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ABSTRACT

Our paper aims to estimate a household consumption function in the presence of liquidity constraints as
well as household characteristics. Empirical findings from a Korean cross-sectional data (National Survey of
Household Income and Expenditure) reveal that several family characteristics, such as household size, number
of working members, children in school, and educational level and age of the household head, turn out to be
critical determinants of household consumption. Especially, the influence of household size on consumption
decision is shown to be highly significant, not only indirectly through its impact on household income, but also
directly by affecting the household's preference for consumption itself. While, the other family characteristics
primarily influences household income.

Our paper distinguishes itself from existing literature in that it greatly improves the explanatory power of
the estimated household consumption function by measuring the degree of the liquidity constraint rather than
simply identifying its presence. Based on the assumption that the present value of human capital is a function
of household characteristics, the degree of the liquidity constraint is represented by the underestimated portion
of the human capital. Such a method of implementing the liquidity constraint is useful in treating various types
of assets according to their liquidity.

Finally, our estimated household consumption function is applied to decompose cross-sectional variances
of consumption inequality. The analysis confirms that the overall alleviation in liquidity constraints in Korea
after the 1997 currency crisis reduced consumption inequality despite the worsening of income inequality and
changes in the demographic composition of family characteristics during the same period.
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2 14H] 28 1 22 2y 3 23 4 2% 5
0.206465+ 0.232658* 0227147+ 0.263914%* 0.254236%
=it} = A
271 bt (7432) (73.83) (30.88) (39.36) (53.27)
i 0.169687+ 0.175075%* 0183426 0.177581%* 0.168969%*
e (69.75) (72.6) (34.48) (38.37) (46.66)
ol dto 0.065661% 0.06444%* 20,0155 0.022886 0.10919**
7 W A A=19 (7.24) 1.21) (-0.84) (1.26) (8.4)
ol o 0.139252+* 0.135007 0.073704%* 0.138005% 0.146988*
7 W AdA=29 (142) (13.97) (3.33) (7.09) (10.77)
VNI 0.136174%* 0.126553+* 0.102788** 0.163674%* 0.125333%*
b A=) (9.74) (9.19) (2.66) (5.32) (6.98)
o1 a0 0.124553%* 0.11134% 0.176909 0.132447* 0.110096**
7 W A A=) (4.79) (4.35) (1.75) (2.26) (3.49)
o1t 0.065025 0.041671 20.18756 0.479987+* 20.05218
7 W A A=se) (0.85) (0.55) (-0.57) 2.97) (-0.54)
VN 0.041141 0.011455 0.004064
7H W AdA=6<1 0.16) 0.04) (dropped) (dropped) 0.02)
AstorEotel 0.037812%* 0.035738%* 0.151826** 0.083432%* 20.01962
Srore=lt (3.18) (3.05) (4.58) 2.63) (-1.38)
s 20.02515 20.03606 20.02241 20.06413 20.04748
=] Xr_no
Ferebe=29l (-1.02) (-1.49) (-0.48) 1) (-1.42)
AeroE 3l 0.086321 0.079092 0.217556 0.079263 20,048
Srere=3% (1.01) (0.94 (1.33) (0.22) (-0.45)
s 20.06142 20.11708 0.396996 1116467
= 3rolE =40
FlstorE=49l (-0.29) (-0.55) (1.72) (dropped) (-3.04)
20.00256 -0.00547 0.03843 1% 0.003474 20.04349%%
= g
dach (-0.36) (-0.78) (2.89) (0.27) (-3.94)
Sx ma—ze 0.10708** 0.093721%* 0.095677+* 0.08864% 0.080638**
T ETee (10.97) (9.74) (4.4) (4.14) (6.24)
s e - 0.208679%* 0.194993+* 0.141406% 0.178354%* 0.194046**
7 &= (23.08) (21.86) (6.92) ©) (16.14)
oo 0.293468%* 0.290131%* 0.166502+* 0.262313% 0.310334%
7w (22.77) (22.86) (5.52) (10.56) (16.86)
. 0352845+ 0.344489%* 0.27744%* 0318674 0.338393%
b aLS=oi el (33.82) (33.47) (10.84) (14.5) 24.1)
i 04675447 0.460119%* 0260405+ 0.476081 0.425128*
= 5o yate
b ag=ret (28.75) (28.69) (4.95) (14.8) (19.32)
Szl 0.044233%* 0.042013+ 0.02493 1% 0.039694%* 0.060876%*
TE (26.61) (25.62) (6.21) (11.22) (23.79)
20,0037+ 20.00035% 20,0017+ 20.00032+ 20.00055%*
=ola a7
ZbrEAE AlF (-23.88) (-22.88) (-4.99) (-10.02) (-21.86)
_ 0.230024**
A7k A 20.15)
0.016744
A (1.64)
0.044358%*
=1 9
Eo‘l‘ EH] (4_44)
R 3461404 3025466 3.931682 3.017609% 2.666475%%
ST (77.08) (1037) (34.39) (30.81) (38.18)
Adj Resquared 0.6001 0.6124 0.6063 0.5872 0.5880

= * p-value<0.05, ** p-value<0.01
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212 7y | Lkl my3 4 7y 5
5 0.405261%* 0.396853%* 0.40475 1% 0.394199%* 0.379139%*
A=
2% A (94.62) (91.2) (36.33) (45.55) (62.48)
P 0.161387%* 0.160796** 0.168133%* 0.167934%* 0.153673%*
=T (70.75) (70.03) (33.57) (37.46) (43.65)
el g1 o -0.1309%* -0.12508%* -0.1585%* -0.16024%* -0.08467%*
7 W A A= (-14.93) (-1434) (-8.72) (-8.89) (-6.58)
ol 4o -0.14576** -0.13847%+ -0.13318** -0.14585%* -0.12634%*
7 W A A=29 (-14.94) (-14.24) (-5.94) (-7.29) (-9.14)
et gl -0.24587%* -0.23976%* -0.21639%* -0.24929%* 0.22016%*
7 W A A3 (-17.8) (-17.43) (-5.69) (-7.99) (-12.13)
el glso -0.30474%* -0.29336%* -0.17426 0.28%* -0.28023%*
7h W A A=49) (-12.21) (-11.82) (-191) (-4.96) (-9.03)
ol qlco -0.41006** -0.38563%* -0.38179 0.052409 -0.44456*
7 W A A=s (-5.65) (-5.34) ¢121) (0.33) (-4.78)
. 04311 -0.44224 -0.42996
b AdA=69) (-1.73) (-1.79) (dropped) (dropped) (-1.71)
ST 0.017195 0.012025 0.104687%* 0.03479 -0.0204
ST (1.54) (1.08) (3.42) (1.14) (-1.49)
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ABSTRACT

This paper addresses the question of whether a monopolistic banking system can
lead to a higher steady state level of capital stock. Information externality has
enhanced as the advance of the financial system such as the establishment of the credit
bureau system, networking, etc. Hence this paper aims to analyze the effects of both
information externality and economic development on the determination of the optimal
banking market structure.

This paper shows that the presence of information externality together with
asymmetric information would explain how a monopoly bank leads to a higher steady
state level of capital stock. It also shows that not only under-developed countries but
industrialized countries may also benefit from a concentrated banking system. This
analysis provides an alternative explanation of the recent deregulation and resulting
trends in mergers and acquisitions. This also provides a theoretical foundation to
support governments' policy changes toward promoting merger and acquisition
activities.
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(19)= BASPTZ7F AR Blas
AE 7HAA o} A e 48] &
23} 7]%_4 H|= ] u}om’ 57(4_0_83—?
Z7F a9l E 7H ek glnal A

A%} SHA Cetorelli and Peretto(2000)=
AH O] oF A mE TN free riding)
wAE sidstr] flal AAeBo] S
ZHmixed strategy)= A3 YERJATE
T 52 23 = wE BAEE
e AHLFETTES ARt & &
g A9 7 7HA] REEE 2Rl o)
FeEed, 4 a1y AASEER
H]41 8 % (non-monotone)] 5= LERY
7] Wzl A A S SoistE 4 2l

HA e S35 GBS of

d WAL 5 9 Attt

Z}olol s A= Boot and Schmeits(1998) F=..
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Je olefd RS $RS R s} EAdtk Ak 2 Atke) A4
snavi dAFoeHN AR £ ATsE QPN T4 BB contin

o] Aro] R Fur} A5k P A] uwum of agents), Z} At TAHYFE

ol AxFFo] JIEXE Tt H 1(unit mass)Z £=8Knormalize) 5} Th18)
A7F AT Eg A= E3tete] W AR BldEZ oY =0, 1, 2,.. 2 YE}
AAHCR dojuhal e 871 3t Wk

3

Aoy B 2y Fste] Aol o
M= AwshA] kit g 7 oy Aoy dEAsh=

IIf. g?%}uﬂj U*I E‘l-l_?_ﬁé o] =& A=A HAKType I, 1A =
0= (0, 1) ¥ AF7so] W

2852} A HType 11, FA 5 (1—0)

£ A7 Cetorelli(1997)8] A5 E o) MFe] = 74N G0z TrE
e JEe| ofFd 7Hge] dutsl, 944 1 & % (preference)+ 434+ (labor producti-

2o 37} 5 BHok IBAQ 45 A vity) SHANANE F 73 Tt zto]7} gl
Talgckie) B ApeME 2717Htwo TRl FAIGTE @S5S zMle] 7R F
period) S A3 (overlapping genera- TAsE AL vshy] A7EA] AR A
tions model)!)S o83tk ZF 7)¢12 2 Hlgl=d], 2718 A-s7] A8l A=

7R E_t AL, 2} 7Rl AL o =9FE F K09 ATASE 7t
% FAZEAETL e S (young AL oL
generation)Z} 7|0l A=gH Ag}E A 232 = dS AdT 1Y A =
H|3H= =1d31old generation)] T At A2 Gdsia ok ajol wrlE=

16) ¥ ATE Cetorelli(1997)5F APHWG =0 Tl W) A SR Aolsk ek A, 24 el
A4 BEEIN) 98 2 AE A8ERst AgRHAe F A f38(type) oR TEL
42

3
EFAQA HAE HRFZE 7PES o83l B4, B ATl E HR ¥ (perfect information
e

e ol

5

2]
external- ity) 7F8S dutglsiGith AR, £ doMe A e BEH272I) ofme ARE U
Bl F EAE BT rA e g B Aol ME Feld E4(comparative statics)S F3 A
WA, AA Wo] 288123 AE, SHATHSATVARAIGFTA) T w2t H4 287x
7F 2 & S Yo EN ofgd #AIE ASEAT F e olEFH &5 AXEHA:

17) & 282 74 Wl e st 44 119] ojdds &g/ B3l o5 &8s A3

A FEIAR] A7 |Lir S =317} olsith

18) ol& Z AdiE EFSKnomalize)dhe 74-F- At o1 AA T ARl N EHFZE FFHA Y
Rl = qlo] #4o] Ha|A|7] wiFoltk

>

o
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Holol] A M]3
(lifetime consumption)Z FA|SPH Zqol
A FARS AFEEBR=(bequest) |7 {iTh
T AAE) w3 25 FEAYE
3] 37] &=(constant
CRRAYE WERATRaL AR

10l Blotd Ajgke) Adrle] 22
oy, BB =AY anE ¢y
1 s, AYFE o, AFE 2
3l 41 7REE AFOIREE 5, ©]
2hal 3P 7190 ejold /1] &85
= the ) 2ol YErd 4 Ak EEIA

< =1 ),

relative  risk  aversion:

Max U(CLn CZ,t+1):Cq,t+ BC%,tJrl,
a1

St Cc1 = wi— Sy
Cot+1= StV 4+1

1

AT A FAGA L LA

o, & ©919] HEASLE 7L & T
o] AEAES Aishs duiY wdko]
o]foZitkarl ATk Type 19] 437}

32 5,2 (0, 1) 0™, Type 19] 337}
p n= (0, 1) 2 SIATE £ Aol
e Bests fal A8-rd e et
B2 AK p = )3k, AR A
AR A Aol p =) BT 7
gtk FAAA ] o]8d HEAs= v
7R 8] zPdETar AAlskel
T}20)

A s FAGA A kg
AEARES o] 8dt A=AstE WA
o &, K99 AEARET (1+LphEe]
o] =55 ol8dtd F(K,1+L)2919
HAFAsE AN A7 R()=
=2 H(constant returns to scale) AJ2FSH
Fefal AARTE?) B3 =TI a e

QA3 3k 7FAEI

19) 22} vE7Fs 8t Bemoulli E-8-3<pollA collde] g dSM=e taat o] AT & (¢, ) =
—cU (91U (o). AFOIRANN FF ol8shs TEHADEIE e a83d5= /A 2ulA

% sAbael dgolAsel gerze 4w,

A AREERL Ho] ol iQ1e] ST

o] gl7] wiiol #E4do] 7HAs|Al= Aol Atk Mas-Colell, Whinston, and Green(1995), p.194
20) S48 Wel S5 AR HES A2 4 ol % SIok AME UhE-L Bermanke and

Gertler(1989) F%.
21

~

ARl Uehd =S R % (1402 AR1e] =) L) WY =, Type [ A7) 244l

9] =313 Type 15 L&(L)std HEASHE A4starl ek

22) SE7IHES TR 9 U AARAE s Al A X SRR B AFdxe iR
BAEHRE wiAIEE deiellA 2 ez AdiEQl ATy B ARy o] Al A
o HXe JF T AHRY] st FEEH] /PgES SKth A, wheF A AEE
A HH Fdede] AAH) Eohe e A2 =gshl "tk AR Ak =
F(k, 1)E T3 A8 ulneoclassical) B4R A%Z718R, Aol thsl 2= (concave),

A0) =0, oYt ZZ(Inada con- dition)S F5HH



FH

Y20l o|eHo| TE &% 2HTFT0| Chet D

AR5 H] & capital-labor ratio) % (=
K /J(1+ L)< Type 10| FAEAAN
A AEAHN K ) =S+
W glolth =eAEEde L=
(1— )/ @°Ith24) WP AR sHl &
()= oK 7F Ak o3 £4& Ad
A EA oS3 2 Cobb-Douglas

AT E ol 8sidith

v =Rk)=k} 0{<1 )

v Sk AT AT AN 2
Y ARTEE Lehi

=
o ARet=S

12
i
roa
T
Ku)
%9
o

7 BAAFAE A FAzeEe)
HFol9E 2 gx glort eae A
o 714de] BAG FATZAES] 43
oRE WA Eap] BA WAL 155

4 Bl o)RF ¢l Aokl 71AE]
t}25) &3y} 7] 7+ tHEA2Kloan con-
tract)> T 7)7Ksingle-period) A1-8-A|SF
(debt contracts)S TE=THSharpe[1990]). =,
710l Ejoid ZF A1 A 28] 7]zxol
ATy FAZEAE = 0

EaFT 7)o AEAR g2l 2

23) ol & el o] nge) Wshirhs LqTRET ABARE FRI} Aolr} R, ol )
AgAsle) AEo] Holrh UehheAlg s v ] giolth 2 A s, ek

{ltRﬁ it Typel 3)
v if Type Il
YK 1: 218EFA1F(ype O] T4
IZAEE 7Yt 7499} o] 5t
A = 759 7gjaSe] ZolAle ¢
AT MAF(y 1ol EAG v
| QAFFRG T,y %), Al
SEF 252 FAZRAES T3t
A om JAFTERT ZOH( y< ) ¥)
FAZZAES it

I ¥ 31 3=

£ dAqoxe 239 AAA w7155
R24A)717] $18ke] W2 Fol gl 7
shgick

WAFES] HHF( )2 Type 119 T
AZ2AE] HF7VEA(p ) A 2
A 7R F, p 0018 v 0.

o WAFo] Yov(v= ") ZE B4

N

€ T U 184S T 5 e E¥E FE £ Slok

24

=

FAE 88 "tk

NG @)t AFRFA 1 — @) AHE FEFOZH NG VT (1 )/ 0B N8R

25) o]} FHA Cetorelli(1997)141<} Zo] ZAFA= &2 A (homogeneous) |} FAZZAE ] AJFoJF7}
Eekal Y (random) 2 AFHOEZN FATIHeIY Agjed BT 54 ZRAE] YIRS &

gk AAsHs WA 9l

+

Hd

A AL Zuke] §-91 - F(incentive mechanism)

o WAe Bk @UHY & 9ot B BAFA el Bl
g 4sha Ratke Bol
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FA= 159 A1 #Agle] 4k
ZRAEZS FXI817] wZol(©]E pooling
equilibriumo]2}al ¥h, Alg-o] =31 W
< ddsle 239 715 vy F83t
A Hok ol¢k= 9] yy yrolH Type |
T 2 AFYSkaL Type e 23S &
Z] 27] WiEoll(©]E separating equilibrium
olgtal g, 23<] A&7 9= 1o

A T83HA] @A =k

o 1. y())e(H, DT HITY 4
L6380 Ba FeH e dHTH AR
o, AEAES Patsh= Al8-9-HA}o
A =g 23X G AEPA

g9 22 Ype(H DT ie
(H, D)°l tigh &3 noisy) AH.olth.

e 23zl FARH &S
APslr] Aol v 7149 Al8-FEol
e AT HE p() (1, D)E D
T ou, 2auvEe] FABIA ok
W e(H DT 3 5 Joka 7}
A3} 23 FAshs dHele

rot
Ko

sAgeadng, e
(Bernanke and Gertler[1989]). Z~=HH]-8
c=(1— s 2 Tk A7 pe(0,1)
£ e HESE B 364
AR5 Awe Aojr0 P 279
120l FAT wle] ol 4182 el
A t=sl Fo=2H FgebA] ok
FEE, & (1- 0)s Otk 7=
A (1-o)s 0 B8 1— p)s B
Aol 7Hsit 5, w 0.
22N MEAL YOS WA
FPolg}t Fhe BF FUI Y(i)e
(H, DABES 7Rt HFAR23o]
WA B G G 20 o

=
BRI Ut 2k

X

¢

(=)

{1

o
A I

N

P (= "H/H) = P (5= DID) =

(1+8)/2
P ,('n="H/D) = B(p= D/H) =
(1-9/2

*

A7 eefo, 1] BE] o4 3
=5 eItk g=olw, MFAeAE
71909) A8AEE M A Tl

o]2 Axol o} a7} fl3(no informa-

26) FES/N71He] AR FAU e gaulgolt A8} 5] uiE 2 W8-S W&
T Jor ZGRETRY] deE FEHQ IS Pl Levine, Loayza, and Beck(2000),
Greenwood and Jovanovic (1990), Bencivenga and Smith(1991) ZZ. £ AFoMes 2387 |E FAH|E
o] 23 W7|eFEH Jo FHEAE VRt BYEidh &, 23 dVe FAMIES 23 U7E

2~ o o 22~ (e}
FEo] B AY W, § lesE] B 3

S A

27) B 719 B 8ol At osts
gH EAAES siof i, 1 23N tiEs
7Hsilth ol =60l holXe] sElAte] AT (winner's curse)E 2|¥s7] fls] da
(1998)= 30| ApAApe} AT WAE FASH sejAte] AFEAle IA FE &

T FAHgo] Erha s
T ARSI ds 24 719e 3 el el
2 7198 ohE 23 g & & glckal

3|, Shaffer
ok ok
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tion externality)®]2}al 3tk ool wls|
g=1°1", HIFASE 2TV 7
A3 (olst FARd olg} FthH T
g o] ABARE AYeT, olF &
Hol oRaapt HSHperfect infor-
mation externality) “3--2fal Sk

Ao R HT} bHg A5 A9
shH AHo ojfad 7HS FARA
H]—Erzl'—ojg 7}01] H]| EH%’G?_] AR}t

il

%g,] 4;@ ek )\-]E]Joﬂ 01
S FEAE AETE i

Z3A "Hoﬂ N7 23o] EAjgttar
slAL N=1%1 7395 53-2PA =4, N>1
A BE AALIYA| 2FR8) o2}l gk

28) Z3(Oligopoly)&-3§ Al~gl3lol e} Akt =E

JAZe) FAES 5, = folsgdi 2} 3}
A A7 s A 9] AES oulg
o} A HdS= 1(unit mass) 2 EF3}
Hoon RE HISL AT FER
AL 329 A= 7 3)of 7=
A wiEE™ 7 28 j= ), ,=S,/N
9 EALLE 7R Atk A7 ol
A bE 23 (bank) S w1},

Xo| 3. X No WE o3jo] H|ERLS
2l A9 1719} FAEFROIM, x5,
xke 27t BE 23] £ALW 2
Sk g,2(0,1) HIFS eao] FAle
B2l 99| 1-7]9) Fa857RolTk
Ve BE 2ao] ulEALdY
Q1 59 t-719] A 71l gk fé
RGO, x5, x% = 47
so] Extea) A9t 4 2 (0,1) Ml
o] 23)o] FA-23431 7-5-9] t-7]9] 7Y
719l gk - 418 fEolch

YA 2 FAXTE SHAA=
X®yx58 BATE AREAR 7Ht“‘ 71
Aol theh Bl SHAME x5 B
£ Vo] TAL et

BY: 7532 A=

I-Iol 4:

1_4

td
o

nJE O{N flo &l

SIS 5 20 AWk AL e At

= @xg%ﬁg*]i@g] A2z FE3n o 5o, e A (symmetric) H1E 3 (non-

cooperative) W8-S

o % Hefo) Hrk

29) o] BFNE FAZ2AES] Hgols] WA
o wel FAF BHFFHIIE FAT A% D 2wl Uehdeyns
go earxel Aolo] e A el Aolg

& B3] WAL EH
2A8lA] ¥ Ao)(no- screemng) FAHR AT} o

lo] BE Feolso] YW A5

"e“tﬂtﬂ YRR AT} & e 2ad]ed 7

S wje A3 7 EXEE 740](screen1ng) as

7HAIA =, o]

Z). o]E} 3 7

setale Hl Gl
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A7z FASRs Atolle A8
FFEe AEE F Slo] et
EE AeapEow Agddh (WA 2=
30| 2ad7IEd FAL ok 2%
A Fe AT FASTES e
AEAETE e AAE Bl &

L 5, TGRS 23d7]%d £
A S A7t 7P FAN e
AEAR S FRE BE 23] ~387]

7} ™2 A|AEI(Competitive
Banking system)

