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‘ I . Introduction

" This 1s the further study of Pyo(2003)

* The purpose of this paper is to construct database according to
the EU KLEMS guideline and discuss the application of the
KLEM-methodology to the Korean database and to present the
result of growth accounting and productivity analysis.

* We have constructed the detailed database of consistent GFCF
and net capital stock data for the Korean economy for the period
of 1970-2005 according to the EU KLEMS guideline.

= We also generate quarterly net capital stock.
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‘ I . Introduction

* The most significant contribution of this paper 1s to make
use of I/O Matrix (Supporting table 1n I/O Table, Bank of
Korea) that has not been used for these kinds of studies.

* We extended the category of the Capital Stock into 11 asset
type and 72 industrial sector. This decomposition make the
study on productivity more delicate.
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‘ I . Introduction

* Main Improvement of this paper

1) We decomposed the GFCF and Capital Stock using I/0
Matrix(2000, 2003)

2) We estimated 11 asset type (including Intangibles) and
72 industry following the guideline of EU KLEMS
project to make the international comparison of
productivity possible.

3) We estimated Intangible capital stock and ICT assets
(Information and communication assets) using the
GFCF data of Intangible fixed assets (Computer
Software) of BOK
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II. Classification and Definition of Net Capital Stock

1. EU KLEMS classification of Asset and Industry

-

<Table 1> Asset Classification of EU KLEMS and National Accounts

EUKLEMS Asset
1 Residential structures
2 Non—residential structures
3 Infrastructure
4 Transport equipment
3] Compuling equipment
6 Communications cquipment
7 Other machinery and equipment
8 Products ol agriculture and [orestry
9 Other products
10 Software
11 Other intangibles

Sources: CUKLEMS(2007), E1J KLEMS Growth and Productivity Accounts,

Version 1.0, March 2007,

p.35

EUKLEMS National Accounts

1 Residential structures
2 Non residential structures
3 Infrastructure
4 Transport equipment

5+6+7 Machinery and equipment
10 Intangible fixed asset investment

Gross Fixed Capital Formation

Sources: National Accounts, Bark of Korea
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II. Classification and Definition of Net Capital Stock

‘ 1. EU KLEMS classification of Asset and Industry
<Table 2> Industry Classification of EU KLEMS and National Accounts

Industries classification of EU KLEMS

1 |Agriculture 21 |BEubber and plastics products

5 |Forestry 25 OTHER NON-METALLIZ MINERAL
FRODUICTS

3  [FIZHING 23 |Basic metals

4 |Mining of coal and lignites extraction of peat 24 |Fabricated metal products

5 Efstrgggogef‘ficgsude petrolenm and natural 25 |[MACHINERY, NEC

6§ |Mining of uranium and thorium ores z6 |Office, accounting and computing machinery

T [|Mining of metal ores 27 |Inaulated wire

& |Other mining and quarrying 28 |Other electrical machinery and apparatus nec

9  |Food products and beverages 29 |Blectronic walves and tubes

10 |Tobacco products 30 |Telecommunication equipment

11 |Textilzs 31 |Eadio and television receivers

12 |[Wearing Apparel, Dressing And Dying Of Fur 32 |Scientific instruments

13  |Leather, leather products and footwear 33 |Other instruments

14 [WOOoD AND PRODUCTS OF WOOD AND CORE 34 |Motor vehicles, trailers and semi-trailers

15 [Pulp, paper and paper products 35 |Building and repairing of shipz and beoats

16 |[Publishing 36 |Alrcraft and spacecraft

el T 49 Railroad equipment and transport equipment
nec

18 [Coke, refined petroleum products and nuclear fuel 38 |Manufacturing nec

19 [Fharmaceuticals 29 |Reecyeling

20 |Chemicals excluding pharmaceuticals 40 |Blectricity supply

Sources: EUKLEMS(2007), EU KLEMS growth and productivity accounts, Version 1.0, March

s ala i
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II. Classification and Definition of Net Capital Stock

‘ 1. EU KLEMS classification of Asset and Industry

<Table 2> Industry Classification of EU KLEMS and National Accounts

Industries classification of EU KLEMS

41  |Gas supply 57 [Other real estate activities

4z WATER SUPFLY 58 |[Renting of machinery and equipment
43  |CONSTEUCTION 59 [Computer and related activities

14 Sale, maintenance and repair of motor vehicles and 5 (RESRE BNl e

motoreyeles: retail sale of  fuel

Wholesale trade and commission trade, except of
motor vehicles and motorcweles

45 61 |Legal, technical and advertising

Eetall trade, except of motor vwehicles  and

o motareveles: repair of household goods

EZ [Other business activities, nec

FUBLIC ADMIN AND DEFENCE:

47 HOTELS AND BEESTAUEANTS B3 COMPULSORY SOCIAL SECURITY

43 |Inland transport 4 [EDUCATION

49  [Water transport 5 [HEALTH AND S0OCIAL WORK

S0 |BGE TESEa 66 Sle\hfage aI.ld. lrefuse disposal, sanitation and
similar activities

51 Supporting andl auxiliary transport activities; activities 5 A it menbersiib organizationer nec

of travel agencies
52 [POST AND TELECOMMIMICATIONS B8 [MMedia activities
53 Financial intermediation, except insurance and pension B0 |OtheE farrantis Al st

funding

Insurance and pencsion funding, except compulsory

54 . .
soclal security

T0 |Other service activities

FEIVATE HOUSEHOLDS WITH EMFLOYED

55 |Activities related to financial intermediation L PERSONS
= I - . - ’ 75 EZTEA-TEEEITOEIAL ORGANTIZATIONS
mpeputatlon o owWner occluple rents AN‘D BODIES

Sources: EUKLEMS(2007), EU KLEMS growth and productivity accounts., Version 1.0,
March 2007, pp.11—12
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II. Classification and Definition of Net Capital Stock

| ‘ 1. EU KLEMS classification of Asset and Industry

Industry classification of National Accounts

National EU KLEMS
Industry

Accounts Code
1 Agriculture, forestry and fishing T
2 Mining and quarrying 41~8
3 Manufacturing 9~39
4 Electricity, Gas and Water Supply 40~42
D Construction 43
6 Wholesale and retail trade, restaurants 44~47
i Transport, storage and communication 48~52
8 Financial intermediation Hde=h5
9 Real estate, renting and business activities 56~62
10 Public administration and defence 63
11 Education 64
12 Health and social work 65
[ Other service activities 6672

Sources: National Accounts, Bank of Korea
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‘ II. Classification and Definition of Net Capital Stock

‘ 2. Definition of Net Capital Stock

» Net Capital Stock means Gross Capital Stock minus Gross
Capital depreciation cumulated until that time.

