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ot 1 23S Hlwsle] AW BTk ANVACdAME oo B4 AdE okl

. ¢2lvet ICTASS] Bt

(2" Dg Fxsh, ICTA ol f-evket A AdellA 2R ek Bl GDP
o] A% 19959 2.6%<04 20099 10.4%, 2L 71zt F Au|Eare] A9
16.8%°014 32.7%, WZkAMe] S 2.4%°0M 7.7%, =2 7% 20004
23.1%°1A4 20094 43.2%, 2& 713t 5 799 A5 16.2% A 25.0% =2 F<=
3] =] stk 3
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5 EFF o] gatme] et Hrh o Al 8- HA (2010) FE.
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¢ = ‘912{7(;(” at Bt + EﬁﬂlnXl,
jl= HL,ML,LL,ICT,NICT M (10)
21 (10) oA 2+ &7ke) ghZ Allkelr] HeliM e Ao Bae) 7F 57pd -
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FE (NT+ K07 58 529 749 NS 23 Heg, 259 AfF
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(E 1) 2t e 7| =SA~
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(k9] ekg (1995 71 E97HE), 9RkAgh)

ICT HICT ke ] A8
Aeel Az AR | AEAE w5At =54 =54 S
= T | ZEAZE | 2ZEARE | 2EARE

1,247,323 | 152,023 | 1,062,784 | 16,074 21, 585 7,205 775,729

A
(223,737) | (24,700) | (183,417) | (2,843) (749) (2,054) | (153,224)
697,209 | 89,434 | 394,153 2,751 6,072 2,213 517,729

A%
(162,649) | (10,776) | (60,457) (427) (400) (731) (121, 258)
ICT | 237,944 20, 331 65, 250 598 1,211 245 170, 435
| (123,611) | (2,570) | (10,398) (116) (61) (84) (89, 344)
H|ICT | 459,265 | 69,103 | 328,903 2,153 4, 861 1,967 347, 294
T | (43,426) (9, 876) (56, 714) (318) (355) (650) (34, 826)
353,139 | 43,659 | 320,865 8,797 11,932 3,557 161, 864

AH| 2
(55,771) | (13,832) | (48,002) | (2,241) (363) (642) (28,102)
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T4 A TR A HA g2 9, (e 25 dAkkl

2 AelN 2o444 2748 (TFP) & 71600 (10), 7144 &84l
(TEC) % F=AHSE) o) $3o.2 Folsta ICT2 5
o Uire] Aargel Wgle] 291 Awyc) 53 3
of Wit A, I, AR YAt Selterste] A AolE 217 vl

do g

14) BAlA olga $eleE AL S 107 Favse) N 2EARE B30 458
e,
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A=Y ICT ¥