AW s ol M= FAld
A% 5}=(simultancous move) HIFZZ]2

4 743 2KNash competitor) ZHA Ut

gtk 28 jene HESs 77l gtk
o714 ol AL j= &S, AHA me
Aeks vehdth 28 23-7]s
o] FARAE deeh=d], AT me
237 FAHS=1)9} BIFAHNS=2)Z
TAEH w2t =(1,2)°1H <&
50, z1& 28 jo A o] 23y
7l Fapsle Ao, zie &9 o
A o] 2adv|ed FABHA ¥=
e AE 9fv]si).
Wl gstol A 2
(symmetric) =2}-& Awt T Eep
M 7L, 720X 2 239 Adzet
(72, zL)ellAe] 7t 28)9] iy} s
tfg o}l 2359 AFpayoffs)=
°lo g FAE =), o= & wE
ool A Agzgnlg} 23HUnE-S A}
Aoz AEHnE 284k 1Y ¥
HE2 AR, ol B 7

5 2olaS A F lEe APRItE

230 q]i];do]

2

>((

30) & ARLYEL A5 7o) AL Ak do WE AT A9 AFpayoffs) S L §
2“4, AR o] ol Bt ] HSHKbest response)S FHIHE:

31) & B0, F &3 3t So| 474 A 1, 28 /AL oA AL F 230] BF Y HEgs A
gshs A9 F 23] A payoffs)= FYH, T 23| 77| T S Heshe Avde F
23] A7t F 29o] o] &3 AaFol uet DA 1 Fole As Atk F 7 &

gJe] A3} mEZX(payoffs matrix)= The-d} Zo] A2 4=tk
23 &
Hek 1 | A=k 2
on 7 A=k 1 a, a b, ¢
= ek 2 c, b d, d

4714 (b, o=

o) 7pe] A pole] £a) L) AT Q) oJla
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Yo 5 AL o) 2ayrledl FA
3h= 59l ool ri(oEh kL 23
A 7leol FASHA o 739 o9
(gL Aefeith

T 3 =37 Nedl FAhs 79t
FASIA o o] 239 ool 2
o= YA(critical) F2] FHO] <F
SH eyh ARG S 2ien)=
w5(e7). B B SR ol 9

AGFERTE E0H( &) £7) HIFARY]
RO elAdo] YAlFERT vow F
Aol ¥ 3 oS A=t

=2 T
gnd _,i 33 7‘(1}_

6@01 EE‘r = —’F‘ll% =4 7Fs7d0]
oA}
= = 34 F=x

AALFY e AR ol 9|RAo] ol
2 23870 EXEA] @A HE b,

ol M o]2 2hHH 2 itk

Hol 6 7AAL2d j=12,.No =
n(Z7, zm) = WEShe x%a@%tm
tegy profile) z*—(z7", 2y, ..., Z3)=
gl

oA 5 AR 9EAo] o AL
(&>e7), BAXNY FIg HATI2
2T 7)|x0 FAFEA] = Aotk &

T AL =12,.N0 tisiM 25 =

2] e A FU BAF F
EdozA o= 23 7)) A8
BE ZARE f-<%(incentive)©] AYSHA]
ol AEAAE 2T AFBE AN
),

221719 FAH 2 2ol
et & FF71hel gk thErte]
AE X}—“i(physwal capita) 22 Zgh=|o]
A o)L T ALY
2l A EE AEARE( K, )Y
A7le os b 9ok 8 AE=THE
(k,y ) B 2

k1= 0K, = 0%, (5)
A

=0 %k (6)

BASYA =" AA 9 7]
Rtﬂxa)st o] #t}y A7|M pL & F
AdvEse, o FHIHY HES
‘4—‘5}‘1}4_‘:}. Zdoldo] Ylvke Z(zero
profit condition)S thYs FAFZEH]
& Ee gy 4, TEE O
-3 2tk
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=TV +15e (7

AEA R thetk A|(rental rate)ZA]
&9t FUol gk ®

o T4

49 AAYFE et Lol Lehdr

R% = 7k )

we = (1= 71kl )
JAFTS I FAH|(lifetime con-

sumption) & St = e ASHE

(s )5 2AT oA 2= A A

ZR(57)S CRRA F8849 (1)2]
ot AL Fdaawd 9,
£ 78hd v 2

(10)

A7 ABAZ EAE €1 Fuel

$o] e A1) ABLUAY
% <tk 2 6. ©F 2 (10)2]
1% w o sk

o-1

—(B) [@°(1-p)k/k\ —1]
(10-1)

2 (6), (8), (10-1)= 4} (Dol tHATE F
ol& Aelshd
o7 = by | L2206
-1]
(11)

[©* (1=K k.|

t+1

o & zi=z°H

J J

o = 36 P

k1= Qus, (12)
oSt BUR W0 LA
@elFae( ) T

a-1

= Ou kK -1
(13

o714 YA o AR ¥ o]
w=2(0) 279 71@—53*&%1(0* ojw]
332 HEgh AN e 2

S [ -yk k) - 1]

(@ (1= )k k) - 1]"

(14)

uykls =



CALGE!

=2 X

Y20l o|eHo| TE &% 2HTFT0| Chet D

Lt SH 28 A|AE (Monopoly
Banking System)

2] 3ol sk 7] wEel 5
Sdisks S8 P ==
s Ak meEbd Ak AR

e
N
Hy
=2
i
D)

i

k1= Qus tO] ot

=388 tigdd wE 5o
#R%-HS to]U:] B8 t+15 to]E‘i
A=ist EAls vt #2e] vk
Ak

Max :URtLHSt VS

5 (15)

ol AR eJFAo] W2 59
AYYA|2F o] FA|oF FAFSHAIRE, 3
deadlE AEshke Bl lolA=
Ak zto|7h Aok &, S22 ol&
tiste] oA daaelrt AREe
W, ALY Zold ARz
daael7t P9t 5328 2Hls)
Axe] IuktPA L thed} 2HEZE

T e o o

D(1-vy) , _ _

_ = [ (OL Y)kwllkty_/u 1]
Ykl =()" T
[Dpu(1 =)k 7 1]

t+17
(16)

Mol 7. AAese] At EAETE
© AR 9ol B ASE 4,
[e) [e)
= T

Hnel 9nao] we Aol g ol

JJ 201 _ r—1__
o' =(5) [ eU=rka =1 ] (&e
[02(1—pkg'—1]1 ©
(17)
a _ r—1__
rkiat= () * [P 14)(5«5*)
[ud(1—pkig'—11 ¢

(18)

a

o1 — k%" e ]

1
(o1 — k7 ' =11 ¢
(19)

HA| 8 A7)9) 7zt LA EHe BE

32) ol EHASIA(incomplete) BTN (asymmetric) R SHA 544 4323 A]2=H(mono-

polistically competitive banking system)2] 43S

At & €9, 74 23] A7l thal A1

W (market powen)& 74 % QIThe ZHoINE A4S S4E AUx gort [ Bl A
F29) 270)8S AL F ik oM AR SAE FAG AU otk
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o
2,
2
rr
j&

i
o
)
rix
2

ol
o
o
A

ol= ARFAV|Ee] WLslal FEA=
7} AREREE Al o7 Tl

I E ZHZH(pareto-optimal)©] F|A] S

T AEe AR

YA 10 HrO] eJFAe] W2 7
(& &), aerldel Bg=rT 94
T HET EOH(F, [y ) AL
Alz=Hlo] FHLEPA2HRT ARt
Aol T

ZF=(corollary) 1: FHO] £JFAo] &t
2 79 QoA 532 r 2Rl dut
TPIAETF] AALYA|~EEY =
7] SleiME WA S8AE AT}
w9~ grotok gtk = <y .

S =311 #=x

A © Z(intuitively) HT2H=E B
o] 719 NES FABRs ASole=
oA HYE =1L8) Adujie] a8
gL BT ARAAL S8 e] At

of W& HlaEt EAst] el A

o8] AAA Ay} o =olAdh 17
U olgigt Arks ARFA7|Ee] Wl
n &Y F8AE7 S olojx F
S8 2k AEAHRE FAEhe Al2E
o] wHEo] HH o] QR Ago] ko AQ
o =3tET) 3, Fre] eRAJo] vhe
7 AR g tiAZ 38
A ) ul- v A8 7IRE
&, F2 100X} o] o]5 F7lelA]
€ SHLYPA 2] AR50 Bt &

H59 % 9lk

A 11: HRY S3ge] & B
£ A o] A8-337199] vie] 9
B5E OlSHS 0T, LYol
Aot o ¥ A FEARSE
2 ekt

F2 2 e Ane) el we
B9 glo A o] 21852713)
o B1Zo] b EE AN gy ) F A
gelza) il e Sl Ao
AES) BS7} S ea s 7S
uoh BIFYARSF] 2L FE 9

o vE 30 3=

Apdom wu, uel oAl
& Aol AALAL 7% Age
£ 23R gk we) SPede
BE 7199 A8 AR Hebd 2

| el $@719le) HiFo] BesE, %
A2} 255 Bheqo) 284

Atell Z1913E AHduiiEe] G848 oA

l
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()

9 F2o 9Ryo| ME AN 2HRZ0| of

T
k=l
ek
O
N

# ojzlo] Beae] AnFTe A
HEES A SR 985S AN

AAa =
Ak 53] 1990t ©o]F 21-§-E]2~T9]

#A27F 2849 F23 IAZ UFEHL
S-S 7ekslA EHLes)e] golo] Azt
ol 1 gthar & 4= gick

V. JHEM(Comparative
Static)

A7PIE Anel 954 o] 7}
SRESBR mas_— 2R3
o g2 :

L §R9 gjmyo] e 3
[FBA 1012} [F& 1]°] HIFolid F
AT SHeange) Bl
S0 ZgAAe] v o ue) g}
Hg o % 9ok webd wA FeAR
WAEE, § 2A”7IE0] 7 2=
o] S

17
FFS vAE
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ABSTRACT

The paper aims to establish the characteristics of the Korean firms' R&D investment and to
estimate the private rate of return to R&D investment. For the empirical analysis, a balanced
panel data is constructed with 695 firms on 8 year observations. The panel data enables to
characterize R&D investment of the Korean firms, which is mostly conformed to the 'stylized
facts' of R&D investment that found in the previous studies on foreign firms. Klette model
was used to estimate the private rate of return on R&D investment and depreciation rate of
R&D capital. The paper estimates that the rate of return on R&D investment is 10.5% on
average or 16.4% on median for the whole industry whereas manufacturing firms show 10.4%
on average or 16.4% on median. The depreciation rate was estimated about 32.9% for whole
industry, where it ranges from the minimum 11.6% for metal industry and 49.5% for services.
The median estimate of the rate of return for R&D investment of Korean firms is roughly
two times higher than real interest rates for the same period, which implies that R&D
investment allows sizable rent in addition to the opportunity cost of capital investment.
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R&D WHE Log(R&D) W&
7195
7147 | 719 W ) 7147 | 719 W )
(1) 3&d 84.9 15.1 100.0 81.8 182 100.0 95
) 8 38t 87.0 13.0 100.0 88.0 120 100.0 124
(3) Al <& 86.8 13.2 100.0 76.7 233 100.0 60
@ 7523 80.0 20.0 100.0 78.6 214 100.0 72
) 71 A 86.0 14.0 100.0 79.8 202 100.0 91
(6) A=At 97.5 25 100.0 77.1 229 100.0 63
7 A = 91.2 8.8 100.0 87.4 12,6 100.0 95
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A A 922 7.8 100.0 83.6 16.4 100.0 695
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CE 7> SAPHEEUTZO &2 H&t(rank correlation)

BB | S | Aot | B&-A%| A | ABA | A7) - WA | A
1996 085 | 082 | 0.62 0.85 0.74 | 076 0.83 0.85
1997 073 | 076 | 035 0.71 049 | 0.50 0.69 0.74
1998 062 | 070 | 022 0.58 043 | 022 0.55 0.61
1999 061 | 067 | 037 0.61 028 | 020 0.62 0.59
2000 054 | 068 | 033 0.67 040 | 034 0.59 0.55
2001 051 | 064 | 0.15 0.63 041 | 0.13 0.52 0.37
2002 057 | 061 | 0.14 0.54 041 | 024 0.48 0.38
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o) BYS ANl TR
?‘535&1:} o Xe AREslA & (gener-
alized method of moments: GMM)S %8
StATE Eao GMM7HES ALSSH=
ol Theal Pk WA, Rakee] B
A fgEol tiete] ot Aofxiw
A grethe olt 2, U4 %8
d 2y 3o oM BZad Al
ZAS TA oA ZHAE 4
(robust estimation)S & 4= A= A 9|
=4, GMM 7 B3 =g o «l
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215} Aole] JABAE HiAISHA|
B 4 A Aol A FAGE
LIMDEP Z 2718 AM8-3}%{rh2s)
2L el ok 4 ()
ro] B4l wpe}

© 8 4k T

o I

! ! !
Yie = Wy by +biXy, +boXy,
+cif, +c5f,, +¢&;, +u; .

:d'wit +V,. 9)

jas

i

_ ’
wit - [yi,z—l’L Xliz=X2iz=flz’f ]

"=la.,by,bi,bh el el ]

!

’

Vv, =&, tu o] ZEAkE Q= E[v,v]]

28) William H. Greene, LIMDEP, version 8.0, Plainview, N. Y. :
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29) SkollA] 153+ Cohen and Klepper(1996) 2.
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€ Eﬂﬂ?i Eﬁwl ’*‘; 27}0}%@ wal
918917] H32l 19981 2 1999 o] %
2H 20020 tlEiNE GuisE 22}

Aojate] AR ARSI
2. £33

<3t 8> Klette-Johansen 23 ollA A
o3k g2 3RS 3 Aoolrh WA
EA3} 7 (specification test) AIE H
H, oA 7] A BFE ALY 0% FEellA
EAHoZ foat Aoz Yehta 9l
o} ARls 30 Bl 543 A
Z3ko] EAF o2 frolsiAnt 71 o
A Yehtar e, ol ARAE ¢ o
HHSE A3 AHHSLSe] AEo)
A9 = A 71818} Au|2AgS
A L A] arge] F el A
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(1) 2) () * ) (6) ™ ®
854 313} Aok Rk 717 e | A7) AR | AEA
A5 0.7505%** 0.5698*** 0.5522%** 0.8839%** 0.6864%** 0.6885%** 0.7326%** 0.5051%**
errT (0.0195) (0.0678) (0.0303) (0.0106) (0.0144) (0.0384) (0.0083) (0.0744)
R&DEA} 0.0017* 0.0055%* 0.0117** 0.0028*** 0.0103%** 0.0100%** 0.0061*** 0.0044
T (0.0010) (0.0023) (0.0046) (0.0010) (0.0024) (0.0028) (0.0011) (0.0059)
u) e} 0.0132%*% | 0.0338%** 0.0961%** 0.0464%* 0.0084%** -0.0164 -0.0636%** -0.0048
=T (0.0021) (0.0108) (0.0111) (0.0052) (0.0033) (0.0194) (0.0023) (0.0146)
AHAE. -0.0141%** | -0.0493%** | -0.1033*** 0.0007 -0.0196%** 0.0648*** 0.0071%** -0.0065
= (0.0014) (0.0133) (0.0108) (0.0007) (0.0019) (0.0120) (0.0010) (0.0121)
JRu <0.1312%%* | -0.1179%** | -0.0873*** 0.041 1%+ -0.0479*** 0.0432%** 0.0159%** 0.0166
e (0.0050) (0.0298) (0.0183) (0.0047) (0.0076) (0.0098) (0.0033) (0.1087)
D199 0.1824%** -0.0021 -0.0144 -0.1044%* 0.0110 -0.0410%** -0.0025 -0.1331%**
(0.0062) (0.0074) (0.0099) (0.0080) (0.0104) (0.0073) (0.0044) (0.0178)
DS)3He) 70| % 0.1253%** 0.0318%** 0.0419%** -0.0714%%* 0.0192%* 0.0102* -0.0367*** -0.1178%**
(0.0052) (0.0078) (0.0125) (0.0054) (0.0077) (0.0057) (0.0035) (0.0125)
DTS -0.0043 0.1868*** 0.2534%** -0.0290%** 0.0047 -0.3253 %% -0.0335%** 0.2334*
B (0.0045) (0.0651) (0.0372) (0.0023) (0.0094) (0.0480) (0.0042) (0.1262)
SAsASA 847.91 92.83 109.67 1024.98 613.12 67.23 1034.40 55.85
Ioxes) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0002) (0.0000) (0.0020)
B 602 994 399 511 637 441 462 553
T TR AT, FOPNS GMM, ETRSE ORRSE A9F 2 A9ase] #4 %
7V 8 () el ghe BEQA, # = 1% FF, = 5% FF, * = 10% FEAN BAHOE Foe
o]
BEE W) BAA ool v A 18l = A devEHE S
< Ao yepdth tvldae] Aol & 3lemsn = AN Rl
= 2 el Wb AfolE Heled, A AAE veia, p= AA Y] FEI
AHQ FgAFNe S FA G5 o oM A7HEEAR] A4 (produc-
Aog yEhar glvk 7L ZF Aol tiveness)e UER= det|EE 4T
SRS 3 Afole s F QUnk AP e AAE
= =] = o) =] = =] >
F7rete] F4E siledl, FEE3r BRlolgkal 7PgskA(S, o=l) A
U] o]9]o] diisdle JFS F  2ZHE LE AR F Atk owl Yo
A gkobA] Felle EF3HA] ekgdth M= =ofstiseol, At e
AA FA AqulE AuEAL M FAls FAze] dubaolng =10

30) Klette(1996) 2 Klette and Johansen(1998)°14] ZHjvlE & A22Fo] AFIA H FAHYHLE oF
o] &AL 57}/\]7]‘_ & P marginal product of knowledge with respect to sales)S &Jv]gIt) o] gk

Sfrlel 2 719 el glolne) Sl wejulEz e 5 gl
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CE 10> E(Lf2t RIZ0|Y AHUER 298 Y XAAE FRstE
ATNEFA FE
ﬁéﬂ%jﬁ T T i
(1) A% - A - A 0.0362 0.0755 0.2495
) 35t 0.2341 0.1062 0.4302
(3) Ak 0.0360 0.1876 0.4478
4 =& - 23 0.2051 0.2071 0.1160
) 71A 0.0881 0.1096 0.3135
(6) AE=k 0.0224 03316 03115
(7) 71 - A= 0.2221 0.1464 0.2674
(8) Au2 0.1093 0.1470 0.4949
A 01059 01663 a0
T 1) 870 AR AT T Bt () B AMIEE A AxATS tioE g A
o 7P A dErten], UeiA A9 o), o] FgAe a ARENE 7Fe A
Se oA 20%tlel Rl Aow 24 o] vk AE F4AS wlaws) ®me,
=91k Rael A% By NFo2 Hst 4%
M) < [0 Lok 2k 2ol, A (F3FE A 2%EEh7A 34
3 AN APAREA $18S F4 o W 27%pR WA e gl
Sk g2 3t -47%FE Hd] 97%00 o]& H, Klette-Johansen©] 7438t =29 0]
ok 71 AR AV FoES Bgoll= Hst 0% (S5 AF) oA
AZ 20~30% ol ATk Aol W 23%(=4 - AZH7HA FA219 ATt
3 ATANE E3slo A7 1R ) 23%pE SHA YEhaL ok FReE
= gyl Asfdld), Suete] A9 FAES AlkHY, 3= Afdde F
A% o] FFRTF e Row Uehta 3} 8%((71A)NA Hl 33%(AH A F
At} Klette and Johansen(1998)-2 ‘*E"] A2)2] W7} 25%pEA, HEHoE Al
o] 7|9s WO 7IHATNETEX AR AR oA 2 Yepdth =2
oF B AREE ARSLES e Aol Aol® Het -8%(FEAIE) oA
o 2 7547}@ 11> et it o A N%(FS - Z27H7HA F829 H
& ATNEEA FAES 6%(TIHEE A7F 19%p= T ZHA veptar vk F
71 B 1%HTE 71 B2 = 7K ABEE S, 3=y A9t =
Akl e, FHollA =ofdke vkt 2 29019 Ae-ET A 1 7o' A
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CE 11y M& AFARIO| H| 1 (Klette—Johansen, 1998)
AFLTAL FAE%) REES =
Bk 0%k Arske
(1) 33t 8 7 0.5300
) AFAA - 17 - STy 4 3 0.7004
) & - 23 23 11 0.1550
4 A% -8 0.5573
5 714 19 7 0.2393
(6) A7) - A=k 15 2 0.2878
(7) 74 2 -5 0.5557
A A 11 6 0.4424

7F o ZA Jea Qt= 2S¢
ATk
A2 2~Fe] RsHE FGA| O (oA

2 A4} Klette-Johansen A7 i &

PN
T

Zolg HRIth & AFelxe g 719
o] AHAE IARFES AxY HE

30.5%% F43k= ¥HH, Klette-Johansen<
44.2%2 FAskar  AREE =, Sy
o] Agole Ha} 11.6%(54 -

A 44.8%(AhHE iﬂo%
ol A= Ha} 15.5%(F5 - 27
A A 70.0%(453A -1—.—-%\1}3‘—
)2 Alkslal ik <3 2>¢f 8oy o]
e APATE A2 25 1Y
s&0] 40%E F3)sHAe wethe As
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2 2~50] 15 slgo] H) FAHUE 7N
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N
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AE AT, <3E 10>9] 7
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=
o8 A dFe) ko
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FolEe

o]7] - Z%-7)(2003)7}
g4l /\1Hﬂ°l W =

gFo] 30%= 7P Eom ywA] A
2 20%Hl = A= il
01 Aol B ATe] A= 4
Btk E3| 318t 2 A|eke]
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® 12> 07| - 4&71(2003)0M AL

Az | A% | zol | B | mas | 1A% | 2985 | A | 108 | 998 | a5
0.28 0.30 0.22 0.21 0.15 0.22 0.24 0.22 0.26 0.30 0.26
F IR A AT L] SIS IR0 FEAAS] JEATE BEol AE

o8 T FEVe BF ol A
ol 15%014 24 m—z:—gg_u 3)
ok 2 AT 7 3
BTN &—% o159 AT
He 0E A7 mﬂ% i

wE AN RGN 1EekT gl A4
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(fixed cost)o] A 7o) 7Aoo

FE F e 7R =t gl 7]
gk EH, AFPLRA FIE A

B0z Aol 715
AEHOR AFPTHA
s}cm g %
2, 7 A9 TR TR 54,
og B 717N s 9189 Ael, 7]
3 s~< 239 B 59

o= 8% % 9

O]OU

& et B 4AA
o3 2ok A Ans T3 BAE
o] =R BF 7149 HAEol
APNETAR} HAR BAS 7H A 9
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I 9= 7199 HIEL 18.1%90
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ABSTRACT

Strengthening the competitive edge of SMEs has become one of the most important
economic issues in Korea as the bipolarization between large firms and SMEs has deepened.
Accordingly, small innovative firms (referred as 'venture firms' in Korea) attract keen
attention both from policy makers and academia. Also, we can sufficiently observe how the
growth environment for venture firms has evolved, since it has been almost ten years after
the Korean government started its support policy for venture firms. Considering this, now is
the appropriate time to carry out an analysis of venture firms.