» Net Capital Stock=Gross Capital Stock + Gross Fixed
Capital Formation — Fixed Capital Depreciation + The value
of change by the other factor which alter the Capital Stock +
The Gross value of the net change due to the change of
holding gain from the change of asset price

* The economy-wide market value of fixed asset at period ¢
» NK, =1 +(1-8)I_,+(1-8)"1_,+--
+(1=8)"1_,,+(1-6)"1_,

t—s+1
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Ill. Estimation of GFCF by Asset and Industry

| “ 1. Estimation of GFCF by Asset

» To decompose the 6 asset type GFCF 1n 1970~2005 of National
Accounts into EU-KLEMS 11 asset types, we used the I/0 Tables
existing irregularly in 1970~2003, and used the fixed weight of
2003 for decompositon after 2003.

* We decomposed ‘Machinery and Equipment’ into ‘IT (Computing
Equipment)’, ‘CT (Communication Equipment)’ and ‘Other
Machinery and Equipment’ using the weight from 10 table, which
can tell ‘Computer Equipment’ and ‘Communication and
Broadcasting Equipment’ from the ‘Machinery and Equipment’ in
the Fixed Capital Formation (private and public).

» For the year when there 1sn’t I/O Table, we estimated the weight

by linear interpolation of near year. 0
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Ill. Estimation of GFCF by Asset and Industry

‘ 1. Estimation of GFCF by Asset

<Table 4> Weight of ICT assets in Machinery and Equipment from I/O Tables

Weignt from I/O Tables | 1996 | 1997 | 1998* | 1999 | 2000 * | 2001 2002 | 2003 * | 2004 | 2005

5 Computing 0.087 | 0.098 0.109 | 0.119 0.128 0.105 0.083 0.060 |  0.060 | 0.060
quipment

6| Communication 0.107 | 0.140 | 0173 | 0175|  0.178 0.157 | 0136 | 015 0015 | 0.115
quipment

7 | OerMachinervand | 9806 | 0.762 | 0718 | 0.706 |  0.694 0738 | 0781 | 0825 | 0.825 | 0.825
quipment

* The year when there exist I/O Table

11
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<Table 5> The growth rate of ICT asset (%)

Ill. Estimation of GFCF by Asset and Industry

‘ “ 1. Estimation of GFCF by Asset

Growth rate (%]1971 1972 1973 [1974 1975 1976 (1977 [1978 (1979 [1980 [1981 1982
5 Computing | 33.1| 143 | 38.1| 4.6 303 | 38.7|41.4]405|32.4|-21.4] 12.1 17.5
6 |Communication| 33.1 ]| 14.3 | 38.1| 19.0|43.3]|425|46.246.6] 598 -94] 21.3 24.5
10 Software 59| 911426 761102482 13.2] -1.6|272| 114 6.6 0.2

Growth rate (%]1983 (1984 1985 [1986 [1987 1988 [1989 [1990 [1991 |1992 (1993 1994
5 Computing | 21.2| 240 10.8] 66.1 | -1.3 489 3.7 3.0]25.1| 46| 6.2 24.4
6 |Communication| 26.6 | 5.6 | -6.6| 248 14.7] -85(229]23.0]1185)| -05| 1.4 15.9
10 Software 3.0 37.1|68.0]1293]285]|11.0[24.6]10.6|270]| 18.4] 14.6 26.1

Growth rate (%]1995 1996 1997 [1998 [1999 2000 [2001 2002 2003 [2004 [2005 | Average
5 Computing | 249|249 2.8(-32.8140.0|47.9|-24.2]-16.4|-259| 72| 7.4 16.4
6 |Communication| 15.8 | 57.8 | 19.5-25.3 | 30.8 | 39.0 [-18.7 | -7.6 |-13.5| 72| 7.4 18.0
10 Software 2131162 64| -0.6] 195|223 641142 -09| 09| 8.1 16.4

12
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‘ III. Estimation of GFCF by Asset and Industry

‘ 1. Estimation of GFCF by Asset

" In the average growth rate of GFCF by asset 1n the whole periods,
Communication equipment(18.0%), Computing equipment(16.4%)
and Software(16.4%) shows the highest growth rate.

* Products of agriculture and forestry and Other products aren’t
1dentified 1n the statistical data, and Other Intangibles also doesn’t
exist in the official statistical data.

" The growth rate of ICT asset GFCF 1n 1998~2005 1s Computing
Equipment(0.4%), Communication Equipment(2.4%),
Software(8.7%), which 1s much less than the average 1n all
periods(1970~2005). Maybe IT boom didn’t affect gfct in IT assets
much, but affected buildings and other machinery and equipment
only.

13
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Ill. Estimation of GFCF by Asset and Industry

|

‘ 1. Estimation of GFCF by Asset

<Table 6> Growth rate of GFCF by asset (%)

1970—1983|1984—-1997(1998—-2005(1970—2005

1 |Residential structures 128 10.7 j ¢ 9.4
2 |Non—residential structures L3 ] i | L 8.9
3 |Infrastructure F2 1 HE 2 e 58 | 85
4 |Transport equipment 13.6 10.0 1.9 9.5
o |Computing equipment A 19.1 0.4 16.4
6 |Communications equipment 512 14.6 2.4 18.0
7 |Other machinery and equipment 19.3 12.9 6.4 | B
8 |Products of agriculture and forestry 0.0 0.0 0.0 0.0
9 |Other products 0.0 0.0 0.0 0.0
10 |Software i) 22 8.7 16.4
11 |Other intangibles 0.0 0.0 0.0 0.0
Sum 12.8 5 4 | 15 9.b

14
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Ill. Estimation of GFCF by Asset and Industry

‘ 1. Estimation of GFCF by Asset

<Table 7> GFCEF of ICT sector in 1996~2005 (Billion won, 2000 constant prices)

1996 | 1997 | 1998 | 1999 2000 2001 2002 2003 2004 2005

5| Computing 5051 | 5,193 | 3,488 | 4,884 | 7,.222| 5473 | 4577 3392| 3,637| 3,906
equipment

6 | Communication | o o0l 5397 | 5516 7212 | 10,023 | 8,146 | 7526 | 6508| 6979 | 7.494
equipment

[y
=

Qaftwara S
ANULLYY A O YU T | Ve T/ | VUegwUJ | 9 TaU |  JeU /A | J9UJVU | AdldgVUad | AVUg/UL

15
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
A. Estimation of GFCF by Industry in 1970~1997
" Mining, Manufacturing Survey (Report on Industrial Census) exist

only after 1999, and I/O Matrix also exist only in 1990, 1995,
2000, 2003

* We have decomposed 13-industry data of GFCF from National

Accounts 1nto 72 EU-KLEMS industries’ GFCF by making use of
the difference between two benchmark years” NWS capital stock
as decomposition weights for the period of 1970-1997.

