HH U] 72

M
N
g
A

alg

o)
)

O

gl

Fe ol 7H4 29l

/\é )

I__l,L

=
=

7t ol &

=

4%

2242

=

o

2000-20053 7}A] 2]

atd
-

. He

il g
-

=K

Hin

=

[€)

[e) X]

) .

tol

[s]

Eay

[e)

A}

AL Wb glom FEe o
7142 BE (TP)

=
T

L o B} F-iEel A
KB4 7+ (DRS)7F YERbaL gQlTh

s

7F (IRS), Alx4

(RTS)

o

PN
T
. =
T

B
TR ok B4 F7F (IRS), 7Rl Au] AL 25 B ook

B

-

5
.
s

0

0

B

fi%e)

i

2 FgH= del 4484 7149

& (9

} =)

| AHAoE sfAE o] A

o

N
A

S

Aol JRA (AE), AEAIH]

(e}

=

(TEP)2)

I

1
-

LAAANE FIHE
QA SIHE (TFP)] & (—) 9

=

o

e =3 FEelA

2 A3ty o

=

o

o

-

3

==
R LN

Y2

ojo

o] W3}l (SC), 7R H] A

o) A (1E)°) T

B

it

-
T

o] A

1T}

PR

o

al

&tA 71o 5}

o

2= B35 L64, D24, C23

]

o =
-

Tor

73 A

5, 702-701 th-FAA], 3

)

200711070000).

2)7dE sty AAE

1) °]



Hird»e] stuEA HIIER
mechatronics)»2] Aol A8t Y= 1 {HI7Ex] AFgoln =3k
IT 7l&s EXE 3 gyt JI3As7ls 8 & XA 3449
I vl o s AdE Aow ek
o MS SoftA}2] Bill Gates3] -2 "Scientific American," 2007d 1€ 3 9]
oAl ZRFAE AWAQ Tl M-S v = AR A9
= dxstal 1970 PC = X% MS Basicdt 22 Aed =
Intelligent Robot)= $]3$F MS Robotics Studio 7Je] M4 S Hgs)ar

TS FAEEAYW (IFR)S 20200d AAZZAIo] 50009 Ze] f
A%t A8 BRI ME|AREARY] RV Zold Zlow A
aL Sl
gt E Aed 232 20049 Jb-F2E o
IT 839 My ot A A 599 stz

ety wPe Adel B3
A Asqd ZRO /MEHFE AdF3Ase 7H FHxol=
(humanoid robot)¥} UE A 7|HEe] A|53¥ AMH]AZE (URC-Ubiquitous
Robotic Companion) .2 &% At A AA 291 ZEYA=Q w52
A3 BHtps FEA 07 Q7| Tk REX| /e =83t §loH
Asd Mu|AZRold U EAS} AZE Y Y|Hte] X5d Zine 97|

A5y =R e 3 100 A FE
g2

310

N
ox R o rr
0o HEo

I
il

30 9 Ho ob o 32 r

ool

o

3) 100 AT ARE A8l UAD TV-E, DAl AA) wEA, A OB, A%d F vES
2, A BRI SW £FH, A% 23, e Ak A A4, vhol e Aok A7)k 8wk

4) Pai (2007) FZ.

5) ARFAHES] 11839 H2kolgh §tll AH]A-Wibro, DMB, Y E YA, &dgmEl, RFID, W-CDMA, A’} DTV,
VolP-, 3t)l 13 2kBeN, USN, IPv6-, 9t A1 AJ55-2FAdo] 584, tXE TV, SHESA, IT SoC, A
PC, YHITIE /W, DC- SWEFA, demgs, A58 255 Tt

6) MIT ©1E]o] 19| Breazealthh §o] AWet Alhe] W3} B Fa) 222 SHeshs 231 RoCo) 1 71247
(smeno] HLEHo|w] MITE ZRTIAR13} - 71ARE AEslols, Aelo} el § A% ziad 37 7%
% va 100 7% ERAAG. WA VS 7)EsE0] AART FEOE AL $F, 6el Z3ioklA
= As 90 9l

