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ABSTRACT

This paper examines whether the TFP growth of the Korean economy slowed
down in 2000s based on growth accounting, focusing on how sensitive the
results are to the particular aspects of the growth accounting method. There
has been no consensus on this issue as the previous studies have provided very
diverse results due to the differences in the details of the growth accounting
method, Main results of this paper are as follows, First, it is how to calculate
the labor income of the self—employed that has the most significant impacts on
the estimated TFP growth, Measuring capital stock also matters. Second, the
TFP growth of the Korean economy appears to be sustained in 2000s when the
extreme assumptions on the labor income of the self—employed are excluded
and capital stock is measured by the most frequently—adopted method in the
previous studies., For more reliable estimation of the TFP growth, further
studies on measuring the labor income of the self—employed are needed.
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(Table 1) Summary of Previous Growth Accounting Results (Contribution)

(Unit: %, %p)
Period Output Labor Capital Productivity

1981~1990 9.4 2.2 6.6 0.6
KPC (2012) 1991~-2000 6.1 1.4 4.2 0.5
2001~2010 38 1.3 2.2 0.2
1981~1990 10.1 3.1 4.2 2.0
C&% fz’)(?’/' 1991~2000 49 17 36 1
2001~2010 3.7 0.9 2.0 1.2
Conference 198171990 - - - -
Board 1991~-2000 6.6 1.4 3.1 2.0
(2013) 2001~2010 4.2 0.4 1.7 2.1
1985~1990 9.9 1.9 2.2 5.8
OECD (2012) 1991~2000 6.3 0.7 2.0 3.7
2001~2010 4.2 0.1 1.2 3.1

Note: 1) Cho et al (2012) uses real gross income as output while others uses GDP. Cho ef a/(2012) include real
output price effect as an additional factor, however it is omitted in this table for comparing with other
researches, so the sum of factor contributions is not equal to the growth of output.

(Table 2) Conrtibution Ratio of TFP in Previous Studies

(Unit: %)
1981~1990" 1991~2000 2001~2010
KPC (2012) 6.4 8.2 5.3
Cho et al (2012)” 215 17.2 293
Confer(ezréiea)Board B 303 500
OECD (2012) 58.6 58.7 73.8

Note: 1) OECD (2012)'s result is for the period of 1985~1990.
2) Cho et al (2012)'s result is re—calculated as the ratio of TFP to the sum of contributions of labor, capita
and TFP.
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o2 8459 AA7=E Aot A2 SHEER, o4 SAYH| Tt T84
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(Table 3) Comparison of Growth Accounting Methods in Previous Studies

Cho et al. Conference Board OECD
5 A
[PE E0Te) (2012) (2013) (2012)
Measure real GDP real GDP real GDP real GDP
(basic price) (market price) | (market price, PPP) | (basic price)
Output
) ) hol hol
Coverage 72 industries whoe whole economy whoe
economy economy
Labor Quality included included included not included
Estimation benchmark—year
method estimation + PIM" PM PM PV
Asset types 8 59 6 7
Capital _affini At _affini
Depreciation Pyo (2003) age em’mency depreciation rate by | age emluency
profiles asset type profiles
‘C.T price not adjusted not adjusted adjusted adjusted
adjustment
80% of 50% of 100% of
, . 100% of .
Seli-employed | employee's wage employee's X employee's
) ) employee's wage
only in agriculture wage wage
total income total income : : )
Factor N . . total income minus estimated by
. Capital income minus labor minus labor .
income . ) labor income user cost
income income
) nominal GDP nominal GDP nominal GDP labor income
Total income (basic price) (market price) (basic price) *
P P P capital income

Note: 1) PIM stands for perpetual inventory method.
Source: Each study.
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bk AR ER012)9] x}mi gl Eo
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olgst] AREAEL 4
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P AES AR ARE ol8sto] ALt
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(Table 4) Comparison of Results and Methods in Previous Studies

