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(Figure 1) Female employment rate by age across OECD countries in 2017
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(Table 1) Calibration Results
variable value description target moment
~ 0.5 Frisch elasticity
utility Jé] 0.947  |discount factor interest rate 4%,
function ;
. - age specific employment rate
B! | (Figure 4) | disutility for labor supply 8¢ 5P mploy
J by gender (Figure 5)
o age specific labor Estimate from Local
L J productivity by gender Employment Survey (2017)
abor ;
.. ersistence parameter for
productivity|  p 0.92 pe P . Chang et al (2018)
idiosyncratic productivity
process o de
standard deviation for
o 0.21 . . L. Chang et al. (2018)
idiosyncratic productivity
production @ 0. 36 capital income share
function ) 0.1 depreciation rate
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(Table 2) Macroeconomic variables in benchmark economy

; , Employment rate
Population Depen(.iency Output | Consumption |Capital o8 Hours Bl
above 65 ratio Al |below 65 Labor
data | 18.5% 0. 227 100 63.0 291.8|67.0% | 75.1% - -
model| 18.5% 0. 227 100 67.6 257.2162.2% | 75.1% | 24.0 | 28.5

Note: Data is from 2017. Residential buildings are excluded in capital.
Source: Statistics Korea, Long-term Population Projection 2017-2067, Statistics Korea, Local
Area Labour Force Survey 2017, Bank of Korea, Economic Statistics System.
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(Table 3) Population structure - Initial steady state vs. Aging economy
Total population below 65 above 65 Dependency ratio
Initial Steady State 100 81.5 18.5 0. 227
Aging Economy 49.0 29.9 19.1 0. 639
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(Table 4) Macroeconomic variables in aging economy (relative to initial steady state)

Aggregate per capita variables K/L Interest Real
Output Output Capital Eff. Labor Rate Wage
39.6 80.8 90.3 76.0 117.9 -1.5%p 106. 5
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(b) Per capita output
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(b) per capita capital

(Figure 8) Per capita efficiency labor and capital
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(Table 6) Counterfactual (2) - Aggregate variables in final steady state

Aging CF (2 Change (=CF (2) / Aging)
Aggregate output 39.6 41.5 4.8%
Per capita output 80.8 84.6 4.8%
Aggregate capital (asset) 113.9 119.1 4.5%
Aggregate efficiency labor 10.6 11.1 5.0%
Aggregate hours 9.2 10.1 9.4%
Aggregate consumption 28.8 29.8 4.9%
Employment rate (under 65) 78.1 86. 2 +8.1%p
Male 91 9 917 -0.2%p
Female 04, 3 80.7 +16, 4%p
Labor income 25.3 26.6 4.80%
Male 17.0 16,9 -0.33%
Female 84 9.7 25.5%
Real interest rate 2.51% 2.55% +0.4%p
Real wage 1.160 1.158 -0.2%
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(Figure 16) Aggregate output and output per capita

(a) Aggregate output (b) Per capita output

=== Single Household
=== Married Household

=== Single Household
= Married Household

95 100

100 110

=100)
80

=100)
85

(2017
70

(2017
80

60
75

50
70

40

2020 2040 2060 2080 2100 2120 2140 2160 2020 2040 2060 208%%'2100 2120 2140 2160
year

(Figure 17)& 29148 (13 ()] thalH 9] 2889 0P8 vera
ZAeleh. WA, ol =B okl ReHY (1) S Avuxh %A Al
Figure 1D3E 92 34 188 o4z 298 Adzel o@7zsl A
FARS oY EEC o|WPR 2F Few, ol 1§ YIRS £
oIAE el A% Yy A

)
o Y wEP 320 23

0.