W F42 +BAF W A +B5A%
(InZCT) -0.906*  (-1.738) (IlnZCT)t 0.021  (1.612)
(InNICT) 1,293 (1.542) (InNICT)(InHL) 0.008  (0.088)
(InHL) 0.100  (0.330) (InNICT)(InML) 0.132  (0.831)
(InML) -0.972  (-1.362) (InNICT)(InLL) -0.023  (-0.285)
(InLL) 1.160**  (2.251) (InNVICT)(1nM) -0.001 (0. 009)
(InM) 0.501  (0.701) (InNICT)t -0.013  (-0.652)
t 0.232**  (2.584) (InHL)(InML) -0.016  (-0.154)
(InZCT)? -0.065*  (-1.963) (InHL)(InLL) 0.039  (0.786)
(InNICT)? -0.148  (-1.641) (InAL)(InM) -0.068  (-0.943)
(InHL)? -0.032  (-1.356) (InHL)t 0.010  (1.374)
(InML)? 0.145 (1. 147) (InML)(InLL) 0.040  (0.577)
(InLL)? 0.022  (0.995) (InML)(In M) -0.050  (-0.404)
(Inhz)? 0.036  (0.480) (In ML)t 0.004  (0.150)
? -0.001  (-0.546) (InZL)(InM) -0. 147*** (2. 826)
(InfCT)(InNICT) 0.131 (1. 261) (InLL)t 0.003  (0.402)
(InfCT)(InHL) 0.079*  (1.983) (InaNt -0.030**  (-2.152)
(InZCT)(ln ML) -0.201*  (-1.754) m 0.466™*  (2.611)
(InZCT)(InLL) 0.014 (0. 423) 7, 0.072***  (5.030)
(InfCT)(In M) 0.124*  (1.980) 75 0.188"**  (2.856)
SATTR 0.029 239 R? 0.9
D OWE CEARS.
% p<0.01, ** p<0.05, * p<0.1.
2] ICT +
L FHA - BAY g 32 +BAF
(InfCT) 0.397  (0.861) (InfCT)t -0.023**  (-2.578)
(lnNICT) -0.010  (-0.030)  (InNVICT)(InHL)  -0.126™** (-3.845)
(InHL) 1.389***  (5.948) (InNICT)(InML) -0.012  (-0.123)
(InAL) 0.337  (0.644) (InNVICT)(InLL)  -0.126*** (-2.703)
(InLL) 0.935***  (3.759) (InNICT)(1n M) 0.066  (0.814)
(InM) -0.215 (0. 446) (InNVICT)t 0.010  (1.016)




HEEANAAY] Foad ARl Vled BEEE AR A 41

t -0.032  (-0.6398) (IlnHL)(InML) -0.231*** (-3.821)
(InZCT)? 0.099***  (2.881) (InHL)(InLL) 0.029  (1.250)
(InNICT)? 0.095*  (1.825) (InHL)(1nM) 0.022  (0.492)
(InHL)? 0.104***  (5.558) (InHL)t -0.012*  (-1.885)
(InML)? 0.280***  (3.272) (InML)(InLL) 0.138***  (3.540)
(InLL)? -0.038**  (-2.083) (In ML) (In M) -0.214**  (-2.087)
(InM)? 0.019  (0.348) (In ML)t -0.003  (-0.191)
£ -0.002  (-1.031) (InZL)(InA) 0.077**  (2.097)
(InfCT)(nNICT)  -0.160***  (-2.798) (InLL)t -0.005  (-1.133)
(InZCT)(InHL) 0.022 (0.523) (InM)t 0.028* (1.721)
(InJCT)(InML) -0.061  (-0.774) m 1069 (0.939)
(InZCT)(InLL) -0.095***  (-2.971) M -0. 113*** (3. 050)
(InZCT)(1n) 0.027  (0.495) 73 -0.651  (-1.437)
AT 0. 052 239 R? 0.9

F(O)de +BAE.

*** p<0.01, ** p<0.05, * p<0.1

(E 3) Mg 71d 2%
Ao A A a— s
F-EA4%| p-value |F-ZA4%| p-value
i,ji?i [;iii}i: Bopy=0) | B | T2 | 7885 | 0.000 | 22317 | 0.000
?f:f?ji By —mfr—0) | B | | zoM | 008 | - -
?f;jl ﬂifi o fy=0) 6 | 72 | 2737 | 0019 | - -
2 AR AR ddg 7MEER A (D 2ok 94§

ly
%
1>

AYaerel AP slslo] Yake s 1t A - HARATL £3E Ao A
Gl 4ol Bl i 7M A e Axdda ey 25 1% fe
Tatell A Af7Hdol Z1AE o] el kg FEe X—Vé*é-% ﬂﬂé‘}ﬂ A

. EAR 7ISNEE Suste Alge] 2]

Lo
Jr
9,
=
o
&
o
N
é
Fx
xﬁ
lo,
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BE 5% felrEelre 71748 et 10% felvEst
AR O AR
2

2) M=g ICTHE2

vkl Al xY ICTHE9] 45 vlwAd me Sz gibdo] 3y
EES Holx 3 F8aM 7S Y
th. a2y (a9 §-ByelA vl A5 Al
1990t $1F 5% 9] =& ol A 2000 5o

< Holx gl 16 ojgjdt Ul 7&K, 7]&4

B3 25 1990 $ute] wlsf AAA o= wolsly uﬂ%&i %O]%D‘r.
.]