1) Reduction the NWS 1n 1968,1977,1987,1997 into 72 industries
2) Estimate the weights by the three inter-period differences of NWS

16
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Ill. Estimation of GFCF by Asset and Industry

‘ 2. Estimation of GFCF by Industry
A. Estimation of GFCF by Industry in 1970~1997

" Decomposition 13-industry data of GFCF from National Accounts
into 72 EU-KLEMS 1ndustries’ GFCF by making use of the
difference between two benchmark years’ NWS capital stock as
decomposition weights for the period of 1970-1997.

* In this decomposition weights mean the weights 1n each 13

industries of National Accounts, so that GFCF 1n each 13
industries of National Accounts remain unchanged.

17
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Ill. Estimation of GFCF by Asset and Industry

‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005

1) Mining and Manufacturing

* For the period of 1998-2005, we have used Report on
Industrial Census to redistribute Mining and Manufacturing
industries for further detailed industrial classification

= We used the Intangible asset increase as the decompositon
weight.

18
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries

(1 For Decomposition, We used I/O Matrix(96-asset by 71-
industry, not owner based but activity based)

(2 For further decomposition, we estimated the decomposition
weight by making use of 1997 NWS(Net value, owner
based)

In this decomposition weights mean the weights in each 13
industries of National Accounts, so that GFCF 1n each 13
industries of National Accounts remain unchanged.

19
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries

(3 Redistribution of Public Capital

In making use of I/O Matrix, first, We need to redistribute
the 71th industrial sector named ‘Public Capital’ .

For this, we have consolidated I/O Matrix into 9-asset by
72-industry matrix. Public capital are distributed by only
three types of assets: Residential Buildings, Civil
Engineering Work and Other Structures

20
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries

(3 Redistribution of Public Capital

a. Civil Engineering Work
Following the SOC composition ratio (Table 9, p.25) in
1997 NWS, we redistributed 55.4% of public capital into

nnnnnn 7 20/ ' 120/ 1+

114lldpull SCLLWVUL, /7.0 70 1LV Lullliniuliiedtuiovll seuitvl, 10 70 11V

Electricity, Gas Supply sector, 5.7% 1nto Water supply
sector, and 18.6% into 1rrigation and flood control sector.

b. Other Structures
Redistribution into 72 industries by the weight of each
industry except public capital o1
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries

(3 Redistribution of Public Capital
c. Residential Buildings

According to 1997 NWS, 273,743 billion won (about 90% of Residential
buildings) belong to household sector, and 31,694 billion won(about
10% of Residential buildings) belong to Non-Household sector.

<Table 8> Ownership of Residentail buildings

QDDOBélgggt;;f EE’ri{:es Net value | Ratio (%)
Residential Buildings 305,437 100.0
Government 3,446 Il
Corporation 21173 7.9
Nonprofit Organization 4. 075 18
Household sector 23713 89.6

22

Sources: 1997, National Wealth Survey
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries
(3 Redistribution of Public Capital

c. Residential Buildings

According to this ratio, first, we redistributed 22,858 billion
won (about 90% of public capital in residential buildings)
into Real Estate Activity.

Then, we redistributed 2,373 billion won (about 10% of
public capital) into 72 industries by the weight of each
industry in residential buildings.

23
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2. Estimation of GFCF by Industry

B. Estimation of GFCF by Industry in 1998~2005

‘ Ill. Estimation of GFCF by Asset and Industry

<Table 9> 9 asset X 13 industry consolidated I/O Matrix(2000)

Before the redistribution of public capital

Sources: Input—Qutput Tables(2000), Bank of Korea

2000 1 2 3 4 3 & i 3 o 10 11 12 13 14
] Avmicul ure o3 ] 16 1 1 2 5 ] 1 22 4 1 20 ] 167
1 Residental 0 0 0 0 0 0 0 0 0 0 0 0 22338 22838
2| NotrResidential 281 10 3,19 207 176 7.816 1.578 490 3567 3,260 aTa 353 1.346 0 221351
3| Infrastuchres 0 0 0 0 0 0 0 0 0 0 0 0 0 40971 40971
4| Other Struchures 3 20 624 23 1 21 23 15 1 37l @ 29 42 2691 3.874
3 Transport T2 55 2601 30 410 1.217 3.388 103 30 196 419 191 339 0 16201
& Machinerav 767 33 | 30351 1835 259 2412 72331 2061 1.917 1.510 2.8305 1,685 3.463 0 58.102
) Service 334 20 3.403 287 160 616 1,770 415 4846 64 603 322 632 0 0114
3 Software A 0 2454 225 237 T 730 1497 8334 376 1.038 281 112 0 3.576
Sum 3232 139 | 42,643 2767 1.953 12 856 19 767 | 4.583 4 73} 7.798 5.860 1 863 6433 66.320 182214
After the redistribution of public capital
[ 1
2000 1 2 3 4 3 & A 3 @ 10 11 12 13
EUKLEMS | #8T0 fagningl 08¢ | CEC0M | Consrucion| o | o] Fmncnt| X e | ruion | BOucttion| o 0 | oo | G7CF
0 Asriculfure a3 0 16 1 1 2 3 0 2 2 4 1 20 167
1 Resdenfal 108 6 391 34 1.097 32 18 10| 207535 1 117 184 35 22338
2| Non-Besidenfial 281 10 3,196 207 176 7,816 1.578 490 367 3,260 a7 333 1.346 223351
1 3| Infrastructares 7621 0 0 7662 0 0 235,680 0 0 0 0 0 0 40971
4| Cther Stuctures 10 67 2,043 716 2 70 T6 3 4 1.216 3l a5 136 3874
3 Trangport T 55 2,601 30 410 121 3388 103 30 194 419 191 339 16201
& Machineraw 1,767 33| 30,351 1335 69 2412 233 ] 2.061 1.917 1.510 2,803 1.685 3463 38,102
7 Service 334 20 3,403 287 160 616 1.770 415 4846 64 603 322 632 0114
3 Software i 0 2454 225 237 TEX T30 1497 334 376 1.038 281 112 3.576
Sum 1095371 211 | 44 455 10515 3.051 12 9537 45526 | 4.627 25 494 3644 5995 3.113 G603 152214 L
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2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005

<Table 10> 9 asset X 13 industry consolidated I/O Matrix(2003)
Before the redistribution of public capital