(e3

7) HEYIZE ATEYole =7Pd E35 Afs dh3ro] 38474 (31.1%), L&o] 5147 (41.6%), ©]=o] 2217



ste] Selibebe] Aol IT 7% Axebe) optEwA e £S5l A
2e FESD Ak 5 :

FAE 2~ (ubiquitous) EH0] FAS
ol ALg2fol| Al Al gski= Aol
Asd 2 F UEZ 7|9 fulAHA =2

s WA ISEREAIE AM UENAT Mu|aAo] g
4ol vl 1Tkl el A= (cash cow)o]l H F U=
22t E "Blue Ocean"?l 2R3t ol Ax=A7t =7
gaAee Feo Mad Aol o o @A @
(KSIC: Korea Standard Industrial Classification)ol|i= "2FH 8 ZE "o =21l
Hol glol &5 3 Al =]l Solddd weEt FaEsol o
o ZRAd s

3l AR As 3t ARE 2ol

o KU kUop
rN
oZ
i
v

oF ML Mz X
&4 du du o -

)
(o
fu
N
N

= 5}

A MHAE 2R Asd 2R

:
o
Rl
’

sk dojg e 3 W A= AFst Aol
ofel wel A 2007d 19 179 APALF-= o AIFZel dAH%=
s ZRALE AxdE 28, AdoAAvAE 22, AJAAE AL 25
Aeqd ZH FF 9 BEF 59 FEoE /st oy 74 £ E 3t 3
= AFAEERAAY ZEVE FEREHI ZRAC sEEHE F529 vH|Fo]
A gtk ERAY dAlE =t vk 28y ol d sAlE ghst
ste et 2 A= AAd AFFEEad] Aed 2RAY e AgEAY
< i HE FYste Hx9 Ao Es AdAYEE Uxsta e
T QA TIIES VSRS, Ved asidY A, R AAad
s, A2 284 2G4 9 vl 7HA 7o eRlo® Esfiste] EA S
AnE EYE o uE AFgAd=y 55 A =8t
O3 3ol 2 Ao BHES s/ nrgelMd s AME xS A9t
VAN FAAHNE A% & VEA AES AL FHoM = 9
= ERAN S dSs Askith
(17.9%), L83l fF30] 11670(94%) S5 -yt Y27 AMu|azRe] 443t A4S st Qv g
2RAG A 190019 200408 FUIFEA 2RI} 0)2E YEYARE Al FYata glon o} &
U, EAHE Bo] A5d m3sfue] vojd £AS dha vk 2RI|SES HollAt QR a1, wpRA
B, &0}, 39 A, LGAATF Al AAS T AU AR ] £ ES5E 19, i 39%

F1E e A AR oA 19], vl 29, Aol 4915 1S e,



ILl. & 84 S7He3 vl 7HA] 7o e<l

Kumbhakar (2000)= & 2422571 (total factor productivity growth)<
71X K. (technical progress), 712 &&74 W5 (technical efficiency change),
2] & &4 H3lallocative efficiency change), 1159 &3} (scale effects)
o Ul 7HA Qle® #fste oS A HET
yi = fxu, ) exp (ui) i =1, Nt =1, T, (1)
52 A AYAFE(stochastic frontier production function)E YERY = 2] (1)
NA yu= AR AFAA L] A A g ABAE, fixa, ) & FEA AAAEA,
x © QAFYHE, = AR FolE UBE AFE 7]sW 3t (technical
change)E e+ tgl¥lFolt.
ui 20 = AR 7199 AZF el A gAEE FEo R
ds YElE 54 awk go® Azte]| wet Wb A YA fix
i, yoll et AR fixi, vexp-ui)2] HlEZE FolH)