7}
W, ICT 4 M% *0‘7}%% A= FetAE 27 sk 9lal sl &L
2 S7keE ARl BEEY 58 FEoloM FEd TS 7 Q)
5= & F vk =g fveE Azl ICTHES] 2 e 7]es] SHws
oflel Ty aie] FA W] Bl HPd A JZs) & < qivk ot
AR fEve} B F8H R ICTHEY] A 37 2 71ex i ¢
Eskar TAlOl 7leA S84 el e FEHE Hela glof ol tigk F9
7h Aesith 20009 o] F FLa TS AN HRE A3jEhd (1
8-D)E Foll AvEw, vyt did Hlsid e I w2 s Alw Ueh
ok mlEe] Fe A S7HEE 1990 Tk o] F 5% ) FHF S A &3}

o glor JRo| 9 F7A7E ShE A 20003 Aol 5% SHF S

15) AlElagie] 29 % wAsh Al WA ARM she] mEe el FEuA el 23
F70] BrPsan.

16) WP - S5 (2005) o = ICTAIS] e AFE @ AR, AARE, 9
2% BA], BN A0 Fa2 Fhee] BT Bae) FPANT e e u
olm ek ol FLAANA A W} o83 HolEle] AelolA AR Ao R s

(e}

e

dl, 28t - 3k5E (2005) & FIPIRAE VIR @ AASAEAE o8, YL
Jl =%, A9 HolHe FxdARl FARLE 5 TES 7IF2R o 837] Wz
eI 9] A (quality) & W93 &3} (composition effect) & E3o| E&3IA] &3}

2 S A Es Sof 53t neEA °L°} ol fItEe] FoLAt
FgEo] 9l7] Wizl #ae] FHAEG ¥ 1L §hE Hole Ao® e

ox ¥ N Porlr
X ﬂ' _{g -
L
‘fra

2
ﬂ/
2
nw



RNV FOAPWY FAVE: J1EH BEYS PAd AP 4
(O 8) M= ICTHEES ELAMMN(TFP) S7t =
A ST 28 AW e (A 1R
(%) 8.00%
Y T1C TEC SE TFP .
G282 531 570 461 -0.62 0.46  coom | b ‘
oA 281 644 335 0.24 3.3 oo~ s v
ofAlojx|9d 11.17 5.50 -1.43 -0.02 4.05 ~° U
Sauet 14.84 6.38 -2.79 -0.11 3.47 ... —=ss  —geve
B. 7100 Selvelel $R444 ¥
(%5) " vom
Y TC TEC SE TFP ° ;
1996-2000{17.43 7.30 -2.50 0.20 5.01 =es|
2001-2005|12.25 5.5 3.00 -0.42 194 .| ioseses
1996-2005 | 14.84 6.38 -2.79 -0.11 3.47
C. 20008 o] Z8 2424 Ha
(%, %D> oo —-— Esg
Y TC TEC SE TrP =™ i
= 1.85 6.32 -4.62 -0.28 1.42
Az | . . . A7
[ o= oa)
T?];ra} 12,25 5.45 -3.09 -0.42 1.94 oo e -
(A)-(B) |-10.40 0.86 -1.53 0.14 -0.52 ...
D. 717F8 F879 F9AR4H] 3
ol uE
(%) Y TC TEC SE TFP| Y TC TEC SE  TFP
1996-2000 | 20.21 4.74  0.00 0.70 543 | 9.93 4.43 -0.97 0.21  3.68
2001-2005 | 4.39  5.42  0.00 -0.10 5.32 [10.36 4.8 0.82 -0.06 5.58
1996-2005 | 12.30 5.08 0.00 0.30 538 | 10.15 4.63 -0.07 0.08 4.63
Fagat A7)
1996-2000 | 2.93 -2.56 250 0.49 0.43 | -7.34 -2.87 153 0.01 -1.33
2001-2005 | -7.57 -0.03 3.09 0.32 3.38 | -1.59 -0.63 3.91 0.37 3.64
1996-2005 | -2.32 -1.30 2,79 0.41 190 | -4.47 -1.75 2.72 0.19 1.16
FYE 24 3718, TCE 714 H, TECE 7|+% &84 W3, SEx 71283, TFPe £84