From this point of view, this study looks at growth factors for venture firms to draw out
policy implications. The empirical analysis shows interesting results. Firms with the
following features all showed higher growth rates: firms with high R&D intensity, younger
firms, bigger firms, firms using more policy loans, and firms located within and around the
Seoul region.

However, the empirical analysis has some limitations. The data used in the study is
limited in terms of firm information and so there are some insufficiencies. Thus it is of great

importance to compile the required data on firms to enable further in-depth studies.
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ABSTRACT

Using a multi-sector dynamic stochastic general equilibrium model, we investigate the
dynamic effects of a variety of shocks to a small open economy. In particular, we calibrate
the model to match the main characteristics of business cycles in Korea and analyze the
effects of external shocks: the terms of trade and world real interest rate shocks. Business
cycles in Korea more closely follow those of the G7 countries rather than Asian countries.
The simulation results suggest that an improvement in the terms of trade has positive impact
on investment, output and consumption, while a decrease in the world interest rate has a
significant and positive effect on investment. This paper concludes that external shocks
significantly influence business cycle fluctuations in Korea.
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l. Introduction

External shocks, such as shocks on the world interest rate, exchange rate, and
the terms of trade, can notably influence business cycles in small open economies.
Many researchers have empirically examined the effects of external shocks on
business cycles using various time series estimation methods including the Vector
Autoregressive (VAR) estimation. However, the estimation analysis lacks a
systematic and theoretical interpretation of estimation results, which necessitates
an analysis based on dynamic stochastic general equilibrium (DSGE) models. A
number of papers have examined business cycle properties of developed countries
using DSGE models.! However, there are few serious studies on Korean business
cycles using DSGE models.?

This paper constructs a fully expanded DSGE model for a small open economy
and calibrates the model to match business cycle statistics in Korea. We aim to
explain the dynamic effects of internal and external shocks on key macroeconomic
variables in Korea. In particular, we address the following questions: (1) What are
the dynamic effects of sectoral productivity shocks on aggregate output,
consumption, investment, and external accounts?; (2) How do macroeconomic
variables respond to changes in the U.S. interest rate and in the terms of trade?
Answering these questions is essential to formulating policies to stabilize the
economy in a volatile economic environment.

The model used in this paper reflects several key characteristics of small open
economies. First, we specifically consider three goods in the model—exportables,
importables and nontraded goods. Second, production activities take place in the
exportable and nontraded sectors, where each sector has its own physical capital
accumulation process. Third, the production in the export sector uses imported
intermediate goods. Fourth, the model explicitly formulates world financial
markets where domestic households can trade risk-free international bonds
(incomplete markets economy). Finally, agents in the model face several stochastic
shocks. Domestic shocks are represented by changes in government spending and
movements in productivities in the exportable and nontraded sectors. There are
two external shocks in the model: the terms of trade shocks (or real exchange rate
shocks) and the world real interest rate shocks. Since Korea is a small open
economy with export-oriented industry structure and liberalized financial markets,
this model is well suited to analyze stylized facts of business cycles in Korea as
well as cyclical effects of external shocks.

1 For DSGE models on small open economies, see Mendoza (1991), Cardia (1991), and Kollmann (1995, 1998,
2001). Two-country DSGE models include Backus et. al (1995), Baxter (1995), Kim (1997), and Kose (2002).

2 There are a number of empirical papers on business cycles in Korea. Yoo (1990) employed VAR and Yoo
(1992, 1995), Park (1997), and Kim (1994) used Structural VAR models to analyze the effects on macroeconomic
variables induced by real shocks to the Korean economy. Some employed closed-economy DSGE models to explain
business cycles in Korea, including Jo (1991, 1997) and Lee (1996). Using a simple open economy setup, Park (1999)
analyzed the role of external shocks on business cycles in Korea. Existing real business cycle studies on other open
economies include Correia et al. (1992) for Portugal, Bruno and Portier (1995) for France, Harjes (1997) for Germany,
and Tantitemit (2001) for Thailand.
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Due to the highly nonlinear nature of the model, it is impossible to solve it
directly using nonlinear solution methods. We therefore solve this model by
applying a numerical approximation method suggested by Sims (2002) which is
based on the linearization of the first-order conditions around the steady-states.
The simulation results suggest that an improvement in the terms of trade has
positive effects on investment, output and consumption, while a decrease in
interest rate has a significant and positive effect on investment. External shocks
significantly impact business cycle fluctuations in Korea.

The remaining sections are organized as follows. In section 2, we document the
main characteristics of business cycles in Korea and compare them with other Asian
and G7 countries. In section 3, we construct the model and provide a detailed
solution. Section 4 explains how we calibrate the model parameters using the
Korean data. In section 5, we compare the properties of the business cycles
generated by the model with those actually observed in Korea in order to find the fit
of the model. In section 6, we analyze the impulse responses of key macroeconomic
variables to exogenous shocks, in particular, productivity, the terms of trade and
world interest rate shocks, to study the propagation mechanisms generated by these
shocks. Finally, section 7 offers the conclusion of the paper.

I1. Properties of Business Cycles in Korea

In this section, we document the main characteristics of business cycles in Korea
and compare them with those in OECD and other Asian countries. In particular,
we investigate the second moments of main macroeconomic variables: volatility,
persistence and co-movement with output. Volatility measures the amplitude of
fluctuations; persistence indicates the amount of inertia in business cycles; and co-
movement provides information on whether a series behaves pro-cyclically or
counter-cyclically.

We use annual data from 1960 to 1996. We do not include data between 1997
and 2001 since the Asian crisis in 1997 makes the data during 1997-2001 outliers of
the sample and the inclusion of this period would distort the statistics. We also
present the statistics of the second half of the sample period from 1985 to 1996
because of potential structural changes in the Korean economy.? All of the data are
properly treated and detrended. We use the Hodrick-Prescott filtering for
detrending.*

Table 1 reports the business cycle statistics of Korea. In general, Korea’s
business cycle statistics match the main characteristics of business cycles reported
in the literature®: (1) consumption is less volatile and investment is more volatile

3 A significant shift in policies towards capital flows occurred in the mid-1980s due to capital account
liberalization (Kim et al. 2003).

4 We set the value of smoothing parameter at 100, which is the conventional value used for annual data in the
literature.

5 See Backus and Kehoe (1992) for the stylized facts on business cycles in major economies.
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<Table 1> Business Cycle Statistics of Korea

s . - . Co-movement
Volatility Relative Volatility Persistence with Y
1960~96 | 1985~96 | 1960~96 | 1985~96 | 1960~96 | 1985~96 | 1960~96 | 1985~96

Y 3.05 2.14 1 1 0.55 0.57 1 1
C 227 171 0.74 0.80 0.44 0.51 0.38 0.41
I 11.36 6.50 3.72 3.03 0.56 0.63 0.45 0.60
G 7.86 2.38 2.58 111 0.59 0.50 0.23 0.21
EX 10.96 9.14 3.59 4.27 0.35 0.54 0.22 0.32
M 8.71 5.09 2.86 2.38 0.40 0.46 0.11 0.24
NX 10.48 7.58 3.43 3.54 0.31 0.41 0.14 0.22
CPI 6.58 2.03 0.66 0.54 * * -0.63 -0.40
M 14.62 2.09 4.79 0.98 0.71 0.52 0.33 0.70

Notes: (1) Y: output, C: consumption, I: investment, G: government spending, EX: exports, IM: imports, NX:
net exports, CPI: consumption price index, and M: money supply.

(2) All data in the tables are real at 1990 prices and logged and detrended using the Hodrick-Prescott
filter with the smoothing parameter set at 100. Volatility is measured by the standard deviation
and persistence is measured by the first order autocorrelation coefficient of the filtered series.
Contemporaneous co-movement with output is measured by the correlation between the filtered
series and filtered output. The reported statistic of persistence for the 60-96 period is significant at
the 5% level if it lies outside of [-0.32, 0.32].

(three to four times more) than output. Both exports and imports are more volatile
than output; (2) All macroeconomic series are highly persistent; (3) Consumption
and investment are procyclical. There are some exceptions: the correlation between
consumption and output is quite small and the correlation between net export and
output is positive. Usually, net export and output are negatively correlated as can
be seen in the statistics for other countries in Table 2.6

Comparing the statistics from the whole period with those from the second half
of the sample periods 1985-1996, we make several important observations. In
particular, volatility of all macroeconomic variables significantly decreased in the
second period. Several factors provide the explanation: first, the measures of fiscal
and monetary policy variables, such as government expenditure and money stock,
appear to be less volatile in the second period, suggesting a higher degree of
stabilization in economic policy formation. Second, as financial markets have
developed in Korea, the set of financial instruments used for hedging against
different types of shocks and for providing a variety of risk-sharing opportunities
has expanded. This, in turn, has reduced the volatility of business cycles. Third,
global economic shocks, such as the global expansion in the 1960s, breakdown in
the international financial order, oil price shocks in the 1970s, and the debt crisis in
the early 1980s, were much stronger in the first period.

In Table 2, we compare the main characteristics of business cycles in Korea with
those of Asian and G7 countries. We select seven Asian countries—Indonesia,
Korea, Malaysia, the Philippines, Singapore, Taiwan, and Thailand—to derive the

6 Other studies (Park, 1999) also reported that net exports are procyclical. This result, however, is sensitive to the
selection of estimation period. Using data in different periods, we find that the net export-output correlation can be
negative in some periods.
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<Table 2> Comparison with Other Countries
<Relative Volatility>

Korea Asian average G7 average

Y (volatility) 214 2.00 2.16
C 0.80 1.84 0.91

1 3.03 4.39 3.33

G 1.11 2.97 0.98

EX 427 3.62 3.08

M 2.38 3.69 341

NX 3.54 2.95 245
CPI 0.54 0.54 0.73

M 0.98 2.35 2.34

<Correlation with Output>

Korea Asian average G7 average

C 041 0.46 0.90
1 0.60 0.58 0.92
G 0.21 0.25 0.10
EX 0.32 0.32 0.19
M 0.24 0.49 0.55
NX 0.22 -0.24 -0.57
CPI -0.40 -0.05 0.06
M 0.70 0.39 041

Note: refer to table 1 for definition of variables. Data period is 1985-96. For Y, the numbers reported are
actual volatility (standard deviation), not relative volatility.

average business cycle statistics for Asian countries.” Note that all the statistics in
Table 2 are from the 1985-1996 period.

In terms of output volatility, Korea and other countries (both Asian and G7
countries) are similar with a standard deviation of approximately 2%.8 However,
other variables show that the volatilities are much lower in the G7 countries than
in Asia. We find that the statistics of Korea are more similar to those of the G7
countries than with the Asian countries. In particular, consumption volatility in
Korea is very low at approximately 0.8, which is almost at the level of the G7
countries (around 0.91), whereas the average volatility in Asia is high (1.84).

Concerning co-movements with output, G7 countries show a very high
correlation between output, consumption and investment (around 0.9), while
Korea and other Asian countries show a low correlation of approximately 0.4-0.5.
One distinctive feature, mentioned previously, is that the correlation between net
exports and output is negative in other Asian and G7 countries, while it is positive
in Korea. An increase in output (a boom in the economy) usually worsens the trade
balance by increasing investment or spending on imported goods.

7 These statistics are taken from Kim, et al. (2003). The appendix also explains the detailed sources of data.
8 In the 1960s and 1970s data, output is less volatile in G7 countries than in Asia.
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I11. Model

There are three goods consumed in this small open economy: exportables (x),
importables (1), and nontraded goods (). Two goods (exportables and nontraded
goods) are domestically produced. A representative agent solves

_ 0 l-o
) (Cl_u gll) j
max E,» B'U,, and U, =

: 1)
ran l-o

where I; is leisure and ¢ is a composite consumption good that consists of the three

goods.

Our momentary utility formulation implies that the elasticity of substitution
associated with leisure is zero. This utility function (hereafter “GHH preference”)
is introduced by Greenwood, Hercowitz, and Huffman (1988) and is widely used
in open economy DSGE models.?

We can separate the nontraded good out of the budget constraint. We use the
importable good as a numeraire. Then the budget constraint with incomplete
financial markets becomes

t41 1 E)2 = Nnx +(1+ rx)Bt ’ (2)

B.+2(B
2

where B, is international bond with interest rate r; and nx; is net exports, which is
described below. B is the steady state bond holdings. B; is denominated in terms
of import good. ® represents the magnitude of bond holding adjustment costs
that is proportional to the amount of international lending or borrowing. Using the
bond holding adjustment costs allow us to avoid the nonstationarity problem in
the small open economy model with incomplete markets.1® We also assume that
this bond holding adjustment cost is paid to a certain international institution and
therefore disappears from the national budget constraint.!!
The net exports can be expressed as

NX; =P Y~ PuCua —Cui _ixt - im =S (3)
where ps: is the price of exportables and s; is the imported intermediate input that

is used to produce an exportable good. We assume that the production of
exportables and nontraded goods requires imported capital goods. That is, both i

9 See Correia, et al. (1995) and Crucini (1999) for the comparison of dynamic implications of the GHH utility
function with those of the Cobb-Douglas utility function.

10 See Mendoza (1991) and Kim and Kose (2003) for a detailed discussion on this issue.

11 In the closed economy, one should have the bond holding adjustment costs transfer back to the household to
close the national accounting system.
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and i, are imported.
The resource constraint in the nontraded sector becomes

ynt :Cnt +Gm 4 (4)

where G, is government spending in nontraded goods. The price of a nontraded
good is denoted as p:.

Composite good c; consists of consumption on three goods, ¢u, ¢y, and cx as
follows:

e =lpc b e be 7 7 b +b_+b =1 _ 5)

Total expenditure on consumption can be expressed as the sum of expenditure
on each good:

p!Ct :Cmt + pntcm + pxtcxl 4 (6)

where p; is the price of composite good c;. All the prices are normalized in terms of
importables (p.)-which means that py is the price of exportables in terms of
importables.

Maximizing (5) subject to (6) yields an equilibrium expression for relative
demand for each consumption good and the price of the composite consumption
good:

IS (p )
A
@ AP )
Co i ||,
«@ \p) ®)
Iy ! o )
L=k [’r— .
c, h f’. J (9)
p=|bip) +b +b]p, ]
- (10)
Production functions for the exportable and nontraded goods are
.1'.—-'1..-‘?:1[“1&.:' +(1-alis) ]'I:.I, 11)

Vo= AR (L) (k) (12)
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where L is land that is exogenously given.
Capital accumulation equations are

kx‘t+l =(1_5x)kxt + kxt¢( II(Xt Js (13)
I(n,HI :(1_5n)km +km¢[|l(i]’ (14)

where ¢ denotes depreciation rate and ¢(.) represents the standard adjustment
cost function with ¢(.)>0, ¢(.)'>0,and ¢(.)"<0 (see Baxter and Crucini, 1993).

Labor hours are subject to the following constraint, in which the sum of
working hours and leisure is normalized to one:

h,+h,+l=1. (15)

There are five exogenous shocks that we can incorporate into the model. They
are sectoral productivity shocks (A, Anx), government spending shock (G), the
world real interest rate shock (r;), and the terms of trade shock (px).

Since the model cannot be solved analytically, we solve the model numerically
using linearization.> The linearized equation system can be cast into the set matrix
system,

[,X

0 T l—‘l)zt +1he, + F}()’zm - Et)A(m)’ (16)
where the hat variable is the percentage deviation from its steady state. Note that
the coefficient matrices, (I'o,I'1,I2,I3), are nonlinear functions of the deep parameters.
The system is solved following Sims (2002), whose method is a generalization of
Blanchard and Khan (1980).13

If there is a unique equilibrium, the solution takes the following form:

)A(m = \Pl)zt + ‘{’28[ (17)

+1°
where there is no expectations term. The coefficient matrices (¥1,%¥>) are functions
of the deep parameters and thus, the solution is a restricted VAR. We can interpret
W, as persistence of variables and W, as effects of current shocks on the model
variables.

12 The detailed sets of first order conditions, steady state equations and the linearized first order conditions are
explained available upon request.

13 We use a modified version of the MATLAB program gensys. The program reads (I'0,I'1,1'2,I'3) as inputs and
writes (¥'1,%2) as outputs.
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IV. Calibration

We calibrate the structural parameters to correspond to the existing real
business cycle literature and to be consistent with the long-run features of the
Korean economy. We fix the value of  at 0.954 to match the annual steady state
world real interest rate at 4.8 % which is the average rate calculated using the U.S.
three-month T-Bill rate deflated with CPI inflation. Following Mendoza (1991), the
elasticity of substitution, w, is set to 1.455. The value of risk aversion parameter o is
set at 2.61 following Ostry and Reinhart (1992).

The value of y is set at 0.93 to match the elasticity of substitution in the
aggregate consumption function at 1.07 which is the average value used in Ostry
and Reinhart (1992). As y decreases, consumption responds more to the changes in
relative prices. The bond holding adjustment costs is set to match the volatility of
the trade balance (or the current account). Shares parameters (bm, by, by) in the CES
form consumption function are set to match the actual consumption shares in the
data. The data show that the export good share is 11%, import good share is 21%
and the nontraded good share is 68%.14

We set the depreciation rate at 13% for both production sectors, which is
estimated by the Bank of Korea and also within a range of commonly used values
in the literature. Labor share in the export good production ® is set at 0.48
following the Bank of Korea Annual Statistics. Others have used numbers ranging
from 0.12 to 0.45 (Kouparitsas, 1997). Share of capital against the imported
intermediate good is set at 0.55 (Kose, 2002). Elasticity of substitution between
capital and imported intermediate good z is set at 1.35 following Kose (2002).
Labor share in nontraded good production ay is set at 0.38 and the share of capital
in nontraded good production is set at 0.4, following Kose (2002).

The adjustment cost parameters in capital accumulation equations are chosen so
that the steady state of the model is the same as one without adjustment costs. This
implies that ¢(i/k)=i/k and ¢'(i/k) =1. The steady state value of i/k is equal
to the depreciation rate 8. The elasticity of the marginal adjustment cost function,
n=—(¢"/@¢")Wi/ k)", is set to 10, to match the volatility of investment in the data (cf.
Baxter and Crucini 1993). We set the steady state land share in terms of nontraded
output at 25% and the share of government expenditure in terms of nontraded
output at 20%.

The next step is to calibrate the shocks. For the productivity measures for the
exportable and nontraded sectors, we use the Solow residuals derived from the
Cobb-Douglas production function without capital input following Backus et al.
(1992) and Glick and Rogoff (1995).1> For the elasticity of substitution in

14 We take the averages of the shares between 1985 and 1996 to be consistent with the sample period in the
stylized facts section. Details of how we construct the sectoral production and employment data are reported in the
appendix.

15 Glick and Rogoff (1995) argued that adjusting for capital inputs should not produce radically different results
since, if one explores the U.S. data, short-term movements in capital are small relative to short-term movements in
labor. One might argue that the problems in constructing comparable capital stock measures in cross-country data are
so severe that attempts to adjust for capital inputs are not that reliable.
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production function, we use the value from Stockman and Tesar (1995) and Park
(2000). For other shock variables, we follow the standard definitions. Detailed
descriptions of the data are in the appendix.

<Table 3> Calibration

Parameter Description Pe;;ZﬂzZer
Preferences
p Discount factor, r=(1/p)-1 0.954
R Real interest rate 4.8% (annual)
r Coefficient of intratemporal elasticity of substitution between 0.93
consumption goods
o Coefficient of relative risk aversion 2.61
4 Intertemporal elasticity of substitution in labor supply 1.455
b Weight of imported goods (in consumption) 0.21
by Weight of exported goods 0.11
by Weight of nontraded goods 0.68
Technology
Export Goods Sector
@ Share of labor income 0.48
z Coefficient of intratemporal elasticity of substitution between 1.35
capital and imported intermediate inputs
a Weight of capital input in the CES composite 0.55
Depreciation rate 0.13 (annual)
7, Elasticity of marginal adjustment cost 10

function ny =—(¢'/¢") iy /ky)
Nontraded Goods Sector

a; Share of labor income 0.38
az Share of land income 0.22
S Depreciation rate 0.13 (annual)
7, Elasticity of marginal adjustment cost 10

function np =—(4'/¢") /(in /kp)

Other steady state values

wn Share of land in v, 0.25
Syn Share of government expenditure in y, 0.20
byx Share of initial financial asset position in y. 0
Px Initial terms of trade (index) 1

o Adjustment cost of asset holdings le-4
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<Table 4> Characteristics of Exogenous Shocks
Persistence (AR(1) Coefficients)

Productivity shock (export sector) : Ay 0.95
Productivity shock (nontraded sector) : A, 0.96
Terms of trade shock : py 0.55
World real interest rate shock : r; 0.70
Government spending shock : Gy 0.95

Standard deviation (correlation coefficient)

Ayt Ant Pxt Tt Gut
Axt 0.0824
Ant 0.8727 0.0112
Pt 0.3520 0.2210 0.0137
Tt -0.4113 -0.5145 -0.5639 0.0127
Gut 0.0037 -0.1954 -0.0167 -0.0830 0.0094

Note: The diagonal terms are standard deviations and the off-diagonal terms of correlation coefficients.

