijn(2000), Hobijn ef al.(2002) 5-©] AT} Hobijn(2000)-> Benhabib and
Rustichini(1993)9] A EE& st A|gt & vlAs} 7@ BE SA aesk= 4
W SEIRES Y & ARLSEE, AT, PEAE 5 B gl
27135 BEd dggozA Ve fE 3§38 F85E FH%h 4
A}l w2, 1947~98'A 717t F wl=re] Az A8} V& EEL oF 4% £ A
=2 Yehsth

vpR|Eo g2 AYAkelE ZH (production-based approach)®] -9~ A FA ol A
B vintage effect) & F715t] A8t 7[R ES =3} o= Tref AL
gt AlFe] Aso] 2oy, 270] 22 Ae AR A2 AHlE ARSSiaL
= T3] & o =2 IS BY F ke 7HelA st

AABFE o] 83 A o] Ul AQ] o= Sakellaris and Wilson(2004)= & 5 S
T} 152 1972~961d 717t B3t & 24404712 wl=r Ul71HS tido g Ag) 7|EXs

| oist ASEAS AT 25 B4l wEd, va AlxY Wl A8 Alg) 7]

SRR EL 8~17% TroE FPHAT o2 1972~963 7|7 B AvIFEAANL ]
q25o] 71 SAEANA Al vl < 3u) A= o] w2A| Fujjso] g, AA F
QAN F7HE FollA Alg 71eR R} AR Sk HIFE 23] AoE JERth

F< Tokui et al.(2008)2 AT IS o]8dto] P9 A8l V& EES 4
e, YR A9E AxY W dAmTE A rEHgo] v=y Bk 590
8~22%%1 ZoF FAHALE ofge] 1990 dthel] U Az o A UlTA57t oF
2d Ax 71 Ao FAEom, o= AzAY A SRS °F 04~0.8%p 51
AZIE BRE AYe AR #A4EITH0

21 A0 2 YEeRT) Greenwood, Hercowitz, and Krusell(1997)% H]$=3F =2 |3}
P
=

N

]

!

ro
E

.

L

2

9) Cummins and Violante(2002)= Gordon(1990)2] Al5ZA7FEA+ZS 20003 =714 s A3} 7]1&2
B&& Fsth 25l w2, 1990 deiol Ag} e wrt A His) 7iEsE N, 53 54
AR (9%), BE7I8%), FL71TH6%) T2 T2 =2 FF 71E€NRT} o] FolX Aoz yeisitt.

10) L9 7 A9 ‘Lost Decade’ 2 EE]€ 71220 £FO.2 Q&) 4t FAE AA|HIL o] 2 1) 7]&
AEA L] FAATT S wet AR Aol AlslE 7exIEed ek Talo] Sk vk AAE o



a3, $Elyels gdoz A3 7R ES 4% Al B =1y uhAE -
B5(2008) Tl AUtk FA= A g FEEE HH(DSGE)= o83t Tﬂﬂr
g} AuFzte] A s o] duivtEe] 7R E Adstgon, A8l 7exine] A
A AnEHT} o= AERIAE AFEAEIAT o5 w2H, eyt A3t 7]

SHHEL 1970~80TH2] 5% w|THlA] 1990~2000thell= 16% W& +Fo2 AA
’Fee Ao E eyt T3t o] 22 /AFAE Wkt 19801 d el 1.7%0] HER
H F QA AT F7HE-0] 1990~2000 o= 2.0~22% 2 SE Aoz F
AH A

Hl sl SO ZH 2]2ke]7] o] % ‘?‘E]L]' 71959 ""H]—rzl' qﬂﬂ]-"/l W3} Bgs
3 2ot oA AHE A3} Ve E FANAE T MRS S S
2 Qe elvete] ¢l vtz &= o] AMEAME BrFssith =8 AL
2 Sakellaris and Vijselaar(2005)9} o] v]=r9] AR A Fa7tARAFE F83t -2t
2o} 7 EX]E-E“E AR = 2o, v= SEubete] AEA| 7HA ] s} Folvt
Arhs 78S d4go] "otk dH, S84 FEEYS HIROZ Calibration ]
o2 FHsh= A% 1) B = Jo, AA= $eluEte] ¢ Calibrationd] T2
g ArEFE 2715kl tigk Beket R F<siehlD

ole W} B =FollXe= AL HHY dE<] Sakellaris and Wilson(2004)<]
FAEAE At v AR el Agt 7 BES FESTE B =X

