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1. Introduction 

Population a밍ng is one of the most import하1t economic and 
social issues in many countries today. 0뻐ng to the fall in the 
fertility rate and the πse in life expectancy, the proportion of older 
persons 없nong the popula디on at large greatly increased in the 
majority of nations , especially over the last several decades. Korea , 

too , is currently transforming to an aged society at 없1 astonishing 
speed. The percentage of the population aged 65 and older in Korea 
increased from 5.8% in 1980 to 7.9% in 2002. and is projected to 
reach 20% by 2026. It is feared that the rapid aging of the 
population will bring adverse economic impacts in the future , such 
as diminished producti띠암， labor shortage , and serious financial 
pressure on various social insurance progr밍ns. 

Along with the aging of the population , the decline in the labor 
force par디cipation rate (referred to as the LFPR, hereafter) 없nong 
the elderly popula디on is another most remarkable demographic 
change that many developed countries have experienced during the 
last several decades. In the countries that industrialized first. the 
long-term decrease in labor market acti띠낀 of the male elderly 
beg밍1 even earlier. In the U.S. , nearly four out of five men aged 65 
and older were gainfully employed in 1880. Today , less than 20% 
of males at those ages par디cipate in the labor market. 1 Similar 
time trends in the LFPR of older men are observed for Great 
Britain and Germany for the same period (Costa 1998). 

Early retirement. defined as lea띠ng the labor force permanently 
before reaching age 65 , also became common in most OECD 
countries over 야le last four decades. In Germany. Belgium , the 
Netherlands , and France , the LFPR of men aged 60 to 64 fell from 
over 70% in the 1960s to around 20 to 30% in 1995. Other 
countries such as the U.S. , Sweden , Spain , and Italy experienced a 
relatively modest but still substantial rise in early retirement during 
the same period. Japan is an excep디on among 야le OECD 
countries , showing a stable LFPR for men aged 60 to 64 over time 
(Gruber 없ld Wise 1999). 

lFor discussions of the long-term trend in the labor force participation 
rate of older males prior to 1940, see Durand (1948) , 1ρng (1958). Moen 
(1987). Margo (1993) , Carter and Sutch (1996). 없ld Lee (1 998b). 
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As the ìncrease in the relatìve sìze of the aged populatìon has 

acceleratcd , thìs changing retìrement behavìor has become a majc,r 

socìal ìssue in developed countries. It is feared that the fall in 1.he 

labor market activity of this growìng age group wìll aggravate the 

problems anticipated to arise from popula디on aging such as labc,r 

shortages and flnancial pressure on pension funds. 2 A key policy 
measure proposed in response to the potential labor-markct 

problems associated wìth the a양，ing of society is to boost the 
employment of older workers. A beUer understanding of the labür 
market behavior of older individuals wìll provide a useful basis f(-.r 

rnaking elTectìve policies. 

Naturally , the causes of the secular decline in the LFPR 0 1' old([ 
men have attracted aUenUon from many economists in rece [l t 

years. The economics literature so far has focused rnainly on the 

effects of supply-side factors. especially the implementaUon and 

expansion of social insurance programs such as Social Securit:y 

Unfortunately , U1e results of these studies are greatly mixed 
(Boskin 1977; Parsons 1980 , 199L Hurd and Boskin 1984; Kruegtr 

and Pischke 1992; Lee 1998a; Gruber and Wise 1999 , 2004: and 
Krueger and Myer 2002). Only a few studies have examined the 

retiremenll effects of demand-side changes , such as shifts in the 

industrial structure , job characterisUcs , and techn이ogy (Greabncr 

1980: Hurd and McGarry 1993: Friedberg 2001: and Lee 20m~ ‘ 

2004a, 2(05). These studies have suggested that the sectotal shift 
and the spread of new managerial as well as production technol 

ogies did have strong impacts on the labor-market status and the 

timing of retirement of older workers. 
In Korea , research on the labor-market status of older persons 

has been growìng over the last decade , reflecting 야le rising interest 

in the economic impacts of popula디on aging. Huh and Juhn (1 9913) 
have provided the LFPR of males aged 55 to 64 from 1980 through 
1996 , and suggested that the economic activìty 0 1' aged men was 

influencecl by business cycle to some extent. Chang (2002) hε s 

reported that the average reUrement age of Korean males increased 

by two years from 1987 to 1997 , before it began to decrease aftcr 

the Financial Crisis in 1998. Her study also analyzed fr.e 

2According to the estimate of Lee (2001) , the expected Iength of male 
retirement in the U.S. has increased by seven-folcl since 1850 , represen1ing 
up jo 30o;() of the remaining life of the current labor-market cohort 
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de t.ermining factors of retirement based on data from the 2000-1 

Korea Labor Institute Panel Suπeν (KLIPS). Accordìng to the results. 
the odds of retirement were associated negatively with health and 
educational attainment, and posìtively with real estate wealth. 
Recent studies , especially those based on the KLIPS data , provide 

useful information on for how older Korean workers exit the labor 
market. Since the data only cover the years after 1997 , however , it 
is difficult to determìne whether the results can be viewed as part 
of a long-term tendency. Furthermore , recent studies based on 
micro panel data , such as KLIPS , are subject to limitations arising 
from the relatively small sample size of the elderly popula디on 

Lee (2004b) has recently estimated the LFPR of older males in 
Korea from 1955 through 2000 , and analyzed the effects of several 
determining factors on labor-force participation decisions at older 
ages , based on the 2% micro samples of the 1980-2000 censuses. 
This study found that the LFPR of men aged 60 and older in Korea 
increased substantia11y from the mid-1960s to the late-1990s. This 

pattern is in sharp contrast to the historical experiences of most 
other OECD countries. where the LFPR of older males declined 
rapidly over the last century. The rise in the LFPR of older males 
in Korea between 1965 and 1995 was largely explained by the 
dramatic increase in the labor-market activity of the rural elderly 
popula디on. The results of regression analyses suggest that the 

acceleration of population agìng in rural areas , due to the selective 
out-migration of younger persons , was the major cause of the 

sharp increase in the LFPR of older males. 
The purpose of this study is to investigate how long-term 

changes ìn the industrial structure in Korea affected the economic 
ac디띠ty of older males. As noted above , the exìsting literature is 

concerned' largely with the ìssue of how individual characteristics , 

such as age ‘ education , and place of residence , affectecl retirement 
decisìons. The influences of demand-side factors , such as changing 

industrial structure , have not been investigated yet. lt is well 
known that the employment status of older workers differs by 
industry. Such differences are in part attributed to differences in 
hours ancl intensity of work, work environment , employment 

relationship. and human capital requirements across inclustry , 

stemming from disparities in procluc디on technology and industry 

specific labor market. conclitions. For inst.ance , the self-employed, 

such as farmers , tend to remain in the labor force longer because 
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they are less subject to the pressure toward involuntary exit from 
the labor market. and because the f1exible nature of their jobs 

allows them to cope with the in f1uences of aging by adjusting the 
amount and intensity of their work. On the other hand. older 

workers employed in industries , characterized by a greater demand 
for physical strength 없1d rapid technological changes , would facf 
greater difficulties in maintaining their employment. Therefore , tht 
long-term shift in the industrial structure may have brough1 
changes in the 0、rerall pressure on retirement by altering the shan 
of favorable and unfavorable jobs for older workers. 

The impact of sectoral shift on labor force participation of oldeI 
rnale wor.k:ers was indeed strong in the United States during tht 
Industrial Era. Lee (2002) reported that farmers were less likely te , 

retire than nonfarmers prior to 1940, and that the decrease in tht, 

labor force employed in farrning accounted for more than 20% 0 

the fall in the LFPR of men 60 and older between 1880 and 1940 

This study also suggested that the decline in the labor-rnarke1: 

activity of aged men who were employed in nonfarm occupatiomi 
explains a larger fraction of the entire decline of the LFPR of oIder 
males during the s없ne period. Lee (2005) found that men who hacl 

better occupa디ons in terms of economic and work conditions wen‘ 

less likely to retire than were those with poorer jobs in the early 
twentkth century. by comparing the hazard of retirement acros,‘ 

more narrowly defined occupa디onal categories. Based on th(~ 

pattcrn of the shifts in the occupational structure that occurred 
between 1880 and 1940, this study also suggested thal 

industrialization had brought a growth of the sectors in which the 
pressure toward departure from employment at old ages was 
relatively strong. 