All five shocks that we consider in the model are assumed to follow an AR(1)
process. We estimate the AR(1) coefficients from OLS regressions of the shock
variables, which are reported in Table 4. We calculate the correlation coefficients-
standard deviation matrix of the five shocks and they are also reported in the table.

. Comparing the Second Moments

In this section, we compare the business cycle moments generated by the model
with the actual statistics from the data reported in section 2. We simulate the
model for 50 periods with our benchmark parameterization and report the average
moments over 500 simulations. All results refer to the moments of Hodrick-
Prescott (HP 100) filtered variables (cf. Hodrick and Prescott, 1997).

Table 5 reports the statistics from the data and the model. In general, the model
successfully matches the moments. In relative volatility, the model produces more
volatile investment (relative volatility of 3.52) and less volatile consumption
(relative volatility of 0.98) than output, which correctly captures the data statistics
in Korea. The export series from the model (and therefore net exports as well) are
not as volatile as in the data, partly because of the GHH preference structure where
the amount of production and export are directly determined by the amount of
labor input. However, these statistics are consistent with the stylized fact that
export and import series are more volatile than output in general.
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<Table 5> Simulated Second Moments

Relative Volatility Persistence Co-movement with Y
Data Model Data Model Data Model
Y 1 1 0.57 0.61 1 1

C 0.80 0.98 0.51 0.54 041 0.98
I 3.03 3.52 0.63 0.22 0.60 0.54
EX 427 1.03 0.54 0.68 0.32 0.98
M 2.38 2.28 0.46 0.34 0.24 0.71
NX 3.54 1.30 0.41 0.57 0.22 -0.24

In terms of persistence, the model matches the data very well. For co-
movements with output, the model predicts an excessively high correlation
between consumption and output, and between export and output. Again, this is
due to the GHH preference structure as explained above. GHH preference is
known to generate negative correlation between output and net exports. Even
though the Korean data shows a positive correlation between the two variables, it
is an exception. As seen in Table 2, all other Asian and G7 countries show a
significantly negative correlation between output and net exports. Even for the
Korean data, using different sample periods produces a negative correlation.

In conclusion, we can safely argue that this model explains the main statistical
properties of Korea’s business cycles and we can use this model to perform our
main analysis of the study—impulse responses to external shocks—in the next
section.1¢

VI. Impulse Responses

In this section, we analyze the effects of each shock in the model on aggregate
and sectoral variables. We use the same model and parameter specification and
investigate how each macroeconomic variable responds to shocks.

1. Productivity shocks

Figure 1 presents the impulse responses to productivity shock in the exportable
sector, a 1% increase in productivity at the initial period with p = 0.95 (persistence).
We trace the responses up to 50 periods. The first set of graphs shows the

16 We did several sensitivity analyses. First, we reduce all shock correlations to zero and calculate second
moments. Absolute volatility of variables slightly decreases but main properties of second moments do not change
much. Second, we increase the persistence of shocks (TOT and interest rate shock) to 0.95. Volatility of variables
slightly increases but other properties (persistence and correlation) remain almost unchanged.
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[Figure 1] Impulse Responses to a 1% Increase in Productivity (export sector)
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responses of aggregate variables and price variables: output, consumption,
investment, trade balance, current account, price level, real exchange rate and
interest rate differentials. Aggregate variables are constructed by taking a weighted
average of the sectoral variables. The real exchange rate is represented by the
general price of the economy (p;) because foreign price is the numeraire of the
economy. In this case, an increase in the real exchange rate denotes a real
appreciation of domestic currency.

The model economy responds to a positive productivity shock by increasing
investment, consumption and output. With temporary but persistent productivity
shocks, households, knowing that positive productivity shocks are short-lived,
work and produce more in the present. Although consumption grows, it does not
grow as much as the increase in output and households save the remaining output
by accumulating bonds over time. The net exports (or trade balance) decrease at
impact because the agent borrows from the rest of the world to increase its capital
stock and, in turn, utilizes the increase in productivity. In other words, the pro-
borrowing effect initially dominates the pro-saving effect inducing a fall in the net
exports. As the agent starts accumulating foreign assets, the net exports increase,
but then decrease in the long run. This is because in the new steady state, agents
enjoy interest income from holding foreign bonds and this allows them to have
deficits in trade balance. Since the current account reflects income from asset
holdings, it follows similar steps as the trade balance during the transitional period
but it converges to zero in the long run.

An increase in the production of exportables increases the relative price of
nontradables because of the relative scarcity of nontradables produced. The graph
shows that the increase is around 1.5% during the initial period. An increase in the
price of nontradables also increases the real exchange rate, indicating a real
appreciation in the domestic currency.

The second set of graphs in Figure 1 shows the responses of sectoral output,
investment, consumption and labor input. Since the positive productivity shock is
in the export sector, all four variables in the export sector increase. In particular,
the response of the investment is the largest, showing an initial increase of
approximately 7%. Because of the income effect, there is a complementarity in the
production of exportables and nontraded goods. Therefore, the production and
consumption of nontraded goods increase as well. Note that the impulse responses
can be sensitive to certain parameter values such as the discount rate and shock
persistence, in particular, under the current incomplete financial market structure
(see Kim et al., in press).

Figure 2 shows the impulse responses to a 1% increase in productivity in the
nontraded sector. The graph of aggregate variables shows a similar response to the
case of productivity shock in the exportable sector. The only difference is the
magnitude of change: the size of increase in this case is smaller than in the case of
the exportable sector shock. Since the price of nontradables also decreases with the
impact, the weight of the nontraded good in deriving the aggregate variables
decreases. An important difference is observed in the responses of the price
variables. An improvement in productivity lowers the price of nontradables and
therefore depreciates the domestic currency in real terms. As the nontraded sector



172 |

/2005.

[Figure 2] Impulse Responses to a 1% Increase in Productivity (nontraded sector)
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output increases, its price decreases.

Figures for sectoral variables show that output and consumption in the
nontraded sector increase more than those in the tradable sector, which
observation is explained by the fact that productivity increases in the nontraded
sector. In particular, consumption of nontradables dramatically increases because
of the additional favorable price effects. However, the responses of factor inputs, in
particular labor, reveal that the exportable sector responds more than the
nontraded sector. This is due to the shape of the production function and
parameter values.

2. Terms of trade (TOT) shock

Figure 3 shows the impulse responses to a 1% increase in the terms of trade
(TOT) with p = 0.55 (persistence). This implies an improvement in the terms of
trade meaning that the relative price of exportables increases. The graphs show
that there are favorable effects on aggregate variables. All aggregate variables
positively respond to an improvement in the TOT. Because of the increase in the
price of exportables, agents produce more exportable goods, which generates
similar responses of aggregate variables as in the case of a positive productivity
shock in the exportable sector. It increases the price of nontraded good and the real
exchange rate. The difference is that the trade balance shows an improvement.
Although the amount of exports decreases, the total value of exports increases
because of an increase in the price of exportables. One notable observation is that
consumption of importables sharply increases during the first several periods due
to the decrease in the relative price of importables. As imported capital goods
become cheaper, investment in both sectors increases.

This result is consistent with the proposition called the Harberger-Laursen-
Metzler effect. Introduced in the 1950s, this proposition postulates that real income
and savings fall with TOT deterioration. However, more recent papers based on
the intertemporal approach with forward-looking savings behavior suggest a
different story. By adopting a Uzawa-type utility function, Obstfeld (1982) shows
that the deterioration of the TOT can increase savings. Svensson and Razin (1983)
analyze the effects of the TOT of final and intermediate goods on savings and
investment. A temporary deterioration in the TOT of final goods lowers the
discount factor. The lower discount factor, in turn, increases investment but has
ambiguous effects on consumption. The deterioration in the TOT also reduces the
real value of domestic output in terms of consumption and eventually lowers
consumption. However, the theoretical predictions are inconclusive because the
results depend greatly on the specifications of shocks and the structure of the
model economy.

3. World interest rate shocks

In figure 4, we examine the impulse responses of the model variables to a 0.25%
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[Figure 3] Impulse Responses to a 1% Increase in the Terms of Trade
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increase in the world real interest rate. The persistence is set at 0.7. Since capital
stock is predetermined in the period of impact, labor supply does not respond
immediately, and output remains constant. Changes in investment and
consumption in the first period trigger changes in output, labor input and capital
stock in the following period. The most significant impact is on investment, where
investment decreases approximately 4% with a quarter point increase in the
interest rate. Correspondingly, output decreases by 0.5% and consumption
decreases less than that. Most previous studies including Park (1999) concluded
that the effects of world interest rate shock on domestic economy are quite small.
This is because that assumed that capital goods are domestically produced. In this
paper, we assume that capital goods are imported and therefore the effects of
world interest rate shocks are quite large.

An increase in the interest rate provides an incentive for domestic agents to
accumulate foreign assets. Combined with a decrease in investment demand, asset
accumulation corresponds with an increase in net exports. Since the interest rate
affects both sectors to a similar degree, there is not much change in the relative
price and exchange rate, as can be seen in the figure 4. The sectoral responses
reveal that both sectors respond negatively to an increase in the interest rate. A
decrease in investment is observed equally in both sectors but the amount of
output loss is more severe in the exportable sector.

VII. Conclusion

In this paper, we constructed a multi-sector dynamic stochastic general
equilibrium model that can be readily used to analyze business cycles in a small
open economy. We calibrated the model to match the main characteristics of
business cycles in Korea. Using this model, we examined the dynamic effects of
various shocks on the macroeconomic variables, in particular external shocks such
as the terms of trade and world real interest rate shocks.

Korea’s business cycle statistics match most of the stylized facts: consumption is
less volatile than output and investment and external balances are more volatile
than output. Consumption and investment are procyclical. The statistical analysis
also reveals that the pattern of business cycles in Korea is more similar to the
patterns in the G7 countries than in the Asian countries. We also investigate the fit
of the model by comparing the second moments from the data with those from the
model simulations. In general, this model does a good job of matching the second
moments. However, the results are sensitive to the parameter values and model
specifications.

Impulse response analysis provides several interesting findings. First,
compared to other studies that have analyzed business cycles in a single-good
framework, this model provides important insights regarding the responses of the
economy to productivity shocks. Although the aggregate variables respond in a
similar manner to the productivity shocks in the exportable and nontraded sectors,
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[Figure 4] Impulse Responses to a 0.25% Increase in Interest Rate
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[Figure 5] Impulse Responses to a 1% Increase in Government Spending
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the price variables respond in a totally opposite manner. A positive productivity
shock in the exportable sector increases domestic price and appreciates real
exchange rate. However, when a positive shock occurs in the nontraded sector,
then the domestic price decreases and the real exchange rate depreciates. This
feature cannot be captured in a single-good model. Second, an improvement in the
terms of trade has positive effects on investment, output and consumption. The
current increase in world oil price can be viewed as a negative TOT shock and this
model predicts that one percent decrease in the TOT initially decreases output and
consumption about 1.5% and investment about 0.7%. These negative effects last at
least for one year. Finally, a decrease in the world interest rate has a significant and
positive impact on investment. A quarter percentage point decrease in world
interest rate immediately increases investment about 4%, while output and
consumption increase with some time gap (two-four quarters) by about 0.5% and
0.25%, respectively. The large effects of world interest rate shock are due to the
assumption that capital goods are imported.

These simulation results can provide important policy implications by
providing some quantitative analysis on the responses of the Korean economy to
changes in external economic environments such as changes in world interest rate
and oil price. As Korea is more integrated with world financial markets, changes in
world interest rate would have more significant effects on Korean economy. This
paper uses a model that incorporates integrated financial and goods markets
(domestic residents can trade international bonds and capital goods are imported)
and therefore can provide realistic implications for cyclical effects of external
shocks. Appropriate monetary and fiscal policies can reduce the negative effects
from adverse external shocks, which should be based on the accurate structural
analysis of the Korean economy. This model provides such framework.

For future works, it would be interesting to include more realistic financial
market structure such as trading of domestic and foreign equities as well as debt
securities. Including risk premium in bond pricing can also be a good addition.
Comparison of business cycles and the underlying shocks in pre- and post-crisis
period (1997 currency crisis) would be interesting and can provide important
policy implications in dealing with possible financial crisis. Despite all these
potential additions to the model, the current model still well serves as a basic
framework for analyzing small open economies such as Korea.
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Appendix. Data Sources and Definitions

Most data series are taken from the International Financial Statistics (IFS).
Unless indicated, the data series are from 1960 to 1996.
Output: Output is measured as Gross Domestic Product (GDP) at 1990 prices (line
99b.p or 99b.r). Gross Domestic Product (line 99b) is generally presented in the IFS
as the sum of final expenditure.
GDP Deflator: GDP deflator is the ratio of nominal GDP (line 99b) to real GDP (line
99b.p or 99b.r). All the nominal variables are deflated by the GDP deflator.
Private Consumption: Private consumption series are from the IFS (line 96f).
Investment: Investment is measured as gross fixed capital formation (line 93¢).
Government Consumption: Government consumption series are from the IFS (line
91f).
Exfp))orts: Exports are measured as exports of goods and services of national
accounts (line 90c).
Imports: Imports are measured as imports of goods and services of national
accounts (line 98c).
Money: We use M2 which is is defined as M1 plus quasi-money.
CPI: Consumer Price Index (CPI) series are from the IFS (line 64). The CPI series of
Korea starts from 1963.
Export Price: Index for unit value of exports is Laspeyres with weights derived
from the data for transactions (line 74). The export and import price series of Korea
are from 1963 to 1996.
Import Price: Index for unit value of imports is Laspeyres with weights derived
from the data for transactions (line 75).
Terms of Trade: Terms of trade is defined as export price divided by import price.
Sectoral data for output, consumption, investment, labor, and capital stock are
collected from the annual report on the survey of service industries and to classify
the tradables and nontradables, we utilize the study of Sang-Yirl Nam (2001)?,
which presents tables on the share of total trade in domestic consumption in the
manufacturing sectors. We define tradables as the manufacturing sectors where the
share of total trade in domestic production is greater than 30 percent. Nontradables
are defined as the manufacturing sectors where the share is below 30 percent and
also include the agricultural and service sectors. Importables are defined as the
manufacturing sectors where the share of imports on domestic consumption is
greater than 50 percent. Exportables are defined as the manufacturing sectors
where the share is below 50 percent.

1 Nam’s study (2001) follows the classification of Korea standard Industry Classification (KSIC) where the
Industries are classified as 2 digit, 36 sectors. The manufacturing consist of 23 sectors. Before 1990, manufacturing
industries were classified in 2digit 9 industries. Therefore, we made an appropriate adjustment to match the new
classification system.
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<Table A.1> Sectoral Composition of Industries

Textiles, Except Sewn Wearing Apparel (17), Sewn Wearing Apparel &
Fur Articles (18), Tanning & Pressing of Leather (19), Computers and
Office Machinery (30), Radio, TV and Communication Equipment (32),
Medical, Precision & Optical Investments (33), Manufacture of other
Transport Equipment (35), Furniture; Articles n.e.c (36)

Exportables

®)

Wood Products of Wood & Cork (20), Coke, Refined Petroleum Products
Importables (23), Chemicals and Chemical Products (24), Manufacture of Basic Metals

6) (27), Manufacture of other Machinery (29), Electrical Machinery n.e.c
(31)

Manufacture of Food Products & Beverage (15), Manufacture of Tobacco
Nontraded Products (16), Pulp, Paper & Paper Products (21), Publishing, Printing
goods & Reproduction (22), Rubber and Plastic Products (25), Non-metallic
®) Mineral Products (26), Fabricated Metal Products (28), Motor Vehicles &
Trailers Manufacturing (34), Service, Agriculture, Mining Sectors.

Note: The classification is based on Korea Standard Industry Classification (KSIC) revised in 1991.
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ABSTRACT

This study examines ERPT with asymmetric response and both import and export market shares,
using wool trade data. The study found that, asymmetric response may be as common as symmetric
response. In addition, the responses (both in price and quantity demanded) to the changes in exchange
rate are considerably different across goods, and even for the homogenous goods, across countries. In
case of depreciation, the export price changes more than appreciation case in general, and as a result the
destination price changes less. It is also found that the cases of excessive or perverse pass-through are
found more frequently than reported by previous studies. This finding points out that strategic behavior
of firms or unexpected response to exchange rate fluctuation takes place more frequently than we
commonly expect or take, in particular at disaggregated levels. When the model considers asymmetric
responses of the export price to appreciation and depreciation (of exporter's currency), the estimation
provided that for 39 trade cases out of 83, export price responded to appreciation and depreciation in
different fashions, although the normal response was the dominating phenomenon with 99 cases or
about 60% out of 166 cases. Market shares affected the extent and direction of responses in select cases.
These findings will have important implications for policy makers and traders.
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. Introduction

This study explores topics related to exchange rate pass-through (ERPT). More
specifically, it analyzes the topics being received the widest attention in the
discipline: the relationship between the degree of ERPT and market share when the
asymmetric response of price to exchange rate fluctuation is considered. While the
relationship between ERPT and market shares, or ERPT and asymmetric response
has been explored previously, the analysis of the role of market shares in the
presence of asymmetric response has never been attempted.

The post-Bretton Woods era that allowed the free fluctuation of exchange rates
provided the impetus for research on the effect of exchange rate shocks on
commodity prices. This topic was explored more intensively in the 1980s as
economies experienced an unprecedented fluctuation in real exchange rates
accompanied by the appreciation (until 1985), and then the subsequent depreciation
of the US dollar, the vehicle currency, in the same decade. While the first few years of
the 1990s have been characterized as a period of stability in foreign exchange
markets as Goldberg and Knetter (1997) point out, there were still some notably large
fluctuations in various currency values. In the 1980’s and 1990’s, it was frequently
observed that the price of commodities in an importing country did not fluctuate as
expected or predicted by the traditional models such as the law of one price. In other
words, recent observations on the changes in commodity prices due to those in
exchange rates were not consistent with the idea of the absolute Purchasing Power
Parity (PPP). In addition, they violated the relative PPP as well, showing that the
price gap between exporters and importers is not sustained when exchange rates
fluctuate.

The frequent observation of the incomplete pass-through (when changes in the
exchange rate are not fully transferred to commodity prices), or perverse pass-
through (when changes in the exchange rate influence commodity prices in
unexpected directions), was, in general, attributed by researchers to the
intertemporal profit or market share maximization behaviour of the producers
operating in imperfectly competitive markets. For example, foreign producers may
respond to an appreciation of the Korean won by partially decreasing their prices (in
Korea) and also increasing their profit margins. In this case, the exchange rate pass-
through to the importer’s price is less than one. In other words, when the exchange
rate of the exporter depreciates by 1 percent, its price at destination decreases less
than 1 percent, or the elasticity of the exchange rate pass-through is inelastic. On the
other hand, in periods of depreciation of Korean won, it is frequently observed that
the foreign exporter increases its prices but not in the full extent, by also reducing its
profit margins, in order to keep up sales and defend its market share. Accordingly
the exchange rate pass-through to the importer’s price is again less than 1 (for
example, Gagnon & Knetter, 1995; Krugman, 1987; Tivig, 1996; Varangis and Duncan,
1993).

Tivig’s (1996) research on the perverse pass-through of exchange rates may be the
seminal achievement in exploring the seemingly idiosyncratic phenomena in the
context of dynamic oligopoly competition. He theoretically proves that an exporter
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who aims to maximize its profit over time may change destination prices different
from the normal case when exchange rate changes. For example, while it is expected
that the destination price would increase when the destination’s currency
depreciates, an exporter operating in an imperfect market may strategically decrease
its destination price in the current period. While this strategic behaviour is rigorously
proved by Tivig (1996) and developed further by Gross and Schmitt (2000), this is in
fact an extension of previous studies on incomplete pass-through such as Froot and
Klemperer (1989). That is, the current perverse pass-through is the strategy to take a
large market share, and practise the power in the next period to maximize the
intertemporal profit, at the expense of the first period’s profit loss.

Notwithstanding some unexpected outcomes such as perverse movement or no
pass-through of commodity prices, most studies that utilized disaggregated data
(such as 4-digit country specific industry data) reported the existence of pass-
through. However, the extent of pass-through was partial and differentiated by
periods and market structure, across regions and products (for example, Feenstra,
1989; Feenstra, Gagnon & Knetter, 1996; Gagnon & Knetter, 1995; Knetter, 1989, 1995;
Marston, 1990; Martin & Rodriguez, 2004; Nagataki, 2002).

While intensive research has been carried out to find the existence of incomplete
or perverse pass-through, both theoretically and empirically, on the other hand, the
possibility of the asymmetric response was theoretically dealt with by a few
economists as early as the mid 1980s (for example, Foster & Baldwin, 1986).
Nevertheless, it was not until the late 1990s that the empirical phase on this
asymmetric response of the price to exchange rate fluctuation attracted interest of
researchers. The literature on the asymmetric response of trade prices to exchange
rate changes is still rare. Only a few papers contribute to both the empirical and
theoretical literature in the area. Webber (2000) argues that the theoretical literature
offers three basic explanations for asymmetry: (i) marketing constraints, (ii)
production technology switching, and (iii) market share objectives.

Foster and Baldwin (1986) believe that the asymmetry may come about because
foreign exporters fix the ratio of sales to investment in marketing capacity. When the
importer’s currency depreciates against the exporters, say 1 percent, if there is
insufficient investment in marketing technology, then the exporter will not be able to
attract extra importers to buy the product. In this case, the optimal action for the
exporter may be to increase export price by 1 percent, which leaves the importer’s
price stable. Therefore, the import pass-through is zero. In contrast, if the importer’s
currency appreciates, the increase in import price will lead some importers to leave
the market. This reduction in demand will cause a reduction in the market price,
which will find pass-through of fluctuation of exchange rates to both export and
import price.

The production technology switching is suggested by Ware and Winter (1988).
They assume that there exists a price-taking firm that exports to both a domestic and
an export market. The firm purchases its inputs from overseas or domestically. When
exchange rate changes, the firm can alter from where it gets its inputs and the type of
production technology it uses. When domestic currency depreciates, the exporter
will switch to domestic inputs (as foreign inputs are now more expensive) and
technology. It will increase cost to some degree (as the foreign inputs were cheaper
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before depreciation), and accordingly increase domestic (export) price. If this
increase in exporter’s price is the same ratio as the depreciation of the currency, the
two effects are offset, and the import pass-through will be zero. During the
appreciation phase of domestic currency, the producer will switch to foreign inputs,
which make the cost lower, and consequently makes the domestic price lower. There
is no guarantee that these depreciation effects and appreciation effects are
symmetrical.

