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SATh U @A - (2012) ©f B4 AT ZBAI9717E 228k 200090 &
1ol YA 7kl A7) Hojxl Ao s yehtal glrh & HaXe B3 9%
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ALY R (012) % ZE)F 9] (012) F iR T AT AR

TR e Haais 7Pgsha slek vhek off @t 7k 5ol oA derhd
ZARNNE 7SR E HEs 23T = Qltkh OECD(2012) & 7]<21 19
ok e S-S S8l el TS dststlon, 19906 ©F v

gke] Aol F2 A 7t 719e Aem A& g qith
olxH theketan w2 vk Sule] A ATE Seveke] ik 2 73
Ho| Fold tigt et AhE sl b P FEom oS Zo
ek wEpA ARAE T FYeae] S tiek AR ofy 2k vEA A<l
Ve gslste] Vs ﬁie SATo M FHagls Bt Fgai gotdd da
go] A71dh Zae] AN E A2 TS| AFAtd] g fejve} Faa
A S R0l 3t atel7t Aas BolFa I U91E B4tk Al
= ARl ek Bgo] Ak A] iRl tigh B B s o)EakA] e A
HE LAY S Altsle] d3F AT vwdich ANVl 4784
o] 744S ¢kslsl 71ed) Hall B1Y9] 224488 23sto] o] Az} vl
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R Wi 2EE 9] (2012) oF A ERE V1wt AR e R A A

= Al OECD7} 71 #tow g ibd w7t 71 vk dapa e
TP S7HE 7heEl 8R4 T Ee A9 UrAR At
9] 7lel =& OECD7} 7H¢ A3 52577} 718 2tk o)z
2001-20109] F923Hd 7]9=E WlwsjE OECD= 73%, Conference
Board (2013) 7} 50% <1 WFA, ZEjd 94(2 2) & 29%°1™ =Yg BT (2012)
7k 5% =AM 71 S SAHAT B3 T v]eiEe] Wigh Solg W
YR (2012) S AQF ZE ?i%oﬂ A= 19909k 2000 E] Alelel] F
S e] 71Tt ol Aoz vehd i, ISR (2012) o -

2
2
-

(¢

ofje
0]
>
ox
(2

r°\'

l

>

Bzl 6&%*%*33%( > 7} EUKLEMSS] A22 Ed) AR 39 2414
A Ad, de] FAAMAMY F7HES 1980 tolE A% 0. 63% 2A]
AE 1,42% 2 EULON= Hit 0. 94%Heh ggkont, 1990l & 0. 53% 24
EULOZN= 3t 0.57%<F v 8 Bk E=8 2001-2007d Alelole
0.82% 2 n|=2] QAP T7HE 0. 8% <} ¥S=3kaL EU1071= it 0. 36%
Boie o w3tk ©, AT o] 713 £ 2001-201089 7] -2 vkt
ZAAA Z7HEE 0.19%°) MEaL it} o] Hlg) OECD7} Zh=re] 24
AL HlwEAZ HZ HE3A] ‘OECD Compendium for Productivity
Indicators 2012 %3] ©h2 Azs AASIILE OECD =34z} <fsld
1985-2010137F $-2juete] F e S71H8-S A9+ 3.8% = OECD =7} 7}
+H 7P =3k, Oﬂrﬂmig AZNE BHEsla P B S 71S8I. d)

d T7HEE 3.7% =4 vl=9 0.7-1.5%,
=99 1.1%, D& 0.7%°l vl vf-$- =%, 2000~2005l % 3% =4 A%
=57 9] 1990 d ol vls) A 7HaskA] et oA #H A EF-9F OECD
o] FAM| 2 A= felvheke] FoaRAdel 1990 el Hl&l 2000 el thax
saidtte doA el o, OECDY 2AA7} AR =5 nlg) nj$-
A Jepdt= HolA F=8xl zko]7) 2tk Conference Board® &3] SA|
OECDET = 2ot M= vlmgls o fejvete] a8 S71e0] 7t
 Ee FoR Yehdt] 2

2) =A| AA dlolEjH|o] A& OECD2] ‘Productivity Database’, European Commission®] =
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(Table 1) Decomposition of Korea's GDP Growth in Recent Literature
(average annual growth rates, in %)

Author 1981-1990 1991-2000 2001-2010
Y 9.9 6.3 4.2
L 1.9(0.19) 0.7(0.11) -0.1(-0.02)
OECD
K 2.2(0.22) 2.0(0.31) 1.2(0.29)
TFP 5.8(0.59) 3.7(0.58) 3.1(0.73)
Y - 6.6 4.2
L - 1.4(0.21) 0.4(0.1)
The Conference Board
K - 3.1(0.47) 1.7(0. 40)
TFP - 2.0(0. 30) 2.1(0. 50)
Y 9.3 6.4 4.1
L 3.1(0.33 1.7(0.27) 0.9(0. 22)
Cho et al. (2012) ©.33
K 4.2(0. 45) 3.6(0.56) 2.0(0.49)
TFP 2.0(0.22) 1.1(0.17) 1.2(0.29)
[ 9.4 6.1 3.7
o 2.2(0.23) 1.4(0.23) 1.3(0.35)
Korea Productivity Center —
6.6(0.7) 4.2(0.69) 2.2(0.59)
TFP 0.6(0.06) 0.5(0.08) 0.2(0.05)

Note: 1) Numbers in parentheses are ratios of contributions to the growth rate of value

added (Y).
2) OECD data begins in 1985.