Methods Studies 1981~1990 | 1991~2000 | 2001~2010
KPC (2013) 2.2 1.4 1.3
Labor quality Cho et al (2012) 3.1 1.7 0.9
Labor included
contribution Conference Board B 4 0.4
(2013) '
Not included OECD (2012) 1.9 0.7 0.1
Cho et al (2012) 4.2 3.6 2.0
PIM Conference Board B 31 17
Capital (2013)
contribution OECD (2012) 2.2 2.0 12
Benchmark—year
estimation + PIM KPC (2013) 6.6 4.2 2.2
80% of employee’s
wage only in KPC (2013) 51.2 54.1 51.9
agriculture
Labor 50% of employee’s
ncome wage Cho ef al (2012) 58.3 59.1 56.4
share
Conference Board
100% of (2013) - 70.0 70.0
employee’'s wage
OECD (2012) 83.9 80.4 76.3

Source: Each study.
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(Table 5) Asset Classification

National Account EU KLEMS

1. Residential structures 1. Residential structures

2. Non-residential structures 2. Non-residential structures

3. Infrastructure 3. Infrastructure

4. Transport equipment 4. Transport equipment
5. Computing equipment
6. Communications equipment

5. Machineries 7. Other machinery and equipment
8. Products of agriculture and foreslry”
9. Other products”
10. Software

6. Intangibles
11, Other intangibles”

Note: 1) 8. Products of agriculture and forestry, 9. Other products, 11. Other intangibles are excluded as those

data are not available.
Source: EU KLEMS (2007); http://ecos.bok.orkr (accessed: August 20, 2013).

EU KLEMS(2007)°Al= AEAZA7E A AAA o2 v ZAA Q1 AlollA A
3L glemz ofel Asteto] ArirtAo] e uRtelA fARE BG5S UEhd Aol
71gstoll ARAEA 7HAS 2ATHA] Y= Uretol] Al ARAREA SR} ofel 2|3}
o] Ath7tAoe] ml=i} ZoRR=E FEAEAY 7HAe 24skal ok g, OECD
(2012)€} Conference Board(2013)& SAIREA| L} AT EQ0]o] 7o AF FAS
il tEgolEE 248l oy, EU KLEMS(2007)0A= 4 EAREA ol thsf
ARt 7HARAS skl lek & ATRolAlE EU KLEMS(2007)5 whe) g HAREA 9
A OEAolEE TFST Tol 2AT T ARARAY ATHARYY A2 A
A3

1=
-
=
=

IT
*IT Us NICT
P (OR ~— NICT S PK()R
Us

oA7|A P ArAEA L] B tEYoleg, PM i HFRBAREA ] F2}
HEHOlHE Uetde, off M= sig =7k W
W ZHES] 749, 2 AelAs EU KLEMS(2007)2] 17HZHES A3t
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(Table 6) Comparison of Depreciation Rates

(Unit: %)
Asset EU(Z}SI(‘)?;AS Pyo (2003) Confe(rzeg;:;ﬂBoard
Residential structures 1.1 3.3 3.0
Non—residential structures 3.1 3.0 3.0
Infrastructures 3.1 1.0 3.0
Transport equipment 18.9 16.9 20.0
Computing equipment 31.5 9.2 30.0
Communications equipment 115 9.2 12.0
Other machinery and equipment 12.6 9.2 13.0
Products of agriculture and forestry 12.6
Other products 12.6
Software 31.5 24.7 46.0
Other intangibles 315

Note: 1) Conference Board (2013) does not classify strucutures into residential and non—residential purpose.
Source: Each studly.