8 #HF %‘Z%WEHOH/\H 7%/‘]7“011] WS 3343 48 14, 280 298 bgE HFEe] o8



166 #FEFHEHTE A 69 A3 5

AMRE ARG Aol 7h AR webd SRVl e T WellM EAd o T
=R T4l AR w2 Vel R mEwEe o] el B9
Aol wFFF I tiAE doAu|RE, SEIFl A oA =AM el
3 =2l AR dFE F71 @) W2l olPE G EA n8E |
st= A9 gl A nE&ET ta FoRxitt

wEH| E o] s ool wEAY Helrk A FK) FREeEE e £

(Figure 17> Counterfactual - Employment rate
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(Table 7) Population structure - Initial steady state vs. Aging economy
(single household)
Initial steady state Aging economy
All Male Female All Male Female
Total population 100 49. 4 50. 6 49.0 24.2 24.9

below 65 81.5 41.5 39.9 29.9 15.1 14.8

above 65 18.5 7.9 10.7 19.1 9.1 10.0
Dependency ratio 0. 227 0.639

(Table 8) Macroeconomic variables in aging economy (relative to benchmark)

Aggregate per capita variables
© - K/L real wage
Output Output Capital  Eff. Labor
Single Household 39.9 81.3 89.8 77.0 113.9 105.7

(Figure 18) Per capita efficiency labor and capital (single household)

(a) per capita efficiency labor (b) per capita capital
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(Figure 19) Capital-Labor ratio and real wage (single household)

(a) Capital-Labor ratio
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(Table 9> Counterfactual (1) - Aggregate variables in final steady state

(single household)

Aging CF (1) Change (=CF (1) / Aging)

Aggregate output 39.9 46.2 16. 0%
Per capita output 81.3 94. 3 16.0%
Aggregate capital (asset) 113.2 131.8 16.5%
Aggregate efficiency labor 10.3 11.95 15.7%
Aggregate hours 9.4 9.6 1.9%
Aggregate consumption 28.9 33.4 15.7%
Employment rate (under 65) 80.0 81.6 +1.6%p
Male 93.0 931 +0. 1%p
Female 66. 9 70. 0 +3. 1%p
Labor income 25.5 29.6 16.0%
Male 17. 4 7.5 0.37%
Female 81 121 50. 0%
Real interest rate 2.68% 2.63% -0.05%p
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(Figure 20> Counterfactual (1) - Output (single household)

(a) Aggregate output
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(Table 10) Counterfactual (2) - Aggregate variables in final steady state
(single household)

Aging CF (1) Change (=CF (1) / Aging)
Aggregate output 39.9 43.2 8.3%
Per capita output 81.3 88.0 8.3%
Aggregate capital (asset) 113.2 118.0 4.3%
Aggregate efficiency labor 10.3 11.4 10.6%
Aggregate hours 9.4 11.0 16.9%
Aggregate consumption 28.9 31.7 9.8%
Employment rate (under 65) 80.0 94. 8 +14.8%p
Male 93.0 91.7 -1.3%p
Female 66. 9 98.0 +31. 1%p
Labor income 25.5 27.6 8.19%
Male 17. 4 16. 9 -3 1%
Female 81 0.7 32.9%
Real interest rate 2.68% 3.17% +0.49%p
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(Figure 21) Counterfactual (2) - Output (single household)

(a) Aggregate output (a) Per capita Output
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Attenuating Economic Shocks of Demographic

Transition with Female Labor*

Sun-Bin Kim** - Jong-Suk Han™** - Jay H. Hong****

Abstract

This paper quantitatively analyzes how much an economic shock due to
demographic transition can be attenuated by improving female labor
quantitatively and qualitatively. We build a heterogeneous-agent overlapping
generation model explicitly distinguishing male and female, and calibrate the
model to match macroeconomic features in 2017. We implement the population
projection from Statistics Korea from 2017 and 2067, and measure the economic
impact of demographic transition in Korea. We find that per capita output falls
to 81% in the new steady state and the lowest value along the transition path
turns out to be 65% of the initial steady state value. When the female
productivity is enhanced to the male level, per capita output level in the new
steady state and the lowest value along the transition are improved to 95% and
77% of the initial steady state value. If only disutility of female labor is
dampened to male level, per capita output in the new steady state and along
the transition is improved to 85% and 65%. Our results indicate that boosting
female labor quantitatively and qualitatively considerably attenuates negative
shocks of demographic transition.

Key Words: demographic change, female labor supply, heterogeneous-agent
overlapping generation model, transition
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