‘ Ill. Estimation of GFCF by Asset and Industry

2003 1 2 3 4 5 6 7 3 a 10 11 12 13 14
EUKLEMS | “Fi™® | nniag) Y0 | S0l | Connmcion| JOmRols | Poesort o Faancir | ROt | o | Eaaon | | v 5;2::1 GFCF
0 Asnculture 12 0 13 1 1 3 7 0 4 42 12 2 15 0 1
1 Residential 0 0 0 0 0 0 0 0 0 0 0 0 0 36,356 36,336
2| Non-Eesidennal 377 10 6,736 500 453 12,832 2,350 736 3,150 3,521 2235 1,298 3,141 0 42 340
3| Infrastmchres 0 0 0 0 0 0 0 0 0 0 0 0 46671 46,671
4] Other Structures 12 7 024 2 112 12 18 il 25 392 2 1 3 2:127 3,858
5 Transport 371 62 3,556 124 71712 1.516 6,600 146 1:227 571 640 319 1.262 0 17.665
6 Machinerav 1.226 62 | 20001 1.680 1.156 1.997 4441)] 1239 1.364 1.692 2659 1.677 2,798 0 31,502
) Service 218 78 2.647 216 135 491 Q27 348 430 63 392 336 506 0 6,980
3 Software 3 0 4.0M 408 470 1,037 1.576 | 2.684 1.506 438 1.860 334 393 0 14,983
Sum 2827 218 | 46,948 2961 3,098 17,888 15,918 ] 5,156 3205 11,921 3.000 4.167 3.126 83,348 220,783
After the redistribution of public capital
2003 1 2 3 4 5 6 ) 3 o 10 11 12 13
el R e e e e P O A
0 Asnolture 121 0 13 1 1 3 T 0 4 42 12 gl 15 221
1 Eesdental 173 o 623 54 1.755 132 28 15 33,193 1 187 203 30 36,336
2| Non-Eesidential 377 10 6,736 500 453 12,832 2350 736 3,150 3521 2233 1,298 3.141 42 340
3| Infrastmictures 3.681 0 0 3,727 0 0 20262 0 0 0 0 0 0 46,671
4| Other Structures 26 15 205 40 240 26 40 5 55 1314 5 2 18 3.858
3 Transport 371 62 3,556 124 712 1.516 6,600 146 1237 371 640 319 1.262 17.665
6 Machineray 1226 62 | 29001 1.680 1.156 1.997 4441 1,239 1.864 1.692 2,659 1.677 2,798 31,502
7 Service 218 78 2,647 216 135 491 Q27 348 430 63 392 336 506 6,980
3 Software 3 0 4.071 408 470 1,037 1,576 | 2,684 1,506 438 1.860 334 395 14,983
Sum 11695 ] 236 | 48,703 11,770 4 9% 18,034 45231 | 5,175 41428 12,646 3.180 4 463 3224 220,783

Sources: Input—Qutput Tables(2003),

Bank of Korea
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005
2) Agriculture, Forestry and Fishery and Service industries

(4) After the redistribution of public capital, we decomposed
the Agriculture, Forestry and Fishery and Service industries
into 72 industries using the sum of 72 industries in I/0O
matrix as the decomposition weight

26
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Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry
B. Estimation of GFCF by Industry in 1998~2005

2) Agriculture, Forestry and Fishery and Service industries

In <Table 11>, to look at the trend of GFCF by industry, we
reclassified the EU KLEMS 72 industries into 7 industry
category. Specially, we categorized service sector into 4
industry sector according to J.H.Kim, ‘Reviving
manufacturing in Korea’, KDI Report.

<Table 12> shows that Mining/ Manufacturing/ Electricity,
Gas, Water Supply (12.5%) and Destribution Service(12.5%)
were highest in GFCF growth rate, and IT industry(5.4%) was
relatively low.

27
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‘ 2. Estimation of GFCF by Industry

B. Estimation of GFCF by Industry in 1998~2005

Ill. Estimation of GFCF by Asset and Industry

<Table 11> Classification of 7 Industries

Code Industry EU-KLEMS code
1 Agriculture, forestry and fishing 1~3
ICT
2a (Computing and communication equipment) 26,30
Other manufacturing/Mining
2b /Electricity, Gas, Water Supply 4~25,27~29, 31~43
3a Producer service 52~62
3b Distribution service 44~46, 48~51
3¢ Consumer service 47, 68~71
3d Social Service 63~67

28
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‘ Ill. Estimation of GFCF by Asset and Industry
‘ 2. Estimation of GFCF by Industry

B. Estimation of GFCF by Industry in 1998~2005

<Table 12> Average growth rate of GFCF by Industry (%)

1970—1983 1984-1667

1068 —-2005

197C—2

005
Whole Industry 188 11.1 1.5 0.5
1|Agriculture, forestry and fishing . | 9.3 o . Gl
2 Mining/Manufzcturing 13.0 123 4.0 125
22 ICT (Computing and = 13.5 2.5 5.4
commurnication equipmernt )
= e
op| Other manufacturing/Mining 17.4 12.3 43 12.4
/Electricity, Gas, Water Supply
g Service 12 11.0 1.1 9.2
3a Producer service B 12.9 —0.4 9.8
3b Distribution service AT 9.0 2.0 15
3T Consumer service 7.6 12.5 Bl 9.1
3d Locial Service 11.4 9.8 e 3.9

29
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‘ Ill. Estimation of GFCF by Asset and Industry

‘ 3. Estimation of Quarterly GFCF by Asset

= Using the weight which was used in the estimation of
yearly GFCF by asset, We decomposed the Quarterly GFCF
by 6 assets 1n National Account into EU-KLEMS 11 Assets.

* We decomposed ‘Machinery and Equipment’ into
‘IT(Computing Equipment)’, ‘CT(Communication
Equipment)’ and ‘Other Machinery and Equipment’ using
the weight from IO table, which can tell ‘Computer
Equipment’ and ‘Communication and Broadcasting
Equipment’ from the ‘Machinery and Equipment’ in the
Fixed Capital Formation (private+public).

30
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 1. Estimation of Capital Stock by Asset
A. Estimation of Capital Stock by Asset in 1970~1997
1) Change the National Wealth Survey(NWS, ownership based,

current prices) in 1968, 1977, 1987, 1997 into 2000 constant

prices using the GFCF Deflator in the National Account.
Table) GFCF Deflator

Deflator(2000=100)
1968 5.23
1977 19.29
1987 48.64
1997 91.11

2) Reduction into 6 assets, and interpolation the years when
NWS doesn’t exist.