(Table 6)°llA & &= Qo] HFH BHIE A|Qlgt thiite] At {304 EU KLEMS
(20079 Z7WZFEL #8+ - ZAEH2012)F} Conference Board(2013)7F AM83F 7+
7VdZrES] W9 ekl Fof it

FTATYS SISl LSS 243 e 2] Aol o

R | ’

AFollAl= AIABH2010)9] 1970 AFEAES 27X 2 ARESEY] 1970~2010E 71712
AEAES 2515 10 BAjolli= 1980~2010E 7]|7Fe] ARAETHS AMESI3 27
2|9} F2717HS o]9) o] AAsro 7 27]x| AA Q87 B Ao ujx g
= Y 7 S AR AfmErh

B85, T ER(2012)8] ARE o85St duadEA] dus A
187 kel sl -3t 3, dga5o] FHol A EJ%XPE¢
o Fo=5 A HYEZ=AR] AFARFL} FETIESSAARY] eSS

‘n"——‘

10 o]= 3] - A14938H2008)o1 4 670 AFAE 3ol sl F=AksE 19709 A4S Pyo et al (2008)2]
197041 &7} A2 §3| dulz wae Aol Hals) - Ashe00 s 1058nE iy
S Agslo] ABAES 2A45197] wjiZo]| 19708 ARAE 2= 27]2] A4 Q7o) tiaf o4
A Ao oA,

=X 2000CH Mitd BTl ok JEEA 24U Hlw -
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SA% ol 2A4H FAE9] 50%2 7FYEAT HYFEEASY] kEAS 5
FE WAY AL BEG Ago|nR, thh AOAY S glont V)& ATEY] F3
ol sk 50%2 7Skl o] BelM AR AR thom o 187 <l

e Zb7 EaEdet MgEnEg Eelstelof shetl, TAATEATEAL )

At 1986 dRE AN 753l 1981~851 7]7Ee] Aol SAACNA AlgEta
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e

o= A -éxwmw A ARE A - AP AR D 4 - S Y Ame
Aol A - A - B - BN AYAE FuBk webd] B ATl B
A
=

5 1081854 710e] 24 Ak o el el Lol $EE 2 ok, 8
H

gk 2 Qo] 2 EAriao] 2000 the] MY 7t Aol 718 FAAIY
B b Auhs we5o) WA W Folw e A nR A AT Auo] ey
2 27 A e Ao saskln

7122 ol ABA A7t (Table 7ol AlAE ] Rleh 20008 ] F28A4H
Z7ko] AMA 0.9%2 1990 )] R 2MAM F718(0.8%) Het A =4 et
31 9it} 20004t e] AAAAEC] 1990t ol B3l 2%p WY, w50 Ao ms}
0.3%p dFelal AREQ] A7 =7l 1.8%p ol wel QA4 7188
0.1%p =A YUehgth 38, 538 ©h9]o] 2o 2MPAM] S7H-2 20009t St Tha
Holxlis HES Ho|1 Qi ol F897] oK) AABA s F§517] olF
o] 7|Fxlo] FiAom MYES 7Hsdol = A= AleE

1 HAE0](2005)F 1998~2003A7t godAL AR E of83le] AddAte] A58 BAgh AuE A
Algtar 9=t 199890l A PA}F 5ol AFLEA thiH] 99%4 2003 ol= 11722 53t A
o2 yehta ok e BJEEEAE QAR g Aol de ASLS Y dukdy
7HHE A)ete IS oA 2ARE ARo|DE, AW ofujof|x] ZTRAE] ofet AA| A5
< E4% Aom gdEnh =3 Fxjeta SEeE A dRle] A BAojA] AlQlstgenz zdY
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(Table 7) Growth Accounting of the Korean Economy (Benchmark Model)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 2.0 4.3 2.9
1991~-2000 6.2 1.6 3.8 0.8
2001~2010 4.2 1.3 2.0 0.9
1981~1985 8.5 1.2 3.3 4.0
1986~1990 9.7 2.7 53 1.8
1991~1995 7.4 2.2 4.6 0.6
1996~-2000 49 0.9 3.0 1.0
2001~2005 4.5 1.3 2.2 1.0
2006~2010 3.9 1.3 1.8 0.8

Note: VA denotes value added; L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.