21 () FEA AABNEE fxa, B HEE WSt
watd A )9k 2o FF & A ir & At je
Bl L T K ol

din f(x,t)  0lnf(x,1) 3 Oln f(x,1) dx,

r _Lu
>,
oy
=
=
%
2
=

dt = ot + 5 Ox, dr - ()

7= B (TP) o o3 wAyst AA ArbeFe] wWsh= YA A S A7k o) g
oln £ (x,1)

Hu & ot olm QAT Wslel] o AHAAAYAEFS W=

Z Oln f(x,¢) dx

J ox, a2 SPEh

webA A ) vt Zol yERd 4 itk

dln f(x,t) .

a4 =TP+ Z €% (3)

g9 4 @9 @ORrE BewAt JPTS ¢ 5 Ak



alnf(xat) dxj o
ox; d = % (%
oln £ (x,1)

Oln f(x,t) dx; Oln f(x,1)

ox, g = Olnx, X, (¥¥
4 (09 $HE T} 2ol ekl ¢ k.
Oln f(x,t)
T, . o/
N m=a wy (e
dxj dx dlnx

mEb (3 (el g = x5, % = % g = g 7 HBE

% & Aghel E xs o Z74ES vhehdt
JHEE A 3) AARAES WETt VxR e) QAT WEE A
AEI s BojErh

A (D= %%ﬁzi Agksto] AIZE ¢oof] s A owlskal A3)S ol &3shd
2 4y =E9rh

diny . dinf(xn)  du . du

da =Y = dt - dt =P+ T OEX - g (4
du
2 @elA - gr = AR vla &Aool AZkel et FastEA AEA A
of EAFE BESHE |e5E selA e Ajgago
Heblle Z1ed medel dakgs A (e 2ol A AN s pol
st AAYAE fx, exp-w) ] HIEE GO H )
S (x,t)exp(—u)

_4

TE = f(x,t) = exp (_u) (5)
InTE = A g = - g,

dinTE dTE 1 dTE |
dTE dt = TE dt = TE= - 6) °] == "t}

Webd A @ FAR AT F7HE R 7ERN, QAT

du
dt
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pdi}

%"—WLE sjd H]O]Eﬁé 01%3}% ZHEAA S gE54 AAYAES (stochastic
S %=

| T
A5 AJAkES  (translog

-

production function)E 7F33FR o™ 7|&Z HlEE&AS YEU = 4= o]E
Aoz WYy FAs AEA 3 (truncated-normal distribution)E k™ A7k
of we} WEshes MY 7Hd FFFHE AR SR 7HYSEITE (Battese
¢} Coelli (1992)).

—l>

1 1
‘ - Inx
Inyao = % + @ + agnxg + ap + 5 B¢ L”) +9 P (lnszt)

Inx,, Inx,,

+ 2 Bt + B M Inxg By
=L Nt=1T,u>0 (9)

AZNA yar= AR 7199 rdE AFER, = ARE, x & A 7199 1
G5 kx] BALATEF AE, f = A 4 25, 283 L% ke 4
7y s ARs vERdh
e S Aoln A N (0,0,)9 AFEES M G54 93} Folv
AR A N F A AA AAEAS Ve V1E4 sasds vER
= g53 ox g9l U 9= ZHo|n U, > o ot B dFoMe=
Battese 2} Coelli (1992)7} oFzj e} o] A3t 7|<=4 Hja &4

i = uiexp (-1(t-1)), (10)

+ ,BTKtlnxKit + (Uit—uiz),

c
¢

u

7| U= = Aol EAS N (0, 0.)° HAFEEZE 0o A3 N(H,

09 BEE AHAH, 1= 71EH wasd Al 43 W3
flst B2 n7F Hold V1de] Vlsd a&ido] Axko] A
Zlolm [zol™ 7|w=4 a&/do] =
3}sl= Wl &&4] (time-varying technical inefficiency)= 7Fd3slal th
Aol RagE, = (72/0'2 o= O, 4+ O, A8 #H9H  (maximum
likelihood estimation)©. = F4 33l om = TA3] 0 I 1 Ato]o SIA Hu},
Zl=d a8ide Aztel wE MEsiEle] 12 1 Eo] Qlo] AlZhe] wE
7199 714 a84 W3 fdo] e Y|delM Fdste] 3 W 7199