The third type of explanation for asymmetry was researched by Klemperer (1989)
and Marston (1990), since Krugman (1987) first time considered “pricing-to-
market”(PTM) behaviour in imperfect markets. In this regard, this argument is in
line with a bunch of research conventionally developed in the field of ERPT. In
imperfect markets, market price is higher than marginal cost, whose degree is called
“mark-up”. This price mark-up plays a role of shock absorber, especially when the
producer’s aim is to capture gains in market share. When the exporter’s currency
appreciates, if the exporter (producer) wants to keep market share, she will reduce
price mark-up (and profit) and try to keep the destination price. In contrast, when
the exporter’s currency depreciates, she can choose optimal degree of pass through
(decreasing the destination price) by absorbing some shock with the mark-up, and
transferring some shock to exporting price.

. Framework and Data

1. Aims and Significance of the Study

The purpose of this paper is to explore how much of the exchange rate shock is
absorbed by exporter and importer’s prices, taking these into account that (i)
response of prices to exchange rate fluctuation may be different in case of
appreciation and depreciation, and (ii) market shares matter.

Previous sections reviewed the recent development in the field of ERPT studies,
and discussed that an asymmetric response of price to exchange rate fluctuation
started to attract interest of researchers. Nevertheless, only a few studies explore this
issue as yet, for example, Coughlin and Polland (2000) and Webber (2000), where
some of them found the existence of different response of the price to appreciation
and depreciation of currencies.

While prior research has investigated the extent to which exporters’” market
power in the world market, no previous study has analyzed the changes in
destination prices within the rigorous PTM (pricing-to-market) framework, which
emphasizes the joint roles of market structure and exchange rates in international
pricing. This research aims to reveal how monopolistic exporters react differently (or
similarly) to fluctuations in exchange rates against each of its major trading partners.
This study also takes into account the impact of the importer’s market power (i.e.,
how large a portion of the exporter’s total exports the importer takes), as well as the
exporter’s market share (i.e., how large a portion of the importer's market the
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exporter takes), as the importer's market power may affect exporters” response to
exchange rate fluctuation.

This study investigates the possibility of asymmetric responses further. In other
words, it will empirically test the existence of the asymmetry for each type of wool
for each trade case, and discuss the implication.

As well as the integration of asymmetry and market shares, another contribution
of this study can be found from the use of highly disaggregated data. Eight-digit
wool data, defined by World Trade Organisation (cf. Harmonized System Numbers),
classify each kind of wool by its stage of processing and quality. For example,
51012120 is scoured wool, degreased shorn but not carbonised, carded or combed,
and its diameter ranges from 20um to 23um. More benefits from using this data are
provided in the following section.

This study also has strong policy implications. First, it is very important to
understand the mechanism of the impact of exchange rate fluctuation to prices,
which is related to various fields of economics such as international trade,
international finance and industrial organization. Second, in a more macroeconomics
aspect, this study is critical in understanding the effect of exchange rate changes on
changes in trade account. While it is commonly believed that depreciation of
currency will improve trade account, this is not always true and depends on
constellation of parameters and variables, such as the changes in prices due to
exchange rate changes and the elasticity of demand. In this regard, it is dangerous to
discuss the impacts of appreciation or depreciation without deep understanding of
ERPT. Third, the analysis will contribute to understanding pricing strategies of the
exporter with limited monopolistic power. Fourth, this study has substantial
importance to the Korean economy. The Korean economy is facing an era of rapid
exchange rate change, and has to deal with impacts expected from this fluctuation.
An analysis of price response to exchange rate fluctuation provides significant
implications for Korea.

2. Data

This study uses Australian wool trade data for empirical analyses. There are at
least four reasons to use the data for this study. First reason is the reliability of data.
The Department of Agriculture, Western Australia (DAWA), collated the relevant
data in a very disaggregated level, classified by the exporting ports and destinations.
Second, once disaggregated to a reasonable level, wool in the same category is
completely homogeneous. There is no more differentiation as can be found in
manufacturing goods, hence, we can minimize the level of noise coming from
differentiation of goods in the same category. Third, wool is raw material and
usually free from trade restriction. While it is controversial how tariffs or non-tariff
barriers affect ERPT, this characteristic of wool can exclude disturbance coming from
trade barriers. Fourth, Australia is a major producer of wool, and its market share
(and importers” share) varies across destinations. This is helpful in investigating the
relationship between ERPT and market shares in particular with homogenous goods.
Furthermore, Australian dollar showed reasonable fluctuation with major currencies
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in the late 1990s and early 2000s, which is useful in analyzing the asymmetric
response to exchange rate fluctuation.

The database “Australia’s Wool Export (AWX)” provided by the DAWA records
a total of 72 observations (monthly data for six financial years from July 1995 to June
2001) for the value and quantity of each type of wool exported and from each state to
each destination. These monthly data were converted into quarterly data due to a
large number of missing values.

The database AWX originally gives two variables for a variety of wool exported
from each state to destinations: The quantity of export and the value of export for
each period. The quantity is given in kilograms while the value is given in current
Australian Dollar(AUD). The price of wool was computed in a straightforward
fashion by dividing the value by the quantity yielding to a new variable
denominated in AUD/kg. According to the data from the DAWA, the three main
ports for wool export are Sydney, Melbourne and Fremantle.

As some variables remained with too many missing values even after converted
into guarterly data, three kinds of Greasy wool and one Scoured wool are selected;
the number of unobserved variables is too large for other kinds of wool. These
Greasy raw wools were labeled as RAW 1, RAW 2 and RAW 3 respectively
throughout the paper. For each quarter a quantity weighted average price was
computed.

The four kinds of wool data have a minimum of 21 observations (i.e. a maximum
of three missing observations) out of 24 quarters, and missing observations were
computed by extrapolation. This extrapolation allowed us to include keeping a wide
range of importing countries, which will increase the quality of the system
estimation.!

The extrapolation was carried out as suggested by Dagenais (1975). He asserts
that missing observations can be extrapolated without hurting the result of the
original estimation by regressing the variable with unobserved values on
independent variables which are not included in the original equation but somehow
related to the variable with missing observation. On a quarterly basis, prices from the
different exporting port are characterised by smoother fluctuations and a strong
positive correlation. Therefore, it is possible to regress a series on another and to use
the estimated relationship between the two series to infer the missing values.
Melbourne has the greatest number of continuous time series (24 observations) and
thus it was used most of the time to conduct the extrapolation for the two other ports.

! Note, that the export of Scoured wool from Sydney to the United Kingdom presents an exception
where a series with less than 21 observations is considered for extrapolation. Since the missing values
for this particular series were disperse enough, it may be possible to make a sensible extrapolation and
again may add some information when estimating the system of equation described later.
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<Table 1> The Types of Wool Used in the Study

Number Name Description

51011110 (RAW 1) Greasy shorn wool (incl. fleece- | Not carded or combed, 19 pm
washed wool) and finer

51011120 (RAW 2) Greasy shorn wool (incl. fleece- | Not carded or combed, 20 pm to
washed wool), 23 pm

51011130 (RAW 3) Greasy shorn wool (incl. fleece- | Not carded or combed, 24 pm to
washed wool), 27 pm

51211130 (Scoured) | Scoured wool (Degreased shorn | Not carbonized, carded or
wool) combed, 20 pm to 23 pm

. Analysis of the Exchange Rate Pass-Through

1. Introduction - The General Concept of Pricing to Market

Most of recent studies on ERPT or PTM have built their models based on Froot
and Klemperer (1989) and Knetter (1986). This PTM model involves a firm, which
produces and sells identical goods in multiple markets. The firm maximizes its
profit by selling in n separate markets at different prices, pi, ..., p». The profit
function of the firm is:

> Pya; (p ) A%
TPy, nPy) =2, ———=C| D a;(py)w |,
j=1 j j=1
where p; is the price in destination j in the destination’s currency; (; is

corresponding quantity demanded, which is a function of the price in the importer’s
currency, p;, with e the exchange rate (the value of export-country’s currency in
terms of the importer’s currency); and C( ¢,w) is the cost function, with g denoting
total sales and w input prices. The first-order conditions result in the well-known
expression for the price in destination j, expressed as a fraction of marginal cost and
the elasticity of demand:

pj:eijCX[éj/(éj_l)]l 1)
where & is the price elasticity of demand in destination j, and [ &, / (& -Dlis
mark-up. This first order condition shows that, in imperfect markets, the pr price of a

homogeneous commodity in each market depends on the market structure as
represented by the value of the elasticity of demand. One of the implementations of
this approach, which has been widely used since its introduction, was conducted by
Knetter (1989), who estimated

logpjt = 6 + A + Pjlogey + &, @)
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where pj; is the price of exports to country j (in terms of the exporter’s currency)
measured at the export port; 6 1is a set of time effects; 4; is a set of destination-
specific effects; £ is the exchange-rate elasticity; ej; is the exchange rate; and &, isa
disturbance. In a perfectly competitive market, prices are equalized across
destinations, so that 4 = f# = 0 for all destinations, and only the time effects will
be nonzero as they measure the common price in each period. However, if the
market is not perfectly competitive, 4; and/or S will not be zero.

While equation (2) shows a general framework to empirically test issues related to
ERPT phenomena, it basically presumes that the extent of ERPT is symmetric to
appreciation and depreciation. However, it was argued by some economists that
there is no guarantee that ERPT is symmetric. The following section discusses how
the model can be developed when the asymmetric response is taken into account.

2. The Model of Asymmetric Response

The current exchange rate ¢; (in logarithmic values) can be decomposed into three
parts as explained in Webber (2000):

ei=e+el+el

where ¢ is the initial value of the logarithm of the exchange rate series,

t

etA EZ/?’T (er _erfl)l ﬂ’r =1 if erzerfl

=1
A.=0if e, <e,,,

t
etD Ezﬂr (er _er—l)' /1‘[* =1 if €, <€
=1
A, =0if e >e, ;.

Therefore, the variable e/ represents the accumulated sum of the appreciation
episodes, and e,° the accumulated sum of the depreciation episodes where e is defined
as the value of importers’ currency in term of exporters’ currency. It is not necessary to
include the depreciation force in the estimation, since an analysis using both e; and e/
will allow us to form conclusions about the influence of depreciation, e.

The four variables are price (P), wage (w), exchange rate and exchange rate in
appreciation episode, as to be discussed soon. Consider the time-series process that
describes each of the variables in the set of four is assumed to be embodied within
the following general structure:

Xkt = Mt + g, and
Mt = ok Mie1 + & &t



194 | / 2005.

for all variable x,, where pe (-1,1), a« ~1ID(0, 642 ), vie ~IID(0, o42), Yk, and ¢ are
non-zero real numbers determining the potential long-run relations between the
variables. Then the variable xx can be expressed as

-1

Xie =Oko + Zpkr‘c"k tor TV @)
=0

where 6, is the initial values of variables. As we have only 24 observations, we do
not pay special attention to the co-integration relationship between the variables.
Nevertheless, if we have a vector of coefficient suchas g =[f£; £, 71 7,] which
satisfies f¢ =0, for ¢ = [@¢ ¢v ¢ ¢al, then, from (3), a (kind of single co-integral)
relationship is given by

ﬂ‘ thﬁ‘ 50+/B‘ V=1, (4)

where 8¢ is a vector of initial conditions and v; is a vector of independent white
noise disturbances.

From equation (4) and variables used in this study, a stochastic form of the export
price vector normalized on export prices can be written in a general equation such as

©)

A 2
Inp, +4, + . Inw, +7,Ine, +7, Ine =u,

where f = - f6o and u; = f'v. Consequently the extent of appreciation export
pass-through is (7: + 172) and the extent of depreciation pass-through is 7; 3. If it is
found that 7, = 0, then the hypothesis of asymmetry is not held, and we have
symmetric ERPT, which is estimated as 7; .#

3. Estimation and Discussion

Before the results are discussed, it will be helpful to investigate the structural
relationship between the magnitude of the elasticity of export ERPT and that of
import ERPT, as many previous research concentrates on import ERPT. In this study,
due to the availability of data, the export price is used. The conversion of export
ERPT to conventional import ERPT is summarized in Table 2.

It was hypothesized in previous models that the ERPT elasticities are a function
of market shares, particularly a quadratic function as suggested by Feenstra, Gagnon
and Knetter (1996). Unfortunately, the small number of observations used in this
study does not allow using market shares directly into the model when asymmetry is

2 This equation is what Webber (2000) used in his empirical study.

3 In other words, (n1 + n2) and n1 are % change in price due to a 1% appreciation and depreciation
of the currency respectively.

¢ While the equation is used to test and find asymmetric pass-through, it can be also used to test for
other issues related to prices in international markets, such as PPP. For more information, see Webber
(2000).
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<Table 2> The Export ERPT Elasticity and Import ERPT Elasticity

Ma]::%;;g}fl %ek;;fti?t};ort Interpretation to Import Pass-Through

Excessive

0<n The import price moves in the expected direction but the
effect is excessive.
Complete

n=0 The import price moves in the expected direction, and all the
exchange rate shock is absorbed by the import price.
Incomplete

-1<n <0 The import price moves in the expected direction, and the

exchange rate shock is shared by the exporter and importer.
No Pass-Through

n=-1 The import price does not change.
Perverse

n<-1 The import price moves in the unexpected direction.

hypothesized. 5

At present it appears to be the only resolution of the problem to estimate the
ERPT elasticity directly from the model without using market shares as regressors.
Then for RAW 3 and Scoured wool, as we have 35 and 36 cases each, the elasticity is
regressed on the exporter’s market share and the importer’s market share. This
method cannot be applied to RAW 1 and RAW 3 as they have nine cases only, from
three ports to their destinations each. The results of estimating equation (5) are
rearranged and summarized in Table 3. All the coefficients (ERPT elasticities)
reported in the table should be interpreted referring Table 2.

It is reported in Table 3 that asymmetry is revealed for 39 cases out of 83 pairs of
[port-destination] for the 4 types of wool, where for 32 cases, depreciation pass-
through is found to be larger than appreciation pass-through.¢ Several studies have
examined the price response of traded goods under appreciations and depreciations,
but the results were mixed and the direction of asymmetry was unclear, as Pollard
and Couglin (2003) concluded. For example, Mann (1986) reports that ERPT into US
was greater when dollar appreciated (or the exporter’s currency depreciated) than
when dollar depreciated (or the exporter’s currency appreciated), which is consistent
with the findings in this study. However, Kadiyali (1997) and Goldberg (1995) point
out that the price of the photographic film and automobile imports in the US was
more affected by depreciation of dollar (or appreciation of the exporter’s currency).
The pattern of the movement of price is also controversial in the field of industrial
organization. For example, while Blinder et al (1998) conclude that there was
essentially no evidence for the common belief that prices adjust more rapidly upward

5 As we have two exchange rate variables (e and e4), by using a quadratic function for the ERPT
elasticity, we have to estimate 12 coefficients, which is a half of the total observation for each trade case.
In addition, it is well accepted in the empirical research of ERPT to estimate the ERPT elasticities
without market shares.

¢ Depreciation pass-through is usually the case that the destination price decreases and
appreciation pass-through the case that the destination price increases.
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<Table 3> ERPT Elasticities for Appreciation and Deprreciation

Exporters Sydney Melbourne Fremantle

Importers App. Dep. App. Dep. App. Dep.

Raw 1 (Greasy 51011110)

China 0.00 0.00 0.00 0.00 0.73 1.44
Italy 0.00 0.00 -0.29 0.98 2.18 2.18
France 0.00 0.00 -1.48 -1.48 0.00 0.00

Raw 2 (Greasy 51011120)

China -1.71 0.00 0.00 0.00 -0.85 0.00

Czech 0.00 0.00 0.00 0.00 0.00 0.00
France -0.69 0.00 -0.71 0.00 0.00 0.00

Germany -047 0.53 -0.36 0.30 0.00 0.00
India -2.41 -2.41 0.00 0.00 0.00 0.00
Italy 0.00 0.00 -0.65 0.00 0.00 0.00

Japan 4.86 2.03 0.00 0.00 - -

Spain 0.00 0.00 -0.99 -0.99 -2.19 0.09

Turkey -0.10 -0.10 7.25 0.00 547 0.00

Taiwan -0.83 -0.83 -1.09 -1.09 0.00 0.00
United Kingdom -0.55 -0.55 -048 0.00 0.00 0.00

United States -1.80 -1.80 0.55 -1.22 -0.96 -0.96

Raw 3 (Greasy 51011130)

China -2.39 0.00 0.00 0.00 -3.40 0.00
India -3.31 -3.31 -3.43 -1.72 -2.01 -2.01
Spain 0.00 0.00 -1.04 0.93 -0.96 0.00

Scoured (51012120)

China -1.46 -1.46 - - - -

Germany - - -1.53 0.83 -0.95 0.00
India -1.92 -1.92 -291 -1.94 0.00 0.00
Italy 0.00 0.00 -1.93 0.54 0.00 -0.80

Japan 0.00 0.00 -0.68 0.49 1.13 1.13
Korea 0.00 0.00 -0.01 0.53 1.22 1.22
Malaysia 0.11 -1.84 0.00 0.00 - -

Spain - - -0.81 -0.81 -0.75 1.03

Thailand 0.18 0.94 0.01 0.78 0.11 1.44

Taiwan 0.00 0.00 -4.03 -5.39 - -

Turkey - - -0.25 -5.39 - -

United Kingdom -3.35 0.00 -1.81 1.08 -3.18 0.00

United States - - -4.84 0.00 -4.73 0.00
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than downward, Peltzman (2000) still argues that prices tend to rise faster than they
fall. The case of wool exports used in this study reports that in general downward
adjustment of price in destination is more widely observed.

In this study, while ERPT for appreciation is larger than ERPT for depreciation
for seven cases only, for all of these seven cases, the elasticities are extremely
irregular. Figure 1 illustrates the relationship between the two types of ERPT
elasticity (for appreciation and depreciation) for each trade cases with symmetric
responses are on the 45 degree line. It is noteworthy that three exceptional cases are
Australia’s exports to Turkey, which might indicate the intrinsic data problem for
Turkey. These three cases are in the extreme southeast area of the scatter diagram.
While it is not clear why Australia’s ERPT to Turkey shows such an irregularity, it
should be reminded that Turkey has experienced extremely insecure monetary
system and exchange rate markets during the period investigated in this study. It is
frequently observed that ERPT is irregular when exchange rate changes too
dramatically in a short period.

The second interesting finding is that, among these eight exceptions, four cases
are for RAW 2 and the other four are for Scoured wool, where the four trade cases

[Figure 1] Scatter Diagram of ERPTs — for All Wools

App. 6 5 -4 -3 2 -1 0 1 2 4 5 6 7 8App.

Dep. 3

Dep. -6

Note: Small triangles are the elasticities for Turkey.
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for RAW 2’s lie in general in the north-east of those of Scoured wools. In other words,
exports of RAW2 have relatively large appreciation and depreciation ERPT,
implying that the response of export price of RAW 2 is relatively more excessive
when the exchange rate changes. While it is expected that there are some relations
between this irregularity of ERPT and exports of certain kinds of wool, this is beyond
the scope of this study. Third, for most of these eight cases, the import market shares
are very low. In contrast, exporter’s market shares are either medium or large. This
will be investigated in detail in the following section.

In case of appreciation, positive ERPT is discovered for 8 cases altogether, where
5 of them are from these eight exceptions and 3 cases are from 32 “expected” cases.
As discussed, a positive appreciation ERPT implies that market response is excessive.
The exchange rate shock is magnified and transferred to the importer. It would not
be coincident that all the five cases from eight exceptional trade cases have very low
import market shares, as the low level of market share would imply a very low level
of negotiation power.

Figure 2 rearranges the scatter diagram of the elasticities for the entire sample as
shown in Figure 1, to illustrate each trade case’s distribution of the ERPT. For each
ERPT, ERPT elasticities can be categorized into three groups; Excessive ERPT (0 <)),
normal ERPT (-1 < 1 < 0) and perverse ERPT (] < -1). Therefore, the combination of
appreciation and depreciation ERPT produces nine groups of responses. For
example, Area I in Figure 2 is the case where export price shows excessive response
to the fluctuation of the exchange rate, and results in magnified price changes at
destination’. Seven trade cases out of 83 are included in this area. Area II is where
appreciation ERPT is excessive but depreciation ERPT is normal. Only two cases are
in this area, where both of them are exports to Turkey. Appreciation ERPT is
unreasonably huge, and depreciation ERPT is zero. Area III is for excessive
appreciation ERPT and perverse depreciation ERPT. Therefore, this case means that
regardless of the direction of the exchange rate fluctuation, the wool price at
destination always increases.

Area IV contains one trade case only, exports of Scoured wool from Melbourne to
Turkey. Appreciation ERPT is normal, however, depreciation ERPT is perverse to a
large extent, implying that in case of depreciation of Australian dollar against
Turkey’s currency, Australia’s export price of Scoured wool to Turkey increases in
large proportion. Area V includes trade cases of perverse responses for both
appreciation and depreciation. 11 cases lie in this area, meaning that the destination
price increases when the exporter’s currency depreciates and decreases when it
appreciates. For ten cases, depreciation pass-through is larger than appreciation
pass-through. The only exception is scoured wool exports from Melbourne to
Taiwan, which shows a large size of the two ERPT. Area VI is the group where
appreciation ERPT is perverse and depreciation ERPT is normal. Therefore, the
destination price decreases whenever the exchange rate fluctuates, regardless of
whether it is appreciated or depreciated. Seven trade cases are in this area, and for all
of them, depreciation pass-through is zero, meaning that depreciation of Australian
dollar does not affect Australia’s export price. In contrast, appreciation pass-through

7 As one may see, area I is where na> 0 and np < 0, which is exactly the same as the North-East area
in Figure 5.1. Area Il is where na> 0 and -1<np< 0, which is the middle-East area in Figure 1, and so on.
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[Figure 2] Distributions of ERPTs

VII: na<-1 (Perverse) VII:-1< na< 0(Normal) I: 0<na (Excessive) Total Cases
0<np (Excessive) 0<np (Excessive) 0<np (Excessive)
Cases: 5 Cases: 7 Cases: 7 19
VIina<-1 (Perverse) IX:-1< na < 0 (Normal) Il: 0<na (Excessive)
-1< np< 0 (Normal) -1< np £ 0 (Normal) -1< np < 0 (Normal)
Cases: 7 Cases: 41 Cases: 2 50
V: na<-1 (Perverse) IV:-1< na £ 0 (Normal) I11: 0<na (Excessive)
np<-1 (Perverse) np<-1  (Perverse) no<-1 (Perverse)
Cases: 11 Case: 1 Cases: 2 14
Total Cases 23 49 1 83

ranges widely, from -1 to -5. Trade cases included in Area VII show perverse
response to appreciation and excessive response to depreciation. When Australian
dollar appreciates, its export price decreases more than proportion that leads to a
decrease in the destination price. Depreciation of Australian dollar results in
excessive response of the destination price. This area has 5 trade cases. Area VIII
collects seven trade cases, for which appreciation ERPT is normal, but depreciation
ERPT is excessive. For two of them, appreciation ERPT is zero, meaning that
Australian exporters absorb all exchange rate shocks. All the depreciation ERPT's lie
in between zero and one, or very close to one. Area IX has the group of trade cases
where the two ERPT’s range between -1 and 0. For both appreciation and
depreciation cases, the exporter and the importer absorb parts of the exchange rate
shock. This is what the ERPT is conventionally believed to be. This area pertains 41
trade cases, which is about a half of the total trade cases examined in this study.?