7[R FA 5o TR E VIR (2012)2F frAFsEH, AREe] A7)0
= REY 2120129 frARE ol Ty AT Es aaas et a4
S7HEE Wt X ER, A7) thE 844s e a4 SRl whE Aael
710 e] AAR) Hlas 2 Sjurt gk

Zh 820 7S FAYske 84S e 84 S7Re0 A Aapt
(Table 8)°ll AAEO] A}, s Eul&2 1990AtH9] Bt 61.4%Cl14 2000
= Bt 60.3%2 2% Yo For FAEYh 1991~959 71k 61.9%5 HH
R 2006~109 7|Zbofli= 60.2%2 HAF WopAl= FAloln, gH, SRARe] S7M=
19909} 15t 1.3%004 2000 Holl= 0.6%= /JTs] wohd whd, =] 23
T/3E 1990 ] At 1.2%014 2000 o= 1.5%% WAL= thas Eobsltt
o] A AALETE ok Aol ANbAQl kgol Ao slete REEoR
oAl Ao R Wl 3h, Ae] Aoz AREAS vlFgo] 2000 o] A =
opFloLt, AMtARS] FF ST AA ERkE AL WA 9] MG ERE tha g
ARA ZRERRQL Ao Adg7] o) wobHin 12

LA Ry |

12 2000t Sof AHEF2]0] AA| E3hd B/dell HisiA gHxle] - A148H2008)= 19974 ZAI917] ol
=g Ao AEE2o] thE w7l WS AAIE] w3ken FAIY] olFolls =AM wA oA B
i 27] offiths ME AlZIsk Qlrh E3F 2000 o) AHEEH ] 3k FokAlor FTtlA
AR EEE, §714(2006) BAIH7] olF 7IgEe] FARlES W ol FAREo]
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(Table 8) Growth Rates of Components and Factor Income Shares

(Unit: %)

VA St H L—H Sk A K=A TFP
1981~1990 9.1 60.8 2.0 1.3 39.2 10.7 0.1 29
1991~2000 6.2 61.4 1.3 1.2 38.6 9.5 0.4 0.8
2001~2010 4.2 60.3 0.6 1.5 39.7 5.0 0.1 0.9
1981~1985 8.5 64.3 0.8 1.1 35.7 10.0 -0.7 4.0
1986~1990 9.7 57.4 3.2 1.4 42.6 1.4 1.0 1.8
1991~1995 7.4 61.9 2.5 1.1 38.1 1.6 0.4 0.6
1996~2000 49 60.8 0.2 1.4 39.2 7.4 0.4 1.0
2001~2005 4.5 60.4 1.0 1.1 39.6 5.5 0.0 1.0
2006~2010 3.9 60.2 0.3 1.8 39.8 4.5 0.1 0.8

Note: VA denotes value added; s, labor income share; H total working hours; L—H labor compositions; A capital
stock; K—A capital composition; TFP total factor productivity. Numbers except factor income shares are annual
growth rates.

BB AR A A (9)e o] AT A R4olE IAIEEE Bt
A7} [Figure 1]l AAE]o] itk iFi4=elEo] ARG ER Tt Bt 4%p =7
AE|lon, 19909 o] stsihrl 218k9)7] o] stEbAIZE AR 5 HiAlA
Zol= H]S3k Ao ®olrh thuk 1990dte] AL HS40lE9] slekEo] AthZ]
2 A Vet ZA97] o]olls kgl E e i stk Bes
Wiz gictis

oje} Zo] g 9 AR 5 8 AEQLS FTMIZE E3bEe whet AAVECNA T4
A go] AAsh= Bl (A7 7]o18)2 19909t 2] 13%914 2000 tholl= 21%2 =
ofxl Aog AT FRAMAIY FTMME A WA ggko, 1990t
o9 =okd ApE F7EAIZE 2000t ol ESkE| whel Fa 4R o] 7o go] fzo}
Ak,

o o v ot

T

A

Sfere sAe Alsh gl
13 W5olEo) 79 100933 20080l 2 FA 7bAe] FAe weke Qls) slapidelgel vl
o FebAL FEst BES UehilE dik
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[Figure 1] Internal Rate of Return in Benchmark Model and Yields of Corporate Bonds
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Note: 3 year corporate bond (AA-).
Source: htip://ecos.bok.orkr (accessed: August 20, 2013).