Lo
=
=

EARo] A2 A8 (Industrial Structure Council)ollA] ¥ 3t 2142342 HurMoH e A2
719 483 ARA S AIPIAAA ANE BoAds A7|ska QK Tokui er al.[2008]914] A AH).
11) AAZ P27} Hobijn(2000) E& $2viel BAE &-83te] o8 71| W42 Calibrations 433}

o Horou dAA e A EEHA= EUth



64 | sammaws /2012 |

= Ut EAIRE} §-838f= F 7134 Sakellaris and Wilson(2004)2] 4125
mEowH we 2t FHE Fael FHAE 45 vae Wz

L By 29 9 =x}
B QoM B =FollA 83} )= Sakellaris and Wilson(2004)2] #2282 7+
3] 2712 Stk B4 7149 0 9 tAI-ol A Q] AT o o] Hojdt)
Yy = Z, L, (U J, ) (USS, )"M, (6)

= TEEUE, v ANEA &5, b, A5 728 &5, 18
M= ﬂ]LﬂX%— z@f& A BQES Juidch 9, U9} U 2zt g
. AR AF8-E(capital utilization)©] 2+ A}
E£5 52 JASEE Yvgit) o]y g ARA AH-ES A 74
, AA| AREE= AFEA o] Au| ko] A 02 AR E H
E:]]OV] & 7 7] witolth whEhA 71Edd ARE 71A1Y TFEES = ikl =
ofuls Al AR 7ol Algtd Aule] Tjiol o3 ko] FiiEE As
sopt ZEAH o 3 FHFE AT & Uk
H =FoM= A& H AHEES] gElHsE 7199 ABARS-S(intensity of electric
use) S AHES}7|2 Shth13) o}2-2 Sakellaris and Wilson(2004)3 72o] Adu]of tigl A&
AREES] B FREd g ©eAde okl 7H gt

N
i{l}j
y

g

2
s
E
&

=3

2
&
o
lo
=
o &
o O

= (E,/J,)"", (7
U;f (E./Sy)"

B AEAE, rE ARAG] 0jF A8 wEA Agolthia A (1) 4

12) Burnside, Eichenbaum, and Rebelo(l‘)‘)S)‘~ X]'EAFQ % 1HE A QAL ZAo] HEA] &

13) Jorgenson and Griliches(1967)7} Olﬂié} AR 5].:_i AR, o] %

(1999) ol AHE-H ATk

rn31de et al.(1995), Petropoulos



33 NI AUH M3t Tlsnes 5y | 65

©)°ll dste] B3k & =I5 FHshd, vl 4o] ==dth

InY, = InZ,+ BinL;, + 0lnM, ®)
+la(r=1)/r]inJ,
+n(r=1)/7]inS;
+ [(a+ n/m)lInE, + 0lnd,;

719 i 8 AREE J,= 2 AR EYE AP Ag Vesaes v
a9 o] FHE 717 ARA FAFY FAR A3t B =RdlMe AFEA
2 Saa) A5l TeTt 2o B A HES o) e ARARE FHVT,
AR, AEA ] 7P 7188 771 7ZHE(geometric depreciation rate rule)= THE
o oA Ial| D, = (1 —6)' otk &4, A8 7EXNRE AT g 49 v
2 7R, vE& Agt 7IeBER Aogith A, AAdR7E A4 ThsEE He
1'd A&(1 year time-to-build)7} 2250, webd F7)d 2 =49 Auj= 719 A}

Bago] ZIAIIA etk ol e AL A8, 719 i 9 ARAEL

S

N

J=1 (1 _5)Qt—1+it—2 (1 _5)2%—255 +- + (1 _5)%’1(]137 )

2 (1-0) q;*l iy (1 -8 (10)

. (1=6Y,. (1-=6Y
=U-1 T+~ s T+~

14) 7=1°]9, WEAEE7} ARA NN B AH|2=9] 4 vl @Al A Jnlgitt §3, 77F
IW F5E 94 7Y AFAEE tiH] ARA AHI2Tt FolES, A Tl AR o] ARH|-E]
S7HE oJvlgith



66 | sammaws /2012 |

2] (10)S EA40l AHg3t= d dojM 9] 3 71A] EAHL ¢, AP s & 4= ¢l
= Aolt}l B AT o]d] t3l tieto g EA A)H9 A3 |edES 12 %
(normalized) 3+ F 1 9]2] AJHA Q] 7EFFS F 7IF Al b] FES] =7]

