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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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2) 54 1 HARNE BT 43
7190 AN 4 37} 2
<S o3} 2]

Zolgkal gk Klette and Kortum(2004) =
719EE B 5= R&DS} HIEEHA|
= Olﬁﬂﬂ%‘w T R&D

&= 1%%}04 Ta»}a} 7%011 ﬂ*oﬁ**
A7) £ o) gl e AT

& olH 7R olRoixA) ekm glrk2o
0 B4 3 ATABHLIENSY )
AT n S AUTES SY
olct,

e HolEE ARgstd wiEe T
APNETFA HlIE2 Aot s
F=E 7ITEE vehll= Sl
whE e olele] a2 o
& o] = Alele] ofd A AAE
HAFA ef=th s=u=t 7o) 2B
A= ATER o=} 71Ut EE S]]
A & & glok

O 54 4 @7 NERI=e] E2X= W

@3] Bt H o] (extremely skewed),
A3 719 @7AES A &

Ao oA sjAsoF & o8 7HA] FAS A7|3th EoHTE,
P89 Agvidelst =2 e, B AN Afole] wAE
UEAS AYEEE 9 UEd SARARos YIS dE W7 )

oyt Tt FARHL FHS (omitted variable) EA7F Q7] otk FERHESG A ole]d= W

& 7be) BAY BA] 5
%LZ.

26) 319 AAH A tF AAH) AT
Aol BAL 514 Srgich

27) YA #AE

31%2004)01 Utk 7=
22X E3E AEshke o oA F9ol, o%la =l

AR oiA] s asfor & Aol 3t XS == Griliches(1995)E

ArpaaEe] A
APEFATL Aeht o] FolgEA that 27
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B 7> SAPNEEUZO &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

19953 =9l Hig 7 Axd 9

Al

oL,

(28 4] ATNLTR Y MHIEXIO K| 42AH 4"

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

t4

O R W AH|FA

t5

6

1) A7PEEATE

A 3 FA 3k Atele] AT (correlation) 2 2.
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[28 5] AHETAIS X=2t HE - J|YAZRe HAWUTR SIHE Alo|2] 2

1
0o ° y =-0.0049x + 0.0592
° . °, ° R®=10.001
0.5 F
° 3

;g Y o
w0 ——sr——
B 2 10
-
@ o
W 55
K0
[m] o
R ®

," | o

log(Labor)

0 54 6 7199 ATALEAE B Aol glolA] log(Labon) A5akel B
Ho2 A(random wal)o] BHETH A 094*42 Aol ghe AoE et
(@FARTAY Ane} W), AT FQU5E B )Tt o

A FEo] EXd v HES :rL7H‘?—-}lEr7<} Z7He Atoldle ojw g Tt
HA L dAY oz =T g A HAE FE T st As &
= oujgth B4 69 & b 9rje T AUt
ATNLFEATL Aol wEd, A A7 ARE 719 AFNETEAE]
NEFEA F7HS 7|9t BA R E4e 719 AR #d dlolE
o= R0, o] AFIEFAY A B o] kA e] Wizl 7| AAES
2} B2 (Gibrat's law in R&D investment) Ao HERT IthE A 9 7)gd A
olg} gFKKlette and Griliches[2000]). AA oA AES] B WMo Zo| 3
[1¥ 5]< oA AME-SkaL = 695 B o= aoFdt 7 Qltk o|H&
7N 7199 8d%t R&DFA A 57 < 719 AREEARe] EA01 A

mlﬂj‘i_lﬁnéﬁéé

&5 7199 R tiuiAZl Aol o] t)Er A=EAo)A] wl=A] 11
o] & Apololle FAMe] HAFRo] slof 3 SuHolgt & 4 ok AE
ol e f19] IAE Kol I A, Mg =2Jgh uie} o], o] 21}
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FARY 919 71318} o]Ak&ol thH]
g o), B APNEEA A4S 27
o] EAs=717t S8 Bt Ak
719 AF7NETEAe] ofe 544 A
B oupo] oeh, ZIERE ATREEA
o] WMEFo] A2 = A I
T2t lojx]  olEnt 1A EI(fxed
effect)y 7} 71HEE EA3tl= Aolth
719 ngane] A4 olf= 7199
AR 53N ofle} 7ol s
ANEIA] 54, o5 59 A 9
@) Aol 71&H 71819 Ao] wi= 715)
o) 717 F55He) Aol 5 e T}

o] BgH oz gk

a9

=X} 2989
X

71%40] ATABEAS SHe 2EHQ
o ATANEE sfel HUH YIS
WSO olF Fale] 71ge] 4o
Fefahes ke v giek AT A
Aol T3t 7l =g FAH o2 AR

o] A FdE) s, ATREER}
FIEL 7ol AFNLFAE 3t
A e G35 oA tiHIAI Ao
o AR $9g0] Atke A
ANETEARe] AL a3t Avke A
< g xS otk 3, AWNLE