(Table 9) Contribution Ratio of Components (Benchmark Model)

(Unit: %)

L K TFP
1981~1990 22.0 47.3 31.9
1991~2000 258 61.3 12.9
2001~2010 31.0 47.6 21.4
1981~1985 14.1 388 471
1986~1990 27.8 54.6 18.6
1991~1995 29.7 62.2 8.1
1996~-2000 18.4 61.2 20.4
2001~2005 28.9 489 22.2
2006~2010 33.3 46.2 20.5

Note: L denotes labor; K capital; TFP total factor productivity.
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[Figure 2] Growth of Total Working Hours
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(Table 10) Growth Accounting of the Korean Economy with Total Working Hours of
OECD (2012)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 1.7 43 3.1
1991~2000 6.2 1.3 3.8 1.1
2001~2010 4.2 0.8 2.0 1.4
1981~1985 85 1.3 33 3.9
1986~1990 9.7 2.1 53 2.3
1991~1995 7.4 2.0 4.6 0.8
1996~2000 49 0.5 3.0 1.4
2001~2005 45 0.8 2.2 1.4
2006~2010 3.9 0.7 1.8 1.3

Note: VA denotes value added: L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.
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[Figure 3] Growth of Labor Quality
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(Table 11) Growth Accounting of the Korean Economy (Labor Quality Not Included)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 1.2 4.3 3.7
1991~2000 6.2 0.8 3.8 1.5
2001~2010 4.2 0.4 2.0 1.8
1981~1985 85 0.5 33 4.7
1986~1990 9.7 1.8 5.3 2.6
1991~1995 7.4 1.5 46 1.2
1996~2000 49 0.1 3.0 1.9
2001~2005 45 0.6 2.2 1.7
2006~2010 3.9 0.2 1.8 119

Note: VA denotes value added: L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.
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[Figure 5] Growth of Capital
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(Table 12) Growth Accounting of the Korean Economy with Capital Stock of
Pyo and Kim (2012)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 2.0 5.4 1.7
1991~2000 6.2 1.6 4.2 0.4
2001~2010 4.2 1.3 3.2 -0.3
1981~1985 85 1.2 5.0 2.3
1986~1990 9.7 2.7 59 1.1
1991~1995 7.4 2.2 5.0 0.2
1996~2000 49 0.9 34 0.6
2001~2005 45 1.3 3.7 -0.5
2006~2010 3.9 1.3 2.8 -0.2

Note: VA denotes value added: L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.
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(Table 13) Growth Accounting of the Korean Economy with Capital Stock of
Cho et al (2012)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 2.0 4.0 3.1
1991~2000 6.2 1.6 3.4 1.2
2001~2010 42 1.3 1.8 1.1
1981~1985 85 1.2 3.2 4.1
1986~1990 9.7 2.7 49 2.1
1991~1995 7.4 2.2 43 0.8
1996~2000 49 0.9 2.5 1.5
2001~2005 45 1.3 1.9 1.3
2006~2010 3.9 1.3 1.6 1.0

Note: VA denotes value added; L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.