3) Using the weight from 10 Table, We decomposed the

Capital Stock by 6 assets in the National Account into EU-

KLEMS 11 Assets. .
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 1. Estimation of Capital Stock by Asset
B. Estimation of Capital Stock by Asset in 1998~2005
1) Fixing the NWS(ownership based, net value) in 1997 by 6
assets mto 1997 Capital Stock by asset.

2) Intangible asset doesn’t exist in the NWS. Therefore we
estimated intangible asset in 1997 by adding the Intangible
asset investment of National Account with the depreciation rate
of 31.5% (recommended by EU-KLEMS).
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 1. Estimation of Capital Stock by Asset
B. Estimation of Capital Stock by Asset in 1998~2005

3) Using the GFCF by 11 assets in 1998~2005, we estimated
Capital Stock by 11 assets by Perpetual Inventory Method

In this method, we used the estimated depreciation rate in Pyo,
‘Estimate  of Capital Stock by Industry and by

Asset(1953~2000) in Korea’ (Table 4, p.216). We also used
the depreciation rate of 31.5% in the Intangible assets
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‘ 1. Estimation of Capital Stock by Asset
B. Estimation of Capital Stock by Asset in 1998~2005

<Table 15> Depreciation rate by Asset tvpe (%)

‘ IV. Estimation of Capital Stock by Asset and Industry

Depreciation rate
68—77 77—87 87—97

Tangible asset 2.1 B.T 4.6
Residential structures b.b 1 & S
Non—residential structures o 10 ki) 3.0
Infrastructures 0.7 3.4 1.1
Transport equipment 49.3 28.7 16.9
Machinerv and equipment 1 11.4 0.2

Sources: Pvo(2003)
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 1. Estimation of Capital Stock by Asset
B. Estimation of Capital Stock by Asset in 1998~2005

<Table 14> The Recommended depreciation rate by EU KLEMS

Minimum Maximum Rate from

EU KLEMS rate over rate over Pyo (2003)

Industries Industries :1987-1997
Residential structures 0.011 0.011 0.033
Non-residential structures 0.023 0.069 0.03
Infrastructure 0.023 0.069 0.01
Transport equipment 0.061 0.246 0.139
Computing equipment 0.315 0.315 0.092
Communications equipment 0.115 0.115 0.092
Other machinery and equipment 0.073 0.164 0.092
forlf)e(:;lrc;s of agriculture and 0.073 0.164 .
Other products 0.073 0.164 n.a.
Software 0.315 0.315 n.a.
Other intangibles 0.315 0.315 n.a.
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 1. Estimation of Capital Stock by Asset
B. Estimation of Capital Stock by Asset in 1998~2005

= Software(19.5%), Communications Equipment(16.3%),
Computing equipment(12.0%) show the highest growth rate over

all periods

= Computing equipment shows the negative growth rate in
1998~2005, maybe this 1s because the depreciation of 31.5% 1n the

computing equipment 1s too high.
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‘ IV. Estimation of Capital Stock by Asset and Industry
. Estimation of Capital Stock by Asset

‘ 1 p

B. Estimation of Capital Stock by Asset in 1998~2005

<Table 16> Average growth rate of Capital Stock bv asset (%)

1970 19831284 1997|1993 2005|1970 2005

1 Residential structures 112 12.1 4.6 10.1
Non residential i 1~

2 P b Lo 11.0 4,7 10.6

= Infrastructurs L3l [E27| g.9 12,1

1 Transport equipment 122 11.0 1.6 9.3

o Computing cquipment 18.7 17.4 a3 1.2.0

Communications 0 o 5 ,

6 - 271 153 4.0 16.3

s Other machinery and 9 - _

i Bt 12.8 10.9 5.9 10.5

Products of agriculture |

8 arntl Fore ity 0.0 .0 C.0 0.0

9 Other products 0.0 0.0 C.0 0.0

0 Software 22.0 205 10.0 19.5

11 Other intangibles 0.0 0.0 C.0 0.0

Sum 12.9 11.8 6.0 10.8
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 2. Estimation of Capital Stock by Industry
A. Estimation of Capital Stock by Industry in 1970~1997
1) Change the NWS (net value, current prices) by 72 Industries

in 1997 into 2000 constant prices using the GFCF Deflator
in the National Account.

2) Using the GFCF by 72 industries in 1998~2005, we
estimated Capital Stock by 72 industries by Perpetual
Inventory Method
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 2. Estimation of Capital Stock by Industry
B. Estimation of Capital Stock by Industry in 1998~2005

* In this method, we used the estimated depreciation rate by
industries in Pyo, ‘Estimate of Capital Stock by Industry and
by Asset(1953~2000) in Korea’ (Table 6, p.216).
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 2. Estimation of Capital Stock by Industry
B. Estimation of Capital Stock by Industry in 1998~2005

<Table 17> Depreciation rate by industrial sector (%)

Depreciation rate
b8 —77 Tr—8¢ St

Whole industry T 6.6 4.3
Agriculture, forestry and fishing 49.2 16.4 9.7
Mining and quarrying 18.0 16.3 24.8
Manufacturing e 6.5 2.0
Electricity, Gas and Water Supply 11.5 12.6 8.6
Construction —.1 14.5 et
Wholesale and retail trade, restaurants S| 5.4 —dl
Transport, storage and communication 3534 14.1 § Bt
Financial intermediation 4.6 | 8.8
Social and private service 7.9 =54 e
Public administration and defence 6.7 8.4 2.5

Sources: Pyo (2003)
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 2. Estimation of Capital Stock by Industry
B. Estimation of Capital Stock by Industry in 1998~2005

» [CT sector (22.4%) shows the highest average growth rate
over the all periods, followed by Producer Service
sector(13.9%), Social Service sector(11.8%)

* But the growth rate of ICT sector drops 41.2% 1n 1984~1997
to 3.4% in 1998~2005

411 A J S VU et \J \J &/ @
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 2. Estimation of Capital Stock by Industry
B. Estimation of Capital Stock by Industry in 1998~2005

<Table 18> Average growth rate of Capital stock by industry (%)

1970—1983(1984—-1997| 1998 —-2005|1970—2005
Whole Industry 12.9 11.8 6.0 10.8
1|Agriculture, forestry and fishing 12.10 12.6 =03 &5
2 Mining/Manufacturing LUt 11.7 0.1 10.6
22 ICT (Computing and 13.9 41.9 3.4 29.4
COmimunicatiorsl E'I]UEDITIEH_}

~ Other manufacturing/Mining _ _
9 el 3! 9 ;
40 /Electricity, Gas, Water Supply 12.7 11.3 2.2 10.4
3 Service 13.1 11.8 7.5 11.3
34 Producer service 16, 3.7 19.4 13.9
3b Distribution service 11.0 11.7 2.7 9.4
e Consumer service L6 132 gL 1.2
3d S0c1al Service 136 13.3 b0 11.8
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 3. Balancing Capital Stock by Industry with by Asset

* We need the ‘balancing process’ to coincide the sum of
capital stock by industries with the sum of capital stock by
assets.

