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Abstract

Purpose - The main purpose of this paper is to examine the effect of children’'s age on maternal labor supply in Korea
using survival analysis. Specifically, we focus on the career re-interruption of women having children under age 12, which
has rarely been studied in the existing literature.

Research design, data, and methodology - We use micro data from the Korea Labor and Income Panel Study (KLIPS)
surveyed from 1998 to 2016. Instead of using a pre-school child dummy or the number of young children as an
explanatory variable, 9 children’s age dummies are included to capture the effect of nurturing 0 to 9 years old children.
This study estimates the hazard of a woman’s exiting the labor market after her first experience of the career interruption,
rather than the hazard of the first career interruption itself. A Cox proportional hazard model is applied to numerically
capture the impact of children’s age on behavioral changes in maternal labor supply. The sample used in this analysis is
women between 15 and 54 years old. Most of all, we restrict the sample to women who had at least a child between 0
and 12 years old at the time of quitting their jobs.

Results - The Cox proportional hazard model estimates show a strong negative effect of a 0-year-old child on maternal
labor supply. Mothers with newborns have a high hazard ratio of labor force exit after the re-entry. The hazard of women
with infants is three times higher than those with children aged 10 to 18. Additionally, the results show that not only
newborns, but also children in the age of school-entry have a negative impact on their mother’s labor supply.

Conclusions - The findings reveal that children’s ages need to be properly expanded and included when analyzing the
effect of children and their ages on married women’s labor supply, especially on women’s career re-interruption. A large
negative effect of 7-year-old children on maternal labor supply found here indicates that supporting mothers with school age
children as well as pre-school children is necessary to prevent mothers from leaving the labor market.
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3. Methodology
3.1. O|2X HyjZA

cHgE AlZtt fEER Z-EHs A st el
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mete UZE AS0| LEZZ0 OjXje e £ FIlo

(backward bending) SE{Z LIEF-ICE
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<Figure 1> Married women’s labor supply
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<Figure 2> Women'’s labor force participation rate

32. 2MEH

Mz=B M(survival analysis)2 A 2HM7EX|0]  A|ZHtime-
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<Table 1> Beginnings and ends of study periods

Types of
hazard TO(month and year) T1(month and year)
Quitting a The date of new
'obg employment after the | The date of quitting a job.
J first career interruption.
. The date of labor (1) The last date of job
Exit from e
the labor market participation search.
force after the first career (2) The date of quitting a job.
interruption. 3) The last interview date.

UEHM Ol M| CHA MEEAN DYE A8 0]
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B, Go and Kim(2017) SO0A X|&g M| FHEMO|A Ll
gt = Qe HO|(bias)EHE 2T 4= ULt MYR2HL2 G0
E{o| HEH(censoring)ut AtALMOZ OISt O|E (exit)2 =3t
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A, BMOoM Qg B0l It F=FE 5 ULk

=

Kiefer(1988)E HIZCE MERMIYS 7iots| HYHSHH
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Ct.

F(t) =Pr(T <1t)
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=Hotrt
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S@=1 lmSs@H=0

fleigt=r(hazard function)= t7|7HX| YEUS W, tofA o
E7|2t0] B=E|=(F, dOfste) HEZ L3t 20| EAHE|
O, oo ¥8dt= FHAYET= HHE BHEICL

h(t) =§§T0Pr(t£ T<t4+ AT =t) /At = f(£)/5(t) = F(£)/1-F(t)

H(t) = jth[u)du

YESHOIN YEBSE B9 fEoR HEUT s
TEY Tt A0 08 50| HEUSH+ f2OE & o
= = Hy

— )