(09}

= e =97 2VIHE WA Ao AP A 7 o] Aetthe
Aore slov 4wk ARsel dol A AAL AR £} B
Jdd Holez 7Y 5% HEdelHE Ak & Al Aes
R Eoleta Akt

=, exp ((N(-T)= 2F 7140l FL3 7124 HmEge] Alttel] mE WE
WS A3 Qlo] vF ®Eke] ®I97E weol el g2y 7194 19 V=4
agAol T7tetd 7Y 29 V=4 2EAE FUteke AE vl ETh

2 (1) =59 =% &84 (output elasticity of labor), 2] (12)2 A9
A= ©84 (output elasticity of capital)o]™ 2] (13)= R st RS

(returns to scale)® 7 o] ¥ T}
& = 0lnf (x )/ Olnx. = O + PBuln xx + Puln xi + But (11)
€ =0 Inf (x )/ Oln xx = % + Pxulnxi + P In xx + Pwt (12)

RTS = &+ & (13)

71X B & TP (rate of technical progress)i= 2] (14)3} #o] A oj¥ )

= 0 Infix .t)/ 0t = % + Bt + P In xi + P In xx (14)

A AD~AHNA, In x: 8 In xx = A (9)9] FEA AARNTTE
& o] FAeAaTF BEFHws YUt oM Vs EY 8
ey 71EXEE PAIE fro] o e AW VEXRT =

Ao, P 7t ¥ e 7HAA AL AbgHolH, By I Pu 7t BF 0
g FHA V=R E ouE

offt
S~
=

.

. &3 #ld doly

ATl AFRE = d E HlolE = 1999-20057FA] 1A TE A
29 FARANRIA, D TFG ARG AL oA ZEAGS W REO
2 BRE A £33 AFAE T 59 ol FHYES 18 AdAE
2 7" dAAEE AFEEIT
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=BG (C)e 2ERAN U BEE 9T, HAFe, HAFYEL
PSRRI ARG (€S PARY B Fom Zysark

T BE> 7 e AN g A (C= CL + Ck)olH, T vl&e ot =

F0] € AEB]EO HFS (Si= CL/C, Sk= Cx/C) FH]EolM A=
s AR @ AH]gn]Eoltt

E 12 ZRAG i dH gE4 AAAATET AMEE WeEe] B
4 ¥ FHAE HoE

X1 EE ARY Fv E F54 AANAE T AMRE HeEY H Ul
E=HA
252 A4 AP |[ATAR RS ANJAAMB A 25 75 9
A Ex 25 25 FaE
= AFIA 5| 68,489 6,257 4,215 6,780 15,209
= A5A 27,422 14,675 10,371 16,680 36,709
e 2.6475 2.3759 2.5449 2.4610 2.8333
(0.9560) (0.7116) (0.8400) (0.8449) (1.0350)
Ap 5.8625 5.7991 5.9441 5.5439 6.0269
(1.7109) (1.3734) (1.5328) (1.6592) (1.8120)
F7F7EA 6.2728 6.1618 6.1535 5.8471 6.4707
(1.3222) (1.0031) (1.1970) (1.2383) (1.4451)
el 0.8155 0.8188 0.8210 0.8226 0.8107
(0.0124) (0.0142) (0.0184) (0.0161) (0.0101)

FwE, AR, BRI e A @olW O%e mE@xs dEd,

g wW 2RAYS) B G wENEe fASRY 23 RE 9 REE
5, AR, A B wel B aw BEEAE ok A R
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x—]ti o