(Figure 1ol ek Zo] 1990-201017F B4E e 7 e
& FAR| e B OECDO] 2 tiA| 2 2E Vel FaaiMg 7o &ert b
AFoMET ¥ A Yepdth &, 5Y, Ads, dE n|5 5o FoaYatA
71+ Conference Board$}t =225 (2012) M= &84 o=
Bo} o =4 e, 23Rl olgelel, dink, wlrld] 52 $EyvetEct o
A Yehes A& A2 Akt

A Eo] o5 1
itk o] 7}2-dl Conference Board?] A& %
EZEARE AR 21537) gl 7172 19909 o] 32 71 &tk OECDE A A ¢lol=
AgtE " ) Aol thet A8 S E3Feb 1985201030 AR ARE A5l vk whd
EU KLEMS® 7Fg 391 ek 7270 Akdeoll et A=E E3star glow, 19709 =562 z¢
57 FA5] Sl

1H5o]2 EU KLEMS, Conference Board®] ‘Total Economy Database’ |
A AAE gdez ez 7 B2 I7kE
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(Figure 1) International Comparison of the Ratios of TFP Contribution to

Value Added Growth

A. OECD (2000~2005)
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Productivity) ©|2}a1%= 81 Hsieh (2002) A8 3| AZ 352 o 2RE 7HdeHA =
3t A9 E gdoy dubal o7 Solow (1957) o] whe} Hicks S92 AAMF R

2% YE AR K, wE L, 2 M, 283 7% 27 A9 852 & o)
=

AA REE A% 2d0 F() ol B U2 erdr)
Y, :AtF(K;:thvM) oy

2 (D)= Alztel tef viEshd vha3t 22 S7Hee dE vehd 5tk

dY/dX ©

Y= A+aAK+aLL+aMM, ay = Y/X

< T7HES JERAth $19] Aol as FYeA Xl g FAE ve| &

g0 Bl Bhsdtt meh oF B e FAE A 9 &

W7BAE 7Hs, Pok PyE 47 341F v BYeA X9 ol 2 o) R
PyX

82 x| ojg 1 7} FRUeA AHeRE 1T 0, = & AR ol

Sojgel ofa) eawkely a9 QNS AT EE PR U BA7h Bulo]

SR Y AE 00,4 0,= 1, F 2L FURL2TE] F59) 150 G 1o
Ank oAl 9FL2YNY F/hee vkt go] FejHnk

TFPY:= Y—0,M—0,L—(1—0,,—0,)K (3)

Folzl 7Hg slellA A (2) ok (3) e2%E AdFFe2WNWY S/ TEPTL

(social institution) W B 2 S2] Al3]A 7P A (social infrastructure) o] 2l =

kg =t} webd A AAle] ALY Wishe AREE (AR ¥E g3E Egske

dow & 4 9t

SIS A F5ACRHE =ESe AR NS WA e g s

I FdS 7P Ee] desin, =EHHNA Y o] RIS YeA] dete
i

re wWaole & 4 gin,
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Board®] ZF24rHd-E olefdh g2l ofsf ALk Zolth
b Fa2AMEE AakAe] 2] U4 (Duality) & ©]-&38te] v &34 5H
=& £ ok AE8 4844 (Dual Total Factor Productivity) & <1 22
S7Feo] ofd 7H 9] STkeE ViR Eehe WA or Akt ek 3%
2RI MR SHARQ Ao R SHE AAE HluFgeEHA S| A4
= A% AFehe 8% o] "ot WA vErE vt 2ol Aok
C(PKA,PL,PM#F(]Q#LL,M ) = PyK,+ P, L, + P,/M, 4)

O_u

Kee (2004) & HtHF L2 =5 W2 uhet 919 22 H]&39] FAak4
< olgsto] th o] TRIR]8-3h (unit cost function) G(Py, Pr, Py)E 3E
¢ Aoz 1A 2 5

e

C(Py, Py Py (K, L, M,)) = F(K, L M,)' G(Py P Pyy)

—NVAGQ(Py P, Py 5)
2] (5)% yo| @) n|Esty 228 FHshH,

5C,
D)= A+ (A= D)n¥,— 104, +1n G(Py. P, Py 6)

ln(ayt ) )

A Sle] A Az el vigsh AN g MG el FhEe
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— 1 s 1~ PeKy Pl ~  PyM,
Mq_ (X_ 1) )/t_ XAt—i_ q PK—"_ Cvt PL+ Cvt M (7)
oAl HUIFLIANY FHES Theat o] HelaiA,
TFPP:=0,,P,+0,P,+0,P— P 8)