II. Data and Classification of Industry 

This study is based on the 2% random samples of the populatioIl 

and housing censuses for 1980, 1985. 1990, 1995, and 2000 

provided by the National Statistical Office of Korea (Korea National 
Statistical Office 1980, 1985, 19~1O ， 1995. 2000). The age distri
bution of workers employed in each industry and the industrial 

distribution of the employed in each age group , the key variables 

required [or this study , have been computed from these sources. 
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The micro samples of the censuses have an advantage over other 
widely used micro labor data. such as the Economicallν Active 

Population Sumey (EAP‘ hereafter). in terms of the large sample 
size. The advantage is crucial for studying the labor-market 
behaviors of older workers whose number is relatively small. For 
years prior to 1988. EAP included only 17.500 households. Given 
that the percentage of the popula디on that was aged was much 
smaller than it is today. the samp1e size of older ma1e workers in 
EAP. the focus of this study. may not be 1arge enough to generate 
a reliab1e estimate of the variables this study examines. This 
potential prob1em of EAP shou1d have been mitigated to some 
extent after 1988. when the number of samp1e households 
increased to 32.500. Still. the sample size of the recent samp1es is 
too small to app1y a fine industrial classification for older workers. 
As will be shown later. the number of emp10yees aged 60 and older 
is small for quite a few industries even if the 2% sample of the 

entire population is used. For this reason. the census is the only 
data source to satisty the sample requirements of this study 

A drawback of the census data is that the method of classifYing 
industries has ch없1ged over time. making a comparison across 
different years difficult. For instance. the 1980 census classifies 
industries into 36 groups. whereas the 2000 census provides 193 
distinct industria1 categories. To study the long-term changes in the 

industria1 structure on the emp10yment of older workers based on 
these sources. it is therefore necessary to create a new industria1 

classification comparable across different years. Since the census 

c1assification of industries became increasingly fine over time ‘ the 
standardization should be done based on the industrial division of 
the earlier census. According1y. 1 reclassity the industrial classifi

cations of the censuses from 1985 through 2000 mto the 36 
industrial categories of the 1980 census. 

The method of this reclassification is reported in the appendix. In 
addition to this baseline industrial classification. 1 use the 

industrial classification of the 1985 census that includes 78 
categories. The adv없ltage of using the 1985 classification is that 
we can look into more narrowly defined industries. avoiding 
potentia1 aggregation errors. However. this advantage can be gained 

only at the price of limi디ng the period under study to the years 

between 1985 and 2000. The balance of this paper will mainly 
present the results based on the industrial classification of the 
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1980 census. 1 will also discuss only occasionally below how using 
the alternative classification affects the results. 3 

1n standardizing the industrial classification , 1 have done my bc~;l 
to maintain the homogeneity within a given industrial category ovcr 

time. However , owing to Iong-term changes in the nature of a given 

industry as well as the rise of new industries , it is difficult lo 

make the industrial classification perfectly comparable acro~s 

different years. For instance , it is not always clear in which 
industrial category some newly emerging industries should te 

included. Some examples of such new industries are “ software 

consultancy and supply," “ database activities and on-line infor 

mation provision services , " and “.specialized design service ," which 

first appeared in the census industry list in 2000 , 1 determine the 

industrial categories for these industries based on the matching ()f 

their industry codes and their general characteristics. For instance , 

“ software consultancy and supply" and “ database activities and 

on-line information provision services" were included in the categOIy 
of “ computer and information" in the 1985 classification , and 

“ business service" in the 1980 classificaUon. 1n case of “ othcr 
public ser끼ce，" there are no industries in the 1985 census that 

can be matched to that category. Accordingly , where the 1980 

industrial classification is used , this industrial categOIγ is excluded 

from the analysis. 1n spite of these flaws , which are unavoidable in 

a study covering a long period of time , 1 believe the common 

industrial classification used in this study is quite reasonabl년 

Another problem associated with using the censuses is that the 2' V,J 

sample of the 1990 census does not provide three-digit codes for 

the industry in which each indívidual was employed. 4 For th.s 

reason , the variables for 1990 had to be excluded where a detaikd 

industrial classification is required 

~he method of recJassifY:ing industries based on the standard of the 
1985 census and tables containing the detailed results based on this 
cJassification can be obtained from the author. 

4According (0 a telephone inteπiew with the official in charge of provicliJlg 
public • use data at the National StatisUcal Office , the three-digit indus(rγ 

codes should have been omiUed in the course of making the public-u óC 

sample 
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111. Changing Industrial Structure and Employment of 

Older Male Workers 

As in other industrialized nations at the stage of rapid economic 
growth , the industria1 structure in Korea has greatly changed since 

1980. Table 1 presents the percentage of the male labor force 
employed in each industry from 1980 to 2000 for the entire labor 
force and for those aged 50 and older. The most remarkable 
change in the industrial structure over the two decades is the 
decline in the relative size of agriculture. The percentage of the 
labor force employed in agriculture had decreased from 31 % in 

1980 to only 11 % by 2000. For the labor force aged 50 and older , 

the share of farmers had dropped from 60% to 32% during the 
same period. Forestry, fishery , and mining , which accounted for a 

very small fraction of the labor force from the beginning of the 
period under study. had shrunk further over the two decades. The 
relative size of manufacturing industries. though considerably 
different from one industry to another. had slightly declined or 
remained stable in genera1. 5 In contrast to these rather traditional 
industries , a majori양 of seπice industries had expanded remark
ably since 1980. In par디cular. the proportion of the work force 

employed in wholesale , restaurant and accommodation , public 
administration , finance , insurance , business service , and education 
and welfare industries had dramatically increased during the two 

decades 
As noted in the introduction , this radical shift in the industrial 

structure should have exerted a strong impact on the labor market 
status of older workers by altering the relative proportion of jobs 
favorable or unfavorable to the employment of aged persons. For 

instance , the percentage of older workers has been par디cularly high 
in agriculture. forestry , fishery , and coal mining since 1980. In 
1995, for example. the fraction of the workers aged 50 older among 

those employed in these industries were. respectively. 61%. 43%. 

33%. and 29%. If the high propor디on of aged workers is regarded 
as an indicative of a favorable labor market environment for the 

5Among the labor force aged 50 and older. the relative importance of 
manufacturing industries in the share of emplo)πnent had increased by 
2000. It is likely that this phenomenon resulted from the fact that manu 
facturing workers have been getting older on average as younger workers 
increasingly avoid m없1Ufacturing jobs. 
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TABLE 1 
T꺼E. PERCENTAGE OF THE LABOR FORCE EMPLOYED 

IN PARTICULAR [NDUSTR1E.S: 1980-2000 

AJ) Agcs Agc 50 and OJder 

Crude peLro1 and naLura1 gas 

MeLa1 mining 

l980 1985 1995 2000 1980 1985 1995 2000 

30.87 25.50 12.44 10.82 58.91 53.62 35.62 31 , 62 

0.12 0.07 0.02 0 .05 0.15 0 . 11 0.05 0.10 

1.98 1.66 0.91 0 .80 1 ‘ 95 1.49 1.40 1.33 

0.66 0.70 0 . 11 0 .06 0.23 0.27 0 . 15 0.09 

0.01 0.01 0.00 0.00 0.01 0.00 0.00 0 .00 

0 .06 0.05 0.01 0 .00 0.03 0 .02 0.01 0.00 

O tJ1er mining 0.28 0. 17 0.16 0.13 0.19 0.15 0. 17 0.12 

["ood and lobacco 2.09 1.84 1.75 1.62 1.40 1.22 1.52 1.46 

TexUlcs 4.68 4.69 4 .09 3 .10 1.34 1, 39 2.33 1.94 

Wood and Jumber 1.53 1.25 0.47 0.36 0.57 0 .51 0.48 0 .35 

Pu )p a nd paper 1.56 1.61 1.7? 1.60 0 .74 0.72 1.06 0.98 

Chemica1 goods 2.07 2. 19 2 .41 2 .29 0.58 0.80 1.22 1.23 

Nonmelallic producls 1.20 1.12 0.20 0 .96 0 .4 9 0 .48 0.10 0 .68 

Primary meLa) 1.29 1.51 1. 14 1. 12 0.22 0 .42 0.63 0 .72 

MeLallic machine assembly 5.92 7.13 11.51 10.95 1.48 1.64 3.84 4 . 1 1 

["urnilure and o tJ1er manufacturing 0 .83 1.09 1.72 0.61 0.26 0 .38 O.RO 0 .27 

ElecU'icily and gas supp)y 0 .40 0.64 0 .56 0 .57 0 .09 0 .20 0 .30 0 ,33 

Service wa(er 0.07 0.07 0 .09 0.07 0.03 0.06 0.10 0.07 

ConslrucUon 4.69 7.49 0.23 5.47 3.17 5.98 0.2 J 5 .5 1 

ConstrucUon enginee디ng 2.66 1.63 J 2 . 11 5.35 1.94 0 .90 9.86 3.66 

Wholesale 2.20 3.00 7.18 8 .25 1.33 2.06 3.91 4 .77 

ReLall 10.14 9.97 9 .38 8 .21 8.38 8 .08 7.77 7.37 

Reslauranl a nd accommodation 2.34 2.75 3.78 4 .34 1.54 1.78 2.79 3.25 

TransportaUon 5.40 6.52 6.61 7 .04 2.48 3. J 4 5 .43 6.92 

TelecommunicaUon 0.58 0.63 ’ 0.94 1.39 0 .25 0 .30 0.58 0 .5 1 

Finance 0.84 1.17 1.68 1.73 0.44 0 .53 0 .89 0.76 

Insura nce 0.22 0.35 1.09 1. 16 0. 12 0 .22 0.48 0 .56 

Rea1 esLale 0 .75 0.93 1.47 1.87 1.92 2.06 3.82 4.76 

BusJness service 0.68 1.01 3.28 5.09 0 .77 0.76 2 .22 3.32 

Entenainment a nd cu1tural seπ1ces 5.26 0.87 1.32 1.94 1.88 0 .5 J 0 .88 1. 12 

Householcl 0 .07 2.73 0 .05 0 .03 0.03 1.71 0 .04 0 .03 

InlernaUona l and (oretgn InstituUon 4.77 0. 19 0 .09 0 .07 4 .45 0.39 0.19 0. 13 

Public admlnislmUon 0.55 3.86 4 .90 4.91 0 .34 2.3 1 4.09 3.67 

Hygiene services 3.00 0. 18 0 .21 0 .95 1.94 0.19 0 .24 1.31 

Educa ûon and welfare 0.22 5.43 5 .39 6.70 0 .32 5.59 5.80 6.49 

O tJ1er pu blic ser.끼ccs 0 .00 0.00 0 .92 0 .37 0 .00 0.00 1.04 0 .43 

Sources: The 2% samples of lhe ] 980 ‘ 1985. 1995. and 2000 censuses. 
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elderly ‘ the relative decline of these sectors over the two decades 
should have dirninished the overall ernployrnent prospect for older 
workers. The balance of this section will address this ques디on 

quantitatively, based on a rneasure of labor rnarket status at older 
age. 

