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Outline

We study regional distribution of female work hours in Japan.

Women, especially married, work longer in prefectures where higher
fractions of them live with 65+.

We develop a quantitative general equilibrium model which features
female work hours across prefectures.

In the model, married women living with 654 supply more labor than
those who do not.
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Aging and Female Work Hours
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Aging and Female Work Hours
2017
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Aging and Female Work Hours

® Women's work hours are positively correlated with the shares of 65+
in population across prefectures.

® This is driven by married women, not single women.
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Breakdown

higher shares of higher fractions of married women
65+ live with 65+

married women supply more labor
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Aging and Married Women Living with 65+

Share of 15-64 married women living with 65+

0 A 2 .3 4
Share of 65+

o 1979 o 2017

Bubbles represent prefectures. Bubble size is proportional to population.
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Living with Elderly and Work Hours

Married Women
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Living with Elderly and Work Hours

Single Women
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Aging, Living with 654, and Married Women'’s Labor

® Higher fractions of married women live with 65+ in aged prefectures.

® Married women work longer in prefectures where higher fractions of
them live with 65+4-.

® This does not apply for single women.
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Presence of Seniors or Husbands’ Income?

a region is relatively
poor and rural

a large fraction of
married women

married men's
wages are low

live with 65+
grandparen':cs married women
keep house work longer
Suzuki & Takahashi Female Labor Supply
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Work Hours and Annual Wages
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Presence of Seniors or Husbands’ Income?

e Consider

married women's work hour;

=a + Bmarried men’s annual wage; + u;.

® Get residuals ;.

® Compare ; and the shares of married women living with 65+.
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Residualized Work Hours and Annual Wages
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Residualized Work Hours and Annual Wages
1979
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Residualized Work Hours and Annual Wages
1987
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Residualized Work Hours and Annual Wages
2017
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Residualized Work Hours and Living with 65+

® Residualized married women's work hours are higher in prefectures
where higher fractions of them live with 65+.
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A Possible Story

® |f a married woman lives with a senior, the senior can do
house-keeping tasks, so the married woman can work.
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Literature

@ Substitution of housework with electronic goods or maids.

® electronics: Greenwood, Seshadri, and Yorukoglu (2005).
® maids: Cortes and Pan (2013).

® Service shares and female work hours.
® Ngai and Petrongolo (2017).
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Literature

@ Substitution of housework with electronic goods or maids.

® electronics: Greenwood, Seshadri, and Yorukoglu (2005).
® maids: Cortes and Pan (2013).

® \We propose association between female work hours and living with 654-.

® Service shares and female work hours.
® Ngai and Petrongolo (2017).

® \We extend their model to a many-region setting, and distinguish
households who live with 65+ with those who do not.
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The Purpose of Our Model Quantification

® \We decompose variation in female work hours across prefectures into

@ productivity of sectors,
® productivity of each type of workers,
© labor supply elasticity of each type of workers.
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Model

There are N locations, indexed by n.

Two sectors: k =g, s,
® goods or services.

Household types: h=s, m,
® single or married.

Individual types: i = sm, sw, mm, mw,

® single men, single women, married men, married women.

Living with 65+ or not: e =0,1
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Single Households (1)

® h=5=i=sm,sw.
® There are L; . , of the identical singles of (i, e, n).

® The utility maximization is

1+Vl e,n
max Uj e, = he,n 2
ie,n / e,n Cl,e,n 1+, on ( )
Z pn le n = Wi,nHi:e»” (3)
k=g,s
_o_
o—1
l o—1

where Ci,e,n = Z ( l,e,n 7 /e n) 7 : (4)

k=g,s
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Single Households (2)

® By the CES algebra,

where

® Then the labor supply problem is

e The FOC is

Suzuki & Takahashi

C: N Wi,eHi,e,n
i,e,n = )
Pi,e,n
1
1—0o
. _ § : k kyl—c
Pl,em — ai,e,n(pn)
k=g,s
1+vien
Wi.n ie,n
max p Cl,e,n 1
i,e,n ie,n + Vien
_ Vi e,n
. - C’yevnHi,e,n '
ie,n
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Married Households (1)

®* h=m=i=mm, mw.
® There are Ly e n of the identical married couples of (m, e, n).