1
2 UEi7)2 Atk meb 340 A8E ARAEAL

o iy (=0, (1—0)?
qp+ (1+,Y)t*ft+1 (1+7)t*7t+2
in(1—0)"
(1_'_,Y)t*ft+T

(11)

+... _|_

oM, g = 15 73
kA, Sakellaris and Wilson(2004)2 BIA|3} 7|&RRE F43517] 918 A= tu|, Ak
H FAA 5 BARELY AAG HeleS o]&3dtal Uth ok AHE 1Y
535 Aofstr] s Ak 38406 2k BvlE TEAFITE oS aeste] 4
()= F8A0E AN 7E thF3 ZThiy)

Y= o + T+ DX, + Bl + Omy, (12)

+alr=1)/lj, +In(r—1)/7]s,
+ [(a+n/)le; + €

coe AR B HE, T'9 X, = Z47F A& tin| W} AE A WEE
VeRATE SFA 0z AN F8E A (190 A (1)E digste] AdshA =,
AR FHsh= 4 (129 AgE olldll 4 (1D As} 7w g 1= § EES
Fo S0, 5 Yl SR 0l BAR TS AR, SR
& #AA53] M (non-linear least squares estimation: NLLS)©] AF&-Ht}. o}2-2 SA1A}
o] o AT AP IAIG T A IS BAk A ES A8Slelh

—

O

o
N

hru

0>
it

15) o3l e A} 54 W] 2 ARAE RASIZ Ky, = InY,, I, = InLy,).



33 MEY AYAYl M3t lsneg 53 | 67
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{Table 1> Comparison of Estimated Rates of Embodied Technological Change

) . Korea U.S. Japan
Variable (coefficient)
(1985~2003) (1972~96) (1997~2002)
Embodied Tech. Change(Y) 0.137(0.009) 0.169(0.049) 0.169(0.015)
Labor(B) 0.353(0.001) 0.322(0.005) 0.188(0.001)
Intermediates(©) 0.597(0.001) 0.545(0.005) 0.786(0.001)
Machinery & Equipment(a) 0.046(0.001) 0.108(0.005) 0.021(0.001)
Non-residential Construction(n) 0.056(0.001) 0.020(0.004) 0.017(0.001)
Energy Usage(T) 7.577(0.324) 2.421(0.054) -
(Dunny_ Multi-plant firms) 0.079(0.008) -
No. of Observations 311,781 96,846 47,729
adjusted R’ 0.962 0.927 0.992

Note: Standard errors corrected for heteroskedasticity and serial correlation in parentheses.
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{Table 2> Embodied Technological Change: Before vs After the Financial Crisis

. . Before the Financial Crisis After the Financial Crisis
Variable (coefficient)
(1985~96) (1997~2003)
Embodied Tech. Change(Y) 0.039(0.013) 0.194(0.013)
Labor(B) 0.378(0.002) 0.315(0.002)
Intermediates(©) 0.580(0.001) 0.623(0.002)
Machinery & Equipment(a) 0.044(0.001) 0.051(0.001)
Non-residential Construction(n) 0.053(0.001) 0.058(0.001)
Energy Usage(T) 13.54(1.500) 5.003(0.191)
No. of Observations 179,428 132,353
adjusted R’ 0.9625 0.9614
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{Table 3> Embodied Technological Change with Learning Effects

) ) Whole Period Before the Crisis After the Crisis
Variable (coefficient)
(1985~2003) (1985~1996) (1997~2003)
Embodied Tech. Change(Y) 0.154(0.010) 0.078(0.013) 0.184(0.014)
Labor(B) 0.354(0.001) 0.379(0.002) 0.315(0.002)
Intermediates(©) 0.597(0.001) 0.580(0.001) 0.623(0.002)
Machinery & Equipment(a) 0.048(0.001) 0.047(0.001) 0.050(0.001)
Non-residential Construction(n,) 0.055(0.001) 0.051(0.001) 0.058(0.001)
Energy Usage(T) 8.022(0.368) 16.877(2.353) 4.942(0.189)
leadl -0.007(0.001) -0.015(0.003) 0.007(0.002)
lead2 -0.007(0.001) -0.013(0.003) 0.002(0.002)
lead3 -0.007(0.001) -0.013(0.003) -0.000(0.002)
No. of Observations 311,781 179,428 132,353
adjusted R’ 0.9619 0.9626 0.9614
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{Table 4> Estimation Results for Non—IT Industries

Variable (coefficient)

After the Crisis
(1997~2003)