A seelgo] B4Rl AR 7)Fu 8L
e AlgelAgnt wom, 1 7]
e FEA R Ug FAo) Hslel A
TALEA WL O 5Y A0
g % ok Web ATAEEA ol E
o] FA] gl AgolAEE 238l

EA7} Fad Bl
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ol A ZdAleHAl Argetaiel, Earell
A ARgSh= HiolH= 6957 71%dell tigh
8l 713k BE BEX|7}F EA8kE 5,560
Nel ZEo=Z FAH g dlolElolth
g Hlo|§ 9] Aol oMe 7S
2 ZEa7 T (random effect model)S
78tk ok, 4] (1) 1719 59
F7F ARHSE o7t . A
Al AF718] A (autoregressive) O] 22 A
Al Qlojd B HAASH
(ordinary least squares: OLS)S ITHZ 2
| 7 gtk oligt B¢ ge] 2ole
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&8st A7) FEel gk i
o HaAksHe 283k 3ol
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o) BYS ATl TR
?‘535&1:} o Xe UREsA & (gener-
alized method of moments: GMM)S %8
StATE Eao GMM7HES ASSHE
ol Theal Pk WA, RAkee] B
A gEol tiete] ot AofRiw
A grethe olt 2, §u4 %8
d 2y FAo) oM BZag Al
EAS TA oA ZHAE 4
(robust estimation)S & 4= A= A 9|
=4, GMM 7 B3 =g o «l
3 A3 FAHRPS Fs=, =
HEE 2y f oNsE JdE o8
& % QIehe oldo] ik w3 Awus
218 Alole] JABAE HiAISHA|
B 4 S Hold), A FAGE
LIMDEP Z& 7188 AM8-3}%rh2s)
ZA4Rge el ok 4 ()
ro] B4l wje}

© 8 4k T

o I

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

:d'wit +V,. 9)

a2

i

_ ’
wit - [yi,z—l’L Xliz=X2iz=flz’f ]

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

!

i
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28) William H. Greene, LIMDEP, version 8.0, Plainview, N. Y. :

o) aixE ofme Aoke FaeiA] o
=k A 9)olA AmwsE ohea) 2ol
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Zolgtal 743 WMRAM A7, x}
BEAE 9 22 5 A W57} 670 8
Ixbak =gHolA) o
srold), e37]o] ags)
= HsE g Ao M fie
AZbel| thaiaE BlolHA At =
HAQ WA ASHEA = o7]d)
= W5 g Aoz A1gaEs
o} merez £ = Azt g
5 A3} Ao] Qe wsrE
G 7L e37)e) sgEke A
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Greene(2000, 2002)0ll4 AHA|5HA] A
_‘: 1:]]-94— 7Lo] _Tf‘__}\]-t'sg\?ﬂ

2} GMM F823h= <=3l

Econometric Software, Inc., 2002. LIMDEP2]
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ojuf oA H AT HY 22 AHE =
Y37 ke, EadAe, dAz
AFst=ol, w3t Aofx F
oZR ZHx
2 3t stk T HAlE SRS
= o]9| HJAsl=rtot) o|l2F o 2=
Hrge] AR BAR] BFE =7
2 ARSRs Ao) 7FsslA|TE o]H A
ZHTE Afo =z glate] FAA}] o]
B7bssith il GMM7IHe o A
=B =34 At =420 ¢ @
o]2n} 23} 2] (over-identification)©]
HhEo| B2 2G50 Aok 4] g
=PRSS AE X o) A4 B A
YO = ARE-8Th

] OJ-,Q_

=

E F%X|(robust estimates)
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x7p50] Cin|gi4
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ok ol 7|l JaME At
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A FeJalr) mpEeld) =3 dirHo
AREo o] W B ARl 3)
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29) kollA] 153+ Cohen and Klepper(1996) 2.

e ‘ﬂ FE %71?;44 x}o] e
Fo=w Ao
€ Eﬂﬂ?i Eﬁwl ’*‘; 27}0}%@ wal
918917] A3l 19981 2 1999 o] %
2H 20020 tlEiNE GuisE 72}

AoJste] Az ARSI
2. 53s

<3 8> Klette-Johansen E3F oA &
o3t 2 FjFEAlS g AFolrt. WA
EA3} A (specification test) AIE H
H, g8 7 2 BF A 0% FFolA
SAHCE FolT Ae= yEhal 3l
th MMz A2 Aeole 543 A
Fwol BAACEE FsAT 7P B
A Jeha Qe ol ARAE 2 T
o2 A 9)d AumiSo] My
A9 = A 71818} A 2Ag S
ALl YA Akde] 2ol A siE
AHrEe] SAA 94 B ]

