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(Figure 1) Main Channels through which Demography Influences the

Economy
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{Figure 2) Population Prospect
go  (Millions)  4.0%
52.4(2035)
50 1 | 3.0%
40 -
- 2.0%
30 4 —s=—Population(Left)
Growth(right) | 1-0%
20 -
_(20a7) | 0.0%
10 -0.5%(2075)
1950 75 2000 25 50 75 2100

Note: Prospects for 2011~2100 based on the medium fertility assumption
Source: UN
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{Figure 3) Longer Life Expectancy
(A) Under-five Mortality (B) Life Expectancy at Age 60
200 20 (Years)
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N
o 14
0 . ‘ . ‘ . ‘ . ‘ ST 10 — 77—
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Notes: 1) Under-five mortality denotes probability of dying between birth and exact age 5. It
is expressed as average annual deaths per 1,000 births.

2) Life expectancy at age 60 denotes the average number of remaining years of life
expected by a hypothetical cohort of individuals alive at age 60 who would be
subject during the remaining of their lives to the mortality rates of a given period.

Source: UN

(Figure 4) Total Fertility Rate and the Total Number of Births

(A) Total Fertility Rate (B) Total Number of Births
§
——Japan --- Korea 1200 (Thousands)
’ ——U.S. ——EU27
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Note: In Korea, the baby-boom generation refers to those born between 1955 and 1963 in the
aftermath of the Korean War that ended in 1953. The baby-boom echo generation refers
to those who are Baby boomers’ children.

Source: 1) Total fertility rate: OECD

2) Total number of births: UN(1953-1969), Current Population Survey(CPS)(1970-2012)
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(Table 1) Speed of Population Aging
Start Length of Time(Years)
7% 14% 20% 7%—14% | 14%—20%
Least
Developing 2050 2090 - 40 -
Countries
Less
Developing 2015 2040 2070 24 30
Countries
Developed
C : before 1950 1995 2023 45+ 28
ountries
U.S. 1942 2014 2030 72 16
‘g’“wm before 1950 1975 2015 25+ 40
urope
Japan 1970 1994 2005 24 11
Korea 2000 2018 2026 18 8

Source: UN
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{Figure 5) Changes in Korea’s Population Pyramid

(1963) (2013) (2030)
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Note: The shaded area refers to the babyboom generation, who was born between 1955 and
1963.
Source: Statistics Korea

(Table 2) The Share of Baby—boomers
. % of Old-age
0
Age Group % of Total Population Rysikidton
1963 0-8 30.3% —
2013 50-58 14.2% 43.7%(50+)
2030 67-75 12.6% 51.8%(65+)

Source: Statistics Korea
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{Figure 6) Dependency Ratio
(A) Old-age Dependency Ratio (B) Child Dependency Ratio
100 100
——World ——World
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Notes: 1) Old-Age Dependency Ratio : (# of population aged 65+) / (# of population aged
15-64)
2) Child Dependency Ratio : (# of population aged 0-14) / (# of population aged
15-64)
Source: UN
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(Figure 7) Labor Force Composition Change
(Millions) (%)
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Source: Economically Active Population Survey
{Figure 8) Employment Share by Age Group
(1970) (2012) 60+
55-59
50-54
45-49
40-44
| 35-39
| 30-34
25-29
20-24
15-19

20% 10% 0% 10% 20%

Note: The green area refers to prime age workers aged 25-49.
Source: Economically Active Population Survey, Population Census
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{Figure 9) Employment Rate by Age Group
100% -
= 1970 2012

80% - Difference
60% -
40% -
20% -
0%

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60+

-20% -
-40% -

Notes: 1) The employment rate in 1970 could be underestimated because we have used total
population level data from Population Census instead of working age population data
because of lack of data.

2) Difference means the difference in employment rate between 1970 and 2012.