5068 fo Ju T o 1 a

a8y Al

® 22X A P d S5 AARANETE ™l die pEHE A
A7 IR s | | Ay
ST #k
ERAY A
Ho:V=H=1=0 -61725.2 14799.78 10.50" | Ho 77+
Ho: 7=0 -61802.25 154.14 6.63 | Ho 717}
Ho: = Brr=Pr = Prx =0 -62773.2 2096.05 13.28 | Ho 7]2+
Ho:Bu=Pw=0 -62000.62 550.88 921 |Ho 72}
Ho: B =B =Pix=Br=0| -61936.22 422.08 13.28 | Ho 7]2+
AxAE =2
Ho: ¥ =H=1=0 -10477.9 1956.15 10.50° | Ho 717+
Ho: 7=0 -10478.44 1.102 6.63 | Ho e
Ho:Cp=Prr=Pr=Pm=0 | -10816.19 676.606 13.28 | Ho 7]2+
Ho:Brn=Pr= 0 -10530.22 104.676 921 |Ho 717}
Ho: B =B =Pix=Brr=0| -10696.35 436.932 13.28 | Ho 7]2+
AEAAHAg 28
Ho:7=H=1=0 -8648.03 1817.45 10.50° | Ho 717}
Ho: 7=0 -8648.34 0.63 6.63 | Ho A&
Ho: = Brr=Pr, = Brx =0 -8828.55 361.05 13.28 | Ho 7]2+
Ho:Bu=Pw= 0 -8679.66 63.26 921 |Ho, 7|2+
Ho: B =B =PBix=Brmw=0| -8766.36 236.67 13.28 | Ho 7]2+
NAMH AR 25
Ho:- 7 =M =1= -13654.6 3046.413 10.50" | Ho 717}
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Ho: 7=0 -13656.13 3.07 6.63 | Ho &8
Ho: % =P =P =P =0 -13895.64 482.092 13.28 | Ho 717+
Ho:Bn=Pr= 0 -13706.28 103.366 921 |Ho 7|7+
Ho: B =Bk =Pix=0Brr=0| -13748.15 187.12 13.28 | Ho 712}
Aed =X 74 8

T

Ho: ¥V =H=11=( -34556.1 5787.755 10.50" | Ho 717}
Ho: =0 -34592.01 71.924 6.63 | Ho 717}
Ho: @ =B =PBn=Pr=0 | -35735.54 2358.97 1328 | Ho 7|7}
Ho:Brn=Pw= 0 -34306.49 500.886 921 |H, 7|7t
Ho: B =Bk =Px=PBrr=0| -34833.25 5544 13.28 | Ho 712}

2o thst B (Returns to Scale)

F 3 BE AxRYE 2 P29 Aed 2X FE 9 FEE FEAMe
TrEe] gk B A (DRS)ZF WERRAL glont HE MHAg BRPEES
Bo thek B F7F (IRS)7F FHEL H) ME|AE BRFES vlekst
thab o] tf$ B F7F (RS7F YERY I S o 5 Qv
e A FEolA R tig B (RTS)7F Aol whel Axp Foheta =
ol WE A &EHA (6)9 S7heE ARl WiE AAed &EHA (6¢)9
l
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X3RS P A d B V=3 284 (ATE), 714 2849 W
st& (7E), TPECl thet B (RTS)
A 71 A5
T ol i Bt PR P S Y P !
S Gt S T S S
ATE| 2000 0.545 0.710 0.669 0.679 0.667
2001 0.540 0.715 0.673 0.678 0.662
2002 0.528 0.728 0.678 0.675 0.657
2003 0.517 0.728 0.679 0.676 0.647
2004 0.511 0.728 0.677 0.682 0.644
2005 0.498 0.723 0.677 0.678 0.632
2000-2005 |  0.523 0.722 0.675 0.678 0.651
TE 2000 -0.0298 -0.0266 -0.0084 -0.0114 -0.0091
2001 -0.0090  |0.0063 0.0058 -0.0012 -0.0080
2002 -0.0232  |0.0188 0.0069 -0.0044 -0.0066
2003 -0.0210 -0.0001 0.0013 0.0017 -0.0159
2004 -0.0110 -0.0003 -0.0027 0.0080 -0.0049
2005 -0.0263 -0.0070 -0.0004 -0.0049 -0.0190
2000-2005 | -0.0201 -0.0014 0.0004 -0.0020 -0.0106
RTS| 2000 0.968  [0.949 1.118 1.000 0.941
2001 0.965  [0.952 1.124 1.008 0.949
2002 0.963  |0.956 1.130 1.016 0.958
2003 0.960 0.959 1.136 1.024 0.966
2004 0.958 0.962 1.143 1.032 0.975
2005 0.955 0.965 1.149 1.040 0.983
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2000-2005 0.961 0.957 1.133 1.020 0.962