(=]

a
%2 O, 247WAMo| WHASH 2 HEES olojsict
QIsisis h(24)= X3 K| 24740| B Aol B 24

JHEMOf CAl F3t= BIEOICE &, ZHEE 2820 54

o 282 J|E| NYBHORE & 4 oLt MERMOIN
£ QEgaE S0, Z0| BEE | 29mel Aol oje
A

Ho|AM S =E0| YOt} Z[&=X] & 5= AULCH

ME=EHMO 7X@ et4=(baseline hazard function)2| HEH
£ J1HS=X[0f 2t 22=2 Y (parametric model)1t H| 242
& (nonparametric model), &2 =52 (semi-parametric model)
of Ml ZEX|I7t QUCL 2 AFME FAHH Y ZH(Cox
proportional hazard model, 0|3} 2ADHE)S O|23}RUCt =
Y2 s{A0| Ozt 7I5AHIHA|ZtEH(Accelerated Failure
Time model, 0|} AFTE )OO 2 HHsIst AR, ™= A= 2t
2 Solf WEAIZH0| CHet 2Ot 22 QI siA0| Jhs3Stoh 1
gLt 7HEsH 7INeIREeel 22X MA 2Zeb XX YUS
S 7| mRol, sHEfo) Cft JPHo| BWasR| ¥ FR
& 32 H24 2ol o MY 4 ook

HASGHEX)E Z=3t7| 2o flde+E Ci3at 20|

4n
do
i
i
>
1o
>+
o
rir
fnl
olo
=1}
my
o
o
Mo
o
fl
rot
n
n

=, 7|70 SYLD XS T2 HL, IuH|g(hazard
ratio)2 exp(F'(% —X))gtg eisiA| Ech prob SUS £4
()0l e THeITH STISICtR JhEsiE A1) Chgat Zo| B
SlE|n, X7 3 Tl 7K Of, 9I%H|go| <M UtE Hettn

sfAfstct.

R(EX, + D)/h(E X) = exp (B/((X, + 1) — X)) = exp(8)

25y
g olge| MK XaEet 4T Axehs @40l S FW
CL SARge 2 AmAHOAS Zu% AiEES Fotol

PAZe AFsls REOC H(partial likelihood)S AMRSHCY.
Ol& =0, NHQ| AtZro| 3t Hof oF HMEH MufstCin 7
Sta, AMIfA|IZH)O| O|E &=AMOIZE t10|Mtn2 FolstH B2
L= CHE1F 20| EHEICt

o)

L= L,(fail at t,) L, (fail at t,) - L_(fail at t,))

n
=1_[L}- i=12,..n
i=1

n

- H(L (p.x {q});’i;ﬂh (B.% {tj}))

di

=1

j=1l2.. .0 2R (elEEAdE)

i=12,.. . NAY
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x(g): gA716 b ke AQSS 98
s(t):471 AA7AA Leh2e 159 FL.

d =148 234 d;=0+52D

3.3. Xtz

Jlgodel ZHgs ool At Lio|7t OjXje B2 =
M5t7| flof FEef AHAE AZost, Aol T LIOIE AL
Stlo, FYu BN, 75 A YEE AESIAL. F29)
HAE SAdsty| sl =SIiE 1~194 X(IEE 25 A8
out Fa el JHARMIE X0 ZAEX] HUT|
201, 19991 O|=0f A[ZpE LA2|ZH DALy ZACHe2
BHESATZAL 7[F0 HF0 B 15~54M Ofd2z FH
Ch =3t €15 AIZ|0f TF 0~12M] XtA7t oF Holats UAH
olds B=C= oLt MatM o2 Xty EXE sie,
oF Holgtz E[Z] ZFA] BF 0~12M] XHAZE AAE o Mo| M
CH&olLt.

TR B0 7|2SAH Y2 <Table 2>0 HAIRCL 240=

=

LIO|, mEA=, XHALIO|, HH LRf2|, 2% A LX2|0f
ot Bia=E AFEIUCE AHALIO| CiOj= 18M| O[5k XHAZE U
= 8% 02 g2 7HA[O, Bt OM~OM|Of s{iEot= AHAZE U
O™ 10| FC} WEtM FEA = 2 18M O[5t CHE ABCH

AE7E A B0 Hloh, EF (T 0~9M)Ql X7 AUS
0 MEAIZE Hatz siMpirt.