1) Comparison the sum of capital stock by assets with the sum
of capital stock by assets in 1970~2005

2) Distribution the gap between the two sums 1n to 72

-:Mf]11ﬁ“'1ﬁ-:f\{‘1 I\'p nnm;+n1 3 1\11 1.1/\14114”14-«11
HHIUUDLLIUD Ul uapucu SLUULA U_y 111UUDL1_)’.

For the distribution, we used the weight of each sector in
the sum of capital stock by 72 industries.
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‘ IV. Estimation of Capital Stock by Asset and Industry

‘ 4. Estimation of Quarterly Capital Stock
A. Estimation of Quarterly Capital Stock

*We estimated the Quarterly Capital stock by asset from the
Yearly Capital stock by asset, using the weight from the
Quarterly GFCF by assets in National Account.

* We decomposed the Yearly Capital stock into the Quarterly
Capital stock using the weight of the quarterly sum of capital
stock over the 11 assets.
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‘ IV. Estimation of Capital Stock by Asset and Industry
‘ 4. Estimation of Quarterly Capital Stock
B. Estimation of Quarterly Capital Stock by Industry
" The Quarterly GFCF by industry doesn’t exist in National

Account. Therefore we estimated the Quarterly Capital Stock
by subdividing the sum of the quarterly Capital Stock by assets

over 11 assets into 72 industries.

* For subdividing, we used the weight of the ratio of each
industry in the whole capital stock in the near year.
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V. Estimation of Capital Intensity and TFP

“ 1. Growth Accounting Model

= We tried to run Growth Accounting in Korean economy in
1970~2005 using the estimated Capital Stock and Gross Value-
Added by industry (Y), Population (N), Number of Employees (E),
Average hours worked (h) in EU-KLEMS Korea Database

= We followed the growth accounting method in Hayashi-
Prescott(2002) , which mainly use the capital intensity (K/Y)

* We modified the method in Hayashi-Prescott(2002), in that we
divided Capital-Labor ratio (k=K/N ) and Capital-Employment rati
o (k*=K/E), and we applied the growth accounting into 72
industries as well.
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‘ V. Estimation of Capital Intensity and TFP
1

‘ . Growth Accounting Model

= <Figure 2> shows the trend of the variables used in the Growth Accounting
in Korea economy(1970~2004)

= 5% detrended Real GDP per capita shows the Korean economy crisis in
1997~1998

= Average working hours over the whole industry decrease from the peak in
1986

= Capital intensity shows the increasing trend except the period 1997~1998

= Capital intensity shows almost the same trend with that in Hayashi- Prescot
t(2002)
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V. Estimation of Capital Intensity and TFP

1. Growth Accounting Model

<Figure 2> Trends of Macroeconomic variables in Korea

Real GDP per working—age person
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B 108
_‘-/'
S0m /r'/v 100 s ’/‘\
o FYLEW A /‘\‘ / \ e
f‘”f % Lt \ Pt
15000 t
e aC /
- /
e .l =15 :
s0m
8(: 1 1 I 1 L1 1 I 1 1 I 1 1 1 1 L1 1 1
0 = I i A 5 2 n.
_?__*‘:b {5'{' o _?421 @4@ _?.9 @q{. %,ar, _%.;52 ; \ﬁqﬁﬁ _%qp @d,'a _ée,u 5_@ __c_sé "'}“d) 9“" e@b \c}‘a” \Q:é*" \q;ﬂ \@‘@ \Qfﬂ \,5_.5'_‘?’ \o,:?ﬁ:’ h\@% \555':' f}é) "‘9&
Length of average working hours Capital Output ratio
13 a1
i ni? A
o _,/\\ /“/\ . /—F\_ﬁ /‘\/ﬂ/
J \ 7 A
Lo ] v

VAN

nre

¥

e

0.

B

nre

am

g 'G'_j \"'-‘-1:) u"é \? \"‘él \? \?‘?‘ \r‘ﬁ" \.‘h“ \rﬁ' \@ "-@ "-é‘ g

-

=

R I R G G




105

a5

an

1984 1926 1988 1920 1992 1994 1996 1998 2000

250

225

1.75

1.50

Workshop on Productivity Database in China, Japan, and Korea

V. Estimation of Capital Intensity and TFP
1. Growth Accounting Model

Prescott and Hayashi(2002)

FIG. 1. Detrended real GNP per working-age person (1990 = 100).
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FIG. 3. Capital—output ratio.
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V. Estimation of Capital Intensity and TFP

“ 1. Growth Accounting Model

Value added growth accounting model can be expressed like below:

Y = AK*(hE)"* (1)

K. hE,A and 6 represent physical capital, human capital, technological progress and

share of capital income respectively. Reformulating some variables,

X E K
e e e = (2)
N N ¥
Equation (1) can be expressed:
e ) A (3)
Dividing equation(1) by economically active population N .
¥ R 5 E
T o AN 4
= ( N) ( N) (4)
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|

V. Estimation of Capital Intensity and TFP
1. Growth Accounting Model

and reformulating each variable to per capita terms,

K
y=Ak°h %" | k= o (5)
Capital-output ratio is:
LK SNk
R g
k=xy

at

Rearranging numerical expression of per capita value added by using equation (7).

= A(xy)°h'fe"® (8)

g11-2 _1-2_2¢7
=Ax"h "e "y
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V. Estimation of Capital Intensity and TFP

‘ 1. Growth Accounting Model
'l"!

o 1-& &r.1-8 _1-8
LR e

€

2] y= Al [I—E}xﬁ [I—E}he

Using definition of equation (2),

KIN k K
g= T k$ == (1[})
K/E k E
Equation (9) combined with equation (10) is like below:
1{1-6) 7. .6(1-8) k
Jpe=al hx = (11)

Taking natural logarithm on both sides, we can get growth accounting formula like below:

st

log v=%logft+logh+i910gx+logk—lngk* (12)

Also, differenciating equation (12) with respect to time, we can get the ultimate growth

accounting equation.