The industπ-specific labor-rnarket survival rate (referred to as 
“ the labor rnarket survival rate , " or sirnply 넘urvival rate ," 

hereafter). defined as the probabili양 야lat aged ernployees of a given 
índustry rernain in the sarne industry after a gìven length of tirne , 

is one of the widely used rneasures of the ernployrnent stability of 
older workers hìred in that sector. A low labor rnarket survival rate 
ìrnplies either a high hazard rate of retirernent or a hìgh probability 
of rnoving to 없lOther ìndustry. It is acknowledged that aged 
workers in Korea , especially those younger than age 60 , retìre or 
rnove to a different job rnore often than not involuntarily (Chang 
2003). Ernpirical studies on the United States have reported that 
the labor rnarket survival rate 밍nong older rnales was lower in the 
sectors where the ìncidence of long-terrn unernpl애rnent of older 
rnale workers was hìgher (Lee 2005). In these lights. the labor 
rnarket survival rate rnay be regarded as an index of the fragìlìty of 
the labor rnarket status of older rnale workers. 

lt would be ìdeal to use panel data to estirnate industry- and 
age-specifìc labor rnarket survival rates. Unfortunately , panel data 
that could be used for the purpose of this study, such as the 
KLIPS , are available only for the period after 1997. Furtherrnore. as 
noted above. these panel data do not provide relìable labor rnarket 
survival rates for each fine categ아y of industries because of the 
srnall sarnple sìze. On the other hand , it ìs irnpossible to cornpute 
the labor rnarket survival rate dìrectly frorn cross-sectional data. 
such as the censuses used in thìs study. because they do not 
report inforrnation on the ernployee ’s forrner job. Accordingly. 1 use 
a relative rneasure of the labor rnarket survival rate for each 

industrγ that can be calculated frorn cross-sectional data. 
1 begin with an illustratìon of the rnethod of cornputation to be 

used. Let Nx and NJ
x denote , respectìvely. the total nurnber of a 

cohort ìn the labor force aged x and the nurnber of the cohort at 
the sarne age who were ernployed in industry J. The nurnber of the 
cohort who are ernployed in industry J at age x+ 1 (NJx+ Il is 
deterrnined by the probability of dying between x and x+ 1 (denoted 
d j

x ). the probability of retìrernent at age x+ 1 conditional on 



JNDU8TRlAL STRVCTιRE AND OLDER MALES J 9 ) 

suπiving until age x+ 1 (인)， and the probability of net entry from 
other industries conditional on remaining in the labor force (m씨. c;.s 
given in the following equation. 

NJ<+l ~NJ<(1-dJx1(1 • r'x1 (l + m Jx1 
--( 

Using the above equation. the change in the share of a cohort 
employed in industrγ j between x and x+ 1 can be presented “S 

follows: 

JVJX',l N Jx NJx(l 一 dJx)(l-r'xHl +mJx) N J
x 

Nx + 1 N x Nxfl-dx)(l -rxJ(1 +mx) N x 

N Jx ( (1- dJxHl - r'x) (l + m Jx) • \ 
N x \ (l-dx) (l -rxJ(l +mx) -, (~~) 

If it is assumed that the age-specific mortality is the same for a1l 

industrie딩， that is , dJx二 d x for all j , the labor market survival ra1e 
between x and x+ 1 conditional on remaining alive can be defined 
as follows: 

5Jx 二 (l.-r'xJ ll 十 mJx1 (3) 

Denote the share of a cohort aged x who are employed in industJγ 
j(N1XI N x) by ω'，. Inserting equation (31 into equa디on (2) , and 
applying the above notation , we 당et the following relative index o[ 
the labor market survival rate (referred to the relative labor market 

survival rate or the relative surviv<ù rate). denoted by øJx: 

씨
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 As indicated by the second term in equation (4) , this index is the 

rate of change in the propor디on of a cohort aged x who are 
employed in industry j. The last term in equation (4) shows that 
this index is determined by the relative size of the labor market 

suπivaJ rate of industry J(5 J
x ) as compared to the overall labor 

market 5urv.ivaI rate (5 x ). If this index [or a particular industrγ 15 
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greater than the average labor market survival rate for the entire 
industries. Although this index does not provide the absolute size 

of the labor market survival rate , it does allow us to compare the 
probabilì양 of remaìnìng in the labor market for a given length of 

period across industries. 
Table 2 presen않 the computed relative labor market survival 

rates for four age groups ‘ ages 45-49 , 50-54 , 55-59 ‘ 60-64 during 
three time periods , 1980-85 , 1985-95 , and 1995-2000. For ìn 
stance. the estimate for ages 50-54 during the period between 1980 

and 1985 shows the five-year relative labor market survival rate 

from 1980 to 1985 of the birth cohort who were aged 50 to 54 in 
1980. The relative survival rate of workers aged 60 to 64 is not 
computed for the period from 1985 to 1995 , because ìt is difficult 

to calculate accurately the number of employees aged 70 to 74 for 
narrowly defined industries. Before presenting the results , it should 

be noted that the estimated percentage of the labor force employed 
in particular industries (reported in Table 1) and , accordingly , the 

relative index of labor market survival rates computed based on it 
(presented in Table 2). are subject to errors arising from either the 
small sample size for some minor industries or possible incorrect 

reclassification of ìndustries. It is probably for this reason that the 
estimated relative labor market survival rates for some industries 
show substantial year-to-year and age-to-age variations. To interpret 
the results properly , therefore , it is important to consider whether 
the estimated survival rate of a particular industrγ is stable across 

different periods and age groups 
The results presented in Table 2 suggest that the relative labor 

market survival rate was consistently high in agriculture. 

insurance. real estate , and business senαces. In case of agriculture. 
the relative survival rate is positive for the entire periods and all 
age groups , except for males aged 45 to 49 during the period 
between 1985 and 1995. for which the index was estimated as 

marginally negative (- 0.04). In particular, the size of the relative 
suπival rate is large for the labor force aged 50 and older. For 

example. the five-year relative labor market survival rate of the 
cohort aged 55 to 59 in 1995 was 0 .41. Similarly. the relative 

survi때sign and large in magnitude .6 As noted above. agriculture. real 

6Exceptions are. found for the period between 1995 and 2000 when the 
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employees. In 2000. the proportion of the labor force aged 50 anc 

older was 68% in agriculture. 59û/ÍJ in real estate. and 15% in 

business senrices. For these induE‘tries , the large fraction of oldel 

workers should be in part attributable to the stable labor markel 

status of the aged , indicated by their high relative labor markel 

survival rates. 7 

For the majority of mining and manufacturing industries , th( ‘ 

relative labor market sunrival rates are negative. In particular, thc 

consistently nega디ve relative survival rates , obseπed for textiles. 

wood and lumber , pulp and paper. and primary metal. suggest thal 

male workers employed in these industries began to face strong 

pressure to leave the labor force from as early as age 45. In case 

of senrice industries , on the other hand , the labor market suπival 

rates are generally positive until ages 45 to 49 or age 50 10 54. 

and then turn to negative thereafter. For example , it appears thal 

men employed in retail, restaurant and accommodation. transpor' 

tation , telecommunication , and fjnance begin to be pushed out of 

their jobs from ages 50 to 54. In the wholesale industry. such a 

transition in the labor market status seems to take placc at ages 

55 to 59. 8 

Thc abovc results confjrm that the employment stability at old 

age. indirectly measured by the relative labor market survival rate. 

OExceptions are found for the periocl between 1995 and 2000 when the 
relative labor market survival rate was negative for men aged 60 to 64 whJ 
were employed in the insurance industly ancl those aged 60 to 64 employed 
in real estate. 

70f course. the rise in the percentage of older workers in these 
industries. especially agriculture. may have been due to the decrease in the 
entry of younger workers. too. 
~hough not presented here. 1 also computed the relative labor markct 

survival rate for each industry from 1985 through 2000. based on the 1985 
census industry c:Iassification. The results provide generaJIy similar impl 
cations as the ones provided in the present paper. Some minor additional 
insights. obtained from employing a finer inclustrial c1assification. are as 
follows: FiI'st. within retail trades. the employment stability at old age is 
greater for general retail than for orclinary retail. Second. while the pressUIe 
for departure from the labor market at old age was relatively strong in each 
of transpor1ation industries. such as land. sea. and air. other transportation 
services provicle a relatively high job security at old age. Finally. withm 
professional seπices. the job stability at old age is relatively high for la“v 
ancl accounting seπices. constnlction and engineering services. advertis t' 

ment and other business seπIces ‘ ancl education 
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remarkably differs across industry , and therefore , a shift in tht 
industrial structure would change the overall rate of labor markel 

activity of the elderly population. 1 conduct the following exercise tc 

examine the magnitude of the impact the sectoral shift between 

1980 and 2000 had on the overall pressure for leaving the labOl 

force at old age. First. 1 chose the average age-specific relative labO! 

market survival rate between 1985 and 1995 as a baseline measure 

of the pressure toward departure from the labor market for thc 

entire period from 1980 to 2000.9 By doing so , 1 assume that thc 

relative labor market survival rate for the 10-year period represent" 

the general empl이ment stability at old age. 