® The utility maximization is

1 1

_ Honmam " Humw- 625"

max Um,e,n — “m,e,n — Cmm,e,ni - me,e,ni

1+ Ymm,e,n 1+ Vmw,e,n
(9)
KCk ., < H H 10
s.t. Pntmen = Wmm,nMmm,e,n + Wmw,nFmw,e,n ( )

k=g,s
g
o—1
k 1 k o—1

where Cmve:" = E (am,e,n)g(Cm,e,n) 7 : (11)

k=g,s
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Married Households (2)

e By the CES algebra,

Wmm,n Hmm,e,n + Wmw,n Hmw,e,n

Cmen = 2 (12)
m,e,n
® The labor supplies of a representative married man and woman of
(e, n) are
Wmm,n Vmm,e,
P = Cmm,e,nHmmg,Z (13)
m,e,n

Wmw,n 1%
a = me,e,nHm’w:ee,Z- (14)

Pm,e,n
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Demands for Goods and Services

® Single households’ demands for goods and services are

Cilfe,n = all'(,em(pl/:)_U(Pi,e,”)U_l ’ Wi,nHi,e,n (15)
for k=g,s
® Married households’ demands for goods and services are
C[I‘;’ en — m7e,n(Pn) ( m e,n)ail : (Wmm,nHmm,e,n + WmW,nHmW,e,n)~
(16)
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Production

® The production function of firms of sector k in n is

Yk = Akek (17)

Kk _ K\ ok Y5 v
where £ = Z(/‘i,,n)’ﬂ(&,n) n ; (18)

i

and index / runs across sm, sw, mm, mw.
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Conditional Labor Demands

Goods and services markets are perfectly competitive.
Firms as a price taker minimize costs
min E w;, ,,Ek s.t. Akgk > yk
()i
The FOCs are
K pk( pkNF (o k Nk ( ok \~ ok
k k k __
pnA (gn)77 ("{’i,n)77 (Ei,n) = Win
The unit cost is
1
l—nk
k 1—nk
E Ki,n(WfJ’) K
i
The conditional labor demand is
k
kv k ’.< 1-n
Ek _ Pn Yn R W/ n
in — nk*
Wi >N Z o KJ il W,
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Assumptions on Tradability

® Goods are freely tradable across locations.
® The price of goods is the numeraire: p8 =1 for any n.

® Services are not tradable across locations.
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Goods and Services Market Clearing

® Goods market clears nationally

ZZ Chent D, Chn] =2 Y&

i= sm,sw n

® Services market clears locally

§ : 2 : s
men I,G,I‘l _Yn'

e i=sm,sw
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Labor Market Clearing

® For i = sm, sw,

> LienHien =15, 46, (25)

e

® For i = mm, mw,

Z Lmve7nHi7e7n - Elg;l‘l + E?,n' (26)
e

® Fach type of workers are perfectly mobile across sectors.

® So the labor marker clears for each type of workers, not sectors.
® Hourly wages in data:
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Equilibrium

® An equilibrium is (w; 5, p;) such that
® households choose optimal hours worked and consumption,
® firms choose optimal labor demands for different types of people,
® goods and services markets clear,

® |abor markets clear.
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Data

e MIC employment status survey
® Wages and work hours of members in a sample of households.

e MIC family income and expenditure survey (household survey)

® Income and expenditure on various goods/services of singles and
couples.
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Conclusion

We propose association between work hours of married women and
their living with a senior.

We develop a quantitative general equilibrium model which features
female work hours in a many-region setting.

Our remaining task is to quantify a model.

We plan to use a model to decompose spatial variation in female work
hours into productivity and labor supply parameters.
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Service, Aging, and Work Hours in Japan
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Aging and Female Work Hours
1979
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Aging and Female Work Hours
1979
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Aging and Female Work Hours
1982
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Aging and Female Work Hours
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Aging and Female Work Hours
1987
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Aging and Female Work Hours
1987
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Aging and Female Work Hours
1992
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Aging and Female Work Hours
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Aging and Female Work Hours
1997
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Aging and Female Work Hours
1997
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Aging and Female Work Hours
2002
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Aging and Female Work Hours
2002
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Aging and Female Work Hours
2007
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Aging and Female Work Hours
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Aging and Female Work Hours
2012
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Aging and Female Work Hours
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Employment by Sector
Male, Japan
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Employment by Sector

Female, Japan
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Employment by Occupation

Male, Japan
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Employment by Occupation
Female, Japan
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Aging Rate and Female Emp Rate
Married, 2017
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Aging Rate and Female Emp Rate
2017
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Aging Rate and Female Emp Rate
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Aging Rate and Fraction 15-64 Pop
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Female Employment Rate
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Service Employment Rate and Female Employment Rate
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Service Employment Share and Male Employment Rate
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Aging Rate and Female Employment Rate
2017
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Annual Wage by Sector

Male, Japan
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Annual Wage by Sector

Female, Japan
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Aging Rate and Service Employment Share
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Service Employment and Female Work Hours
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Aging and Living with Elderly
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Hourly Wage by Sector
Male
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Hourly Wage by Sector
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Hourly Wage by Sector
Single
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Hourly Wage by Sector

Married
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