1 4 h 6 i k k
=t ——— = —— (13)
1-64 h 1-6x k &k

- |1?.:.
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V. Estimation of Capital Intensity and TFP

“ 1. Growth Accounting Model

» <Table 19> shows the GDP per capita(15~69) growth rate
using the above growth accounting equation

* In the whole industry in the period 1970~2004, GDP per
capital growth rate(6.5%) 1s decomposed into TFP
factor(2.1%), capital intensity(1.4%), average hours worked(-
0.3%) and employment rate(1.6%), and employment
rate(1.6%) equals the growth rate of the capital-labor
rat10(7.9%) minus the growth rate of capital-employment ratio

(6.3%)

" The relative contribution of TFP factor to GDP per capita
(100*2.1%/6.5%=32.3% ) 1s estimated very high, which reject
the Krugman hypothesis.
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‘ V. Estimation of Capital Intensity and TFP
1. Growth Accounting Model

—_

* [n the growth accounting result in the period
1998~2004, GDP per capital growth rate(4.3%) 1s
decomposed to TFP growth rate(0.5%), capital intensity
growth rate, (3.9%), average hours worked growth rate
(-0.6%) and employment rate growth rate(0.6%)

* |n this period, the relative contribution of TFP growth
rate to GDP growth rate(100%0.5%/4.3%=11.6% ) 1s
much lower than that in the previous periods, but the
relative contribution of capital intensity i1s much higher
(100*3.9%/4.3%=90.7% )

54



Workshop on Productivity Database in China, Japan, and Korea

V. Estimation of Capital Intensity and TFP
1. Growth Accounting Model

<Table 19> 72-sector Growth Accounting: Korea (1970-2004)

GDP per Factors of growth
capita —
FEian By TEFP g hours P Capital-
rate ) intensity e ment rate [Capital-labor R
) (=KT) (e=E/N) [Ratio (K/N) o
(h) Ratio (X/E)
Economy-wide
1'5970-1983 92 36 03 0.1 1.3 9.5 7.7
1984-1997 51 15 1.1 -05 19 62 43
1958-2004 43 0.5 39 -06 0.6 82 T
1570-2004 6.5 Z1 14 -03 16 79 &3
1 Agriculture, Forestry and Fishing
1970-1983 89 5.6 72 09 18 16.1 14.2
1984-1997 14.0 -7.1 97 0.0 19 23.6 217
1998-2004 -3.1 14 -15 -14 0.6 -50 -3.5
1570-2004 8.5 -48 63 0.0 16 148 132
2 MiningManufacturing Elecficitv:GGas and Water Supply
15970-1583 11.2 &2 -25 02 138 83 &5
1984-1997 58 16 24 0.5 19 82 63
1998-2004 71 19 42 06 06 113 108
1970-2004 31 35 0.8 03 16 89 73
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V. Estimation of Capital Intensity and TFP

‘ 1. Growth Accounting Model

GDP per Factor: of growth
S Average
Perisd grawth TFP Capital — Employ- Capital
rate ) intensity ocked ment rate (Capital-labor s
(¥) (x=K'F) (e=E/N) [Ratio (EN) _ _
1] Flatio (E'E)

2a ICT(Computer, Manufacture of Communication Equipment)
1970-1983 18.2 30 -1.5 03 18 16.7 14.9
1984-1997 8.8 -32 17.3 -0.9 19 26.1 242
1998-2004 238 20.6 -18.1 -04 0.6 5.1 |
1570-2004 155 56 28 -04 16 18.3 16.7

2b Other Manufacturing/Mining/ Elec tricity, Gas and Water Supply
1970-1983 11.1 62 -2.8 02 18 83 65
1984-1997 | 1.0 22 -0.5 19 78 e
1998-2004 6.1 1.1 51 -0.6 0.6 11.2 10.6
1970-2004 78 33 0% -02 16 87 71

3 Service
1970-1983 80 10 52 -02 18 131 113
1984-1997 32 12 035 -0.4 19 26 07
1598-2004 22 -0.7 43 -0.4 0.6 6.5 55
1970-2004 48 0.7 26 -0.3 1.6 74 58
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V. Estimation of Capital Intensity and TFP
1. Growth Accounting Model

GDP per Factors of growth
S Average
T S TFP fapme hours e Capital-
rate ) intensity N ment rate |Capital-labor Fii
o) x=K/F) (e=E/N) [Ratio (K/N) o
() E:tio (E/E)
3a Producer Service
1870-15%83 o8 48 -10 -0.1 18 23 7.0
1984-1597 28 36 -62 -0z 19 -34 53
1598-2004 0.0 -12.0 221 -04 06 221 216
1970-2004 49 10 16 -0z 16 6.5 49
3b Distribution Service
1570-1%83 10.4 12 4.1 -0.3 18 14.5 127
1984-1997 6.4 19 07 -0.2 19 71 S
1588-2004 58 36 -17 -04 06 41 35
1570-2004 78 21 15 -04 16 93 7.7
3c Consumer Service
1970-1983 4.0 -5.5 16.0 02 1.8 20.0 182
1984-1997 2 42 -6.0 -08 12 -19 -38
1558-2004 63 33 28 -0.1 0.6 g1 835
1970-2004 45 05 43 -04 16 838 12
id Social Service
1970-1983 42 -03 78 0.0 18 12.0 102
1984-1957 -0 44 115 04 15 11.0 il
1998-2004 -0.4 -1.0 26 -0.2 06 A 17
1570-2004 13 -22 83 -03 16 96 8.0
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‘ V. Estimation of Capital Intensity and TFP
2

‘ . Revised Hayashi-Prescott Growth Accounting for Korea

* We have also adopted a production function approach with
unemployment rate (¢) and capacity utilization ratio (v).

» So, equation (1) can be expressed like below:
Y = AVK)’ (1-u)hE)"* (1)

= <Table 20> has shown the growth accounting results based on (1)’
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V. Estimation of Capital Intensity and TFP

“ 2. Revised Hayashi-Prescott Growth Accounting for Korea

<Table 20> 72-sector Growth Accounting with Capacity Utilization and
Unemployment Rate Considered: Korea (1970-2004)

Factors of growth

GcDaI;:i&er . Average
Period growth | TFP | Sonmed | ol | Caital i Eml:;m;e ERpsa Y
f(irtf (4) Ifta;:;?tl? rate | intensity | Worked me? 5 ;a utilization |[STPIOYMED
of ¥ (x=K/¥) (h) ratio( V) k)
Economy-wide
STl kg B 04 B 0 Dl Bhal kas|  GRAE|  HLEE
1964-1937 h.1] 1.3 1.56] 0.46 1.1 —.5 L3 B0 ELHE
1995-2004 Ao Bl 4.34| 0.44 o) —:B OEb| Wadd] .98
1970-2004 6.5 2.0 1.68| 0.28 1.4 -0.8 1.6] 0./77] 0.96
1 Agriculture, Foresttv and Fishing