A

o
c
oX o
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B2 A7 T G T2AQ BAAAE setel] $i9) 25e] Az 1T
7o) 714 £84 FolE ATEW (27 9o r. olF AWuY, A% ICT
220 79 BE Aoe FrhselN T4l ASH o Rolx glor ey
oel A% 27kgel £E4 AAE A% SUHD Ik A71E Ee]
o] olA W ALEE|)7L FH3 BAHE v 7% A ARE T )R
A7) Wge] ANAoz LA ol B Aol WA 4 gloit ol
Age] T A%A 0w fAHTE Hol FAHe] Uk st
(O 9) M= ICTREE 7I=X 28d HAlel O8Y F0|
::Z | — X2 ) —— R I ::
—=— x|y —a— oA OFR|
080 - —H—oa| e} - o8

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

F: 7167 B84 RAE AVAEY B84 £F A% A9 Aoz Ason], Aoz
EAE YA B 710 1 2e BEE ehllE kel &4 12 T3 20 U
BUAQ $5S Uehile WAz Aden

17) A7 =ez Qs A4t 2|7t 46| s v 7 |
A7) wEel o] = Qe BFhH oz g&do] WA oR stsle JHE B 7heAdel sloh

y
M
o
rir
>
1

f
P
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(# 4) Hzed ICTFRel 712X 28d s 371819

713t vt (39)) AA=7E A= (1) 429
. 1995-2000 0.681 0. 685 1.000 0.739
o 2001-2005 0.583 0.575 1.000 0.732
AA71Z 0. 636 0.635 1.000 0.736
713k vt AR =7} = dE
o 1996-2000 -2.50% 0.71%  0.00%  -0.97%
S 2001-2005 -3,09% 462%  0.00%  0.82%
A 717 -2.79% -3.69% 0.00% -0.07%

3) MH|AY ICTH

vl e Ay ICTRES thg ez B3 date (ag 10po] 2o 9)
ot AlzgH s R Mu A ICTH-
ek 2y Aol Afclle S/HEEE ga ol 22US Hela glEd,
FHAGT Felvete] A9 Au s ICTH-ES] Aido]l F7istke 2 o= Vet
Ui JARE GuiRde] A e3]e Aol fAadta e Ao et
(O™ 10-Byold $elvete] 495 71z R viro] AuEd Mu)age] ICTH

L

T A=Y /‘Ji’*W 51990

o T EEA £9E UEhith
e trEA Auag ICTHEe] 75 71eE87} &) o #38 Holx 3le
°lE Ve AlRte] 3EFE WA ek HuIt wiA|E = Attt ol T ¢ J-&—
A F 7= #5803, Aulzobgel] gt JE7E 23EdoR s 7H aae)
g SAIZE A A A= WtgEA] o} AH| 2 7hA 9] shete] Tl Eﬂroﬂ HolE

deom 2 U=

AR FFsAo] otk Al AEAT Do) AAGEA} ARsbEo] A ol A
JEe) o) ANE FR3 NS Rahmm B Qo] 24 o Rl HAE Aol A
o Br} AT B4, B =Rt /eans %&X” = A7k wE AL

o WsteE Folstgid, Aol e B olFe /& Bk ohe el g
A, A Sol el E B Wl Bk webd B 47ARE A48 mls, 71Ein
29100 We) 710 WAYE B ohlel 714t BAF AR A - FAYES £
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%—1 R4
H]29] ICTHES] 423 A 71 25 A= B d3lske Aoz v
&