Source: Economically Active Population Survey, Population Census

(Table 3) Employment Rate in OECD Member Countries(2011)(%)
Young Age(15-24) Prime Age(25-54) Old age(55-64)
Country Enp. Rate | Rank Country FEnp. Rate | Rank Country : Enp Rate i Rank
Netherlands 63.6 1 Switzerland 86.4 1 Iceland 79.5 1
Iceland 63.3 2 Sweden 86.0 2 New Zealand | 73.7 2
Switzerland 62.9 3 Austria 84.9 3 Sweden 72.5 3
Australia 60.7 4 Norway 84.7 4 Norway 69.6 4
Denmark 57.5 5 Netherlands 84.2 5 Switzerland 69.5 5
U.s. 455 12 U.s. 75.1 24 U.s. 60.0 10
Japan 39.1 16 Japan 80.2 16 Japan 65.1 6
Korea vy D Korea D Korea o0 7
OECD 39.5 OECD 75.4 OECD 54.4

Notes: 1) (OECD Member Countries) Australia, Austria, Belgium, Canada, Chile, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Israel, Italy, Japan, Korea, Luxembourg, Mexico, Netherlands, New
Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden,
Switzerland, Turkey, United Kingdom, United States

2) The number in parentheses refers to the difference in employment rate between

OECD average and Korea.

Source: OECD
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(Table 4) Educational and Employment Status of Young Population Aged

15—-24
(Thousands,%)
Tamrikiion Economlcally Economlcally Graduation/ Enrollment Absence
Active Inactive Drop-out
6,219 1,645 4,574 1,548 4,246 424
Age 15-24
(100) (26) 74 (25) (68) @)
3,274 222 3,052 234 3,001 39
(15-19)
(100) (M (93) ) (92) (M
2,945 1,423 1,522 1,314 1,245 385
(20-24)
(100) (48) (52) (45) (42) (13)

Notes: 1) As of May 2013
2) The Number in the parentheses refers to the share of population by age group.
Source: Supplementary Results of the Economically Active Population Survey for the Young
Population
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(Figure 10)
(A) By Industry

Employment Composition by Industry or Occupation

(B) By Occupation

Agriculture, Manager&
Fishing Professional
50% 20%
Utilities, ]
Trans., 30% ; S, .
Comm.& Manu Elementary I Clerical
Financial facturing Occupations 29%{ < Support
Activities 1 ¥
)
!
£ TN
Business Plant and TSR,
s . Machine
Public-Private * Construction Operators Service
Services Fy &Sales
Assemblers
Trade,
Restaurants& Skilled
Agricultural&
Hatels
Forestry and

Fisherv

Notes: 1) Young population: population aged 15-29 / Old population: population aged 55-64.
2) As of May 2013

Source: Supplementary Results of the Economically Active Population Survey for the Young
Population
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(Figure 11) Long—term Trend and Short—term Cyclical Fluctuation in
Employment

LT trend(L eft} S. A +detrendegd(Right)
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{Figure 12) Long—term Trend and Short—term Cyclical Fluctuation in
Employment: By Age

(A) Long-term Trend (B) Short-term Cyclical Fluctuation
9.0 (log(employment)) 30% (1og(employment))
85 e
= ==l 4
8.0 T 10%
8y o%
70 oo -10%
6.5 -20%
==2s = 30s
6.0 405 ----50s -30%

— 60+

5.5 . v v ; -40%
1966 1976 1986 1996 2006

Note: Hodrick-Prescott (HP) Filtering in seasonally adjusted employment data (log-transformed)
for trend and cyclical fluctuation estimation.
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{Figure 13) Short—term Cyclical Fluctuations in Business Cycle and
Employment

10% -

......... Business Cycle
—— Employment

5% -

-10% -

Note: CI (Composite index) used for the business cycle.