A AIF LS AT o AR AFEARE PeE AR 6,5 A
A Alrkels tlal, Rl g B4rt Evlo)ghe 7PgE ol 8dte] 1-0,,—60,2
hAG vk ek 2y Ao tigh B = Y - el o B 7
= o] & AY &F & EAL FAERRE AR Vo mrt 3E ThsA o]
Y EAg) AU LAY L AR A AR AR (ex ante user
cost of capital) & Fato] Aol thIt BEZ AAgto 2 213 EAHE 9T
& Adoke Aol gith &, AAl R g B4 Evle] oy AdlEas
wth o gt A WsE S F Qdrh
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PyK, ~ P/ L, ~ PyM, —~
Kt .PK + L™t .PL + Mt PM')~ <9>
G G

AP=(1—A\)Y,— A+ A(

g ol A1 alelA] 24913 FH18 oA QAA. =, Py = o7} 44
o, e 94T R e B, S r

A
2RE AEe e S7H80] A% IS I S gk,
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A B (2012) & KIP HlolB o] 25 Alg-sto] -2luete] AA] 7270 4t
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Redl A27F vHlgh 97) Ak ALl gk ymA] 4o
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= A3 7R aste] AA 2] B e R Ale] eaFid) 4t

A gk211 917 wEo|th A EU KLEMSO| uh=

H HA A 7R ARl Aag 2 AR A T vIAEAE A 0 R s e

o], HAAE A T 2 g, wSAul, B 9 AR EA] AR, 7]
7S

(Table 2)& =4 E5-2] KIP tlo[ElHo] =5 o] &3l FaariHde 7l
Ak Aotk 6) QA AT S AP B (2012) o] KA SR8 S
2 Aztel vimd 2% A4 Aol 10d w9 FFH 2 xlol= 80dTh, 90T,
Tzl 2000l 2+2F 0.23%, 0.04%, 0.14% 24 =gabd Byo] oA
Ve aA el Atolrt 'l A FUTh

(Table 2) Primal Total Factor Productivity

Manufac . Market
Total Market | Manufac . . Services | Market .
B B i -turing | Services (VA) Servi Services
conomy | Economy | -turin, J/ ervices
Y Y 1w (VA)
70~'80 | 0.89 1.07 1.97 6. 28 0. 62 1.68 1.71 2.62

'80-'90 | 0.40 1.35 0.48 2.12 -0.93 -1.35 0.24 0.32
'90~'00 | 0.49 1.37 1.06 4.32 -0.31 -1.01 0.64 0.24
'00~'10 | 0.05 0.79 0.58 2.49 -0.49 -1.00 0.04 -0.01

Note: The primal TFP of total economy as well as market economy are calculated using value
added.

6) B4agls Fallgt A3+ (Appendix Table 1)o] FE3t3th
7) 108 ©r9)] "] BlmE OECD (2012), SFAAMYER(2012), ZHE 9 (2012) 5 7]&
Agsta s Ao R BudAE 7|E A7AFe) vins 93] Ho
g olg wgtth a3y 2] AAld 2 JEFS vRl A3rE AFE 3 Aikg Wsle]
52 gestuat & A Hre A7| FEE 71 E Aolth Hxe] AT uhE it
ARFe ek AGE A SR AAERRE 45 7bssith

ot

(
i
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&o] F43] shesialvh. A7Ale] Aol A4l 2000 A

73 Ao vehgton 78 e A Al visl o =7 debsk
ok o= WAPAMEI 2R 0] Aol gpoltt. BIAIRAR| A9 S EARE Au] A
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(2) dtiEeadidel 58 20

Hsieh (2002) & -glviete}l A7tz 2e] AF e ide 343 o) F 3%
L3 ato]F o] &ste] FAAAY S4/FY] A S A e vk gle
™, Fernald and Neiman (2011) GA] AZF AP S o] &3 = AP k] B
A S ARRSISITE o859 ATl vt T a8 A= A
2 v et 23y Hsieh (2002) ©F Fernald and Neiman (2011) |4 A}

8) Griliches (1992) 7} 15k e} o] AH] A9
7F ek AA, A2 Akgle] Vel e #
Au] o] A Wske Yehdes 797 8ot : |
o Zo] JpEEE Aolste A AAE olgl R A= ok whef AbEE wste] o] of
9 Ao *‘2‘4@0] E‘”Oﬂ Hlglsthe 2o 7Pdehe A% Avlasle] A Ed
Brkhe 2R olojA|Al Atk ERE ekl A9 AuH|2 Ak
HlFo] gol Fab gl ARas 5 T FAlo Bag 2tne] g o
Fol EAGTE AH| 2 AdR1e] W A TS AEE 9 A 58739 ole g
o TAHE Fjbsle] M E Fart stk
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FElvet Aks = 1990 o A7l wekE = dHAIZE itk 1990 o] & §-
gubete] A2 EAA 0 R v ARG A 1 d w 1990-2010'd ]
ok A= S7go] asith g dxls] - 4143} (2008) 7F A A Al sl Al
QAL 243 A 1996-2000d AHIF 0.2%, 20012005 AF T

AR 1% 5 2% Ho 242F § w9k

o Z2eu  A7e gom, AFasgigel 5%
A AR Qe ok ARS8 At A Algeas ek @

Ut 71 FAAY BAAEE 2eE 1) o2 MdeA] e ALgAM S A

W g ) e Aol

(Figure 2) Ex Ante User Cost for Investing 1 Won after Tax Adjustment

0.7 =

0.6 e T otal Industry

0.5
= = = Agriculture, Forestry,

04 o
and Fishing

0.3
Manufacturing
0.2

0.1

= « = Services

0.0 T T T T T T T
1971 1976 1981 1986 1991 1996 2001 2006

Source: The data used in the figure are from Pyo et al. (2009).