1 then caIculated the weighted average of the estimated the labor 
market survival rates , using the percentage of the labor force 

employed in each industry in each year as the weight. This 

weighted average of 납le relative survival rate for a cohort aged x. 
computed based on the industry weights for year t(S~) can be 
presented as 

Sly= >. (/){l\S! ,S5-95 x /.μIX \JX 

J 

(5) 

where superscripl t denotes the baseline year. ω~ { the weighl of 
industry j in year t , S~.85.95 the relative labor market survival rate of 

industry j for the period 1985-95 ‘ This is a counterfactual labor 

market survival rate that would have resulted if the industrial 

structure in a given year remained unchanged throughout the 
period under study. The results of these computa디ons present how 

the average labor market SUrviVéÙ rate changed as a result of 

changing industriaI structure. Suppose , for example, the average 

survival rate , computed based on the industrial composition as of 

2000. is lower than the average survival rate , calculated using the 
1980 industry weights. This indicates that the industrial structure 

had shifted during the two decades in a direction to decrease the 

relative s:ize of industries favorable to the employment of older 

workers. 10 

9) chose this sub-penod because it is located in the middle of the entir~ 
period under study. Moreover. vanations in the results across dífferent age 
groups are much smaller for this ten-year penod than for the five-year 
sub-periods. 1980-5 and 1995-2000. Fín머Iy. the results for the perioJ 
between 1995 ancl 2000 are inappropriate for studying the general pattcL1 

beca use it includes the Financial Crisis ()f 199 'ï’, 
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TABLE 3 
COUNTERFACfUAL AVERAGE LABOR MARKET SURVIVAL RATES 

B E1WEEN 1985 AND 1995 

Entire Industries Non-Agric비tur외 Industries 

Baseline Year Ages 50-54 Ages 55-59 Ages 50-54 Ages 55-59 

1980 0.0313 0.0525 -0.1191 -0.2311 

1985 0.0110 0.0320 -0.1203 -0.2174 

1995 0.0222 -0.0019 -0.0204 -0.1128 

2000 0.0281 -0.0036 -0.0007 -0.0814 

Notes: The weighted average of the labor market survivaJ rate for each 
industry. reported in Table 2. The share of maJe workers employed 
in a pa따cular industry in the baseline year is used as the weight. 

The resu1ts of this analysis are presented in Table 3 , separately 
for 려1 industríes 킹ld 암le nonagricultural industríes, and two age 

groups , 50-54 and 55-59. for each category. The counterfactual 

average labor market survival rates for 떠1 industríes suggest that 

the shift in the índustrial structure severely degraded the labor 

market prospect for male workers aged 55 and older. The average 

labor market survival rate , computed based on the 1980 industlial 

composition is 0.0525, whereas the survival rate. calculated by 

applying the 2000 industry weights. is - 0.0036. The impact of the 

sectoral shift on 상le measure of average employment stab피ty at old 

age was par디cularly strong for the two early sub-periods. 1980-5 

and 1985-95. The magnitude of the effect was relatively weak for 

the period frorn 1995 to 2000. πle results for ages 50 to 54 

provide a somewhat different picture. Between 1980 없ld 1985. the 

structural changes in the industlial composition grea디y diminished 

lOConstruction 없ld constructlon engineering were excluded from the 
analysis. These two industries exhibit veη， rad.lcaJ ch킹1ges in the share of 
the labor force between 1985 없ld 2000. That is. 삼le percen떠ge of workers 
aged 50 and older employed in construction drastically fell from 6% in 1985 
to 0.9% in 1995. and then rebounded to 5.5% by 2000. In contrast. the 
fraction of the work force engaged in construction en밍neering jumped from 
0.9% in 1985 to 9.9% in 1995. and declined to 3.7% by 2000. Though 야le 
source of 야lis volatility is not entire clear. it may have been caused by a 
change in the classifica디on of these two industries. For this reason. it is 
u띠ikely that the estimated rela디ve labor market survival rates of these 
industries between 1985 and 1995 are representa디ve. 
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Lhe average labor market surnval rate for this agc group. Allηr 

1985 , however , the industrial structure shifted in a direction .0 

lower the pressure to leave the la따따l니lbor force for men at these ages 

The resul1s 1'or nonagricultural industries demonstrate how the 

changes in 1he industrγ composition within 1he nona딩ricultunl 

sector had afféc1ed the old-age labor market. According to Ihe 

ou1comes , the average labor market survival rates at old age wou ,d 

have been much lower had it not been for agricul1ure. For rnaks 
aged 55 to 59 , for example. the average survival ra1e for nO I1• 

agricultural sector, calculated based on the 1985 indus1rial 

composition. was 25% points lower than same measure [or μ11 

industries. This suggests that the existence of agricultu re 

tremendously increased the chances tha1 male workers as a whole 

remained in the labor market at old age at a point o[ Ume. OI1<~e 

agriculture is excluded from the analysis , more signi다cantly. the 

sectoral shifi 1'rom 1980 10 2000 turned out 10 increase 1hε average 

labor market surnval ra1es. For men aged 55 to 59 , the labor 

market survival rate , derived based on using the 1980 industrial 

composi ti.on. was -0.231 1. in con1rast 10 .-0.0814 that came 0 1..1 1 

of the computation using the 2000 industrγ weights. The resulls [or 

men aged 50 to 54 are similar. This suggests that the adver~;e 

impact of the sectoral changes on the employment of older workers ‘ 

obseπed for all industries , can be completely attributecl to the 

effect of the shrinkage of the agricultural sector. 

IV. Agricultural Decline and the Labor Force Participation 

of Older Males 

Agriculture has been the predominant employer of older rn딩 le 

workers , accounting for more than half of the employment of IIIεle 

workers aged 50 and older by mid-1980s. The results provid，펴 

above suggest that , arnong aged workers ‘ the labor market survi\'al 

rate was relatively higher for agriculture than for the rest of 1.1e 

industries. That is , agriculture pro띠des a highly favorable environ

ment for the ernployment of the elderly. lt has also been found that 

the negaUve impact of the shift in industrial structure on t ‘ 1C 

employment 01' older labor since 1980 is fully explained by Lw 

relaiive decline of agriculture. Thus , the decrease in the relative 

irnportance of farrning should have played a powerful role to lower 
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the overall labor force participa디on rate of older males. 
Regarding the ques디on of how the decline of agriculture affected 

the labor force participa디on rate of older men in Korea. only 
indirect evidence has been su잃ested so far. Lee (2004) found that 
the labor force participa디on rate of older males was much higher 
in rural areas than in cities throughout the period from 1960 to 
2000. This study also reported that the percentage of farmers in a 
given city or county (gun) had a strong positive correlation with the 
probability of labor force participation of older males who resided in 
the place. However. it is unknown how the hazard rate of retire 
ment differed between farmers and non-farmers and how such an 
occupational disparity in economic activi양 has changed over the 
long-term. In the balance of this section. I will estimate the 
absolute. not relative , labor market survival rates of farmers and 
non-farmers , based on the proportion of farmers among each birth 
cohort and age-specific labor force par디cipa디on rates , obtained from 
the censuses. Using these figures. I will analyze how the decline in 
the percentage of the labor force employed in agriculture from 1980 
to 2000 had affected thc overall labor force participation rate of 
older males. 

I begin with a conceptu머 framework for estimating the labor 
market survival rate for farmers and non-farmers. Applying 
equa디on 1, the ratio of the 1abor-force share of farmers (N:+11 Nx+ Il 
to that of non-farmers (N이 • I1 Nx + II for the cohort aged x十 1 in a 
given year ís presented as 

N￠+l/Nx+l IVC+l N￠(1-d￠)(1 r￠)(l 十 m:)

lvg+1/lVx+l N%+1 N%(1 d%)(1-r%)(1 +m%) 
(6) 

where superscript F and N stand for farmers and non-farmers. 
respec디vely. By assuming that the age-speci다c mortality rate is the 
same for farmers and non-farmers. and by applying the definition 
of the labor market survival rate , presented in equa디on (3). the 
ratio of the labor market survival rate of non-farmers to that of 

farmers , denoted a , is given as 

J 
-

F 
x 
-F 

X 

N 
-N 까

 -
띠
 

N 
x 
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w 
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F 
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TABLE 4 
THE PROPORTION OF FARMERS AMONG MALE WORKERS 

BY BIRTH COHORT. 1980-2000 

Birlh Year 1980 1985 1990 1995 2000 

1946-50 0. 136 
(50-54) 

1941 -45 0.184 0 .226 
(50-54) (55-59) 

1936-40 0.284 0 .296 0 .416 
(50-54) (55-59) (60-64) 

1931-35 0.387 0.404 0.480 0.632 
(50-54) (55-59) (60-64) (65-69) 

1926-30 0.456 0 .520 0.567 0.656 
(50-54) (55-59) (60-64) (65-69) 

1921-25 0.575 0.663 0 .713 
(55-59) (60-64) (65-69) 

1916-20 0 .713 0.776 
(60-64) (65-69) 

1911-15 0.789 
(65-69) 

Note: In parenthesis is the age of each biπh cohort !n particular year. 
Source: The 2% samples of the censuses from 1980 through 2000. 