8 The degree of ERPT by ports are also categorized but not listed in this paper as it is not the major
concern of this study.
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[Figure 3] Summary of the Frequency of ERPT
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Note: P, N and E stand for Perverse, Normal and Excessive respectively.
A and D in brackets represent appreciation and depreciation.

Frequency of the three possible ERPT is summarized in Figure 3. It is clear that
while most export prices show normal ERPT, [Excessive- Excessive] and [Perverse-
Perverse] combinations show generally higher frequencies than mixed combinations.
When the depreciation ERPT is perverse to a destination, it is highly likely that the
appreciation ERPT is also perverse.

4. Asymmetry and Market Powers Revisited

Most studies focusing on impact of market shares to the ERPT are about the
influence of the monopolistic market power on pricing. While this study pursues the
effect of market shares or power on ERPT, it has at least two distinctively different
characteristics from previous studies. First, this study investigates the impact of the
importer’s power, as well as the exporter’s power to the ERPT. It is expected that the
buyer with a larger market share may practise its power in negotiating prices, as
witnessed by the case of monopsony, which is an extreme case of concentration of
purchasing power. Second, the importance of market share has never been explored
in conjunction with asymmetric responses to exchange rates. All the studies that
consider market shares are based on and built on the assumption of symmetric
responses to appreciation and depreciation. Recent studies, including this study,
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revealed that asymmetric responses are observed very frequently, which implies that
the use of the results based on the assumption of symmetric responses may provide
incorrect information. This study examines this important but under-researched
issue, by integrating the significance of market power into an asymmetry model.

The most ideal method to explore the effects of market shares in an asymmetry
model would be to include in the model the coefficient of (log) exchange rate as a
function of the exporter’s and importer’s market share’s. It is conventional in the
study in this field that this ERPT function is expanded to the quadratic function as
suggested by Feenstra, Gagnon and Knetter (1996). However, as we have only 24
observations, this method is at the risk of losing too large a portion of available
observations. This is especially so as two more terms - linear and quadratic - with
regard to the importer’s market share should be included. In consequence, the
appreciation and depreciation elasticities are first computed as shown in the
previous section, and then these elasticities are regressed on the two kinds of market
shares. As RAW 1 and RAW 3 have nine cases of wool exports only, the regression of
the ERPT elasticity on the market shares are carried out for two kinds of wool only,
RAW 2 and Scoured wool.

If the import share is larger, the importer is expected to practise its market power,
as a monopsonist does. Suppose that the prevailing price is what the importer with a
certain degree of market power accepts as an optimal price, given the exchange rate.
When exporter’s currency appreciates, an importing country, say F, experiences an
increase in the price in its currency unless the ERPT is perverse or nil. Therefore, if
the importing country F has a market power, it will try to stabilize the price it pays in
its currency. If the importer’'s market power is successfully practised, and it can
maintain the price of wool unchanged in its own currency, then export ERPT must
be -1, and no import ERPT will be observed. In other words, the export price
decreases (or increases) to the degree to completely offset the effect of appreciation
(or depreciation) of the importer’s currency, and the (import) price in F remains the
same. If the importer’s power exists but not sufficiently large to fully offset the effect
of appreciation of the importer’s currency (or depreciation of the exporter’s currency),
then incomplete pass-through ( -1< n < 0) will be observed. Or, if the importer’s
market power is far stronger, it may be the case that the importing country enforces
exporters to further decrease the export price so that the import price is even lower
in F's currency. This is the case of perverse pass-through, with 1 <-1.

In contrast, when exporter’s currency depreciates, Country F with a large import
market share will attempt to exploit all the benefit from depreciation of exporter’s
currency, by paying as low as possible in its currency. In an extreme case, export
price is unchanged and F’s importing price in its currency decreases proportionally
as much as the depreciation of exporter’s currency. Therefore, complete pass-
through will be observed. If F's market share is negligible, the exporter will increase
its export price while leaving F’s importing price unchanged in F’s currency, and
maximize its profit in terms of exporter’s currency. Therefore, no ERPT at destination
will be observed.

Tables 4 and 5 summarize the results of regressing ERPT elsticities for
appreciation and depreciation on different functional forms of market shares, as
labelled as columns (1) to (7). While no estimation is found to be meaningful for
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<Table 4> ERPT and Market Share with Asymmetric Responses - RAW 2

Appreciation

1) @3] ®) 4) (%) (6) ()
C 430 376 130% 0.53 035 116 423
(1.45) (1.28) (0.77) (0.61) (0.41) (0.92) (1.38)
S 2723 1870% 419 - - 470 2409+
(9.20) (7.24) 2.33) (2.84) (8.50)
- 2926 -19.50% - - - 25,84
11.22)  (8.90) (10.47)
IS -19.15% - - -8.24 -3.69 470% 631
(8.48) (9.00) (2.55) 2.23) 2.71)
I1S2 37.55* - - 13.64 - - -
(19.79) (21.92)
R? 0.23 0.12 0.07 0.03 0.03 0.12 0.20
R2-bar 013 0.07 0.05 0.00 0.00 0.06 0.12
LogLike. 6798 7035 7129  -72.02 7211 7041 -68.77

Depreciation

C -2.04* -2.05* 051 039%  -030% -0.55 2.04*
1.12) (1.07) (0.49) (0.19) (0.14) (0.47) (1.10)
S 1020 10.36* 0.90 - - 0.80 10.20*
(.61) (5.28) (1.48) (1.43) (5.53)
s 1253 12.71% - - - - 12,53+
(6.10) (5.75) (6.02)
IS 0.20 - - 344 1.13* 0.96* 0.18
2.73) (3.18) (0.59) (0.55) (0.61)
IS2 -0.05 - - 6.92 - - -
(6.85) (8.15)
R2 0.17 0.17 0.02 0.03 0.02 0.04 017
R2-bar 0.06 0.12 0.00 0.00 0.00 -0.02 0.10
LogLike. 3442  -3443 3735 3727 3744 3710 -3442

Least Squares with Newey-West HAC Standard Errors & Covariance
Sample: 35 Observations
Standard error given below the coefficients

ek w%, % Significant at 1%, 5%, 10% level of significance respectively
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<Table 5> ERPT and Market Share with Asymmetric Responses — Scoured

Appreciation

1) ) @) (4) ©) (6) @)
C 131 151 0.16 099% 138 0,09 -1.59
(2.15) (1.87) (0.96) (0.47) (0.48) (1.09) (1.91)
S 8.96 8.46 324 - - 312 8.18
(11.93)  (11.10) (2.23) (2.25) (11.41)
s -16.69 1623 - - - - 1575
(1566)  (14.85) (15.37)
IS 923 - - 642 331 232 1.16
(6.93) (7.29) (2.68) (2.33) (2.52)
IS2 41.92 - - 39.41 - - -
(31.32) (27.34)
R? 0.20 0.18 0.11 0.04 0.02 0.12 0.18
R2-bar 0.08 0.12 0.08 0.00 0.00 0.05 0.09
Log Like.  -53.37 53.78 5510 56.26 5653 54.96 -53.74

Depreciation

C 0.33 0.44 0.52 -0.51 -0.31 0.61 0.50
(1.04) (0.97) (0.65) (0.99) (0.72) (0.77) (1.06)
S -1.85 -1.61 -2.19 - - -2.23 -1.37
(7.10) (6.96) (1.86) (1.83) (7.11)
S2 -0.62 -0.81 - - - -1.20
(11.29) (11.08) (11.27)
IS 5.35 - - 497 -0.14 -0.85 -0.94
(12.03) (12.31) 4.53) (3.97) (4.01)
1S2 -25.40 - - -20.71 - -
(34.63) (34.70)
R2 0.06 0.05 0.05 0.00 0.00 0.05 0.05
R2-bar 0.00 0.00 0.01 0.00 0.00 0.00 -0.06
Log Like. -56.31 -56.44 -56.45 -57.11 -57.18 -56.43 -56.42
Least Squares with Newey-West HAC Standard Errors &
Covariance

Sample: 30 Observations
Standard error given below the coefficients

wak w% % Significant at 1%, 5%, 10% level of significance respectively
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Scoured wool (which could be predicted from the frequent irregularities of the
results shown in the previous section), some interesting findings are revealed from
the estimation for RAW2. For both appreciation and depreciation, as shown in
columns (1), (2) and (7), the ERPT is significantly explained by quadratic and linear
terms of exporter’s market share, where the sign of the quadratic term is negative.
These results are very robust to the inclusion of importers’ market share, and the
maximum is reached when the market share is about 0.46 to 0.48. While this result is
different from previous studies, for example, by Feenstra, Gagnon and Knetter (1996),
where a positive quadratic relationship is found, a close look at the data used in this
study reveals that this result is not inconsistent with them®. It is very rare that a
port’s market share is larger than 50% for any kind of wool.10 In other words,
although the fitting using a quadratic function turns out to be significant, virtually
the relevant market share ranges from 0% to about 50% in the most cases, and for
this range of market share the elasticity of ERPT increases as market share increases.
Fitting using a linear function shows a positive relationship between market share
and ERPT elasticity, supporting this argument (as shown in column (3)), although its
significance is slightly out of 10% in case of depreciation.

In contrast, the quadratic term of importer’'s market share has a positive
coefficient, which has its minimum value at about 0.25. When a linear function is
fitted together with a port's market share the importer's market share has a
significant and negative coefficient (as shown in columns (6) and (7)). As the
importer’s market share rarely exceeds 25%, the results of the fitting of the importer’s
market share using a quadratic function are not inconsistent. The results reported in
Tables 4 and 5 can be summarized in two parts.

6)) When the exporter’s market share is larger, the larger the appreciation
ERPT tends to be.

This result implies that, when the exporter’s currency appreciates, it
decreases its export price less to the market where it has a larger market
share. More burden of the exchange rate shock is transferred to the
importer, paying higher price in the importer’s currency, compared to
the importer with a large import market share. However, this result is
applied to RAW 3 only and not found for Scoured wool.

(ii) When the importer’s market share for exports is larger, the smaller the
appreciation ERPT tends to be.

This result implies that, when the buyer takes a large share of the
exporter’s exports, exporters decreases their export price to that
importer more when the exporter’s currency appreciates. Therefore, the

9 Nevertheless, it is still to be resolved that while the ERPT increases from the beginning in this
study, Feenstra, Gagnon and Knetter (1996) find that the ERPT starts to increase after the market share
is sufficiently large, such as at least 0.3.

10 There are some exceptions like Fremantle’s exports of scoured wool to Germany. Nevertheless,
these represent only a small portion of the set of observations.
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price the importer pays in its currency is not affected substantially, in
spite of appreciation compared to the importers with smaller market
shares, and exporters should bear the decrease in price in the exporter’s
currency.

For depreciation, only the quadratic term for the exporter’s share turns out to be
significant at the 5% level of significance while that for importer’s share does not.
The maximum ERPT is achieved when the market share is about 41%, which is
surprisingly consistent with the appreciation case. The buyer’s market share turns
out to be significant for column (5) and (6), however, the fitness of the model is lower
than (1) and (7).

For (1) and (7), it is found that the buyer’s market share is not significant in case
of depreciation, while the exporter's market share is important. When exporter’s
currency depreciates, exporters can increase its export price without hurting
(increasing) the destination price. The findings from (1) and (7), combined with the
market share range of Australian ports, explain that, the exporters can increase its
export price by larger extent, when their market share is larger. Therefore, the buyers
cannot fully enjoy the decrease in price due to the depreciation of Australian dollar .

5. Does Lagged Exchange Rate Matter?

While some studies consider current exchange rates only (e.g., Aw, 1993; Gagnon
and Knetter, 1995; Salvador, 2003), lagged effects of exchange rate shocks on the
price of a commodity have been in the centre of interest in the field of international
economics, as this issue is in particular related to the exploration of the distinction
between dynamic adjustment to temporary and permanent exchange rate changes.

Tcha and Sjaastad (1998) investigate the lagged effects of different exchange rates
on the steel price in the US using a model developed from theoretical pursuit,
nevertheless, most general approach is to use co-integration and vector auto
regression (VAR), and analyze the dynamics, such as Gross and Schmitt (2000),
Hung, Kim and Ohno (1993), Tcha and Kim (2002) and Varangis and Duncan (1993)
among many. Froot and Klemperer (1989) find that the fall in the dollar price (in the
US) of imports after a temporary appreciation is less than after a permanent
appreciation. They also argue that purely temporary exchange rate changes lead to
an unusually high degree of pricing-to-market.

Although the analysis of the dynamic effects of exchange rates change is useful,
the data used in this study have only 24 observations, which are far too few to be
used to draw out any useful and reliable results. As it is found from previous studies
using impulse response that, when quarterly data is used, the exchange rate shock
does not last longer than three to four quarters, this study attempts to find the lagged
effects using a simple regression method where the equation to be estimated
included exchange rate up to two lags. Unfortunately, the results did not present any
interesting or meaningful findings, and consequently are not reported in this paper.
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. Summary and Implications

This study examines ERPT with asymmetric response and both import and
export market shares, using wool trade data. Altogether, 83 trade relationships are
investigated using 24 quarterly observations that cover the period of 1995 to 2001.
The major contributions of this study include the analysis of ERPT considering both
symmetry and asymmetry response cases, comparison of ERPT across different
major destinations, and investigation of the effect of importer's and exporter’s
market shares. Major implications from this study can be briefly summarized in
what follows.

First, it should be taken into account that the responses (both in price and
quantity demanded) to the changes in exchange rate are considerably different
across goods, and even for the homogenous good, across countries. For instance,
symmetric responses are found from 44 cases and asymmetric cases are found from
39 cases, out of 83 total cases. Among the 44 cases with symmetric responses, 27
cases are found to be the case of complete pass-through and 17 cases for incomplete.
For 39 asymmetric cases, it is found that ERPT for depreciation is greater than that
for appreciation for 32 cases. These results indicate that, asymmetric response may
be as common as symmetric response, where in the real world both cases exist
together.

In addition, in case of depreciation, export price changes more than appreciation
case in general, and as a result the destination price changes less. In Korea, the
impacts of exchange rate fluctuation are one of the most important concerns of the
economy these days. However, regarding the impacts, irresponsible and inaccurate
scenarios and forecasts are prevailing. This study shows that more microeconomic
foundation is needed to discuss the impact of exchange rate fluctuation to changes in
price, quantity exported, and current account.

Second, the policy makers have to enhance their understanding of pricing
strategies of firms, and domestic firms have to improve their understanding of
pricing strategies of foreign competitors. For example, in this study, the cases of
excessive or perverse pass-through are found more frequently than reported by
previous studies. Out of 166 cases (appreciation and depreciation cases for 83 trade
relationships), perverse cases are reported for 37 cases and excessive cases are
reported 30 times. This finding points out that strategic behavior of firms or
unexpected response to exchange rate fluctuation takes place more frequently than
we commonly expect or take, in particular at disaggregated levels.

Third, when the model considers asymmetric responses of the export price to
appreciation and depreciation (of exporter’s currency), the estimation provided
somewhat different results. For 39 trade cases out of 83, it was found that export
price responded to appreciation and depreciation in different fashions, although the
normal response was the dominating phenomenon with 99 cases or about 60% out of
166 cases. Therefore, appreciation or depreciation of Korean currency will give
different impacts to each commodity Korea exports and imports, and consequently,
the argument based on symmetric response should not be applied.
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Fourth, asymmetry approach with market shares shows that while the exporter’s
market share affects the export ERPT for RAW 2 when exporter’s currency
appreciates and depreciates, the importer’s market share affects the export ERPT for
RAW 2 only when the dollar appreciates. Their influences were not found significant
for Scoured wool. Therefore, regardless whether the Australian wool exporters
implicitly or explicitly collude a cartel or behave independently, it was statistically
suggested that they practise market power in adjusting their export price of RAW 2
responding to exchange rates change. For Scoured wool, however, this practice was
not confirmed. More specifically, the export ERPT is likely to increase as the larger
the exporter’s market share is, and the smaller the importer’s market share is (for
RAW 2). In other words, exporters decrease their prices less responding to
appreciation of their currency, or increase their prices more responding to
depreciation of their currency, when they trade with countries where they take large
market shares.

In comparison, especially for RAW 2 when exporter’s currency appreciates, the
big buyers of the commodity practise their power to keep the export price, and
maintain the import price in their currency stable. This finding provides a strong
implication for discussion in progress in Korea regarding the profitability of firms
depending on exchange rate. When the profitability of the domestic firms facing a
rapid appreciation of the Korean currency is concerned, it should be considered how
the prices of imported goods are affected by appreciation, which are used as inputs
for exporting goods. Market shares will play an important role in determining the
final incidence of exchange rate fluctuation to market price: the price of imported
input changes, which will change the cost in Korean won, and in turn changes the
price of the exporting good.

Fifth, when exchange rate fluctuates dramatically, it is found that ERPT elasticity
is unreliable, as can be observed from the Turkey case. Korea experienced a dramatic
changes in exchange rate in 1997 and 1998, which indicates that the study including
that period may end up with idiosyncratic results from the conventional view. It also
implies that, the recent appreciation of Korean currency, which is about 10% of
appreciation in few weeks, may produce different outcomes depending on goods
and export destinations, where some of them would be unpredictably excessive or
perverse.

While the data used in this study is in very high quality, it is still possible that
some observations are not accurate owing to aforementioned reasons. The lack of
precision seems to be a function of volatile quantity data. This needs further
investigation.
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ABSTRACT

Korea is far behind other OECD countries in economy-wise productivity: Korea's labor
productivity in terms of GDP per hour worked is the lowest among OECD countries. Against the
existing productivity gap, there is a worrying sign in Korea's investment trend — rapid fall in
machinery and equipment investment with slow increase in R&D investment. The challenge facing
Korea is how to transform her economy from catching-up model to a knowledge-based one. The
paper shows that, in tandem with the structural changes that today's Korean industries are
experiencing, industry's innovation system is also changing. Innovation networks are emerging as
the result of economy-wise restructuring since the financial crisis of 1997 and, though still not a
dominant force, the newly emerging innovation networks will be the main threads of industry's
innovation activities in the future. The changes in industrial innovation system would positively
contribute in raising the productivity of the Korean economy. The paper contains a case study on
Korea's automobile industry in order to highlight some of main characteristics of the structural
changes, in addition to a chapter that gives an overview of the evolutionary paths of the Korea's
industrial innovation. The paper assesses that changes can be considered as a positive sign of future
growth perspective; but there are further challenges to make the Korea's industrial innovation
system effective. The list of such challenges includes strengthening upstream sectors of currently
leading industries, expanding the innovation base to SME and promoting technological
co-operation between domestic firms and foreign firms.
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l. Introduction

The production systems in the East Asia that have prevailed over the past years
are dissolving rapidly, and the world economic environment is also changing
rapidly. The rapid advances of information technology (IT) are enabling to
overcome the limitations of physical distances and thereby to organize the
production activities more effectively through the global supply chains. In line
with the forces of globalization and IT revolution, the integration of low-cost
economies to the world economy raises new challenges to national economies, in
particular to Korea, forcing them to move towards knowledge-based economies. It
is not sure how long Korea can maintain international competitiveness in her
flagship exporting products such as textile, automobile and IT products. We have
found that the basis of international competitiveness of the Korean exporting
products is not so strong and Korea needs to find out new engines of growth. (KDI,
2003) The challenges faced by today’s Korean economy would be termed as, in
need of better words, the transition from the catch-up model to an innovation-
driven economy. What are the requirements for a successful transition?

As the productivity increase is regarded as crucial factor for long-term
economic growth, the process of innovation, a broad concept of productivity
increase, not only attracts the attention of academic research but also it becomes
recognized as an important policy issue. For instance, comparing the economic
performances between Europe and US from a long time-horizon, Gordon (2004)
concludes that whether the process of input accumulation comes up with the
sustained growth critically depends on the pace of innovation. Productivity
increases seem to be closely related to the increases in capital-labor ratio, but
capital accumulation without innovation does not end up with economy-wise
increases in productivity. More comprehensive research of OECD (2001 and 2003a)
on the sources of economic growth also concludes that, in addition to the
accumulation of production inputs, differences of economic growth are critically
depends upon some institutional and system factors that governs the pace of
technological advances. The list of those factors includes not only the quality of
production inputs, it also broadly includes such institutional factors as the
education system that produces better qualified human resources and the research
and development (R&D) system that promotes industrial innovation and diffusion
of new technologies.

In terms of economy-wise productivity, Korea is far behind other OECD
countries. According to OECD (2003b), controlling the effect of labor utilization,
Korea’s labor productivity in terms of GDP per hour worked is the lowest among
OECD countries. Against the existing productivity gap, we have seen a worrying
sign in Korea’s investment trend. It is worth reminding that Korea has shown very
high machinery and equipment (M&E) investment ratio in the past years, but the
trend is reversing recent years. Compared two period between 1993-1997 and 1998-
2002, OECD economies on the average has increased M&E investment from 9.4%
to 10.8%, in terms of percentage average as of GDP. In contrast, Korea has shown
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decreases from 13.8% to 11.2%. Concerning business R&D investment, most of
OECD countries have shown an increasing trend and Korea as well but not enough
to compensate the decreases in M&E investment.!