Eauo e 38 912009 oA Alater NS w2t B4 199 ARIE ALS
A g-S Abgato] 2pEo] th3t Hes AlAteld). (Figure 2)ol4 2ol 1988
WS 7|H oz ApA AlgAH]g-o] 2 Halyh dgsloith o] 1988 o] delE
T2 oAk AkmTE EAISHA] ol ThE AtR9F H&ate] A E Y] wiiolh w
A B AFdA e A2o] AEAo] BAEE 1988-20065371e] AHEAH] & A8
£ o] &3t ANF oIS S et 5] P E ol &3 AANY =
of FAelA 3t Yoyl FAEES o] 83 A AuF e aAEe] S

A

G S-S ok vael Euh g aaditgde] 54 dyte (Table
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el el sich

1988~2006% A F oAl A% S7HES AAAFF] A5 0.59% 24
AFF M 0.66%HT} Thah B FEoln, grpe] xpolrh A4 FUd
Hsieh (2002) ©] A#et A2 fralsich. 22ivt (Figure 3)ellA] Bzo] A=d W
RN AF oMol B A YeRgth ole AHRAFETE AREAH] &
o] Aol o Zde S drldtt. ey Al EE 7 Faa e dE
Aol FEizl Zol7h gl B 4 vk o, ARGl F ekl A
T Z7he ZHAE 0.86% 9 0.79% 2 o7} Aujh oz zgkon), Au|Ag)n}
1A EI=delM e 2 A7 H 3d Ao el
oAl thi HolAe dIFaAAMIT AUF LY X Aol el

& woldht 99 AL L B FRAY ZHAE AN

>

(Table 3) Comparison of Primal and Dual TFP(1988~2006)

Manufac . Market
Total Market | Manufac . . Services | Market .
-turing | Services . . Services
(VA) | Services .
(VA) (Va)

TFP 0.66 1.74 0.86 3.53 -0.10 -0.40 0.54 0.50
DTFP 0.59 1.53 0.79 3.32 -0.34 -0.81 0. 40 0.20

Economy | Economy | -turing

(Figure 3) Comparison of Primal and Dual TFP(1988~2006)

A, Market Economy

s Primal TFP == e Dual TFP
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B. Manufacturing

e Primal TFP wwewe Dual TFP
4 -
N
2 -
0 1 ‘ll T
1988 1990 198f 1994 1996 !‘ "2000 2002 2004 2006

-2 7 \Y]

[ 3
-4 -

C. Market Services

e Primal TFP e wwe Dual TFP

10 =

=

BARART} FRES 7hsle] 7R E 24

9) EacMe YT PR dig Ba B 7S dstehe o 24S BwEa 9o
o] o427k SlE 7Pelth Hicks $HAE 7€ W7 RE Flal
o] AR TLYE FEoR ITRIRS Al 2Ry wte lexlET} Aoy

=
s

o
w

of

iy
oX,
12
>,
i



SEv AAREA o] 4 74 ol FelIThE e A gl AAls
A3 Aage] A4 Sow dlal An e =eo] Agatn ik =4
H

olfo]l AT BF FTUN =E R T vlE= AR A AR S Bk

ohel Bl g, = waeliA Egebl Hek wHeba AR g A 7y

7Hol S5HA] dethd Faai g é:hﬂ ‘3*&3 d
oA TRl vigk B WS 7PehA] dal Ak F() 7F @A AR FAHA
olgt ety edd Al s thael 4ol Itk

= A+ a, M+ a, L+ (N—a,—a,) K (10)

oo Qg 714o] BN &S 2Hsle] A A4S, dANE 2t
2 (markup) & p= P/MCZ BHH ay= pd 7t ARH3IER 2] (10) &
820 el (3) ol diysta Felsh ot Ze] 28 & rh

TEP"= A+ (\— 1)K+ (u—1)(0,,M+ 0 ,.L— (0,,,+ 0, K) (11)

A 57 73401] QHT“O— iﬂ% ‘F A 7]5 Zlo] E@a 4

0] 7%l thallAE Atkinson and Stiglitz (1969) 2] A 7-2]

gk A7) o] FojA] gt oY =FFEYE T SULFOR FESl] SHx

A Ve 1o} o] FoiR H9-2 t}hE Katz and Murphy (1992), #HEk#Ql 7]