F2 ALF ZE WS} iR A
QoA 1% FoA BAHeE froldh
Ao yehtal Stk ok AEsdel 3
o} R&DWST}, Tl QojE A}
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(1) 2) () * ) (6) ™ ®
8454 518} 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)
uE} 0.0132%*% | (.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)
JAu <0.1312%%* | -0.1179%** | -0.0873*** 0.0411#** -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)
D)3He) 70|15 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 ZE A9ase] #4 % A
7)) el ghe BEQA, # = 1% FF, = 5% FE, * = 10% FEAN BAHOE Folke
o]
BEE W) FAA ool v A 18l = A devEE A
< Ao yepdth tvdae] Aol & 5 om0 = AR Rl
T 2 el wEbA AfolE Heled, A AAE veiia, = AA Y] A&
AHQ FgAFNe S FA G5 o oM A7HEEAR] A4 (produc-
Aog Uehar vk E]L ZF Aol tiveness)e UER= det|E R 4T
Sheite 3 Afole s F QUvk AP e AAE
= =] = o) =] = =] >
F7rete] F4E siledl, #8923 BRlolgkal 7PgskA(S, o=l) FEAF
CH]E o]9]o] duisdle JFFS F 2ZHE LE AR F Atk owl Yo
A gkobA] Felle EF8IA] ekgdh M= =ofstiseol, AdgLte] e
AA FAAT AulE AvEAL M FAls FAze] dubaolng =19

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

sfEle 2 719 el glolne) Sl wejulEz e 5 gl
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0.0068 0.0128 | 0.0261 0.0238 0.0329 | 0.0321 0.0228 0.0089 | 0.0199

e L]

FAATHEE ol &t LHS AR

5= AARIT

31
FATE Ol%ﬁ}?ﬂ, 2] (8)ellA A
AHA

AAE ZHD

42 u-a}o% ERE

S0 g A9 -
2439dTk. <3 1059 UEh 9

31) 87 21 e

PR Ao Sa

Q77149 AT EEX

NEL BEhs VIR S 1.7%, 5

N
N
N
s Mo
N

L Arto] 7b53sn *‘]H]Z‘_TE: 21]94

Az Aol FolEe Biig 7]
1

e S}Ud 16.4% AxolH,

RUNES

Tk 71502 16.6% 2 Y

3182 30.5% 2 AR A

AN
92E ATALEA S8 9 z]m

33%= 71

o o

l nr}mlﬁ

Iodlo vy

[o]

£ oy
ofy
o)

W
o 1o
o oy o

% .
=2

ol
bor

\;

)

>
ins
o

FoH,

N

21%, A% 19%, 71 - HA} 15% o]tk
A2 2xE0] AR 3o QJojr = AH|~

Aol 49%= 71 wom, Aok 2 gle}
ko) 24z} 45%, 43% TEOFE A U
BRI WHH 545 - AR 12%



174 | s=pagm% / 2005, |

CE 10> e[yt BIZ0|Y AHUER 298 Y XAAE FRstE
ATNEFA FE
ﬁéﬂ%jﬁ i T i
(1) AF - A - 54 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
5 71A 0.0881 0.1096 0.3135
(6) AE=k 0.0224 03316 03115
(7) 71 - A= 0.2221 0.1464 0.2674
(8) Aux 0.1093 0.1470 0.4949
A 01059 01663 a0s)
T 1) 870 AR AT T Bt () B AMIZEE A9 AxATS tioE g A
o 7P A Erten], UeiA A9 o), o] FgAe a ARENE 7Fe A
S oA 20%tlel Rl Aew 24 o] vk AE F4AS wlas) my,
=91k Rael A% B NFoR Hst 4%
M) < [0 Lok 2k 2ol, A (F3FE A 8%EEh /A 34
3 AN APAREA $1ES F4 o W 27%pR WA YRR gl
Sk k2 3t -47%FE HY] 97%00 o|& H, Klette-Johansen©] 438t =29 0]2]
ok 71 AR AV e Bg-oll= Hst 0% (S5 A% oA
AZ 20~30% ol ATk Aol W 23%(=4 - AZH7HA FA219 ATt
3 ATANE Eslo A7 1R ) 23%pE SHA YEhaL ok FReE
= gyl Asjld), Suete] A9 FAES AlHY, 3= Afdde F
A o] FFRTE e Row Uehta 3} 8%(71A)NA Hl 33%(AH7HA] F
At} Klette and Johansen(1998)-2 ‘*E"] A=) W7} 25%pEA, HEHoE Al
o] 7|9s WoE 7IHATNETEX AR ARG oA 2 Yepdth =2
oF B AREE ARSLES e dlold] AolE Het 8%(FEAIE) oA
o 2 7547}@ 11> vt i o A N%(FS - Z7H7HA #8219 H
& ATNEEA FAES 6%(TIEE A7F 19%p= o ZHA VeRtar vk F
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