Embodied Tech. Change(Y)
Labor(8)
Intermediates(©)
Machinery & Equipment(a)
Non-residential Construction(n)
Energy Usage(T)
leadl
lead2
lead3

No. of Observations
adjusted R’

Whole Period Before the Crisis
(1985~2003) (1985~1996)
0.146(0.010) 0.068(0.013)
0.351(0.001) 0.376(0.002)
0.600(0.001) 0.584(0.001)
0.048(0.001) 0.047(0.001)
0.055(0.001) 0.051(0.001)
8.500(0.418) 20.507(3.532)
-0.008(0.001) -0.015(0.002)
-0.008(0.001) -0.014(0.002)
-0.007(0.001) -0.014(0.002)
303,608 174,671
0.9617 0.9624

0.178(0.014)
0.312(0.002)
0.625(0.002)
0.051(0.001)
0.058(0.001)
5.081(0.201)
0.006(0.002)
0.002(0.002)
-0.001(0.002)

128,937
0.9610

{Table 5> Estimation Results for IT Industries

Variable (coefficient) Whole Period Before the Crisis After the Crisis
(1985~2003) (1985~1996) (1997~2003)
Embodied Tech. Change(Y) 0.424(0.153) 0.285(0.196) 0.480(0.264)
Labor(B) 0.448(0.009) 0.474(0.011) 0.418(0.014)
Intermediates(©) 0.519(0.006) 0.490(0.008) 0.566(0.010)
Machinery & Equipment(c) 0.039(0.005) 0.039(0.006) 0.034(0.007)
Non-residential Construction(n) 0.046(0.005) 0.047(0.006) 0.044(0.008)
Energy Usage(T) 6.151(0.316) 8.025(4.372) 3.998(1.346)
leadl 0.010(0.009) 0.006(0.012) 0.026(0.014)
lead2 0.022(0.009) 0.026(0.012) 0.017(0.014)
lead3 0.017(0.009) 0.014(0.012) 0.018(0.014)
No. of Observations 8,173 4,757 3,416
adjusted R’ 0.9664 0.9659 0.9687
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{Table 6> Estimation Results for the Industries with High IT Usage

Whole Period Before the Crisis After the Crisis

Variable (coefficient)

(1985~2003)

(1985~1996)

(1997~2003)

Embodied Tech. Change(Y)
Labor(8)
Intermediates(O)
Machinery & Equipment(a)
Non-residential Construction(n)
Energy Usage(T)
leadl
lead2
lead3

No. of Observations
adjusted R’

0.222(0.030)
0.369(0.003)
0.611(0.003)
0.037(0.001)
0.040(0.001)
7.191(0.751)
-0.011(0.003)
-0.007(0.003)
-0.008(0.003)

53,063
0.9704

0.142(0.040)
0.391(0.005)
0.603(0.004)
0.035(0.002)
0.034(0.002)
20.544(9.163)
-0.018(0.004)
-0.008(0.004)
-0.015(0.004)

29,403
0.9717

0.271(0.044)
0.341(0.005)
0.621(0.004)
0.040(0.002)
0.047(0.002)
4.093(0.326)
0.004(0.005)
-0.005(0.004)
0.002(0.004)

23,660
0.9691

{Table 7> Estimation Results

for the Industries with Low IT Usage

Variable (coefficient)

Whole Period
(1985~2003)

Before the Crisis

(1985~1996)

After the Crisis
(1997~2003)

Embodied Tech. Change(Y)
Labor(B)
Intermediates(©)
Machinery & Equipment(a)
Non-residential Construction(n,)
Energy Usage(T)
leadl
lead2
lead3

No. of Observations
adjusted R’

0.143 (0.011)
0.352 (0.002)
0.594 (0.001)
0.049 (0.001)
0.058 (0.001)
8.078 (0.411)
-0.006 (0.002)
-0.007 (0.002)
-0.007 (0.002)

258,718
0.9606

0.066 (0.014)
0.377 (0.002)
0.578 (0.001)
0.048 (0.001)
0.054 (0.001)
28.864 (3.265)
-0.014 (0.002)
-0.017 (0.002)
-0.013 (0.002)

150,025
0.9613

0.171 (0.015)
0.313 (0.002)
0.621 (0.002)
0.052 (0.001)
0.061 (0.001)
4.881 (0.201)
0.008 (0.003)
0.004 (0.002)
-0.002 (0.002)

108,693
0.9601
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{Table 8> The Annual TFP Growth Rate Due to Disembodied Technological Change