M S olZa e FoE veRdoy 7% 1K) 3
1.16%p A& o} MH| 2] ICTH-E2] AidS Hit ¢ adA1717] SlsliME 7]
Z

& AW ZUE P43 A2 5 gl 4 digk] AXsHoloF & Ao mel,

(T8 10) Me|AHL ICTRES EQLAMMYE(TFP) B7I2 23l

A =7 2EE A B (A 717

(%) ] o
Y TC TEC SE TFP

4.00%
3.00%

2929 9.89 0.53 2.82 1.26 4.61 ¢

1.00%

0.00%

Ogu Z]gj' 6.80 -L.8L 251 215 -1.48 -1.00% SEAY | ‘ ofiAl of x| ‘ 2|Lbat
ool 12.94 -1.59 4.67 -1.33 174 L.

-3.00%
-4.00% =gy e

SEvE 1493 -1.49 4.48 0.59 3.58 b —Easusy

-5.00%

B. 71308 fejuete] Faangrtd Eef

8.00%

Y TC TEC SE  TFP o | | o —
1996-2000| 20.34 -1.55 6.59 0.94 5.98 soox
2001-2005| 9.52 144 2.38 0.24 119 o=
1996-2005 | 14.93 -1.49 4.48 0.59 3.58 o]

o Hlo] girka WHhe Zlo] BYE Aoz AzErt F, J1Enst go] RES Hol:
A& Az ICTH-2e wla) ME]=g] ICTH-e] 1) =g Tl Be i oFdhe Al
Aol HAoz 8l 71&Rne] FEr} A £ 2) R FAe] Gl ur} o M)
el Ao ME 4 glrk MHlAaY ICTHES S 25 Felvetdr e 713
o29] JAS 71 g ae) Blgely] ule] ehilel vla) ftAlE 22} Acka & 4
sk o] FAz AL T BRe] Aol ol G A B A%
A 24 A W Fe8 ol 350 o Fold F& Aol UEaA @k old] B
& BANT 24 AHse T4 Age] A b=,
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C. 2000 °1F FQAAA v
(%, %D) o] e
i ZRL
Y TC TEC SE TFP e == .
AR _
6.16 -0.28 1.81 -0.58 0.95 o
:g ‘—‘QL (A) 050% 0.55% -
° 0.00% T
T?B‘ja} 9.52 -L44 238 0.2 119 == [ st
(AN)-(B) |-3.36 116 -0.57 -0.82 -0.24 .
D. 7138 Fe%e) FRAYWY B
ol q¥
(%) Y TC TEC SE TFP | Y TC TEC SE TFP

1996-2000 6.41 -2.52 2.50 -5.56 -5.58 |15.48 -2.42 7.29 -3.57 1.30
2001-2005 5.44 2,64 1.42 -6.13 -7.34 | 6.42 -0.96 2.41 -2.94 -1.49

1996-2005 5.92 -2.58 1.96 -5.84 -6.46 | 10.95 -1.69 4.85 -3.25 -0.10

Fa=9e] A %p)
1996-2000 | -13.93 -0.98 -4.08 -6.50 -11.56 | -4.86 -0.88 0.70 -4.50 -4.68
2001-2005 -4.08 -1.20 -0.96 -6.37 -8.53 | -3.10 0.48 0.03 -3.18 -2.67

1996-2005 | -9.01 -1.09 -2.52 -6.43 -10.04 | -3.98 -0.20 0.36 -3.84 -3.68

FYE 34E 18, TCe 7IeX R, TECE 7163 &84 W3}, SEx w2a¥, TFPE 284
A Z7)E,

(Tg 1) Melagd ICTFE2 718X 229 HAlet O8Y F0|

1.00 1.0

0.590 - om

080 - -——".’-/—.-—’.’_'——_.‘——.'—_. e

0.70 0.7

0.60 b=t —— o x| o - 06
—.— L= —— =]