At = Cfol= 2 7H ofst A7t 28 O|&0|H 12
wUS 7HXIH, 198 Ofstel B2 09f giQl Cioj#is+2 S5t
Ch. DSt 2 6ME dotez 23S0z ZAntof et
2 glel, 2 gFoME =S5t YstAZ|7 ofiL(e] =&

[

ok

<Table 2> Descriptive statistics

20| FQ IS FChn PYers| W2 JFEAY
B 7M|2 SHBIICY,
SH Y3 olelol Hl22 ASO|Lt AHEE SHBHI S
JITEME ASHCE Tl FR, &2 HIES AR
HO= OME|S T2 HFY SE0| B0 YUct of
2hd ZRRRR CHA S 22 JIRfete JhER BaE A
SYCL TR E2O| 47%7F FFTLH7E 00120 SEHT, £
Hols FEREHAS MHFZ0)22 FHSH0 ALSHCE
SHo| URlE HEl Eeln 2e2 $ 2o, AT ¢
5

|. TdH= - o
(@ g2 20154 7|F MTZON, FY F2EAIUL
AlZH B2 =ERUL

4. Results

<Table 3> 2 dEAIZtE FHE g2 MFYAIHFH
CHA| BETHEES Zde WIHXel 227|122 golsto]
Mot ZoICt. 1,1757) E5X|(332%) T 1000 =7 =
Al FEHEES ot N2 o dof Ltof7t ¢
Sore M, BHTE HE2 oF 5% Aok J2iL St
g HEEE M= 25X 71 ZOSHM 0192| Loo
LSt FEA2| BEXF SOKMCE A CHED ORI =2,
ApAZE BF oMY Of FHEE &2 A7 T 10~18M/
ME=CH of 3.68) =Lt =4t = A7 SHBIEA oLl
=3E50 0iXls Fe2 FA ZA0HKT B 3MQE TA Al
710 fldElE0l AA S5t 852 BHAEM /7S
A EEE XHAZE T OMZE E|H, FFA2| F20F B
2 BEQAL M FHETE Q0| ROMECID ERYS|=
Ot

Jo nz 1 AHr

Variables Quitting a job Exit from the labor force
Mean |Standard Deviation|Minimum| Maximum | Mean |Standard Deviation|Minimum| Maximum

Age 34.70 5.50 21.00 55.00 39.55 6.27 23.00 58.00

Years of education 13.62 1.98 3.00 22.00 12.88 2.16 6.00 22.00

0-year-old child =1 0.15 0.36 0.00 1.00 0.03 0.16 0.00 1.00

1-year-old child =1 0.16 0.37 0.00 1.00 0.04 0.21 0.00 1.00

2-year-old child =1 0.15 0.36 0.00 1.00 0.07 0.25 0.00 1.00

3-year-old child =1 0.14 0.35 0.00 1.00 0.08 0.26 0.00 1.00

4-year-old child =1 0.13 0.34 0.00 1.00 0.08 0.27 0.00 1.00

5-year-old child =1 0.12 0.32 0.00 1.00 0.08 0.28 0.00 1.00

6-year-old child =1 0.10 0.31 0.00 1.00 0.09 0.29 0.00 1.00

7-year-old child =1 0.11 0.31 0.00 1.00 0.10 0.30 0.00 1.00

8-year-old child =1 0.10 0.30 0.00 1.00 0.10 0.30 0.00 1.00

9-year-old child =1 0.09 0.29 0.00 1.00 0.10 0.30 0.00 1.00

The number of children 0.30 0.46 0.00 1.00 0.14 0.35 0.00 1.00

under age 7=1

Household debt 1.32 1.16 0.00 3.17 1.39 1.14 0.00 3.39
Husband’s hourly

wage (# \10,000) 1.84 1.37 0.00 22.67 1.67 1.16 0.00 14.13

Husband's weekly 1178 485 000 | 6580 | 1166 478 000 | 6580

working hours (5hours)
Observations
(the number of women in parenthesis) 2,588 (670) 1,802 (389)

Note: a) A function ¥ = x1/10

results when the original value of household debt is used.