Method for Constructing Capital Stock Panel data Cross-section data
A 2.42%p 1.80%p
B 2.27%p 1.33%p
C 1.83%p 1.14%p

Note: A - The average of year-start capital stock and year-end capital stock (capital goods deflator applied).
B - Perpetual Inventory Method (capital goods deflator applied).
C - Embodied technological progress and capital utilization also considered (Non-durable consumer goods
deflator applied).
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{Appendix Table 1> Estimation Results for Learning Effects

Variable (coefficient)

New Investment Accounting for
More Than 30% of Capital Stock

New Investment Accounting for
More Than 50% of Capital Stock

Embodied Tech. Change(Y)
Labor(B)
Intermediates(©)
Machinery & Equipment(a)
Non-residential Construction(n,)
Energy Usage(T)
leadl
lead2
lead3

No. of Observations

adjusted R’

0.154(0.010)
0.353(0.001)
0.597(0.001)
0.048(0.001)
0.055(0.001)
7.972(0.363)

-0.009(0.002)
-0.009(0.002)
-0.006(0.002)

311,781
0.9619

0.154(0.010)
0.353(0.001)
0.597(0.001)
0.048(0.001)
0.055(0.001)
7.864(0.350)

-0.017(0.002)
-0.012(0.002)
-0.006(0.002)

311,781
0.9619

{Appendix Table 2> NLLS Estimation Results by Industry

Industry

Whole Period
(1985~2003)

Before the Crisis
(1985~1996)

After the Crisis
(1997~2003)

Beverage and Foods
Textile and Clothing
Paper Products
Chemical Products
Petroleum/Coal
Non-metallic Products
Basic Metals
Metal Products
General Machinery
Semi-conductor
Electronic Parts
IT-appliances
Electronic-appliances
Transport Equipment - Automobile
Transport Equipment - Others
Precision Equipment

Other Manufacturing

0.071° (38,321)
0.294° (50,194)
0.234° (17,877)
0.099° (39,726)
0.568 ( 793)
0.002 (23,254)
0.184° (11,048)
0.229° (25,014)
0.152° (30,402)
0.230 ( 827)
0.309° (15,191)
0.563" ( 7,346)
0.459° ( 2,898)
0.228° (10,851)
0.015 ( 3,740)
0.271° ( 5,334)
0.083* (22,100)

-0.157° (23,596)
0.208° (31,971)
0.192° (10,379)
-0.050 (20,872)
0.125 ( 526)
-0.141° (14,509)
0.153* ( 5,904)
0.119° (12,666)
0.077 (14,958)
0017 ( 414)
0.157 ( 7,626)
0360 ( 4,343)
0.194 ( 1,716)
0.118 ( 5,553)
0.149 ( 2,243)
0.161 ( 2,854)
-0.043 (14,246)

-0.015 (14,725)
0.299° (18,223)
0.239° ( 7,498)
0.177° (18,854)
1.033 ( 267)
0.192° ( 8,745)
0.208° ( 5,144)
0.341° (12,348)
0.187° (15,444)
0.400 ( 413)
0.336° ( 7,565)
0.601° ( 3,003)
0.560" ( 1,182)
0.283° ( 5,298)
-0.034 ( 1,497)
0.271° ( 2,480)
0.186" ( 7,854)

Note: a, b and c¢ indicate significance at a 10%, 5%

The number of observations

are in parentheses.

and 1% level, respectively.
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{Appendix Table 3> Industry Classification by IT—Usage

Industry ID

Name

Wearing Apparel; Dressing and Dyeing of Fur/ Tanning and

18~19 Dressing of Leather; Manufacture of Luggage, Handbags,
Saddlery, Harness and Footwear
23 Coke, Refined Petroleum Products and Nuclear Fuel
High-using Industry 27 Basic Metals
29 Machinery and Equipment n.e.c.
13 Medical, Precision and Optical Instruments, Watches and
Clocks
34 Motor Vehicles, Trailers and Semi-trailers
15 Food Products and Beverages
17 Textiles
20 Wood and of Products of Wood and Cork, Except Furniture;
Manufacture of Articles of Straw and Plaiting Materials
21 Paper and Paper Products
Low-using Industry 22 Publishing, Printing and Reproduction of Recorded Media
24 Chemicals and Chemical Products
25 Rubber and Plastics Products
26 Other Non-metallic Mineral Products
28 Fabricated Metal Products, Except Machinery and Equipment
36 Manufacture of Furniture; Manufacturing n.e.c.