(Table 5) Leading and Lagging Relationships between Business Cycle
and Employment

Ti‘?(g tr%ag 1970-2012 1970 1980s 1990s 2000s
5 0.526 0.600 0.775 0.450 0.340
4 0.566 0.650 0.850 0.475 0.358
3 0.572 0.650 0.775 0.525 0.396
2 0.584 0.650 0.700 0.575 0.453
B 0.584 0.650 0.575 0.625 0.509
0 0.595 0.650 0.475 0.700 0.566
1 0.570 0.600 0.375 0.725 0.577
2 0.538 0.525 0.325 0.750 0.549
3 0.529 0.450 0.425 0.725 0.520
4 0.521 0375 0.525 0.650 0.531
5 0.500 0.350 0.575 0.575 0.500

Note: For detailed information on estimation, refer to % A1%J(2013).

Agda AmEY 197020129 7]7F Eot 20t A7]9F E, 30T 14
7] T3, 40t]= 38 7] T3, 50t 157] T3, 60tl= A 7|9 Z3%F sloz
UebdTH<IE 6>). 2, 200499} 600) T8-S 77]o] me Z2H o R uhg-stol
Tgo] AT, 40T e WE AP F 7Y RA BgxHo] o] Foi]

L Ao vepgrt,

4) 2009 A 9E AU} vus) Freke) A5y HErh FHREA UEA ot B7158H4
(acyclical) 445 7tz s 4 Qo



158 st=28 Axc7 TEEM ML M21E 1S (2015.3)

(Table 6) Leading and Lagging Relationships between Business Cycle
and Employment: By Age Group

Ti‘z‘g tr%ag 208 30 405 50s 60s
5 0.514 0.387 0.549 0.497 0.428
4 0.532 0.410 0.561 0.497 0.509
3 0.549 0.434 0.549 0.486 0.566
2 0.561 0.497 0.549 0.509 0.601
1 0.561 0.543 0.578 0.520 0.636
0 0.566 0.590 0.607 0.561 0.659
1 0.547 0.628 0.634 0.587 0.645
2 0.538 0.620 0.637 0.579 0.596
3 0.541 0.588 0.647 0.559 0.571
4 0.533 0.556 0.645 0.503 0.544
5 0.512 0.524 0.607 0.470 0.530

Note: For detailed information on estimation, refer to 7J4l<J(2013).

o g < 7>& Fol eyl L8 g AduEd, 19709 5E 2012
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02875 Uehy A7) agerddo]l &% sEsiles AT 5 Sk &l
GG O] 9 2000 toll= 0.1202 8 LrERE oL 2000 o] Hefl= Al
FFAATE SAXCE FostA A mpAgo R 189 whr|Fe] A7
HFHOR St HEE Ul 2475+ 1980-90d o= -0.4530] %10
L 2000 ol = -0.1972 A& o] M2 HEET} 2T 5o % =3d A
o8 EAE)
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(Table 7) Estimates of Employment—output Elasticities
19702012 1-2 Cycles 3-6 Cycles 7-10 Cycles
Short-term 0.122 0.000 0.000 0.120
Elasticity
Long-term 0.288 0.380 0323 0.287
Adjustment Speed 0.1%4 -0.558 -0453 -0.197

Notes: 1) Periods:
1-2 Cycles: 1972 Q2 - 1980 Q3 (1970s)
3-6 Cycles: 1980 Q3 - 1996 Q4 (1980-90s)
7-10 Cycles: 2000 Q1 - 2013 QI (2000s)
2) Estimation results by using the Vector Error Correction Model. For detailed
information on estimation, refer to % 412J(2013).

1. 3§ 4

Aa7-x9] Wgke d§9 ddid w3 189 43282 Aol g4
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40A] o] ALGH T2 FT(39%—55%) = ATk o]k ©A 404 o5t Q1 HH|F
= SF4(66%—49%) % HHH, 404] o] RIS S(34%—51%)E A=
LHERL 204] ofFe] AR dollA g e A} fARE RS B

ol FETH<1H 15>).
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(Figure 14)  Population and Employment by Age Group (1980, 2012)

60+
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24

(1980)

15-19 Population
6 4 2 0 2 4 (milions) ©

Source: Economically Active Population Survey

(Figure 15) Population and Employment Structure: By Age Group
(A) Population (B) Employment

15-1
20% )