is used instead of log function because 47% of households have no debt. There is almost no difference in

b) Husband’'s hourly wage and weekly working hours include main and side jobs. The year 2015 is the base year of husband’s

hourly wage.
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<Table 4>= ZXES =7 AIHEH HZHES AT=
Hehx| 4E7[7H2 248 200tk FHHeR AmEE,
THEESE SISt F Y| Hofeh ARl WEI|ZH2 7
MEAEEEH 75 S2MKC] & FA7|Ztoltt. FEof 8&
SHAX|T, Ol ZHEHEER E[XS 0]9o| dE7|2t2 FEA|
I AE =2 FYAMFEGHAIE AEO st 827} gls 3
R)RH EF AZIIRIS] Z27|ZH0IC) FH| 2SR 1,4127)
(3623) & 103Y0| E[F =2 74 HHEe= HZMzSAT
2 Moslgol, 2MZ40t= <Table 3>2F [ ASICE

ol'gel Lto7t of & Iore W HFMEsolTE Hed
SES 5% Y= HOMEICL A7 T OMY M, ZRZSAM
Ol &2 =S5t 1std 0|y A|7|0f HIsH 3b{ Of&f
=0t &M 2HE A0t 20| X Lo|7F S7I5tEA, oL
o ZHESO| DiXl= g2 HASHATE T 3MeE 7TM A7
of gAHez 37 S7tetct.

|

<Table 3> Survival analysis result: Quitting a job

. All Subgroup

e Model 1 Model 2 M:gel 3
Age -0.051* -0.054 * -0.018
(0.027) (0.029) (0.030)
Years of education -0.073 -0.070 -0.082
(0.056) (0.057) (0.062)

0-year-old child 1.425 *** 1.274 *** 1.263 ***
(0.395) (0.409) (0.426)
1-year-old child 0.992 * 0.896 * 0.744
(0.511) (0.496) (0.513)
2-year-old child 0.773* 0.853* 0.737
(0.452) (0.457) (0.466)

3-year-old child 0.970 *** 1.071 *** 0.945**
(0.364) (0.379) (0.372)
4-year-old child 0.672 0.746* 0.590
(0.430) (0.449) (0.463)

5-year-old child 0.964 *** 0.890 ** 0.725*
(0.360) (0.363) (0.375)
6-year-old child 0.662 * 0.569 0.285
(0.384) (0.387) (0.406)

7-year-old child 1.045 *** 1.030 *** 0.831*
(0.310) (0.318) (0.342)
8-year-old child 0.406 0.400 0.337
(0.293) (0.297) (0.296)
9-year-old child -0.199 -0.211 -0.407
(0.374) (0.380) (0.390)
The number of -0.614 -0.661 -0.490
children under age 7| (0.423) (0.417) (0.418)
Household debt 0.154 0.170* 0.120
(0.094) (0.094) (0.101)
Husband’s hourly 0.023 0.018 -0.031
wage (0.093) (0.090) (0.095)
Husband’s weekly -0.018 -0.019 -0.013
working hours (0.026) (0.026) (0.027)
Observations 1,175 1,175 820

Note: a) Models include constants. Robust standard errors in

parenthesis.
*** p<0.01 ** p<0.05, * p<0.10
b) Year dummies are included in Model 2 and Model 3.
c) The subgroup is a group of women from the sample
who have given a birth to a child during survey years
(1998-2016).

<Table 4> Survival analysis result: Exit from the labor force

. All Subgroup

P Model 1 Model 2 Mcl:gel 3
Age -0.043* -0.050 * -0.018
(0.025) (0.028) (0.030)
Years of education -0.068 -0.057 -0.065
(0.053) (0.054) (0.062)

0-year-old child 1.356 *** 1.166 *** 1.185**
(0.408) (0.433) (0.460)
1-year-old child 0.722 0.612 0.538
(0.545) (0.532) (0.555)
2-year-old child 0.739* 0.797* 0.705
(0.449) (0.445) (0.460)

3-year-old child 1.024 ** 1.079 *** 0.964 ***
(0.356) (0.362) (0.369)
4-year-old child 0.627 0.599 0.493
(0.421) (0.428) (0.449)