1970=188¢2 0.9i-5.6 f.20 0 7.2 0.9 Lag| B8 .08
1964-1937 LB 106 8.8 h BNy bl S| BLTF
1995-2004 -3.1] 1.0 -1.46] 0.44 =[5 -1.4 BBl OFf w05
1970-2004 8:0:[=5.0 6.58| 0.28 B.3 0.0 1.8] Q47| :0.96

Z Mining/Manufacturing/Electicity-Gas and Water Supply
LSRET 10 118 B8 -2.80 0 28 0.2 lwg| 10:28] 098
1964-1937 Sl Lt 2.86] 0.46 2.4 -0.5 1.9] 0./9] 0.97
1995-2004 [ 4.64| 0.44 4.2 —.B CiE| ] .58
1970-2004 g.1] 3.3 1.08|] 0.28 0.a 0.2 1.6] 0./77] 0.96
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V. Estimation of Capital Intensity and TFP

‘ 2. Revised Hayashi-Prescott Growth Accounting for Korea

Factors of growth
S P Average
Period | growth | Trp | Uilined [ T | bows | By [ -

r(a;tie o Intensity rate intensity - (e) . I_nen
of ¥ (x=K/7) (h) ratiof V') Gl

Za ICT(Computer, Manufacture of Communication Equipment)
197 0~1983 18.2] 8.0 -1.50 0 —i 0.3 1.8 0./5] 0.96
1954-1937 B8 —18xB 108 048 Tifi® —=8 18| @78 087
1998-2004 23.8|20.5] -17.66( 0.44| -18.1 -0.4 0.6 0.77] 0.96
1970-2004 B8 BB g.08] 0.28 2.8 -0.4 LB .57 20.98

A Other Manufacturing/Mining/ FElecticity-Gas and Water Supply
1897 0=1983 11.1] 6.2 -2.80 0 — 248 e 1=8| B ©.88
1964-1997 H.7| 1.4 2.66] 0.46 2.2 -0.5 1.9 0.79] 0.97
1988-2004 6.1] 1.0 H.hd| 0.44 S —~0:6 0.6 0.77] 0.96
1970-2004 [iBs| g = 0 1.18] 0.48 0.9 -0.2 1.6] 0.77] 0.96

3 Service

LOr=1858 8.0] 1.0 H.20 0 SR =0 L8| O.6h| 90.86
1964-1997 3:2| 0.9 -0.04 0.48 —05 -0.4 128 ©<F9] @97
1988-2004 2.2|-0.8 4.74) 0.44 4.3 -0.4 0.6 0.77] 0.96
1970-2004 4.8| 0.6 2.88| 0.48 2:8 —~a 18| @.4% 086
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V. Estimation of Capital Intensity and TFP

‘ 2. Revised Hayashi-Prescott Growth Accounting for Korea

Facluors ol growlh
GcDaI;i&er . Average
Period growth | TFP [étllug Growth | Capital hours Ein:;k;};e capacity ]
T(ayt;? (A Int::sity rate | intensity | Worked () utilization |TTlcymen
of v (x=KT) (h) ratio V) Esabeflz)
Ja Producer Service
0= 980 4.8| 4.6 -1.0 0 —95. 0 A 1.8 0.5 0,96
_484-139497 2l e T -5.74] 0.45 —e o s 0.4 R
~998-2004 0.0 _122; 22.b40 0.44 221 -0.4 0.6 077 .96
_970-200<% 4.9 0.8 1.68| 0.28 1.6 —{0 & 1.6 0.7¢ 0.496
Sh Distribution Service
~970-14981 104 1.7 4.1 0 4.1 .3 1.8 0.75 0.496
~984-1937 S [ 1.76] 0.46 0.7 -0.5 1.9 0.79 0.97
_008-2004 5.8 3.5 -1.26| 0.44 -1.7 -0.4 0.6 0.7 0.4
B Bl (0 .8 T.8 1.78] 0.28 T -0.4 X E 0.7 0,90
e Consumer Service
“Bi0=14983 A.01-5:5 160 y 150 -0/ 18 0.7 .46
~984-14997 4.2 3.9 -5.54| 0.46 -6.0 -0.8 1.9 0.79 0497
~996-200<% bea] Sud .24l 0:44 25 —] 0.6 QT 0.96
_970-200<% 4.5 0.4 4.45| 0.28 4.2 -0.4 1.6 0.7¢ 0.496
3d Social Service
_970-14981 A.21-0.3 7.80 0 /.8 0.0 1.8 0.75 0.496
_984-199% -0.6|-4.9 12.06 0.46 11.6 -0.4 1.9 0.749 0.4y
~998 2004 -0.41-1.0 3.041 0.44 2.6 -0.5 Oul 0.7 .96
_9T0-z00< T -2 2.58| 028 B0 —eg e 0.7 0,496
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.
' VI. Conclusion

* In the average growth rate of GFCF by asset in the whole
periods, Communication equipment(18.0%), Computing
equipment(16.4%) and Software(16.4%) shows the highest

growth rate.

" Products of agriculture and forestry and Other products
aren’t 1dentified in the statistical data, and Other
Intangibles also doesn’t exist in the official statistical data.
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“ VI. Conclusion
* When we see the trend of the estimated GFCF by industry,
Mining/Manufacturing/Electricity, Gas, Water Supply(12.5%) and
Distribution Service sector(12.5%) show the highest growth rate,

and IT Industry(5.4%) show relatively very low growth rate.

* When we see the trend of the estimated Capital Stock by asset,
Software(19.5%), Communications Equipment(16.3%), Computing
equipment(12.0%) show the highest growth rate over all periods.

» Computing equipment shows the negative growth rate(-8.5%), and

this suggest that the depreciation of 31.5% in the computing
equipment which 1s recommended by EU-KLEMS i1s too high.
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* When we see the Capital stock by industry, ICT
industry(22.4%) show the highest growth rate, followed by
Producer service sector(13.9%) and Social Service
sector(11.8%)

" The growth rate of ICT manufacture industry dropped
from 41.2% 1n 1984~1997 to 3.4% in 1998~2005

" In the result of Growth Accounting, GDP per capital
growth rate(6.5%) 1s decomposed into TFP factor(2.1%),
capital intensity(1.4%), average hours worked(-0.3%) and
employment rate(1.6%), and employment rate(1.6%) equals
the growth rate of the capital-labor ratio(7.9%) minus the
growth rate of capital-employment rati0(6.3%)