40-44
40-44

Note: The Blue dotted line and the red solid line denote 1970s and 2000s respectively.
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(Figure 16) Mean Age of Population and Employment
447 Diff(right) 20
42 - Avo_age(Pop) - 18

Avg_age(Emp_SA)
Avg_age(Pon)_interpolation

40 -
38

36

30 0
1970 1975 1980 1985 1990 1995 2000 2005 2010

Source: Economically Active Population Survey, Population Census
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(Figure 17) Sources of Employment Growth Slow—down

(B) Labor Force Participation Rate for
Baby-boomers

% %)
30 (%) ( l62 " (%)

(A) Population Growth Slow-down
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03 —Population Growth(15+) (Left)

——Employment Rate(Right) 3% : T ‘
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0.0 T ; .
1980 1890 2000 2010 (15-29) (25-39) (35-49) (45-59)

(C) Declining Employment Rates for
Young Population

(%)
75

!
%
B0 et
%

50

2029
45 ——20-24
2%-29

40 T T ; ; ; .
1980 1965 1980 1995 2000 2005 2010

(Table 8) Decomposition of Employment Growth
AGR during Employment Economicall
Expansion Period (A+B) Cycle . Trend Acti y )
(%) @  ®) cive — B0
Population (Yop)
©

Total Employment 113 4.7 6.6 54 12
20s 47 52 0.5 0.8 -13

30s 6.0 34 2.6 3.6 -1.0

40s 11.7 46 7.1 7.7 0.6

50s 13.6 6.6 7.0 81 -1.1

60+ 239 11.9 12.0 92 2.8

Notes: 1) Seasonally adjusted employment data used.
2) Period: Q1 1980 ~ Q2 2012
Source: Economically Active Population Survey



(Figure 18) Comparison of Employment Trend and Employment Rate
across Birth Cohorts

(A) Employment Trend (B) Employment Rate
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(Figure 19) Employment Volatility: By Age

6%
11990s =2000s

4%

2%

20-24  25-29 30-34 36-39 40-44  45-49 50-64  55-59 60+

Note: Volatility is calculated as the standard deviation of employment by age group for the
specific time period.
Source: Economically Active Population Survey

(Table 9) Age Composition and Contribution of Age Groups to Total
Volatility

(A) Age Composition in Employment(%) (B) Age Group-specific Contribution
to Total Volatility(%p)

1970s  1980s  1990s 20005 19705 1980s  1990s . 2000s
205 3 27 24 18 205 9 18 32 26
20-24 1 2 10 6 20-24 9 10 18 15
25-29 12 15 14 11 259 | 10 8 13 11
30s 7 26 30 26 30s 7 23 21 @ n
30-34 13 14 15 13 30-34 6 12 13 12
35-39 14 1215 14 3530 | 10 11 10 10
405 023 a7 405 18 20 21 16
40-44 2 12 12 14 40-44 9o 11 12 8
45-49 0 11 9 13 45-49 8 9 10 8
505 2 14 14 17 505 n 18 12 16

50-54 7 8 8 10 50-54 6 10
55-59 5 6 6 7 55-59 6 9 6 6
60+ 5 7 8 1 60+ n 13 9 15
(2"24()3 @@ 16 19 18 17 | 24()]‘;3‘) @D 5 23 27 30
B/A) | 121 126 151 174

Note: Age group-specific contribution is calculated as the standard deviation times the
employment share of each age group.
Source: Economically Active Population Survey
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(Table 10) Estimated—Demographic Effects
1970-2012 1970s 1980s 1990s 2000s
GDP Growth -0.011 0.037* 0.035 0.005 0.006
Dergﬁgrapmc 0.321 %% 0098+ 1.146%* 0,748+ 0.138
ange
Constant 0,043 % -0.005 0,186 L0.128%% 0.017
Adjusted R? 0.1144 0.2406 0.6941 0.7302 -0.0152

Notes: 1) ‘Demographic Change’ variable: (# of population aged 20-24 and 60+) / (# of
population aged 15-64)
2) 1990s covers only the period of 1990-1995 for excluding the financial crisis effect.
3) */**/*** denote significance at the 10%/5%/1% respectively.