The labor market survival rate for the entire labor [orce can be 
calculated as the weighted average of the survival rates for farmers 

and non-farmers as foliows: 

s = ωF's'" + (1 - ωF')，sN (8.1 

If we impose a rather strong assumption that the rate of ne1. 

transitions between ag디culture and non-agriculture i8 zero (암lat is . 
mF' =mN= 이， S is the hazard rate of labor force participat!on within 

a given period. 11 

The par없neters a. S. 없ld ωF' are available from the census data. 

Table 4 presents the share of farmers arnong male workers in each 

IIOccupational changes are quite common 없nong aged males in Korea. In 
par디C비ar. aged men who leave the formal sector involuntarily often switch 
lo self-employed jobs as 밍1 intermediate step to the permanent retirement 
(Chang 2002) . However, such job changes between farming and non
agricultural jobs should not be frequent. gìven 야le very differenl 
characterist ics of the two sectors. 
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TABLE 5 

HAzARD RATE OF LABOR FORCE PARTICIPATION 
WITHlN EACH PERIOD. 1980-2000 

Penod S50.54 S55.59 S60.64 a50. 54 a55.59 a60.64 

1980-1985 0.958 0.889 0.812 0.774 0.688 0.717 

1985- 1990 0.891 0.788 0 .718 0.932 0.827 0.792 

1990-1995 0.936 0.854 0.818 0.943 0.734 0 .687 

1995-2000 0.773 0 .681 0.669 0.772 0.590 0.537 

Notes: S50.54. for ex밍nple. denotes the hazard rate of remainìng in the labor 
force at the end of the penod for male workers at ages 50 to 54 at 
the begmning of the penod. a50.54 stands for the estimated ratio of 
farmers ' hazard rate to that of nonfarmers. 

Source: Computed using the share of farrners (reported in Table 4). and the 
labor force participaUon rate of males in each cohort calculated 
from the 2% samples of the censuses from 1980 to 2000. 

five-year birth cohort between 1980 and 2000. The result shows 
that 다le proportion of fanners 하nong each cohort increased as 다ley 
aged. Accor버ng to equation (6). this indicates that the hazard rate 
of labor force participation was greater for farmers than for 
non-farrners for all birth cohorts. A compa디son across cohorts 
S명gests that the secular decline in ag디cultural employrnent is 
largely a cohort phenomenon. 

Table 5 provides the hazard rate of labor force par디cipa디on for 
암le en디re labor force as well as the ra디o of the hazard rate of 
non-farmers to that of farmers duríng each five-year period from 
1980 to 2000. The subscripts attached to each variable denote the 
age of each cohort at the beginning of the period. S50.54 , for 
example. denotes the hazard rate of remaining in the labor force at 
the end of lhe period for male workers at ages 50 to 54 at the 
beginning of the period. Similarly. a 50.54 stands for the estimated 
ra디o of farmers' hazard rate to non-farmers' . According to the 
result. the hazard rate of labor force participa디on of older male 
workers (S) was relatively high in the years from 1980 to 1985 , 

relatively low during the next five-year period. and then high again 
between 1990 and 1995. During 삼le period between 1995 없ld 

2000, which includes the severe recession following the Financial 
Crisis of 1997. the hazard rate of labor force participa디on at old 

age was par디cularly low, presumably due to the mass departure of 
aged non-agricullur허 workers in 삼le course of large-scale corporate 
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TABLE 6 
HAZARD RATE OF LABOR FORCE PARTICIPATION FOR FARMERS 

AND NONFARMERS WITHIN EACH PERIOD. 1980-2000 

Period s늄-54 ,sN5O-54 S~5-59 S성5-59 S~O.ö5 S'10-ö5 

1980-1985 l.092 0.845 1.025 0.705 0.884 0.634 

1985-1990 0.930 0 .867 0.859 0.711 0 .783 0.620 

1990-1995 0.981 0.925 ] .015 0 ‘ 745 0.946 0 .650 

1995-2000 0 .950 0.773 0.957 0.565 0.881 0.473 

Notes: S5O-54. for ex없nple. denotes the hazard rate of remaining in the lab(lr 
force at the end of the period for male workers at ages 50 to 54 at 
lhe beginning of the perIod. Superscripts F and N denote. respec
tively. farrners and nonfarmers. 

Source: Cornputed using the share of farmers (reported in Table 4). and t1w 
labor force participation rate of males in each cohort caJculated 
from lhe 2% sarnp1es of the censuses from 1980 to 2000. 

restructuring, along with other changes in the labor-market tha l 

lhe crisis caused. 
Table 6 presents the hazard rates of labor force parUcipa디on of 

farmers (SF) and non-farmers (SN) within each five-year period. 

calculated by s이、ring equations (7) and (8) , and using the parêt

meters report.ed in Tables 4 and 5. For example , ~O-54 is the 

probabili t.y that a cohort aged 50 to 54 , who were employed in 

agriculture. remained in the labor force fjve years later. The resull 

confirms that farmers were more likely to remain in the work force 
at old age than non-farmers. For most of the five -year period::; , 

more than 95% of farmers aged 55 to 59 continued to parUcipa1.e 

in the labor market five years later. 12 In contra5t, less fuan three 

quarter5 of non-farmers at the 5ame age remained in the work 

forc e five years later. The difference in the hazard of labor force 

participation between farmers and non-farmers wa5 particular:.y 

large between 1995 and 2000. Of farmers aged 55 to 59 in 1 99~). 

96% were still working in 2000 , wherea5 only 57% of non-farmers 

did 50. The large occupational dispari t.y in 삼le la te 19905 is . again , 

12For the periods 1980-5 때d 1995-2000, farmers aged 55 to 59 recorded 
a h azard rate of labor force paπIclpation higher than 100%. It is 
presumably due to the fact than some old males newly moved into famling 
from other occupations , contrary to the assumption that the rate of n et 
transitions between the two occupations is zero. 
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probably due to the differentia1 labor market impact of the 
Financial Crisis. during which non-agricultural employees were the 
major 띠C디ms of the economic hardship. 

The above ana1ysis suggests that the decrease in the population 

employed in agriculture should have led to a decline in the labor 
force participa디on rate of older males between 1980 and 2000. To 
see the size of this potential effect of sectoral shift. 1 estimate a 

counterfactua1 LFPR of older ma1es that wou1d have resu1ted had 
there been no decline in the share of farmers in the male labor 
force since 1980. A comparison of this counterfactual figure with 
the actual LFPR will provide the fraction of the change in the LFPR 
of older men that is explained by the effect of sectoral shift. 

For this purpose. 1 first calculate a counterfactua1 hazard rate of 

labor force par디clpa디on (5*) that would have resulted if the 
percentage of farmers in the male labor force remained unchanged 
since 1980. This counterfactual figure can be obtained by 
calculating the weighted average of the hazard rates of farmers and 

non-farmers. applying the farmers' share in 1980 as the weight. 
Since the percentage of farmers among the cohort aged 55 to 59 in 
1980 was 57.5%. for example. the counterfactual hazard rate for 
any given cohort at these ages can be calculated as 

S홍5-59 = (0.575 X 5~5-59) + (0.425 x 5영5-59) (9) 

The columns titled “ estimate" in Table 7 report the counterfactual 

hazard rates of participation for the three age groups for each 
five-year period from 1980 to 2000. Because farmers were at a 
lower risk of lea띠ng the labor force compared to non-farmers. the 

overall hazard of participa디on would have been higher if the 
relative size of agricultural sectors had not declined over time. 1n 
the columns titled “ra디0" is the ratio of the counterfactual hazard 

rate of participa디on to the actual rate for each of lhe five-year 

periods. Since the counterfactual rate was calculated by replacing 
the farmers' share in the initial year of each period by the farmers' 

propor디on in 1980. the counterfactual figure for 1980-5 is the 
same as the actual rate. The result suggests that the hazard of 

participation of older men would have been much higher had it not 
been for the decline of agriculture. For men aged 55 to 59. the 

counterfactua1 hazard rate was greater than the actual rate by 16% 

during the period between 1995 와ld 2000. and by 3.7% between 
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TABLE 7 
COUNTERFACTUAL rtAzARD RATE OF LABOR F ORCE PARTICIPATION. 

1980-2000 

Period StO'54 S홍5.59 SÎlo.64 
EsUmate Ratio. Estimate Ratio‘ EsUmate Ratio‘ 

1980- ] 985 0.765 1.000 0.7]0 1.000 0.687 1.000 

1985-1990 0 .896 1.006 0.796 1.010 0.736 1.011 

1990- 1995 0.950 1.015 0.886 1.037 0 .861 1.053 

1995-2000 0.832 1.076 0 .790 1.160 0.764 1.142 

+ This colu rnn displays the ratio of t he counterfactual hazard rate 0: 
parUcipaUon to Lhe actual rate for each period from Table 6. 
Note: The counterfactuaJ hazard rates of remaining in the labor force wi비ir 

the period tJ1at would have occurred had the farmers' share in th{' 
male work force remained unchanged since 1980. 