Does the changes in investment structure outlined above imply only the fact
that the Korean economy is being matured? Is there any sign that hints more
fundamental changes in industry?

This paper will show that, in tandem with the structural changes that today’s
Korean industries are experiencing, industry’s innovation system is also changing.
Innovation networks are emerging as the result of economy-wise restructuring
since the financial crisis of 1997 and, though still not a dominant force, the newly
emerging innovation networks will be the main threads of industry’s innovation
activities in the future. The changes in industrial innovation system would
positively contribute in raising the productivity of the Korean economy. The paper
is organized as follows. Section 2 will summarizes the main features of structural
changes in Korean industries as a background for the later sections. This section
includes the case of automobile industry in order to highlight some of main
characteristics of the structural changes. Section 3 will give an overview of the
evolutionary paths of the Korea’s industrial innovation. This section would help
understand the implications of the newly emerging industrial innovation system,
which are documented in section 4. Section 4 focuses on the changes in industrial
innovation system with special attention on SMEs and the innovation networks
among firms. The section also includes case study on SMEs in automobile industry.
The changes can be considered a positive sign of future growth perspective but
there are further challenges to make the Korea’s industrial innovation system
effective. Section 5 concludes the paper by discussing the implications of changes
in industrial innovation system.

I1. Structural Changes in Korean Industry?

The Korean economy has experienced gradual changes in its industrial
structure since the 1980s, where, as the industrialization process matured, the share
of manufacturing became saturated while service sectors as a whole tended to take
more portion in gross economic activities. The manufacturing sector has started to
account for smaller shares in the late 1980s. However, its shares have recovered to
the previous level after starting to increase in the second half of the 1990s: the
manufacturing sector has shown the high growth rate since the mid-1990s. And
productivity in the manufacturing sector has been greatly improved; particularly,
high productivity increase is found in manufacturing firms that survived the
financial crisis with successful restructuring.

1 The data in the text are based on two sources: www.sourceoecd.org and OECD Main Science and Technology
Indicators.

2 This section reports the findings of KDI project on Korea’s industrial competitiveness. For more details, see
KDI (2003).
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Over the long-term period, the manufacturing sector maintained a stable level,
whereas the service sector has been stagnant. Above all, productivity in the service
industry is lower than that of manufacturing. In this regard, even though the
service industry takes a larger share in terms of employment, its share is constant
in terms of added value. This fact implies that enhancing productivity in the
service sector is the crux of raising the overall economic growth rate.

Within the manufacturing industry, intervals of business scales widen both in
inter- and intra-sectors. Its expanding gaps in inter-sectors are the most evident in
inter-sectoral differences in terms of growth rate and total factor productivity (TFP)
growth. The electronics and automobile sectors lead a large part of the growth rate
of the manufacturing industry and TFP growth. Especially, these growth rates are
ascribable to the rapid productivity increase mainly by large conglomerates since
the 1990s. Furthermore, according to findings of productivity analysis of
manufacturing by sub-sectors and by five groups of firm-scale, the higher growth
rates are found in electronics and automobiles, with the larger share led by
conglomerates. And these conglomerate firms make a higher contribution to the
growth rate of productivity and increasing productivity. These analysis results
show that large conglomerates are expected to maintain the leading role in the
growth of the manufacturing industry for the time being. In contrast, except for the
smallest firm-cohort with less than 10 employees, smaller firms show poor records
in productivity growth. The productivity improvement of smaller firms is an
important task for sustainable growth and improvement of the competitiveness in
manufacturing in general.

The phenomenon of widening gaps among inter-sectors and inter-firms which
we call bifurcation or polarization is also identified in the analysis of financial
structure. According to the results analyzing financial stability and profitability
from 1990 to 2002, while both total assets and tangible asset investments have been
on a downwards trend since the financial crisis, the gaps widen between large
conglomerates and SMEs. In addition to this deepening polarization, signs of a
decrease in increasing rate of tangible assets give rise to apprehension in light of an
expansion of growth potential. However, as KDI study noted in the chapter
reviewing R&D activities of firms, we have found a positive sign of the possibility
that the Korean economy is in the process of transforming into an innovation-
driven economy as the number of technology-intensive SMEs dramatically
increases after the financial crisis.

1. Widening Productivity Gaps

We used the plant-level manufacturing survey data for 1984-2001 compiled by
the National Statistical Office. The data were re-compiled according to the 29-
sector classification system of the KDI Multi-Sector Model, and, for five major
industries, the data were rearranged into sub-industries according to the supply
chain in each industry. The plants were classified into five categories according to
the number of workers, and the analysis was performed for three sub-periods;
1985-89, 1989-97 and 1998-2001. We estimated both single-factor productivity, such
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as labor productivity and capital productivity, and total factor productivity (TFP),
which was estimated by both the growth accounting method and multi-lateral
method.

(1) Labor Productivity: Huge gaps of labor productivity were observed among
industries and among size groups. The basic metals and electronics industries
showed high labor productivity while textiles and garments, metal products,
precision instruments industries showed a low level. We could also find that larger
plants recorded higher labor productivity for the entire period, and that the gaps
are widening. Analysis on the growth rate of labor productivity also showed a
similar pattern. Specifically, the electronics industry showed an overwhelmingly
high growth rate, and machinery and transportation equipment industries showed
comparably high growth rates, while textiles and garments, paper products and
publishing, and metal products industries recorded extremely low growth rates.
Overall growth rate has persistently risen, with an exceptionally low growth rate
right after the economic crisis. Analysis on the growth rate of labor productivity by
plant size reveals an important result. We found that, over the entire period, larger
plants recorded higher growth rates. However, we found, in addition, that smaller
plants showed higher growth rates in the first sub-period (1985-89), that this trend
reversed in the second sub-period (1989-97), and that the gaps widened in the third
sub-period (1998-2001) when productivity growth was led mostly by large firms.

(2) Capital Productivity: Capital productivity shows a relatively stable time-
series, and the gaps among industries and among firm sizes are reducing, except
for several industries. Capital productivity by plant size shows an “inverted U”
shape, i.e., the plants with medium size show the highest capital productivity.

(3) Total Factor Productivity (TFP): Annual average growth rate of TFP for
1985-2001, computed by the growth accounting method, for the entire manu-
facturing sector was estimated to be 4.33 percent. It was estimated slightly higher
than 4 percent until the late 1990s, but rose sharply up to 11.68 percent after the
economic crisis. The food and beverage, textiles and garments, and precision
instrument industries showed slow TFP growth for the entire period, while the
electronics industry showed an extremely high TFP growth rate, high enough to
lead the TFP growth of entire manufacturing sector. The machinery and
transportation equipment industries, in addition to electronics industry, also
recorded high TFP growth rates, and these industries recorded remarkably high
TFP growth in late 1990s. Growth pattern of TFP by plant size shows a trend
highly similar to that of labor productivity. That is, smaller firms revealed higher
TFP growth rates in the first sub-period, but the trend reversed in the second sub-
period, and the gaps widened in the third sub-period. Estimation by multilateral
index method showed almost the same results.

In conclusion, it can be said that the growth and technological progress of the
manufacturing sector has been led by the electronics and automobile industries,
and, in particular, by the fast productivity growth of large firms in the 1990s. This
can be explained by the fact that the shares of large firms are relatively big in the
industries with fast productivity growth. It is expected that the growth of the
manufacturing sector led mostly by large firms will persist for the time being. At
the same time, however, it is necessary to pay special attention to the increasing
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[Figure 1] Labor Productivity by Industry and Firm-size
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[Figure 2] Total Factor Productivity Growth by Industry and Firm-size
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share of smallest firms and to the slow productivity growth of medium-size firms
(with 100 to 300 workers). It would be impossible to sustain a high growth rate and

improved competitiveness in the manufacturing sector without sufficient
productivity growth of small- and medium-size firms.

2. The Case of Automobile Industry

Labor productivity of parts producers has been increasing since 1980s. As is
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[Figure 3] Labor Productivity of Automobile and Parts Industry
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[Figure 4] Labor Productivity of Automobile Parts Industry, by Size
of Firms
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shown in Figure 3, it had peaked at the year of 1996, and decreased for two years
from 1997 and 1998. The growing trend seems to be resurrected after the financial
crisis, despite a sharp decrease in 2001. Since 1997, labor productivity in the domestic
automobile industry has revitalized its growth trend. The labor productivity in the
complete cars industry has been increasing rapidly and productivity in the parts
industry has been maintaining a steady growth trend. However, the productivity
gap between the two sectors is ever increasing. In 2001, the value added per capita in
the domestic automobile industry recorded the highest level it has ever been. Despite
productivity in the parts industry continually growing, it has not yet recovered to
previous levels before the financial crisis. It is interesting to compare the productivity
trend between parts producers and carmakers. Compared to carmakers, the parts
sector has improve its relative labor productivity until 1990 when it was reached 56%
of carmakers. For the 1990s, the parts sector had maintained around 55% of
productivity level compared to carmakers, with some fluctuations. The productivity
gap has been widened since 1998. Within the parts sector, there are great
productivity differences among size-groups of firms. Large firms and medium-sized
firms with 100 to 299 employees show more than sector-average productivity levels
over the years, with exceptions in the 1980s. In contrast, smaller firms show lower
than sector average productivity levels.

The productivity gap between the different size-groups has been maintained
with short fluctuations. What are the factors underlying the persistent productivity
gap in automobile parts industry? An immediate message is that scale economies
are prevailing in the automobile parts industry. We will review several aspects of
production activities in two sectors, which shows structural differences between
them. And we will investigate the TFP trends in two sectors, which is a source of
persistent productivity gap.

TFP level of the complete vehicle manufacturers, by both methods of growth
accounts and multilateral index, has been increasing for last 10 years. In case of the
parts industry, it experienced a drop during the period 1990-97, and since the crisis,
has been on an upward trend. Until the mid 1990s, the TFP level of the vehicle
industry was lower than the parts industry’s, mainly due to over investments
made by many vehicle manufacturers. After the crisis, the vehicle industry's TFP
growth has increased rather rapidly, while the parts industry has experienced little
change. As a result, the TFP gap between the vehicle and parts industry has
widened. According to the analysis by way of the growth accounts method, the
TFP growth of large companies has greatly increased almost to the level of 1980s
following the crisis, while that of SMEs shows a decreasing trend. However, when
applying the multilateral index, excluding small firms with less than 10 employees,
the rest of the companies in the industry have shown a growth tendency. The TFP
growth of large firms has increased at a fast rate. As a result, the TFP gap between
the vehicle and parts industry widened.

Table 2 shows four indicators that characterize the structural differences
between parts producers and carmakers. The first indicator is capital-labor ratio,
the value of equipment capital per employeesi. Carmakers are more capital-

3 Capital-labor ratio can be calculated by using different measures of capital stock, including land, plant and



220 \ / 2005.

<Table 1> TFP Growth

(unit: %)
Growth accounting Multilateral index approach
1985~1989|1989~1997 | 1998~2001 \é\érr]i?)ls 1985~1989 |1989~1997 | 1998~2001
size 1 9.77 7.51 4.76 5.47 1.02 1.18 4.48
size 2 5.62 7.16 -241 344 -0.57 151 -0.90
size 3 2.03 491 2.13 2.05 -2.21 0.72 1.60
size 4 5.76 4.00 2.69 3.06 -0.14 1.01 2.69
size 5 11.07 0.53 12.08 294 2.83 0.57 1.88
Parts 7.34 2.89 475 2.57 1.01 0.74 197
Cars -0.89 4.99 25.99 291 -0.96 2.50 6.27

<Table 2> Structural Characteristics

Capital-labor |Labor income share| Average income Share of exports
ratiol) to Value-added (%) per employee? to sales (%)
1990 2001 1990 2001 1990 2001 1990 2001
size 1 8.27 18.63 52.69 79.12 8.41 20.00 7.99 2.35
size 2 8.73 18.75 47.41 78.25 7.82 18.28 1.49 6.99
size 3 12.01 23.33 42.26 68.93 8.60 19.86 4,72 9.16
size 4 15.37 43.68 40.99 60.79 11.07 27.89 8.57 21.90
size 5 19.39 66.10 32.15 70.67 15.23 38.85 8.83 26.95
Parts 14.91 36.83 37.15 67.43 11.36 25.73 7.66 18.91
Vehicle | 31.51 97.41 43.40 32.22 21.72 46.59 21.94 46.68

Notes: size 1 = 1~9 employees, size 2 = 10~19 employees, size 3 = 20~99 employees, size 4 = 100~299
employees, size 5 = more than 299 employees.
1) Equipment stock per employee in million won, 1995 constant price.
2) In million won, 1995 constant price.

Source: Calculated from National Statistical Office, Manufacturing Census, each year.

intensive than parts producers - on the average workers in the former has capital
equipment around 2.6 times than those in the latter sector, a high increase from 2.1
times in 1990. In terms of capital-labor ratio, the gap is also widening between
carmakers and parts producers. The second indicator is labor-income share of
value-added, which is measured by dividing labor compensation over value-
added*. For the parts producers this indicator has increased greatly from 37% in
1990 to 67% in 2001, whereas for the carmakers it has decreased from 43% to 32%.
two more indicators average income and exports share, also show differences

transportation equipment. But there is no substantial difference in terms of magnitude and ratio between carmakers
and parts producers.

4 Labor-income share can be calculated by dividing it to total output. But the result shows no difference on the
gap between carmakers and parts producers.
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[Figure 5] Growth Paths of Carmakers and Parts Producers
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between carmakers and parts producers. Average income of employees in parts
sector is around 26 million one per year in 2001, which is far lower than that in
vehicle sectors. The difference between two sectors is also conspicuous in terms of
exports share, which shows that carmakers are far more export-oriented than parts
producers are. It is also interesting to note that there are great differences among
different size-groups of firms within the parts sector: the larger the firm the more
capital intensive, highly paid and export-oriented.

Figure 5 shows these two indicators over longer years, comparing carmakers
and parts producers. Capital-labor ratio of carmakers has been consistently
increased since the 1980s, whereas that of parts producers had slowly increased
until the year of financial crisis in 1997 but has remained stagnant afterwards.
Instead, parts producers show steady increases in labor share of value-added,
which implies that parts producers depends more on labor in their production
process. Capital deepening of carmakers and increased dependency on labor by
parts producers results in widening gap in labor productivity between carmakers
and parts producers.

3. Technology and R&D

The steady increase of automobile and parts exports over the years, as shown in
the previous section, indicates that international competitiveness of Korea-made
automobiles is also enhancing. What are the factors positively affecting the
international competitiveness of Korea cars? One will be the Korean automobile

5 Hong (2004) points out two factors for the wage difference. First, differences in labor composition — large
companies are composed of more skilled workers whereas smaller companies less skilled and women workers.
Second, differences in payment capability - large contractor companies have bargaining power over smaller
subcontracting companies, which results in lower wages for workers in the latter. Lansbury and Zappala (1990) hint
that highly paying exporting firms are subcontracting low-paying smaller firms.
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parts. Being suppliers to the carmakers, the technological competence of parts
producers are directly affecting the competitiveness of Korea’s automobiles. There
have been strong concerns over the weaknesses, in particular weak technological
competence, of Korea’s automobile parts producers that erode the international
competitiveness of Korean cars. For example, compared with Japanese competitors,
Korea’s automobile parts industry as a whole seems weak in their technological
capabilities in terms of R&D intensity as in Table 3 below. In contrast, Korean
carmakers appear comparable to Japanese ones in terms of R&D intensity, despite
the time lag of developing a new car. Considering the fact that Korea’s automobile
parts imports is negligible and Korean cars are using mostly Korean parts, this
concern raises a contradiction. We will show that this concern is misplaced. We
contend that automobile parts producers are strengthening their technological
activities but there is a notable difference between those very active in R&D
activities and those not, and those large companies and smaller companies. It is
worth noting that not all the automobile parts producers are in this trend but there
is a trend of divergence within the automobile parts industry.

R&D activities of automobile parts industry have been steadily increased from
1995 to 2002, except a sharp decrease in 1998 when the financial crisis overrode the
Korean economy. The number of R&D- performing firms is increasing from 152 in
1995 to 223 in 2002. R&D expenditures of industry as a whole have also been
increased, roughly two times during the same period. R&D intensity, as the ratio of
R&D expenditures to sales, has not increased, compared the periods between pre-
and post-crisis years, but it is partly due to the business cycles. Looking at the
number of researchers, it is apparent that industry as a whole is strengthening
R&D activities: number of researchers and researchers per 100 employees are in an
increasing trend. The increasing trend of automobile parts industry is quite
contrasting to the stagnant trend of automobile industry. Consequently, the ratios
of parts producers to carmakers in terms of R&D expenditures and researchers in
2002 have reached 38% and 84%, respectively.

The following Table 5 groups automobile parts producers into four size cohorts.
Average R&D expenditures of four groups increase as the size of the company
increases, whereas smaller company groups show higher R&D intensities. The
same pattern will be found with respect to researchers: average number of
researchers increase according to the firm-size, but smaller group show higher
magnitude in the researchers per employee. It is interesting to notice that average
R&D expenditures per researcher do not show great differences, though smallest
group shows the lowest magnitude. Now, comparing parts producers with
carmakers, there are significant differences. The greatest difference is the amount
of R&D expenditures and the number of researchers: even the largest group of
parts suppliers spends about one-fifth of carmakers, and the number of researchers
employed by parts producers are less than half of those of carmakers. It is a well-
known fact that the larger the size of the firm, the more likely the firm performs
R&D activities, and Korea’s automobile parts producers also show the same
patterné. All the carmakers are doing R&D activities and it is apparent that the big

6 According to Suh (2002), only 3.06% of Korean manufacturing firms are performing R&D activities in 2000.
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<Table 3> Technology Indicators: Korea vs. Japan

(As of 2000)
Korea Japan
The share of R&D Automotive parts producers 1.6% 7.7%
personel to employees Carmakers 8.1% 8.7%
Time to develop a new car 50 months 36 months

Source: Korea Auto Industries Cooperation Association, Handbook on Korea’s Auto Industry, 2002.

<Table 4> R&D Indicators of Korea’s Automobile and Parts Industry

R&D Expenditure Researchers
Number of R&D-
performing firms ﬁ‘r::sl:rr:erc:: As o: sales | Number of Per 100
(billion won) (%) persons employees

Automobile parts industry

1995 152 236.16 241 3074 3.97
1996 168 346.71 3.02 3700 4.96
1997 156 324.71 2.76 3746 5.46
1998 119 231.32 2.95 2772 5.62
1999 140 272.02 2.13 4001 6.94
2000 167 330.08 1.64 3998 6.11
2001 193 320.49 1.91 3818 6.20
2002 223 447.61 2.07 4748 7.16
Automobile industry

1995 15 1230.70 491 7261 5.69
1996 17 1494.88 5.17 8047 6.15
1997 14 1644.84 5.69 7793 7.71
1998 11 1237.68 7.83 7897 9.51
1999 12 852.17 2.90 6079 5.27
2000 12 1108.28 3.02 5241 5.42
2001 24 1091.07 2.51 5665 3.68
2002 19 1194.37 244 5633 5.53

Source: Author’s calculation from the raw data from Ministry of Science and Technology, Report on the

Survey of Research and Development in Science and Technology, each year.

size of carmakers gives an advantage of mobilizing R&D resources, compared to
smaller parts producers.

The size distribution is as follows: 1.9% for firms with less than 100 employees, 25.6% for those with 100-299
employees, 64.2% for those with 300-999 employees and 94.8% for firms with 1,000 or more employees.
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[Figure 6] The Ratio of Automobile Parts Industry to Automobile Industry
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<Table 5> R&D Activity by Firm-size

Automobile parts producers (By size of employee)

Carmakers

Less than 100

100 to 299

300 to 999

1000 and more|

All

Number of firms

54

75

57

9

194

18

Average R&D
expenditure
(million won)

359.9

969.2

2647.7

13,668.8

1886.9

62,846.9

Ratio to sales (%)

2.63

3.81

2.30

1.78

1.68

1.88

Average number
of researchers

5.8

10.9

30.3

147.0

215

306.2

Researchers per
100 employees

11.2

5.9

5.9

7.2

6.5

4.7

R&D exp. per
researcher
(million won)

62.0

88.3

87.3

93.0

87.4

205.2

Note: Three-year average from 2000 to 2002.
Source: Author’s compilation from raw data from MOST.
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I11. Korea’s Innovation System: Catching-up Model in Brief

Although Korea, as a late-industrializing country, has depended heavily on
foreign technologies, Korea has also made concerted efforts to accumulate
technological capabilities. When beginning to launch economy-wide economic
development plan, Korea was poorly endowed with necessary factors for
industrialisation except plenty of labour force. Further, technological competence
of Korean firms was far below from world standard. Consequently, it was
inevitable or natural to seek for foreign sources of technologies. After the
industrialisation process launched in 1962, imports of foreign technologies grew
remarkably. The process of technological capability building in Korea is
characterised as a dynamic process of the interplay between imported technologies
and indigenous R&D efforts. Reviewing the process of industrialization since the
1960's, there appears a general pattern of technological development across
industries with some industry-specific variations. Table 6 presents the pattern in
Korea’s machinery industry. The Table shows that technology transfer and in-
house R&D are two principal modes of building technological capability in
machinery sector and other industries in general.