(Table 11) Estimated—Employment Share Effects of Highly Volatile Age Group

1970-2012 1970s 1980s 1990s 2000s

GDP Growth -0.060 -0.032 0.065 0.011 0.013
Share(20-24) 0.274%** 0.076** 0.768*** 0.914%** -0.148
Share(55+) 0.118** 0.160** -0.029 0.863*** -0.255*
Constant -0.030%* -0.014 -0.071%** -0.209%** 0.060*
Adjusted R* 0.1835 0.2547 0.7871 0.8213 0.2023

Notes: 1) 1990s covers only the period of 1990-1995 for excluding the financial crisis effect.
2) */**/*¥** denote significance at the 10%/5%/1% respectively.
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{Figure 20) Employment Share and Comovement between Business Cycle
and Employment: By Age Group

(A) Employment Share (B) Comovement

1 1 15-1
5 g 100%5-9

g5 [\ e I N a S

50-54 '35-39 50-54° /3530

P

40-44 45-4940-44

45-49

Notes: 1) The blue dotted line and the red solid line denote 1970s and 2000s respectively.
2) 1990s: Q1 1990 ~ Q1 1996, 2000s: Q4 1998 ~ Q2 2012. The financial crisis period
of Q2 1996 ~ Q3 1998 is excluded.
Source: Economically Active Population Survey
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(Figure 21) Decomposition of Comovement Change

(B) By Employment Share and

A) By A
(A) By Age Group Comovement Change
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Notes: 1) Contribution by age group: (employment share) X (comovement index), by age group
2) The contribution of change in labor share(comovement index) is calculated as change
in contribution when the comovement index(labor share) by age group in 2000s is
equal to that in 1990s.
3) The term ‘No age factor’ means the residual which can not be explained by Age factors.
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(Figure 22) Employment Share by Type
(A) By Status (B) By Type of Contract
100% - 100%
-em| ers 29% m m
80% - pa pley 80% e
|IyWorkers
Temporary
60% - 60% Jobs =
40% - 40%
Paid
20% - Employees 20% Regular
Jobs
0% - 0% - ,
Young Elderly Total Young Elderly Total
(C) Self-employment by Age
100% -
80% | 42% %= 30-405 0%
60% -

40% - Elderly
20% -
Young
0% -

Self-employer  Self-employer  Self-employer
w/employees  w/oemployees

Notes: 1) Young: Population aged 15-29 / Elderly: Population aged 50 and over
2) As of August 2012 (A,C), March 2013 (B)

Source: Supplementary Results of the Economically Active Population Survey (Employment
Type and Non-wage Workers)

(Figure 23) Change in Comovement between Business Cycle and
Employment: By Status
Self-employer w/

Employees
1I]l1“ﬁ|r£‘Ip y

" Self-employer wio
Employees

Day-time Worker -~

N,

~.|Unpaid Family

Temporary Worker ~_ " " Worker

Permanent Worker

Note: 1) The blue dotted line and the red solid line denote 1970s and 2000s respectively.
2) Refer to the note in <Figure 20>.
Source: Economically Active Population Survey



171

QIFTE HE7E ol DIxls gE

PR RE

iy
v

63:
Al
. A,

=
T

Fer =4,

5

7}
1

=
[€)

o]

|

2|

3

]_

Nl
2

3 404 o]

[

SEwu ohye ngel 14, A7)

o] W3tz 9l

=

He vzt 20 e agof ot
3

-
3t

o2 o

F

Hofl A ARG Q1]

3

P
H, 404 o]

:;L

- =
R

7HA

Qg 2175

Rz

=
=

DA

<=4 ol

]