[Figure 6] TFP Growth Estimates By Various Capital Input Measures
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Conference Board(2013)E5 A|eJ3t thF9o] ¢tolA 19974 &eke)7]E AXH =
E4E Hulgo] slel Aog Uehta gtk OECD(2012)8] AL 239715 s
g W3} o]Qlof|= kg as Fullgo] ANbs| sheshe ARRE Holal QT ol &
2] AAlA HldaE2AY] HEo] HAF Eolte AT BRSNS 7ol e

o8 AbrEr} s

OECD(2012)9} 2r= A 5(2012)9] oS HHles 7Rl vtgshe 3
19 FoaY SAE APt ofg A WIlskEAlE —E'v:’—\jﬁ; A7} (Table 14),
(Table 15y, [Figure 8] A|A=o] I}, 20

(Table 14) Growth Accounting of the Korean Economy with Labor Income Share of
OECD (2012)

(Unit: %, %p)

VA L K TFP
1981~1990 9.1 2.8 1.8 4.6
1991~2000 6.2 2.1 1.9 2.2
2001~2010 4.2 1.6 1.2 1.3
1981~1985 8.5 1.6 1.4 55
1986~1990 9.7 39 2.2 3.6
1991~1995 7.4 2.9 2.2 2.3
1996~2000 49 1.2 1.7 2.0
2001~2005 4.5 1.6 1.3 1.5
2006~2010 3.9 1.6 1.1 1.1

Note: VA denotes value added; L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.

18 g % S 5 vlaRaEde) whatol dlasiael v s 49, OHoD
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5

& wfo] 248 e wilgol stetaclos 489 4 Atk

19 A AA 9 eFa5 &S OECD(2012) 5&%‘3*&%%-‘?(2012)4 A AFfet 2t s 2 4S
7 QT A Rl Aol SAHER sy AR RG0! 2)4 EAS H)
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20 w545 Bule] Maks 4] (29 w, T wlE WAL B oolzl, AR AR FTFe(ANK)E
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B WAL 4 ()9 A fE A7HE (ol doldt FFEE mAA Ho] A AR F
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(Table 15) Growth Accounting of the Korean Economy with Labor Income Share of

KPC (2012)
(Unit: %, %p)

VA L K TFP
1981~1990 9.1 1.7 53 2.1
1991~2000 6.2 1.4 45 0.3
2001~2010 4.2 1.1 2.4 0.7
1981~1985 85 1.0 47 2.9
1986~1990 9.7 2.4 6.0 1.3
1991~1995 7.4 2.0 54 0.0
1996~2000 49 0.8 3.6 0.6
2001~2005 45 1.1 2.6 0.7
2006~2010 3.9 1.1 2.2 0.6

Note: VA denotes value added; L labor; K capital; TFP total factor productivity. Numbers for VA are annual growth
rates while other numbers are the contributions to the growth rates.

[Figure 8] TFP Growth Estimates By Various Labor Income Share

12

10

OECD (2012)
s Benchmark model

--------- KPC (2012)

B2 RIo] 200040 ALY BT Bk MRE A bl - 165

[l

1z

AT



166

OECD(2012)9] =545 Hul&S ARSSHA =W F8084Md F7Heo] 1990
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AUk
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(2012)9] WS HuheS ol 89 HYelAE A F7H8I 1 S7H2) ol7h 19909T) 7. 7%p,
200089 3.1%p2E YEeRIT]

2 xejy 2UIAME T84 AT ] YA BLS vRo] Eobd4E 20009t ALY F
A7E el Aoz vehta gick

RIS /2014, v. 36, n. 2
KDI Journal of Economic Policy



(Table 16) TFP Growth Estimates by Various Assumption on Labor Income of the
Self-employed

(Unit: %, %p)
60%" 70%" 80%" 90%"
1981~1990 3.1 3.4 3.6 3.9
1991~2000 0.9 1.1 1.2 1.4
2001~2010 0.9 1.0 1.0 1.1
1981~1985 4.3 4.7 5.0 5.3
1086~1990 1.9 2.1 2.2 2.4
1991~1995 0.7 0.9 11 1.3
1996~2000 1.1 1.3 1.4 1.5
2001~2005 1.1 1.1 1.2 1.2
2006~2010 0.8 0.9 0.9 0.9
Note: 1) The labor income of the sel—employed relative to the labor income of employee with the similar

socio—economic characteristic.
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