5-year-old child 1.030 *** 0.939 *** 0.829 **
(0.355) (0.361) (0.381)
6-year-old child 0.625 0.524 0.330
(0.387) (0.395) (0.412)

7-year-old child 0.991 *** 0.947 *** 0.803 **
(0.304) (0.309) (0.337)
8-year-old child 0.571* 0.525* 0.390
(0.277) (0.283) (0.292)
9-year-old child -0.238 -0.287 -0.409
(0.374) (0.375) (0.391)
The number of -0.501 -0.526 -0.451
children under age 7 (0.427) (0.426) (0.434)
Household debt 0.115 0.142 0.123
(0.090) (0.089) (0.097)
Husband’s hourly 0.015 0.012 -0.034
wage (0.097) (0.094) (0.102)
Husband’s weekly -0.016 -0.018 -0.013
working hours (0.023) (0.025) (0.026)
Observations 1,412 1,412 960

Note: a) Models include constants. Robust standard errors in

parenthesis.
*** p<0.01 ** p<0.05, * p<0.10

b) Year dummies are included in Model 2 and Model 3.

c) The subgroup is a group of women from the sample
who have given a birth to a child during survey years
(1998-2016).

5. Discussion
51. AtZar Sl AIAE

2 =22 XHQ| Lio[7t 7|20l A3 MHE| O|X|=
e WERAMDYOR MIEYCE HES EF Al B
12N ofst A7t s BRE HFst, T 0~9M XA
HOE Fa 22 ALSUCE ooz Tt 7M O3t At
H == 4ol od 2219 Lio|, AY ARt HA| &Y, HHO
LSTEL 22AIZL 7t 2XE BP0l ZEJUCE 2AZE
o 2E ZHOIM T OM X2 Y7ol ZhE A1 RSt
LIEFRICE ool drgs #EOoloM MEXHoR odgkle '
Ho| AF2 R2ISHA| A/UCL

BAHESQTE FYU= =
g0z Mskil=h, &

30% MEZO| o{A0| CHA| H|ZX|
HR ZEHEEHOAM B SRt
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a3 el =355 230 st A OlFeh At
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5.2. oHAIE 4
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= g7of o= AtH ZukE HE HOjfez EAMdi=
JXMeE Foloh XA Lio| EHOjl= olupatAz olgh Ly
49 ENlE T 5+ AoLh, FEEs Ho| EXMOM AF2
= 7 QlOh M8 Bao| CIYYE fFILE LEIiE0s 2
SHIE0 CHSt &50] EXSHX|2 Afa=Oitt Z=Are=0[ Lzt
SR @3, 2R XA CHEHMTE =ASEY| 0] 240
A YSHE HiE ZEOHA| RUACE £ ESHIEL B
Hgs "o Atojof Ljdgol Exe & ALk O S0, E
= AlZtol &7 23 Ot0|SE St ELiALY, Sh & 5t
u =201 183ts B ESUSHXEN ZNEs HO
2ol S RlupEbA 7 RSt

Yo =& AFMME B HO ENE =5
ATYYES MY Tt ULk 2R SHHESE T
o M0 F7tol=s YEe HYECL ESHE

o ALO|9] LMY EHlE =7 2M0Lt EdEy Y
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ORgtez, & A7= 228 2| AN ZEAH =9
7t O|ROIX| 2 U= L(work)dt &f(life)2] wof T HEHH
oz gt UX| @k ZHS M AFESat OREIRR| 2
2H STE Qe W22 =3S53 OEre| &, 5 0f7F Ato]
o #do] et 2¥2 M=HA<S| S0 e} O|FofTIct
7Pgstn o|2 ¥t Ol dF 2ME THSIAXIZ, 2t

Mo 03 OF rot

2H| AOle] CHMEFH GO Y2 ZX4E &
UCE HE MzE=tE 0|2 2ys 7[Htez 2up 28] Ao
CHMEIE S 85ta, O|F 0183t ogel B3 RTHEf
il 2AMsi2= HIUAE 5 AF0AM 23] & 2SIt
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References

Angrist, J. D., & Evans, W. N. (1998). Children and their
parents’ labor supply: Evidence from exogenous
variation in family size. American Economic
Review, 88(3), 450-477.