3k 71goly 3 2] £AE thE Doms, Dunne and Troske (1997), 7€ 17 U8

20| E43F E3tof| tsA Tt dojul= 255 tE Basu and Weil (1998), @3} &4

5o A EgAdo] F7f 2ol 2 A7t glem ol dld w=FEe] HFT AREH gl
=

S5 BA3 Caselli and Coleman (2006) 52 32 4 Atk HZ Acemoglu (2014) = ©]
ofe] AT BIE FA o= Aelsta T A AAIG vt 9l
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=
=
&
N
)
f
r d
2
)
Lo

e AERLRY AT 9N 99%
/b4 bgel e erethl Al 1R AsH 9S4 (98
® o hdste] geleh et el vhehd 5 9ir

12

57 o A
+ (= 1= 03Py~ 0, P+ (0,,+0,)Pr)

TFPP?= A+ (\—1)
PK

AL E7Vs3t

o e o
5e AYF a2y Ao (bias) T A 3
.
(2) geEiymstel J1sns 57
AR TP U FRAIS S B e ANIrRTE =
Z A FUPe] 3718 7o) WAL A () B ol gaki Zold. Al
Mg Fastzry Tl WAVt dUstee,
13)

°]

C A
o2 4 (2o tigah e ol vehd % e,
>_ 3 PLLA P[(KA PMMA
Y= A+ ol L+ c K+ X c M
oA TR tat B4} Bwolgl 7Yk Hall 28AMML thea) 2
3ol giet,

= i\/_ (CL'_i+ Ohf'k+ CY[W'M)
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olggt =4 HA]L Hall (1990) ol 93] A5 &85 o™, Basu and Fernald
(1997, 2002) 9A] Halle] R &S ol&ato] T oS SH6I0ith A <
£33 OECDE] 224 o213t Hall W9 F2 A4S o gaf Alatd
Zo|t}. Hall 8404232 b7 A<l 7}7é < o] &3kA] estonw E4o]&o
24, = B4 el E 71e08s 23 5 Aok ©, A% Fojo} &
A& Hall 3248 5 714 71 7}Ttﬂ SR 7K shuts estked
Aolgh= Holth 100 AHEAEL] xu]| 20 gt BES AAFS]| gloja] 7] of
o B B 7S ARESRA] SttEtE e Y] ANES SlEiA = ol e
TEe] Hao] gt FErt Festeg A= 1olgks 7Pgo] AMEh 1D

OECD2| Hall 2284 diEdo e ddFayadnn Adust

Ao BT + ok wERYIA A8 MRS nelsA ge g, AR A
i

FEIE 48T 4 B Aud At WAL ojFek, Bnode 4
AB] KIP database 9 F2H2 2] (2000) €] AHEe] AR & FAADNE o
&8

[¢]
o] Hall 84408 Bt JwstAl 43t th (Table 4)2] &4 2=
% 2 1980 dth o] % Hall &8 Akxdo

_:

i"ﬂ’?féi‘ﬁr tﬂ A é@% 7hed], FAke] 7 0ol S7HEe] el
ERtot Hate] A4 A 713t 2A atEtslaitt. AR Al T FL
2V SR 2] ztelzt A4 & Ao JeRd d Hls| AR 9] ol 4]
© 27 g% FEAT o] AR A H Al A Z3]o]&o]
- J TN S AFE Fitshe Ao
o} g Sk 2 akRET FEshA 2000 o] F FaAsbde] diAl=

ftlo
>,
>~
>
ol
rir
al
o
fru
> X
.10
*;
0%
&
O

10) OECD9 ‘OECD Compendium for Productivity Indicators 2012'= Hall®] &8 A2H4d0]
7] PRt ofu gt R tiek By B /PR ARSSEA] @etia Wel St
ol A&stA| rh

11) 94 AFe vpe} o], T 7 7Pge 25 gatua & A Feagide] A-HA A
< E7bss BAA 4 S AbgElo gt
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(Table 4) Hall Total Factor Productivity

Manufac . Market
Total Market | Manufac . L. Services | Market | = .
E B i -turing | Services W) Servi Services
conomy | Economy | -turin // Services
v ! 1w (VA)

"70-'80 0.41 0. 66 1.03 5.03 -0.54 0.64 0. 66 1.58

'80~'90 1.07 2.16 0.44 2.06 -0.65 -0.78 0.57 1.05

'90~00 0.74 1.94 1.02 4.34 -0.26 -0. 86 0.82 0.58

'00~'10 0.14 1.25 0.54 2.66 -0.50 -1.00 0.11 0.45

Hall Fo24d 545 58 47889 &3 23= (Table 5) ¢l Yeht 9l

o] A= <Appedlx Table 1> o EAIE YAFLAMAS o] g3l Rl ZAyle}

ot
=
ol
Oy
)
ol
Ol
3R,
|o
fal
fru
ox,
o
2,
R
ofjs
ko
P>
o
e
ox,
s
X
ol
Oy
rir
=)
ofy
rlo
S
4
=
Lo
)
N}
SN
=

<
N
=y
—m
o
rlo
o
O
l'lu

O 2 A] ZOOOEWQ B 7ML 1.8% A}t 18 o
W%S 22 B sl 2000dthel s 43% % 11 W) Fo] ZHAskAT) wEEe] oAl
Z7hgo] 80Tl 2. 1% <4 2000:3TH 1.2% = stekalsl ot Aol xix|she
HEE 2092 Solgrh @9 AAAAT AAAS] AE FAe] T AP
N7t Al vla) o %7 UEhded) ol AA Ael ¥aE 94, % 5
A 2] B4 nEleh A sel e Aol