050 Ho|xH ORA|CER| os
—#—oa|Lta}

0.40 - 04
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F7HHo R Zharo] Mu|Aaq] ICTHE] 7|38 T84 Fols AvEdA (Od
117} o] ezt ICTH-E9] Z-F BE A 99| 171E0lA E&d0] 244

o2 AR gom zedeld 98 le] B8y AR A% Fawn
Sl Zlew et oAY aeAel ANl S0l B AN R
e AT, HE AL S 584 MARGE 7R B Tl Aol Ak 7Y
Aol o] & a9 & Aoz AR 2 4+ 9tk
(E b) ME|AY ICTERS| 7|8d 284 =21 Z7|820)
7I17¢ Syt (84 AA=7E u=2%)  4E10)
. 1995-2000 0.672 0.716 0. 801 0. 665
e 2001-2005 0.826 0.833 0. 888 0.825
AA 712 0.742 0. 769 0. 841 0.738
i Seltet P e L SE)
g 1996-2000 6.59% 1.32% 2.50% 7.29%
o 2001-2005 2.38% 1.81% 1.42% 2.41%
AA71 1.48% 3.07% 1.96% 1.85%
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L 35 - olFH, "YUEFAAY FoAaXMIT O B8R, T A gsl A,
A2448, A4z, 2008, pp. 47-70.
(Translated in English) Kang, S.M. and J.B. Lee, “Total Factor Productivity Growth and
the Decomposition Components of Korean Port-Logistics Industry,” Journal of Korea Port
Economic Association, Vol. 24, No. 4, 2008, pp.47-70.

2. AR - ugE P, AE 2 ouAe] FR2y e B4, TSAEAATE, A10E,
A35 2004, pp. 235-261.
(Translated in English) Kang, J.M. and S-R Park, “An Analysis on the Economic
Performance of Restructuring by Public Firms, Jaebol and Non-Jaebol Firms in Korea,”
Kukje Kyungje Yongu, Vol. 10, No. 3, 2004, pp.235-261.

3. W - B E, “FEEE of Ul FoAKY FulEd B4, TAAEALE,,
), 2005 793%, 2005, pp. 23-54.
(Translated in English) Park, J. and J. Ha, “Analysis of the ICT Impact on Total Factor
Productivity,” Monthly Bulletin, Bank of Korea, July, 2005, pp.23-54.

4. wju)A, e ARG e AR o|Em 9l T8 TP, M 24 A+,
A154d, A3=, 2007, pp. 49-80.
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Manufacturing Industry?,” Review of Industrial Organization, Vol. 15, No. 3, 2007,
pp. 49-80.
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(Translated in English) Jung, S., “An Analysis on Total Factor Productivity Using
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Papers, No. 431, Bank of Korea, 2010.
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TAAEATE,, A53A, AdZ, 2005, pp. 119-146.
(Translated in English) Han, G., “Total Factor Productivity, Efficiency Change and
Technical Progress in Korean Manufacturing Industry: Stochastic Frontier and Data
Envelopment Analysis,” Kyong Jae Hak Yon Gu, Vol. 53, No. 4, 2005, pp.119-146.

7. FFANGER, A A (2008), 2009
(Translated in English) Korea Productivity Center, International Comparison of Total
Factor Productivity (2008), 2009.
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International Comparison of Total Factor Productivity

in ICT Industries: A Stochastic Frontier Approach

Sunyoung Jung*

Abstract

This paper attempts to analyze total factor productivity (TFP) growth for
Korea's information and communication technology ICT) industries using a
stochastic frontier production approach and to compare these results with the
major industrialized countries. In the manufacturing sector of ICT, TFP
growth rate in the 2000s has been significantly lower than the U.S. and Japan,
due mainly to a continuous decrease in technical efficiency. Gross output and
TFP growth for the ICT service sector both are found to be ahove average
level of developed countries, but technical progress is lower than those of
developed countries. Based on the results of this paper, in order to improve
the productivity of ICT industry of Korea, policies to improve technical
efficiency for the ICT manufacturing industry and to accelerate technical
progress for the ICT service industry should be considered.
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