%

oh= a1

bR

o ZIHA

oo

F 2000

A

o

=

o
e

i =

Alefl 318 H]
}al, 20-300) 18 ]

ol =2 20T} 60Th o4
5

obx e, -elufete] A% B3] 200)9] 1G]
=

o
ok
=

3ol

i

R

ot A, 2000 H

1

o] A7+

=
=

dol Wotxl g 7|3t ez dehEh vpxeo = 20004 Hf

o] 40t o4} Tg-0] WMEAO] oA 1
©% vpehgt). wo]u]
Zo] ZaEWA Ao of

=

=

shal

ok WPl 2) Wloju|uiSo] Fug

W3l= 1) 1997

=

S

myl
=
WH

ey weha %47}

=

=

Aoz o

To
ol
oo
i

of
,Z#O

3]
R



172 st=28 A7 TEEM ML M21E Mi1s (2015.3)

(FI=Ieh

AR A QPRI - E o] - QP 8] (2014), -] AFAS] ATIREA sS4 AT
AAF,” BOK 0|4 E 2014-13.

U84 (2005), "ol FAAFet TEHPAE T3l 2 f2 e 1A ET
g kedi & A%, 23-36.

A - EP R - 2891 (2013), “A7)-a187E A mske] 2z el At g
A AP BOK 0|97 E 2013-8.

uheA) (2012), “gb=te] <l wistel ofg AR THEkAotdt, A9H Alls,
249-271.

Hi71% (2013), “HT A=A LgAE 7He] A Wk =FelE, Sd Al1023,
57-68.

Al (2004), “p-Ejupef were] wsker ALY - EGAE Aol Wi 9
u),” 853 Al149, Al1s, 1-23.

A9 (2013), “QlEF2 WBl7F ol ujx 3 BOKO|FE 2013-15.

AR AR s AT 2 b, (S ERAL, TAFERAR.

A% rxﬁ“’ A ] =

314 T (2011), “AERHA AT A AARE: v AAd 24

u%% o]-g3k 1z =FAAl=A, A4 A3, 59-80.

Harding, Don and Adrian Pagan (2002), “Dissecting the Cycle: A Methodological
Investigation,” Journal of Monetary Economics 49(2), pp. 365-381.

Jaimovich, Nir and Henry E. Siu (2009), “The Young, the Old, and the Restless:
Demographics and Business Cycle Volatility,” American Economic Review, 99(3),
pp. 804-826.

Johansen, S. (1995), Likelihood-based Inference in Cointegrated Vector Autoregressive
Models, Oxford University Press, Oxford.

Lugauer, Steven and Michael Redmond (2012), “The Age Distribution and Business
Cycle Volatility: International Evidence,” Economics Letters 117(3), pp. 694-696.

OECD (2012), Factbook 2012.

Toossi, Mitra (2012), “Projections of the Labor Force to 2050: A Visual Essay,” Monthly
Labor Review (Oct. 2012), U.S. Bureau of Labor Statistics.

United Nations, Population Division (2013): World Population Prospects: The 2012

Revision, Department of Economic and Social Affairs, New York.



Impacts of Population Aging on

Employment in Korea

Sunyoung Jung’

Population aging has had an enormous effect on the labor force across years or
even generations. First, the long-term job growth rate has become slower and we
can see an steadily increasing trend in employment over the age of 40. Second,
employment has become less volatile due to the shrinking share of workers aged
20s and lower volatility of employment aged 50 and over since 2000.
Employment volatility of elderly workers has become lower because they cannot
flexibly respond to business cycles because large amount of them are livelihood
type self employers and they have relatively low income and their employment
status is unstable. Lastly, population aging has an significant effect on the change
in comovement between the business cycle and employment. Specifically, the fact
that the center of gravity on employment has been changed into workers aged 40
and over, together with lower comovement for workers aged 20-30s, leads to
decoupling relationship between the business cycle and employment.

To sum up, problems in Korea’s labor market caused by population aging can
be largely summarized into the shrinking youth employment and insufficient
decent jobs for elderly workers. Therefore, to prepare effectively for aging
society, we should not only create a healthy working environment for elderly

workers but also increase the absolute amount of youth employment.
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