Al A edlE AuEn Al A9 2000dHe] FeayRy ST
90 dthel Blall ARk7FERl 0. 5%l AR om AZglM AAsh= HlS FA] 12% 1

o
A 8% STk 2Ael Hge] Sold 7heE AR wERYe S}
&3} vio] BE geelglon Sl EEN S7HEE 09 /e, Awm
2% JA T L 1990 9] 0. 8% <A 2000 ] 0.1% = A 4

o pd
o wERY MFe Azl vd B 19% FES FA300
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(Table 5) Growth Decomposition by Hall TFP

A. Total and Market Economy

"71-'80 '81~'90 '91~00 '01~'10

Y 8.5 9.3 6.0 3.7

Total L 3.8(0.45) 2.5(0.27) 1.5(0. 25) 1.6(0.43)
Economy K 4.3(0.51) 5.7(0.61) 3.8(0.63) 2(0.54)
TFP 0.4(0.05) 1.1(0.12) 0.7(0.12) 0.1(0.03)

Y 9.2 10.0 6.5 4.2

L 3.8(0.41) 2.1(0.21) 1.4(0. 22) 1.2(0.29)

Market Economy

K 4.8(0.52) 5.8(0.58) 3.3(0.51) 1.8(0.43)

TEFP 0.7(0.08) 2.2(0.22) 1.9(0.29) 1.3(0.31)

B. Industry
"71-80 '81-'90 '91-00 '01-'10

Y 14.8 1.8 8.3 6.1

L . 9(0. 06) 0.6(0.05) 0(0) 0.1(0.02)

Manufacturing .6(0.11) 1.7(0. 14) 1(0.12) 0.5(0.08)
M 11. 3(0 76) 9(0.76) 6.2(0.75) 5(0.82)

TFP 1(0.07) 0.4(0.03) 1(0.12) 0.5(0.08)

Y 8.2 8.5 6.4 4.3

L 1.6(0.2) 2(0.24) 1.6(0.25) 1.3(0.3)

Services K 2.2(0.27) 2.9(0. 34) 2.2(0.34) 1(0.23)

M 4.9(0.6) 4.2(0. 49) 2.8(0. 44) 2.6(0.6)

TFP -0.5(-0. 06) -0.7(-0.08) -0.3(-0. 05) -0.5(-0.12)
9.4 9.4 7.1 4.8

L 1.3(0. 14) 1.5(0.16) 8(0.25) 9(0.19)

Market Services 2.6(0.28) 2.7(0.29) 3(0.18) 0.6(0.13)
M 8(0.51) 4.7(0.5) 3.2(0. 45) 1(0.65)

TFP 7(0.07) 0.6(0.06) 8(0.11) 1(0.02)

2. 2ol Chst

240 JlerlEe] AN £ o
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ZA R Q8] FLAWAMAY 8L 7S H S AiHrE & S vk 12) Hall ¥

el =
o] LA L B o2 Qg Aol & RE o 2 1 afelE ol 9l

A @) uel g Bael B398 BeE Zadn. T A e A
AlBA g 1A RE SRR & A A (14)o ol ANEAE Bl
o g B4s} 71& RS BAle] S ek YA ALgslok B o5} T

¥4 Hicks 94 7160 ush Fwo] that 0ol Aol g ol Bast olrk.
Fqade] FANAES] JriH o] FGL v
H

>~ =L po
T S BRE

=q FU M ER SIS 1 UEhte AEYe] Wl o8 23
ok BE oleid Agdel AoldE Beka @ Mol T % AEY waE 13
G Ao Re PAE TRAIL oJFh F, Wk 7oA ¢+ 17] Abole] 2}
2827} FAG U F71 hed] 42T F7bE HRIACA 5] A
o el T B F7hE A% AQA, 71EAne] 9ol A¥ EAE A

A& Z74HE = Hicks 8% 71&38 + 20 thit B (Bl ek F7189

7V )

12) 7R 3 B4 (returns to scale) & Ao A85&= 7idoltt. ulgbd w4 7av)
52 ¥3ele B ¥ZAQ MdQd 729 AA (economies of scale) 9F= ZFol7} Uty 1
g 7193 2] AAZAY R 5] AARE o] 83 B e gAY AfolE
317] o). wEgA Eadie F 8ol s¥H oz Algait



LT Y] olwe] MlF (16)

Basu and Fernald (1997) = 2] (14) & ©] 83t n|=7dA|2] FX2ol gt B4
e 5 919 A2 o] &3t 2IHA S ALtk @ S A S Be
o thet Hael Ve He] 23S FHZ Diewert and Fox (2008) oA = A
t}. 5 Ao e LS v 8’3 (translog cost function) & ©]-8&3}]
A2 c 2R 7] Ko} gt gt B4E F ok WA Holiith 25 7
=XE, 1/pE 7R g B4E Yehle serEe sta, vE AR, XE

MAle] BR1E W, Pot P2 747 4224 S8 AuE 92 ),

i
L A SR

—

InQ(PY Py, X' "L X)) =—24p @ (P~ PLYI LYY (17)

2] 2efA
t—1 pt pi—1 it Py-X' =1 pt pi—1 pi) o
Qr(Py Py, X' LX) = W'PT(PX P, X LX) ARA
X
Tornquist 5224 (implicit Tornquist input quantity index) ©]th, 13) T3k p &
P-(1—p) st 0,& FUE me v]go] HA| v]gol|A] 2}A|3k= vl5olg} )

2 o gzt o) el

mQ, (P VP Y LY =Y —Iny'!