<Table 6> The Process of Technological Capability Building in Korea’s Machinery

Industry
The process of development Technology imports  |Production and R&D
Policy goal: establishment Packaged technology: Knock-down type
of production base turn-key based plants Production system
1960s Characteristics: heavy Assembling technology OEM-dominated
— 1970s dependence on imported Almost no in-house
technologies R&D
Policy goal: promotion of Unpackaged technology: OEM/own brand:
self-reliance parts/components- High ratio
Early | Characteristics: Import- related technology Product development
1980s substitution, localisation of Operation technology In-house R&D starts
parts/components production
Policy goal: export-promotion Materials-related technolog OEM/own brand:
by means of expansion of Control technology low rgtlo _
domestic market Desian technolo Product innovation
Late 1980s| Characteristics: beginning of Hi r? uali r(?(;lu ot tech Process improvement
— 1990s plant exports, learning gh-quality p '
advanced and core
technologies
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Source: Suh(2000).
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During the early stages of industrialization, technologies are imported in
packaged forms. Turnkey-based plant imports were most common during those
years. And assembling technologies were imported for the purpose of knocked-
down assembly and/or OEM-based production. Then, afterwards, self-sufficiency
of technology was enthusiastically pursued, although it was not achieved in a short
period. Localization of some technologies was one of the main goals both for
government and the private firms. In this period imported technologies changed to
unpackaged ones and the importation of operation technology increased in order
to enhance the productivity. After achieving, in some extent, the goal to promote
self-reliant technologies, the next step is to let Korean products enter into world
markets. In doing this, expansion of domestic markets was necessitated. In this
period, imported technologies are relatively more sophisticated and advanced, and
material-related technologies and control and design technologies were imported.
Throughout whole periods the ratio of OEM to own brand name (OBN) has
steadily decreased.

The pattern of technology transfer differs slightly across industries, particularly
in the early years. Unit production industries, such as shipbuilding and machinery,
mainly relied on formal transfer in the form of licensing and consultancy for the
initial erection of production facilities and design of products. Mass production
industries, such as electronics and automobiles, also depended on formal transfer
but to lesser extent. Instead, more emphasis was placed on engineering efforts for
implementation. Continuous process industries, such as chemicals, cement, paper,
and steel, were established on a turn-key basis. Since then and throughout the
1970s and 1980s, technology imports prevailed, and it is still an important tool for
technological innovation. Recently, however, the outsourcing of foreign
technologies has become more sophisticated, and the modes of technology transfer
have tended to be diversified and complex. Exchanges or alliances, for the mutual
benefit of both parties, are beginning to take the place of unilateral technology
imports. Further, interest in foreign technologies is shifting towards more high-
tech areas and/or design technologies, and the scope of foreign partners has
widened considerably.

The growth pattern of private sector's R&D activities also shows a similar
pattern outlined above. During the earlier period of industrialization, systematic
in-house R&D efforts were hard to find out. It was not until the 1980's that Korean
firms endeavoured to make efforts to build in-house technological capability via
institutionalising the R&D activities. In the early 1980's R&D activities of private
firms were closely related to adaptation and assimilation of imported technologies.
Product development was main features of R&D in those years. Afterwards, based
on accumulated experiences and knowledge, a number of firms in some specific
industries have been able to make some innovations in product. In these years,
efforts to improve production process have been continued.

The pattern outlined above can be clearly illustrated by Figure 7. It plots the
trend of the relationship between technology imports (TI) noted as payment for
foreign technology licensing fees and indigenous R&D efforts noted in terms of
R&D expenditure over industrial production from 1973 to 2002. Over the years the
trend changed substantially. Until the early 1980s, indigenous R&D efforts had
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remained at an insignificant level; but afterwards R&D intensities have increased
considerably. Consequently, the overall relationships between imported
technologies and indigenous R&D effort changes from the previously substituting
to complementing ones. The Figure shows that the trend of relationship changed
around the year of 1982. The turning is not accidental: this year marks the launch
of NRDP and since this year private enterprises have begun to establish in-house
R&D laboratories.

The changing relationship between Tl and R&D can be originated mainly from
two sources: private enterprise’s increased R&D efforts and government’s policy
changes. Throughout the 1980's Tl increased steadily and maintained its pace. But
in-house systematic R&D efforts by private sector have begun to prevail since the
early 1980's. Underlying this change, three driving forces, inter alia, have been into
action. First, as Korean economy moved to technology-intensive industries, foreign
sourcing of technology could not meet the required technological standards. And
as foreign firms tend to be more reluctant to release their technologies, it becomes
harder to acquire advanced technologies solely by depending on conventional
means of technology imports. Lastly, the cost advantage originated from cheap and
skilled labour came to be exhausted after the early 1980's. Therefore, Korean firms
tend to feel the necessity to develop their own technological capabilities.

[Figure 7] Changing Relationship between Royalty Payment and R&D (1976-2002)
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IV. The Changes in Business R&D Activities’

1. SMEs in transition

In the past years, large firms played a leading role in industrial R&D activities.
Since the early 1980s, private enterprises began to establish in-house R&D centers,
and large firms established most of them at that time. For example, the Directory of
Korean Technology Centers published by Korea Industrial Research Institutes in 1985
listed 141 industrial R&D centers, out of which only 15 centers belonged to SMEs.
Another characteristic of industrial R&D activities in past years is their mostly
adaptive nature. This was mainly because R&D activities were to assist the
production of mature products. Technologies invented elsewhere were transferred
by licensing contracts or other means of technology transfer, and adapting those
transferred technologies to the requirements of the production process was the
major goal of industrial R&D activities.

The trend has changed, particularly since the financial crisis in 1997. As shown
in Figure 8 although SMEs are still responsible than less than one third of total
R&D expenditures, their spending is increasing more rapidly than that of large
enterprises (LEs), which results in an increase in SMESs’ share. During the period
1995 and 2001, SMEs’ share of total industrial R&D expenditures has been doubled.
Do the increased R&D spending by SMEs and their increased R&D share imply
that SMESs’ role in industrial innovation activities is also increasing?

[Figure 8] R&D Expenditure by SMEs and its Share of Total R&D
Expenditure
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in Science and Technology, each year.

7 This section is based on Suh (2003).
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[Figure 9] Classification of SME by Activities

year 1998
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Source: Korea Federation of Small and Medium Business.

Today’s SME in Korea face a challenge to strengthen their technological cap-
abilities and thereby to move up to higher ladder of value chains. Unlike the new
technology-based firms (NTBF) or those small humbers of firms that can make
partnership relations with chaebols or other firms, however, the prospect for the
rest of SME is not necessarily positive.

Figure 9 below® gives a snapshot on the current status of manufacturing SME
in Korea. The figure classifies manufacturing SME into three: those that are actively
exporting, those that are spending money for R&D, and those are certified as
“venture”. Exporting can be interpreted as a measure to indicate firm’s overall
competitiveness; R&D spending as a measure of firm’s technological capability;
and venture certification as an entrepreneurial capability to enter into a new
business. Intuitive conclusions can be drawn from the figure. Most of Korean SME
are home market-oriented that only about 12% manufacturing SME are actively
engaged in exporting, which might imply that they are vulnerable to market
opening. In terms of technological capability, about 18% SME have ever spent

8 The data are from Korea Federation of Small and Medium Business. “Active exporting” firms are
those that exporting more than 30% of total sales.
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money for R&D purpose — an increase by 10 percentage point from 1998. This
implies that majorities of SMEs are weak in their technological capabilities; but
there is a positive sign of increase. In contrast, the fact that 9 % of manufacturing
SME get the certification of “venture”- a significant increase from 3% in 1998 -
might be a promising indicator for the prospect of Korea’s SME in the future®. It is
interesting to see that the share of those SMEs in active exporting category
decreased by 10 percentage-point from 1998 to 2002. One possible explanation is
that as more foreign firms are entering into Korea, SME are directly supplying their
products to multinationals in Korea.l® The study in the following section will give
substantive evidence on the changes that Korean SMEs have experienced.

2. The Case of SMEs in Automobile Parts Industry

SMEs in automobile parts industry have usually grown as subcontractors to
domestic automobile companies or domestic large automobile parts companies.
The existence of automobile companies affords small and medium sized
automobile parts companies, whether they are first or lower tier subcontractors,
the leverage to secure home market for growth. And large automobile and parts
companies had lead industry’s technology development activities so that smaller
parts companies had made more efforts for producing cost-effective products
meeting the requirements set by the contractors. The stable relationships between
parts suppliers and large companies in the automobile industry began to be
dissolved even before the financial crisis. The growth of domestic automobile
market had been saturated since the early 1990s when domestic demand for
automobile did no longer grow as fast as the previous years. It was the automobile
companies to breach the limitations of domestic market size by increasing exports;
but most of smaller subcontractors had still remained inactive in exporting.

Along with market and demand conditions already in change, the financial
crisis accelerated the changes and smashed the existing business relationships in
automobile and parts industry. There has been a structural change in global
automobile industry. Fierce competition among automobile manufacturers in the
world and the changes in the way to produce automobile and to procure parts are
the basic forces behind the structural changes in the world automobile industry.
Korea’s automobile and parts companies have sensed the changing business
environment for years. It is fair to say that the financial crisis would have
accelerated the restructuring in the Korea’s automobile and parts companies.

First, restructuring of automobile manufacturers. The history of Korea’s
automobile manufacturers coincides with that of Chaebols. Backed up by the
expansion strategies of Chaebols, automobile business was considered as having a
strategic value for the rapid growth of Chaebols. But the aggressive expansion
strategy coupled with the financial crisis placed most of automobile companies

9 Despite the debate on the nature of “venture” in Korea, it is evident that venture activities in Korea
are very active. An indicator is the investment in venture capital as a percentage of GDP. OECD (2003)
shows that Korea is one of countries above OECD average.

10 This needs further study afterwards.
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into financial difficulty that led to changes in ownership. Daewoo Group acquired
Ssangyong Motor Company in 1998. But Daewoo Group went bankrupt only 2
years after taking over Ssangyong Motor Company, putting Ssangyong’s fate in
question. Samsung Motor Company, which was established in 1997, could not go
through the travails of the financial crisis, and it was finally taken over by Renault
in 2000. Kia Motor Company was taken over by Hyundai Motor Company in 2000,
and GM finally decided to take over Daewoo Motor Company in 2002.

Second, merger and acquisition of insolvent or bankrupt automobile parts
companies by foreign companies. Many parts companies that had financial
problems were handed over to the foreign companies. Mando, the largest
automobile parts company in Korea, is a good example. Mando had been affiliated
with Halla Group, one of the leading Chaebols. Because of Halla’s insolvency,
Mando, despite its high productivity and relatively sound financial status, was
split; and, several production plants were sold out to foreign companies including
Valeo, Visteon, Autoliv and Gibbs. In addition to these foreign companies, several
other foreign companies such as Delphi, Robert Bosch, VDO, BorgWarner, Siemens,
TRW, and Denso have enterted into the Korean market by M&A or joint ventures

[Figure 10] Restructuring of Korea’s Automobile Industry

<1997> <2002>
Hyundai Maotor \r\.rpr Spin-aff Hyundai Muotor
I
Hyundni Pregision [o-————--—-™ : Hyundai Mobis Acquisition by
[ _.I Hyundai
Kin Motors T t Kin Motors
Asia Motors Erger
Acquisizion by
Dacwoa Motor oM » GM Daewodn
& F Y =
Daewoo HLL
I Merger T - Daswo Incheon
ol - Diaewoo Busan
Ly = Daevwoo C.W
Acquissition by
. Dragrwcsas Spin-ofl .
Ssanpgvong Motors ————————® | Ssangvong Motors
Yoqaisition by
Renault . Renault Samsung
5 s b 4
i sung Molors Motors
Samsung . V * Liguidation (Mowv 2000)

Source: Adapted from Kyeong-won Kim (2003) and KAICA (2004).
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<Table 7> Major FDI after the Financial Crisis of 1997

Investor Name of Korean company g‘rggou;; ng;e Year
Delphi (USA) Korea Delphi 58,201 50 2000
Delphi (USA) Delphi A. S. Sungwoo 60,135 100 2000
TRW (USA) TRW Steering Korea 13,959 71 2000
Tower Automotive (USA) |[Seolin Ind. 42,383 82 1999
Visteon (USA) DuckYang Ind. 24,112 51 2001
Siemens Automotive (GER) [Korea EMS 40,682 51 2001
Valeo (FRA) Valeo Mando 140,043 100 1999
Visteon (USA) Halla Climate Control Co 110,000 70 2000
SUN Sage (NED) Mando 150,873 83 1999
Nippon Denso (JAP) Denso Poongsung 1,936 51 2001

Source: Compiled from MOCIE D/B on FDI in Korea, 2002.

with the Korean companies.

In the process of restructuring of automobile and parts industry, the existing
relationships between automobile assemblers and parts suppliers began to be
dissolved. Conventionally, the automobile parts suppliers, whether they are
subsidiary or independent company, were as subcontractors hierarchically
organized by automobile assemblers, and the hierarchical relationships was
determined according to Chaebol grouping. The restructuring of Chaebols and
their automobile companies caused this hierarchical relationships to change, even
though it is prevailing until now. Further, the existence of foreign companies offers
a new opportunity to parts suppliers. As foreign contractors do not need stick to
the existing relationships, so domestic suppliers would have better leverage than
the past.

Since the restructuring process is still undergoing, it is too early to presuppose
any uniform pattern in business relationships and networks in Korea’s automobile
and parts industry. But it is clear that the conventional business relationships
based on Chaebol grouping will be no longer as dominant as in the past years. And
both smaller and lager firms should be more global in their business strategies and
practices.

3. The Emergence of Innovation Networks

Based on cross-shareholding, subsidiary companies in a Chaebol are mostly
vertically integrated. Vertical integration can be seen in that subsidiary companies
in a Chaebol take part in various stages of a supply chain. Diversified business
structures of Chaebols might allow to developing horizontal division of labor
among subsidiary companies of a Chaebol; but, horizontal relationships between
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Chaebols or subsidiary companies of different Chaebols are less prevalent. The
expansion strategy of Chaebols, which aims to widen business areas as possible,
results in more diversified business structures for Chaebols; but, it obstructs the
development of horizontal relationships between companies, in particular those
between Chaebols and SMEs.

The business relationships that were prevalent in the past years have been
changing after the financial crisis. Chaebols could no more pursue as aggressively
as in the past the expansion strategy based on debt financing and cross-
shareholding. Instead, they had to substantially lower their debt-ratios and to
rationalize their diversified business structures. The new strategy was to
concentrate on core businesses and to sell out or spin off unprofitable businesses.
As is shown in the Table 8, 442 business branches that had employed 67,863 people
had been spun off to independent companies. Samsung has rendered 161 spin-off
companies, followed by Hyundai with 98 companies, LG with 94 companies and
SK with 45 companies. Spinn-off companies from these four Chaebols account for
398 companies, more than 90 % out of total. The number of spin-off companies
peaked at the year of 1998, when the repercussions of the financial crisis on the
corporate restructuring were also at its highest.

The increasing tendency of large enterprises to make strategic alliances with
venture companies is another new trend that has occurred since the financial crisis.

<Table 8> Spin-offs from Chaebols

No. of No. of spin-off companies
No. of employees
mother co.| 1997 | 1998 | 1999 | 2000 | 2001 | Total

Samsung 16 0 115 29 5 12 161 17,235
Hyundai 12 36 27 18 8 9 98 16,937
LG 15 5 18 51 14 6 94 21,443
SK 11 3 11 11 13 7 45 3,650
Hanjin 5 0 0 4 1 0 5 2,866
POSCO 1 0 0 0 1 0 1 40
Hanwha 2 0 0 4 0 0 4 2,636
Doosan 1 0 0 0 3 1 4 103
Ssangyong 1 0 0 0 2 0 2 880
Dongbu 1 2 5 1 1 0 9 144
Dongyang 2 0 0 2 1 0 3 227
Hyosung 1 0 2 0 0 0 2 52
cl 3 1 0 0 1 4 6 643
Kolon 3 0 0 0 3 0 3 289
Hyundai Dept. 1 0 0 0 0 1 1 658
Daewoo E. 1 0 0 4 0 0 4 60

Total 76 47 178 124 53 40 442 67,863

(10.6) | (40.3) | (28.1) | (12.0) | (9.0) | (100.0)

Note: Spin-off is confined to the cases of MBO (management buy-out) and EBO (employee buy-out).
Source: Federation of Korean Industry, 2001.
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strategic alliances had been more prevalent between large enterprises; but it was
hard to find those between large enterprises and SMEs before the financial crisis.
Two factors, among others, are worth to note. First, backed by the expansion
strategy, large enterprises, particularly Chaebols, usually set up their own business
branches or subsidiaries when new opportunities arose or found. In other words,
large enterprises preferred to internalize new business opportunities rather than to
externalize them. The second factor was that since the number of technologically
advanced SMEs had been few, the number of partners for alliances with LEs was
also few. Under these circumstances, strategic alliances between firms, particularly
between LEs and SMEs, will not be well developed.

The situations described above have also been changed since the financial crisis.
Because of the more stringent financial constraint, LEs should concentrate on core
businesses. Spinning-off, as is explained above, is other side of the concentration.
And there come a large number of technologically agile smaller companies. These
changes have rendered a new trend of increasing strategic alliances between LEs
and SMEs.

Table 9 shows some examples of strategic alliances between LEs and new
technology based firms, or venture companies in the Korean parlance. Samsung
Electronics’ strategic alliances with about 100 venture companies focus on non-
memory chips where it has the strong necessity to enter into and needs business
partners. LG Electronics runs what they call LG Venture Club composed of venture
companies founded by retirees from LG Electronics or other LG companies. (See
below for details on LG Venture Club.) LG Chemical has made strategic alliance
with four venture companies and plans to increase the number of partners. SK and
CJ are collaborating with venture companies for R&D projects for entering into
new businesses where they do not have competence.

Although there is no complete information on the new business relationships
between LEs and SMEs such as in Table 9, we can further assume that strategic
alliances and other kinds of business relationships between LEs and SMEs are
rapidly increasing. There are, at least, two grounds for the assumption. First, the
necessity of strategic alliances is stronger than before the financial crisis. When LEs

[Table 9] Strategic Alliances between LE and Venture Company

Strategic alliance with about 100 venture companies. Focusing

Samsung Electronics .
on non-memory chips

LG Electronics LG Venture Club

LG Chemical Made alliances with 2 domestic and 2 overseas venture companies

Project for developing pharmaceutical products with 11 venture
companies
Project for developing pharmaceutical products with 2 venture

Cl ; . ; -
companies. Plan to make alliances with 20 venture companies
Source: Dong-A Ilbo, March 27, 2002.

SK
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need to enter into new businesses, partnership with NTBF(new technology-based
firms) will be less costly and risky than total internalization. Second, smaller NTBF
will have an incentive to make alliances with LEs that have advantages of scale
economies. Partnership with LEs will allow NTBF to safeguard their growth by
utilizing LEs’, for example, capital and marketing advantages.

V. Conclusion

The paper showed that industrial innovation system after the financial crisis is
changing, in a positive direction. The financial crisis and subsequent restructuring
have rendered new constraints and incentives for firms, particularly in their inter-
firm relations. As North (1990) notes, institutions structure incentives in economic
action. Apparently, the financial crisis has rendered an institutional change that
gives different incentives to economic agent and, consequently, results in different
modes of inter-firm relations. The process of structural change is still on the way,
and it will take further times for the new modes to be settled down. But we can
make a conjecture on the future patterns of inter-firm relations and linkages. Orru
et al (1996) had compared organizational patters of three East Asian economies,
benchmarked with three European economies. Despite the danger of over-
simplification, they placed Korea as the prototypical case of the dirigiste capitalism.
Under dirigiste capitalism where the state wields authoritative leadership and
large corporations dominant in the national economic activities, autonomous
conglomerates are modal means of organization, firms are vertically integrated,
and horizontal linkages among firms are not well developed. The changes
proceeding in Korea’s industrial innovation system show that, although it is too
premature to generalize, more horizontal inter-firm relations are being developed
in the Korean industries. The inter-firm relations or networking between firms
would proceed in various ways, but the paper showed that the emerging pattern is
different from the past one, and some industries such as automobile parts industry
show that the changes are fundamental. Further, we can predict that the
development of horizontal inter-firm relations and innovation networks will
contribute to enhancing productivity economy as a whole. It is not yet possible to
have comprehensive evidence but it is clear that R&D networking between firms
have been rapidly risen recent years. The emerging new trend will enable firms to
do R&D activities more efficiently by utilizing external R&D sources through
innovation networks.

The Korean economy is facing a new environment. As economic activities are
becoming more knowledge-intensive, so the transition to the knowledge-based
economy requires significant changes in work and production organizations. That
the Korean economy has matured and developed at a level comparable to
advanced economies implies that the available stock of technologies drawn on
through conventional technology transfer is exhausted. The trend toward
globalization emphasizes the importance of the global integration of national
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economic activities. How well is the Korean firm responding to these changes? Can
the Korean economy achieve sustainable economic growth in the future? Under the
new economic setting, the conventional ways of technological development will
not be as effective as they have been in the past. Standing at the crossroads, private
enterprises need a new strategy. Korea’s industrial innovation system faces further
challenges ahead including the following.

First, the industrial structure shows the weakness of upstream sectors,
particularly in the capital goods industry. This weakness is closely related to the
predominance of large firms, notably Chaebols, and the government's industrial
policy. In accordance with the aggressive export-promotion policy that
complements the limited domestic market, the imported technologies are both
mature in life cycle and of kind being able to render economies of scale in
production. The production structure has centred on end products, and ignoring
support firms and industries has resulted in heavy dependence on the foreign
sources of materials, parts, and components. This chronic phenomenon renders the
Korean economy vulnerable to external changes in the foreign market. Accordingly,
strengthening upstream industrial linkages is one of the most urgent tasks for the
Korean economy.

Second, related to the first issue, a small number of Chaebols are still
dominating industrial innovation activities. The dominance of Chaebols, per se, is
not an evil. The problem lies in the diffusion of innovation. The internal diffusion
of technological innovation is not so active in Korea. The lack of domestic diffusion
among firms is well demonstrated by the fact that repetitive importation of foreign
technologies is common. Furthermore, the diffusion from research institutions to
private firms is not as effective as expected. More organic co-operation between
domestic firms, particularly between large firms and SMEs, and more active
collaboration between research institutions and private firms are imminent. In this
regard, we have observed a positive sign of change, for example, the emergence of
innovation networks between conglomerates and SME. It is needed to sustain this
trend.

Third, technological co-operation between domestic firms and foreign firms
should be promoted. In the past, the Korean economy has benefited from the
inflow of advanced foreign technologies. Now, new modes of co-operation such as
cross-licensing and strategic alliances need to be utilised more. Facing rapid
changes in technological opportunities and the expansion of globalisation, private
enterprises need to strengthen the development of human resources and
international R&D networks.
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