Source: Calculated using the parameters reported in Tables 5 and 6. Se(' 
the text for the method of caJculation. 

1990 and 1995. For males aged 60 lo 64. the counterfaclua1 figure 
was higher than lhe actual figure by 14.2% between 1995 ancl 

2000 , and by 5.3% between 1990 and 1995. 

Now. 1 extend lhis counterfactual an허ysis to the LFPR in order 
to examíne what percentage o[ the change in the LFPR of older 

males between 1980 and 2000 can be attributed to the decline in 
the relative size of agric비ture. The LFPR at a certain age (P50 . 1() 

can be presented in lerms of the LFPR at the ini디al age. defin ed a:3 
50 here (Pso). and the hazard rate of participa디on Wi thin each age 
in terval (5;). as seen in lhe [，이lowing equation 

50 . k.1 

P SO -t- k= n Pso5 1 
1=50 

(lC’) 

Applying lhe counterfactual hazard rate (5r ) to equaUon (1이. ins tead 
of the actual rate. 1 estimate the counterfactual LFPR of each 
cohort at ages 55-59. 60-64. and 65-69 that would have resulted 
h a d the share of farmers in the labor force remained unchanged 

since 1980. An underlying assumption of this exercise is that the 
LFPR of men at ages 50 to 54 would have been unaffected by th e 

sectoral shift. This assump디on is reasonable for lhe fo l1owing 

reasons. Firs t. rela디vely few men in Korea leave the labor force 

permanently before age 50. Second. as can be inferred from lhe 
relatively s imilar h azard of participaUon of farrners and n on-farmers 
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TABLE 8 
ACTUAL AND COUNTERFACTUAL LAaOR FORCE PARTICIPATION RATES OF MEN 

AGED 55-69. 1985-2000 

Year P 55-59 P홍5-59 P60-64 P잃-64 P 65-69 F홍5-69 P 55-69 P~5-69 
1985 0.815 0.815 0 .679 0.679 0.531 0.531 0.703 0 .703 

1990 0.817 0.822 0.642 0 .649 0.494 0.500 0 .689 0.695 

1995 0.853 0.865 0.698 0 .728 0.525 0 .559 0.732 0 .755 

2000 0.719 0 .774 0.581 0.684 0.467 0.556 0.607 0 .688 

Notes: Pa denotes the actu외 labor force participation rate at age a. P*a 
stands for the estimated counterfactual labor force paπicipa디on rate 
at age a that would have occurred had the farmers' share in the 
male work force remained unchanged since 1980. 

Sources: Actual figures are calculated from the 2% s없nples of the censuses 
from 1980 to 2000. Counterfactual figures are estimated using 야le 
actual labor force paπicipation rate at ages 50-54 and 
counterfactual hazard rates of labor force paπicipation presented 
in Table 7. See the text for the estimation method. 

at ages 50-54 reported in Table 6 . farmers and non-farmers should 
not have differed greatly in terms of the hazard of participation 
prior to age 50. 

Table 8 reports the actual and counterfactual LFPR of males at 
ages 55-59. 60-64. 윈ld 65-69. The fina1 two columns compare the 
actual and counterfactual LFPR of males at ages 55 to 69. These 
rates are the weighted averages of the par디cipa디on rates for the 
above three age groups. Since the counterfactual hazard rate of 
labor force participation between 1980 하ld 1985 is the s하ne as the 
actual rate by design. as explained above. the actual and 
counterfactual rates for 1985 are identical. The result suggests that 
the decline of agrîculture had a strong negative effect on the overall 
LFPR of older men. The LFPR of men aged 55 to 69 încreased by 
2 .9% points from 1985 to 1995. If there had been no agricultur외 
decline ‘ it should have increased by 5 .2% points. Owing to the 
sharp decline in the LFPR of older men between 1995 and 2000 ‘ 

the participation rate of men aged 55 to 69 fell by 9 .4% points 
between 1985 and 2000. The magnitude of the decline would have 
been only 1.5% points if the relative size of agriculture remained 

unchanged. 
The gap between 삼le actual and counterfactual LFPRs is greater 

for the older old 남l하1 간le younger old. For men aged 65 to 69. the 



I1VDUSTRlAL STRUCTUR'''~ A1VD OI.DER' MAlÆS 207 

actual LF'PR declined from 53.1 % in 1985 1.0 46.7% in 200C ‘ 

whcrcas 1.he countcrfactual rate rose to 55.6% cluring the sall1~~ 

periocl. For those aged 60 to 64 , 100 , the LFPR would have sligh tI ý 

increased from 67.9% to 68 .4% between 1985 and 2000 if th E' 

relative agricultural employment had not shrunk. In reality , it 

declined to 58.1 (Yo. On the other hand , the LFPR of men aged 55 t i) 

59 should have declined , though the magnitude of the clecline 

would have been smaller , even if the share of farming re l11aíned 
constant after 1980. 

1 am now ready to answer the question of how much of the 

change in the LFPR of older l11ales from 1980 to 2000 can be 

accounted for by the decrease in the relative size of the agriculturεl 

secto[. Between 1985 and 1995 , during which the actual LFPR clf 

older men rose. the sectoral shift played a powerful role (If 

offset디ng the increase. From 1995 to 2000 , it was the l11ajor factor 

in the sharp decline in the LFPR of older men. A comparison of 1.he 

changes in the actual and the counterfactual LFPRs. - 12.5% 

points and ._- 6.7% points , respectively , suggests that nearly half 

(46%) of lhe fall in the labor market activity of l11en aged 55 to 6 0:) 

is explained by the decline of a팅riculture. 13 If the entire 15-ycar 

period from 1985 to 2000 is consídered , the effect of the shrinkage 

of agriculture explains 84% of the actual fall in the LFPR of l11en 

aged 55 1.0 69 (9.6% points). This result strongly suggests that the 

relative decline in the population employed in agriculture was 
probably the single most important cause of the overall decline in 

the labor force participation rate of older men in Korea since 

1980. 14 

V. Conclusions and Some Implications 

This study has inves디gated how long-term changes in t1:.e 

industrial structure in Korea affected the economic activity of older 

13Since the decline in the LFPR would have been 6.7% points if the.:e 
had been no agricultural decline , the fall in the paπicipa디on rate that C8.n 
be explained by the sectora1 shift is !5.8% points (1 2.5%-6.7%) , 46% of the 
actual decline in the LFPR (12.5% points). 

J4This result confirms the study bv Lee (2004) that indirectly esHmated 
the retirement effect of the decline in agricultural employment. based on the 
share of the labol' force employed in agriculture in each city or county 
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ma1es , based primarily on the 2% random samp1es of the 
popu1ation and housing censuses for 1980 , 1985 , 1990 , 1995 , and 
2000. Since 1980 , the percentage of the 1abor force emp10yed in 
agricu1ture has greatly declined. The re1ative sizes of most 
manufacturing industries have fal1en slightly or remained stab1e. In 
contrast to these rather traditiona1 industries , a majority of service 
industries have expanded remarkab1y since 1980 ‘ If the degree of 
disadvantages associated with old age in the 1abor market differs 
across industries , such a radica1 shift in the industria1 structure 
shou1d have exerted a strong impact on the overall pressure toward 
leaving the labor force at old age by a1tering the re1ative proportion 
of jobs favorab1e or unfavorab1e to the emp10yment of aged persons. 

By estimating and comparing the re1ative 1abor market survival 
rate from 1980 to 2000 across industries , 1 found that the strength 
of pressure to 1eave the 1abor market at old age greatly differed 
across industries. Emp10yment at old age was re1ative1y stab1e for 
those who were emp10yed in agricu1ture , insurance , rea1 estate , and 
business services , as indicated by the positive sign and re1ative 
large size of the re1ative 1abor market surviva1 rate for those 
sectors. In contrast. the ma1e workers emp10yed in the majority of 
manufacturing industries , especially textiles , wood and lumber , pulp 
and paper , and primaπ metal, began to face a strong pressure to 
leave their jobs beginning as ear1y as age 45. Men engaged in a 
number of seπice sectors. such as retail. restaurant and accom
modation. transportation , telecommunication , and finance , began to 
be pushed out of the labor market from ages 50 to 54. 

1 quantitatively examined the effect of the sectoral shift on the 
employment of older workers by calculating the counterfactual 
average labor market survival rate that would have resulted if the 
industrial composi디on in a given year remained unchanged over 
time. The result suggests that the structural shift in the industry 
between 1980 뻐d 2000 severely lowered the labor market prospect 
for male workers aged 55 and older as a whole. 1 also found that 
the adverse impact of the sectoral change on the employment of 
older workers can be entirely aUributed to the effect of the 
shrinkage of the agricu1tura1 sector. 

Based on the result highlighting 야le importance of the 
agricu1tural sector in the employment of older males , 1 further 

examined how the long-term decline of agriculture affected the 
labor force participation rate (LF'PR) of older men between 1980 and 
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2000. For this purpose , 1 compared the actual LFPR and thc 

counterfaclual LFPR that would have resulted had there becn nc , 

relative decline in agriculture since 1980. The result suggests thal 

the LFPR of older men would have been much higher i[ thc 

percentage of the labor force empl이ment in agriculture remained 

unchangecl. 1 founcl that the shrinkage of agriculture explains 84ν) 

of the actual decline in the LFPR of men agecl 55 to 69 betweerl 
1985 and 2000. 