M
In Py (P L P XL XY = % e+ ot e, ~mp,

m=1

13) Diewert and Fox (2008) & Xt} dutzlo g BHazo] A28 Yikal= 71909 A2 718t
AAZAE dez & us Zudlae o] &
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At 2] (17) o] gt s|AEA 2 RE R g H4r) 5 2314
Basu and Fernald (1997) ¢} EL3HAl 4] (16) & o]&3le] Ailelda Hoh
—“&3’_01]/\1% 21 (14) & /}1 (17) & 25 AH8slod ﬁ'E"ﬂ i3k Bpe) Ve HE

THAEAE £ 9 SR AudAUE 52 HeEE Ze 7/4\0] HdolH,
Hall (1988, 1990) ©lF-2 AALR7H4, o RS o] AHgHo] Stk
23y Basu and Fernald (1997) 2 Diewert and Fox (2008) & 9]¢ =74E9]
S FES| AA7)A] Foh Adrgwiarete] FudA e A4 ol OLSHT
FHF o318 o 2 A9 (bias) & 2T T U= TAES AAskaL OLS 2
S Ak v iy, o 9A] OLS F9WHS 93k}, Basu and Fernald®] 23}
Diewert and Fox®] 215 B5F g3 A3 1=l tigh B 3 7]e31 8] 34
2)¢] zpo|7} F 2] Zhol| mlm]3 £Fo g mEgon g HEyoxe Helat At
WAl ogk RS AAZCE OLS % A= (Table 6)3 2t

(Table 6) Estimates of Technological Progress(A) and Returns to Scale()\)

~ 87 88 ~ Al1(1973-2010)
Total A 0.04 0.01 0.02*
Economy A 0.63** 1.02%* 0.81**
A 0. 04 0.01 0.02%*
Market Economy
A 0.66** 1.16** 0.84**
. A 0. 00 0.00 0.00**
Manufacturing
A 1.09** 1.13** 1.10**
. A 0.02* -0. 02** 0. 00
Services
A 0.63** 1.37** 0.91**
, A 0.02** -0.01 0.01
Market Services
A 0. 74** 1.30** 0.99**
Note: ** and * indicate statistical significance at the 5 and 10 percent levels, respectively.
8784 Avke Fe2gbdol R Rl td B AR Qld Z719 3
oln], £58 YA 71ETd A8 A gdvE AL BolFn gk A 713

A E A=Y o] e Harh 15T S3 AP H A2 Rl

o
4
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F7F 18k Zskon, HA A FRe gk Baev) 15T A2 Zlo®

oh 1) gy 717hS Wre] Boks uf 1988\ o] Foll= el tie Byt BE
Aol A 271l Ao] Eash BEELL Ed] AlAMHAUL 71EAET} 1%
2 A4St R it BHEe 1302 AR Axde B¢

ow o] thEk BpEgk 1,0990A 1. 1302 F71slih ARieele] AR E o] &
gk 9] AFelA o]e}t o] e ek By S #EE Atele Domowitz,
Hubbard and Petersen (1988), Hall (1990) %<l ¢laiA Had v} Qi)

(Table 7) Measured Markups()

71-'80 '81-'90 '91-00 '01-'10
Total Economy 0. 85 0.73 1. 08 1.17
Market Economy 0.98 0.79 1.34 1.51
Manufacturing 1.11 1.09 1.13 1.16
Market Services 0.91 0.87 1.47 1.54

g el Ui Bearh Skl wheh Bl8227 M (markup) GA] 19903
°]F S7IellEt (Table 7)o Kol 53] AlGAMH]|29)e] S71Eo] A2l
Hlel B Zitk 2000d09] A5 ARl 2HAE 11602 549 b v A

Aplz=giel 237HAE 154l Gk AAEI2g]e] 237t o] A4 vehd

N
-~

4 <
e uua itk el 54%41 A FnEAE Bashe o
=
[e]