Bailey, M. J. (2006). More power to the pill: The impact
of contraceptive freedom on women's life cycle
labor supply. Quarterly Journal of Economics,
721(1), 289-320.

Baker, M., Gruber, J., & Milligan, K. (2008). Universal
child care, maternal labor supply, and family
well-being. Journal of Political Economy, 1164),
709-745.

Becker, G. S. (1985). Human capital, effort, and the
sexual division of labor. Journal of Labor
Economics, 31, Part 2), S33-S58.

Cleves, M. (2008). An Introduction fo Survival Analysis
Using Stata. College Station, TX: Stata Press.

Gelbach, J. B. (2002). Public schooling for young children
and maternal labor supply. American Economic
Review, 921), 307-322.

Go, S., & Kim, J. (2017). Impact of railroads on local
economies: Evidence from U.S. History. Journal of
Distribution Science, 154), 25-32.

Goldin, C. (1992). Understanding the Gender Gap: An
Economic History of American Women. New York,
NY: Oxford University Press.

Goldin, C., & Katz, L. F. (2002). The power of the npill:
Oral contraceptives and women’s career and
marriage decisions. Journal of Political Economy,
710(4), 730-770.

Goldin, C., & Mitchell, J. (2017). The new life cycle of
women's  employment: Disappearing humps,
sagging middles, expanding tops. Journal of
Economic Perspectives, 31(1), 161-82.

Gwon, J. (2015). A strategic effect of bundling on product
distribution. Journal of Distribution Science, 1310),
15-21.

Haeck, C., Lefebvre, P., & Merrigan, P. (2015). Canadian
evidence on ten years of universal preschool
policies: The good and the bad. Labour
Economics, 36, 137-157.

Havnes, T., & Mogstad, M. (2011). Money for nothing?
Universal child care and maternal employment.



52 Seeun Park, Sun Go / International Journal of Industrial Distribution & Business 9-7 (2018) 43-52

Journal of Public Economics, 9511-12), 1455-
1465.

Heckman, J. J. (1974). Effects of child-care programs on
women's work effort. Journal of Political Economy,
822, Part 2), S136-S163.

Jeon, S. H. (2008). The impact of lifecycle events on
women's labour force transitions: A panel analysis.
Economic Record, 84(Special Issue), 83-98.

Kiefer, N. M. (1988). Economic duration data and hazard
functions. Journal of Economic Literature, 262),
646-679.

Klerman, J. A., & Leibowitz, A. (1990). Child care and
women's return to work after childbirth. American
Economic Review, 80(2), 284-288.

Lundborg, P., Plug, E., & Rasmussen, A. W. (2017). Can
women have children and a career? IV evidence
from IVF treatments. American Economic Review,
1076), 1611-1637.

Lundin, D., Mérk, E., & Ockert, B. (2008). How far can
reduced childcare prices push female labour
supply?. Labour Economics, 154), 647-659.

Mincer, J. (1962). Labor Force Participation of Married
Women.: A Study of Labor Supply. in H. Gregg

Lewis (ed.), Aspects of Labor Economics.
Universities-National Bureau Committee for
Economic Research. Princeton, NJ: Princeton

University Press.

Paull, G. (2008). Children and women's hours of work.
Economic Journal, 118526), F8-F27.

Statistics Korea (2017a). Economically Active Population
Survey. Retrieved May 1, 2018 from http://kosis.kr/
eng/statisticsList/statisticsList_01List.jsp?vwcd=MT_E
TITLE& parmTabld=M_01_01

Statistics Korea (2017b). Local Area Labor Force Survey.
Retrieved May 1, 2018 from http:/kosis.kr/
statisticsList/statisticsListindex.do?menuld=M_01_01
&vwcd=MT_ZTITLE&parmTabld=M_01_01#SelectSta
tsBoxDiv

Yao, X., & Kwak, J. (2017). Study on mobile terminal
distribution act: Effects of subsidy regulations.
Journal of Distribution Science, 1512), 53-60.