The results o[ this study suggest that Korea ‘ s changing inclustrial 

slructure ‘ especially the clecline :in agriculture. coulcl produce a 

further decline in the LFPR of older men in the near future. Given 

that the share o[ the labor force engagecl in farming has decreased 
lo less than 10%, of course , it ís unlikely that future decline in 

agriculture will be as dramatic as the shrinkage that took place in 

the past decades. However , the a당ricultural sector in Korea todaγ 

still accounts for one third of the labor force aged 50 and older 

The vast majority of the agricultural labor force today is composed 

of very olcl persons who will soon have to leave the labor force one 

way or the other. The aclditional opening of the agricultural 
markets , which is likely to take place , will further damage thc 

already troublecl sector. All things considered , it is possible that ‘ J1 1 

a decade or two. the agricultural populaUon in Korea will be 
reduced to a very small minority in the economy. as is the case ill 

other advanced countries Other things being equal, the additional 
shrinkage of agriculture will decrease the overall LFPR of older 

men. In the long-run. however , it is an디cipated that the LFPR o[ 

older males will be more strongly influenced by the changes in the 

labor market status of the elderly ~ithin a given industry. 

especially in the growing service sector, rather than the sectoral 

shift 
This study also pro에des some implica디ons for the labor-market 

policy prepared for the coming of the aged society. To miU당ate the 

poten디al adverse economic impacts of the aging of the labor [orcE. 

the government has recently implemented various measures to 

boost the employment of older workers. For example , large firm 3 

with 50 and more workers are required by law to maintain a 

minimum percentage (currently ~)%) of employees aged 50 and 

older. There are also a number of wage subsidy programs for aged 

workers. The eνidence provided here casts some doubt about the 

long • term e[[ectiveness of these programs to encouragc the 
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employment of the elderly. A large fraction of the decline ín the 
LFPR of older men since 1980 has resulted as a consequence of 
the long-term transformation of the industrial structure. Even the 
relatively small intra-industry changes in the labor market status of 
older men. not taken up in this study. could be attributed. as least 
partly. to techn이ogical or product market changes. 1t is highly 
diffícult. and sometimes undesirable. to alter the course of these 
long-term structural changes. 

(Received 4 October 2004: Revised 1 7 December 2004) 
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E:xcept Coal and 
Petrol Products 

36 Nonmetallic Products 13 

262 
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2000 IndusLry 

263 Manufacture of 
Cement. Lime and 
Plaster and lts 
Producls 

Code 1995 lndusLry Code 1985/1990 lndusLry Code 1980 lndust..ry Code ClassificaUon 
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Manufacture of 
Olher Non-metalllc 
Mìneral Products 

269 

Manufacture of 
Basic Iron and Steel 

Manufacture of 
Basic Precious and 
Non-ferrous Meta1s 

271 

272 

Manufacture of 
Basic Metals 

27 Manufacture of 
Baslc Metals 

37 Manufacture of 
Basic Metals 

37 Primary Me벼l 14 

Cast of Meta1s 

Manufacture of 
Structural Metal 
Producls. Tanks. 
Reservoirs and 
Steam Generators 

273 

281 

Manufacture of 
Other Fabrlcated 
Me벼1 Producls and 
Metal Treatìng 
services 

289 

Manufacture of 
Fabricated Metal 
Products. Except 
Machinery and 
Equipment 

Manufacture of All 
Olher Machinery and 
Equipment n.e.c. 

28 Manufacture of 
Fabricated Metal 
Producls. Machinery 
and Equipment 

38 Manufacture of 
Fabricated Meta1 
Products. Machinery 
and Equipment 

38 Metallic Macrune 
Assembly 

15 

29 

Manufacture of 
General Purpose 
Machinery 

291 Manufacture of 
Office Appliances 

30 

ffable Continuedl 
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2000 1ndustry 

31 Manufaclure of 
Machine-tools 

Code 

292 

1995 1ndustry 

Manufacture of 
ElecUical Machinery 
and Apparatuses 
n.e.c 

Code 1985/ J 990 lndustry Cock 1980 lndustry Code ClassificaUon 

ManufaClure of 
Other Special 
Pl.I rpose Machinery 

293 

ManufaClure of 
Weapons and 
AmmuniUon 

294 

Manufacll.lre of 
Radio. Television and 
CommunicaUon 
Equipment and 
Apparatuses 

Manufacture of 
Medìcal. Precìsion 
and Opucal 
lnstruments. 
Watches and Clocks 

32 

33 

Manl.l fact l.lre of 
Olher Domestic 
Appliances 

295 Manufacture of 
Motor Vehicles. 
Trailers and 
Semìtraüers 

34 

Manufaclure of 
Oftìce Appliances 

Manufaclure of 
ElecUic Molors 
Generalors and 
Transformers 

300 

311 

Manufacture of 
Other Transport 
Equipment 

35 

Manufacture of 
ElecUicity Distribl.l

Uon and Conlrol 
Apparaluses 

312 

N 
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2000 Induslry 

321 

Manufacture of 
Insulated Wires and 
Cables. Including 
Insulated Code Sels 

Manufacture of 
Accumulators , 
Primary Cells and 
Primary ßatlerìes 

Manufaclure of 
Eleclric Lamps and 
LighUng Equipment 

Ma nufacture of 
Other Eleclrìcal 
Equipmenl 

Manufacture of 
Semiconductor and 
Other Electronic 
Components 

Manufacture of 
Televisiol1 a nd Radio 
Transnùllers and 
Apparaluses for Line 
Telephony and Line 
Telegraphy 

Manufacture of 
Telf'vision and Radio 
Receivers. Sound or 
Video Recording or 
Reproducing 
Apparatuses , and 
Related Goods 

Code 

3 14 

315 

3 13 

319 

322 

323 

1995 lnduslry Code 1985 /1 990 Induslry Codc 1980 lnduslry Code ClassificaUon 

(Table Continued) 
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() 2000 IndustIy 

343 Manufaclure of Parls 
and Accessories for 
Molor Vehicles a nd 
Engines 

Building of Ships 
and Boals 

Code 1995 IndustIy Code 1985/1 990 IndustIy Code 1980 Indus tIy Code ClassificaUon 
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ManufacLure of 
RaUwayand 
Tramway 
Iρcomotlves and 
R이ling Stock 

Manufacture of 
Aircrafl. Spacecraft 
and its Parts 

351 

352 

353 

Manufacture of 
Other Transport 
Equipmenl 

359 

Manufacture of 
Furniture 

361 Manufaclure of 
Furnilure: 
Manufacturing of 
Articles n.e.c. 

36 Olher Manufacture 39 Olher Manufaclure 39 e m 
빼
 짜
 

뼈
 때
 

빼
 빼 

F 
M 

16 

3692 Manufaclure of 
Musical Insσuments 

Recycling 37 

뼈
 때 

f 
S 

O 
때
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서
〕
 e 떼

‘
 
떠
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Recycling of 
Non-metal Wasle 
and Scrap 

(Ta ble Continued) 
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2000 lndus따 

17 ProducUon. 
CollecUon and 
f) istribuUon of 
ElectriCity 

Manufacture of Gas. 
DistribuUon of 
Gaseous fuel 
Through Mains 

Steam and Hol 
Water Supply 

Code 

401 

402 

403 

1995 lnduslry 

ElecLricily. Gas. 
Stcam and Hot 
Wa ler Supply 

Code 

40 

1985/1 990 lndustry 

Electricity. Gas. 
Sleam and Hot 
Waler Supply 

Code 

41 

1980 lndustry 

Electricity. Gas. 
Steam and Hol 
Water Supply 

Code 

41 

ClassificaUon 

잃
 

G .m a v
‘ 

·U F‘ 
, 빼

 빼 

E 
S 

CoLlecUon. 
PurificaUon 없ld 

Distribution of Water 

410 CollecUon. 
PurificaUon and 
DistribuUon of Waler 

41 CollecUon. 
PurificaUon and 
DisUibution of Water 

42 CoLlecUon. 
Pu rificaUon and 
Distribution of Water 

42 Service Waler 18 

Heavy ConstrucUon 

Building of Complele 
or ParUal 
ConsLrucUons 

451 

452 

Site PreparaUon 451 General ConsLrucUon 51 General ConsLrucUon 51 ConsLrucUon 19 

SpeciaJ Trade 
ConstrucUon for 
Civil Engineering 
and Buildlngs 

Building lnstallaUon 

Electrical and 
CommunicaUon 
Works 

461 

462 

Special Trade 
ConslrucUon for 
Civil Engineering 
and Buildings 

Building lnstallaUon 

Building CompleUon 

452 

453 

Special Trade 
ConslrucUon 

52 SpeciaJ Trade 
ConslrucUon 

52 ConsLrucUon 
En밍neering 

20 

463 454 

N 
N 
} 

(Table Continuedl 
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455 Buildlng Comple니on 

Code 

464 

1995 lndustry 

Renling of ConsLruc
Uon or l)emoliUon 
Equipment wi냐1 

Operator 

Code 1985/1 990 lndustry Code 1980 lndustry Code ClassificaUon 
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Renling of ConsLruc
Uon or Demolition 
Equipment wilh 
Operator 