(0.319) (0.060) (0.066) (0.047) (0.030)

F:1) () k2 A2F 2723k 2) RTS =€ +€k.

V3. & 242 7188 vl 7HA 718

F 45, 19 129 FEA N A AxPE 2R T
& (TP)L HIZ ()9 F=olu A&KH oz o] 2005

(Mo FEA 001477 AFFOoTH F Q2NN T (1FP)S FEA
71aL Qhom wmgAbgAolm Aol VleRnE vehla v (b

=0.0236 (tZk= 6.07), B = -0.0204(tZk= -10.22)).

E QAWM ZEIE (TFP)°) ()9 FFM At MAE] 20041 o]
o2 & (H)9 o= AH doo= I8 5949 o] wjEasAid Y

WA (AE)°] 7 Al 7]ejskaL Sl

A, AT G ZREOM VS EE (TP HlE +()9 5ol
A&HHOZ ANds ] 20053 =] HEA F (5] TR 0.00695 AlATFL.
A T 2 S (TrP)E BT A A 2910] Hal gleH

AA mEARE Aol AR VAR E YER AL ATt (Fr=0.0258 (t

% 22WANFIE (ThP)e] (-) 9] FEAA AA A 20053 e
= | mojFis u}
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o, Avd 2R RE U REEF LR F Q2WNNIIE (TRP)S
LA oz F (M9 FEe T YFAoM ofgt A RE F 22

a4 MA (1E)e Ul BE ke Mg Azttt ol AAAAE A
G ol FA7IE VXK &5 A E = AN Uehe de R
& Ale] A% A} (technological innovation leader)oll ot Ak Al o] Afek
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Measurement of the growth potential for the Robot Industry of Korea

Abstract

This paper investigated the of growth potential of the four sub-sectors of robot
industry of Korea by analyzing the 2000-2005 total factor productivity (TFP)
growth. Four contributors to the TFP growth, rate of technical progress (TP),
changes in technical efficiency, changes in scale effects, and changes in
allocative efficiency of the four robot industrial sectors of Korea were estimated
using 1999-2005 micro-level unbalanced panel data. Empirical results showed
that the TFP growth of the intelligent robot parts and components sector
exhibited high technical progress (TP) which was a key contributor to the TFP
growth whereas the other three sectors showed positive level of technical
progress and TFP growth only recent 2004-2005.  Strong increasing returns to
scale (IRS) of the professional robot sector formed a striking contrast to the
decreasing returns to scale (DRS) of the manufacturing robot sector and
intelligent robot parts and components sector. In conclusion, the high level of
TFP growth supported by the technical progress (TP) for the intelligent robot
parts and components sector was greater in magnitude than the other three
assembled robot sectors revealed the growth potential of the robot industry of

Korea.

Key words: the robot industry of Korea, TFP growth, technical progress,

technical efficiency, scale effects, allocative efficiency

JEL: L64, D24, C23
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