14) 71% e ATelr e 2 S 2e rRel] digh B it 35 B 3 At
AR 87 o] e] 75 BAA A Tt ek K vk et @3 oAl
Aog, Azgd 54 LAt EAL 7FedE Aeke AoRE 2
database®] 709t} A== 2t AAAtRe] AR Qe ofe] 7BA] 7Rgell elEse] 24
2 AdS e Fart gk
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Romer (1986, 1990) 7} &F-E227t Sl WA AR dA Fiel e B 5
7B Agets 2ES ArA o s AAIE v 942, Benhabib and Farmer (1996)
AA] FYe eFAdo] EABIAY F-1A A o] EAlek= A5, I 7I9EY 7]

o] rEel ek B gkt steebe Al HAlE iRl it B S 43

N

gt = 9SS HoFQlth Basu and Fernald (1997) & AFiALE et #4185
3l N AFJellM e TF TRl tigh B At EAsEAIRE B9 Aol EA)
& o AAHA AN = R gk Berh S BodF9lem, Morrison and
Siegel (1997) & 9 F-Ao] RlmA|2HG o] FRo theh B F71e] A 7S 49
& = 92 HolFUth Laitner and Stolyarov (2004) €A 71452 &4 44
IR et By S7HE sl 8ete ANt Y S EURE A3 AIE Aldste]

n= A qrRel] ek Bt 1.1 Wl 2A e tig By ST 4 FF
EAgta B vl ok oA A5 Park and Kwon (1995) 94| @] %
FE AR 2 S| A FERE] 2 AE T (dynamic spillover effect) 2 213]

Fwel Be B b 43S A9tk W F23 98¢ 3¢ 2sn Uk

[e]
T = i
By BEWRS AA R st FAME STz et 59 54 2 9

— [e]
29 ZA} A g3k Al BAL A wds Lok o9 dTel 49

OECDE ¢4 0] 719S ¢hslelg] ot o] A4 syt TA w3 ApE-o] AL
S-S s dedlehs 5o EAMo] EAltE Eucd e d=rAArA
Bro] KIP dlo|Eulo] 29t Fa2 €] (2009) ol A AAE AHELe] ALgAH] g A
AHNE AHEFoEHA Ao APLE Eo 9, SHol&e EAlE 383l
Bt} AAAHQ 7 shell Fe2M3E SISt Hall W49 20884
=3 A3}, AR YA F71E0] 19809 2.2% 2 FRH o2 HA atete)
o 2000t 1.3% S7to] 23 Aoz vehgth 23y ¥rpkx e FHe
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(Appendix Table 1) Growth Decomposition by Industry

A. Total and Market Economy

"71-80 '81-'90 '91-00 '01-10
Y 8.5 9.3 6.0 3.8
L 2.4(0.28) 2.2(0.24) 1.3(0.22) 1.4(0.37)
Total Economy
K 5.3(0.62) 6.7(0.72) 4.2(0.70) 2.3(0.61)
TEFP 0.9(0. 10) 0.4(0.04) 0.5(0.08) 0.1(0.02)
¢ 9.2 10.0 6.6 4.2
Market L 2.3(0.25) 1.8(0.18) 1.1(0.17) 0.9(0.21)
Economy K 5.8(0.63) 6.9(0.69) 4.1(0.62) 2.5(0.60)
TEP 1.1(0.12) 1.4(0. 14) 1.4(0.21) 0.8(0.19)
B. Industry
"71-80 '81-'90 '91-00 '01-10
Y 14.8 11.8 8.3 6.1
L .9(0. 06) 6 (0. 05) 0(0) 0.1(0.02)
Manufacturing K .2(0.08) 1.6(0.14) 1.1(0.13) 0.6(0.1)
M 10. 7(0 72) 9.1(0.77) 6.1(0.73) 4. 8(0 79)
TFP .0(0.14) 0.5(0.04) 1.1(0.13) .6(0.1)
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Al

Y 8.2 8.5 6.4 4.3

L 1.1(0.13) 1.8(0.21) 1.5(0.23) 1.2(0. 28)

Services K 2.5(0.30) 3.8(0.45) 2.5(0.39) 1.2(0. 28)

M 3.9(0.48) 3.8(0.45) 2.7(0.42) 2.4(0.56)

TFP 0.6(0.07) -0.9(-0.11) -0.3(-0.05) -0.5(-0.12)

Y 9.4 9.4 7.1 4.8

L 0.9(0.10) 1.3(0.14) 1.5(0.21) 0.8(0.17)

Market Services K 3.000.32) 3.9(0.41) 2.2(0.31) 1.3(0.27)
M 3.8(0. 40) 4.0(0.43) 2.8(0.39) 2.6(0.54)

TFP 1.7(0.18) 0.2(0.02) 0.6(0.08) 0.0(0.01)

Note: Numbers in parentheses are ratios of contributions to the growth rate of value added (Y).
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Measuring Total Factor Productivity under Relaxed
Assumptions on Market Competitiveness and

Returns to Scale™

Insong Jang™*

Abstract

When economic growth is decomposed by growth accounting into
contributing factors, technological progress is measured by total factor
productivity. But, the measured primal TFP coincides with the technological
progress only under the strict assumptions of perfect competition and constant
returns to scale (CRS). In this paper, we first measure dual TFP which does
not depend upon the CRS assumption. We also measure Hall type TFP which
relaxes the assumption of perfect competition. The former is measured to have
higher variability than the primal TFP, while the latter has lower value. When
we relax both assumptions, the estimates of the technological progress turn
out to be negligible while returns to scale appear to have increased since
1990s. While the increasing returns to scale (IRS) in the total economy might
be interpreted as evidences of positive externality and spillover effects due to
the transition to knowledge-based economy, the strong IRS in service industry
may suggest the role of increased size of firms as well as franchising.
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