465 

Sale of Motor 
Vehicles 

501 Maintenance. Repair 
SeJVices and Sa1e of 
Motor VehlcJes and 
Molorcycles: Retail 
Sale of Aulomotive 
Fuel 

50 Wholesale 61 Wholesale 61 Wholesale 21 

Sa1e of Motor 
Vehicle Parts and 
Accessor1es 

502 Wholesa1e Trade and 
Commission Trade. 
Excepl of Molor 
Vehlcles and 
Molorcycles 

51 

않
 

이
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mt 

이
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싫
 

hm 
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503 

504 

Wholesale on a Fee 
or Conlract Basis 
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JNDUSTRlAL STRUC1'URE AND OLDER MALES 
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2000 Industry 

22 Relail Sale in 
Non-Specialized 
Slores 

Code 

521 

1995 Industry 

Relail Sa1e 없ld 

Repalr SeIVices of 
Personal and 
Household Goods 

Code 

52 

1985/1990 Industry 

Relail Sale 

Code 

62 

1980 Industry 

RelaH Sale 

Code 

62 

ClassificaUon 

Relail 

@
어。
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빙S〈
‘
&
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 。
}‘

여
〔
。
~
ζ
{
}
늘
‘
‘
〔
%
 

RelaiJ Sale of Foods. 
Beverages and 
Tobacco ln 
Specialized Slores 

Relail Sale of 
Pharmaceu Ucals 윈ld 

Medlca1 Equipments. 
CosmeUcs and Toilel 
Articles 

Retail Sale of 
Textl1es. Clo냐1lng. 
Foolwear and 
Leather Goods 

Relail Sale of 
Eleclrtcal Household 
Appliances. Furniture 
and Household 
ApplJances 

RelaiJ Sale in Olher 
SpeCialized Stores 

RelaiJ Sale of Used 
Goods in Stores 

RelaiJ Sale nol in 
Stores 

Repalr SeIVices of 
Persona1 and 
Household Goods 

522 

523 

525 

526 

527 

528 

524 

923 

(Table Continued) 



2000 lndusLry Code 1995 lndusLry Code 1985/1990 Industry Code 1980 IndusLry Code Cla ssifìcaUon 
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AccommodaUon 

Reslaurants. Bars 
and Cameens 

551 

552 

Hotels and 
ReSlaurants 

55 HOlels and 
Reslaurants 

63 Hotels and 
Restaurants 

63 RcSlaurant and 
AccommodaUon 

23 

Interurban Rail 
TransportaUon 

601 

Transit and Ground 
Passenger 
TransporlaUon 

Road Freight 
Transport 

Transport Via 
Pipelines 

Sea and Coaslal 
Water Transporl 

Inland Water 
Transport 

Scheduled Air 

Transport 

Non-Scheduled Air 
Transport and 
Airplane Renlal wilh 
Operalor 

Cargo Handling 

Warehousmg 

602 

603 

612 

621 

622 

604 

611 

Land 1、ranspOrl:
Transport Via 
Pipelines 

Water Transporl 

Air lγanspOrl 

SuppOrling and 
Au성U강y Transport 
Activities: ActiviUes 
of Travel Agencies 

60 TransportaUon and 
Warehousing 

71 빼
 

m 
ji 

u 
u
‘ 뼈
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P 
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%“ 
w 71 TransporlaUon 24 

61 

62 

63 

631 
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632 
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@ 2000 lndus t.ry 

633 AcUviUes of Travel 
Agencies and Tour 
Operators: Tourist 
Assistance Activities 

Code 1995 lndust.ry Code 1985/1990 lndust.ry Code 1980 lndus t.ry Code Classitìca Uon 
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Pos ta1 Services and 
Couriers 

641 Post 없1d 

TelecommunicaUons 
64 Post and 

Telecommunications 
72 Post and 

Telecommunications 
72 Telecommunlcation 25 

Telecommunica니ons 

Money-Creating 
lnsUtutions 

642 

651 Financlal 
lnstitutions. Except 
lnsurance and 
Penslon Fundlng 

65 Financial 
Institutions. Except 
lnsurance and 
Pension Fundlng 

81 Financlal 
lnstituUons. Excepl 
lnsurance and 
Penslon Fundlng 

81 Finance 26 

Non-Money-Crea디ng 

lnsUluUons 

lnsurance and 
Pension Funωng. 
Except Compulsory 
Social Security 

Activities Au성llary l.<。

Financ피l 

IntermediaUon. 
Except lnsurance 
and Pension Fundlng 

AcUviUes Auxillary to 
lnsurance and 
Pension Fundlng 

659 

660 

671 

672 

Insurance and 
Pension Funding. 
Except Compuisory 
Social Security 

ActiviUes Auxillary to 
Flnancial 
lntermediation 

66 

67 

Insurance 82 Insurance 82 Insurance 27 

(Table Continued) 
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2000 lndustry 

Real Eslate AcUviUes Real ESlate AcUviUes 
Wl냐1 Own or Leased 
Property 

AcUviUes Related to 
Real ESlale 

Code 

701 

1995 lndustry 

Real ESlate AcUviUes 

Code 

70 

1985/1990 lndustry Codl" 

83 

1980 1ndustry 

Real Eslate AcUviUes 

Code 

83 

ClassifìcaUon 

Real Eslale 28 

RenUng of Transport 
Equipment 

RenUng of Machinery 
and Equipmenl 

RenUng of Personal 
and Householò 
Goods 

702 

711 

712 

RenUng of 
Machinery and 
Equipment wi냐lou l 

Operalor and of 
Perso nal and 
Household Goods 

71 

72 

Business AcUviUes 84 Service AcUviUes 84 Business Service 29 

713 

Compuler and 
Relaled Activities 74 

Computer Syslem 
Design a nd 
Consullancy 

Soflware Consultancy 
and Supply 

Dala Processing and 
Computer FaciUUes 
Managemenl Services 

Dalabase Activities 
and On line 
[nformaUon Provision 
Services 

721 

722 

724 

723 

Olher Busincss 
Support Services 

”“ “ 
나
 

(Table Continuedl 
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2000 IndusUy Code 1995 IndusUy Code 1985/1990 IndusUy Code 1980 IndusUy Code ClassificaUon 

Other Compuier 
Activities 

Legal. AccounUng 
and Tax PreparaUon 
Services 

729 

741 
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Market Research and 
Management 
ConsulUng Services 

Architectural. 
E맹neering Services 

Scientific and 
Technical Serv1ces 

742 

743 

AdverUsing 

Speciallzed Design 
Seπices 

744 

745 

Other Professional. 
Scientific and 
Technical Services 

746 

749 

m 
m 빼
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S 

μ
ω
 

熾빼
 
熾

얹
 a 

ι야
 

751 

Other Business 
Support Services 

759 

Motion Piclure 
IndustIies 

871 RecreaUonal. 
Cullural and 
SporUng Activities 

92 Recrea tional. 
Cultural and Art 
Aclivities 

94 RecreaUonaI. 
Cullural ActiviUes 

91 Enterlainment and 
Cultural Services 

30 
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2000 InduslIy 

872 BroadcasUng 

Perfonning Arls 
Indus l.ries 

Code 1995 IndustJγ Code 1985/1990 Indus lIy Code 1980 InduslIy Code Classifica Uon 
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873 

News Agency 
AcUviUes 

Library. Archives. 
Museums and Olher 
Cultural AcUvities 

881 

882 

Sports and Olher 
RecreaUonal Sports 
Services 

883 

Other Recrea Uonal 
Ac니viUes 

Private Households 
wi삽1 Employed 
Persons 

889 

950 Private Hou seholds 
with Employed 
Persons 

95 Private Households 
wilh Employed 
Persons 

95 Private Hou seholds 
with Employed 
Persons 

92 Household 31 

Extra-Terrilorial 
OrganizaUons a nd 
Bodies 

990 Extra -Terri torial 
OrganizaUons and 
Bodies 

99 Extra -Territorial 
Organizations and 
Bodies 

96 Extra -Territorial 
OrganizaUons and 
Bodies 

93 IntemaUonal and 
Foreign LnsUtuUon 

32 

ExecuUve. LegislaUve 
and General 
Govemment Su pport 

761 Public AdministraUon 
and Defense: 
Compulsory SO('ia l 
Security 

75 Public 
Administration and 
Defense 

91 Public 
AdministraUon a nd 
Defense 

94 Public 
AdministraUon 

33 

Administration of 
Indus l.rial and Social 
Policy of Commu nily 

762 

N 
N 
‘; (Ta ble Contin u ed) 
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Foreign Affairs a nd 
Defense AcUviUes 

JusUce. PU blic Order 
and Safely AcUviUes 

Compulsory Socia1 
Security AcUviUes 

763 

765 

764 

Personal Care 
Services 

931 Personal Care and 
Other Related 
Services 

90 Personal Care and 
Other Relaled 
Services 

92 Personal Care and 
Other Re1aled 
Services 

95 Hygiene Services 34 

Other Service 
AcUviUes n .e.c . 

Research 없ld 

Experimenta1 
Development On 
Natural Sciences and 
En잉neertng 

Research and 
Experimental 
Development On 
Social Sciences and 
Humanities 

939 

731 

732 

Research and 
Devélopment 

Education 

73 

80 

Social Serγices 93 Social Services 96 EducaUon and 
Welfare 

35 

pπm없y Educaüon 

Secondary EducaUon 

Hlgher Educaüon 

Schools for the 
Handicapped and 
Forelgners 

801 

802 

804 

803 

Health and Social 
Work 

Membersrup 
Organizations 

85 

9 1 
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