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ABSTRACT

Using a multinomial logistic approach, we analyze the inter-
dependencies among the labor force participation deciaisions of
married women in Japan. These decisions are working part-time,
working full-taime, being unemployed (in the labor market but
unable to find work), and not bpartiacapataing. Our focus as on the
interdependency between the decision to work rart-time and the
decision to work full-time. Our results aindicate that marraed
women working full-time view part-time work as a good substatute,
but the reverse 1s not observed. We also obtain estaimates of the
own-wage elasticity for both forms of particapation and faind that
part-time labor force particicipation of Japanese married women
is substantially more elastic than that of their full-time coun-
terparts. These findings reinforce the view that married women in
Japan with loose ties to the labor market are gquite responsive to

changes in the returns to work.
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1. Introducraon

Recent contrabutions rrom Hill (1983, 1984) and Shamada and
Higucha (1985) have made sagnafacant changes ain the analysas of
female labor force behavior ain Japan. These studaes specaftically
focus on female‘employees in cthe labor market by isolataing self-
employed and family workers an the anformal sector. These recent
recsulctsz showed a positive effect of wage:s on labor force par-
ricapation decaisaions of marraed women.1 What 1s massang from
their analyses 15 a systematic examination of the behavior of
married women who choose te work only part-tame, accounting for
approximately half of the married women in urban Japan accordang
to the 198@ Fopulataion Census of Japan. As studies using Unated
States and Canadian data have shown, the response of rartc-taime
working married women to changes 1n the returns to work as guate
different from that of thear full-tame counterparts (for example,

.
"lorgenstern and Hamovitch 1976:; Long and Jones 198Q; Nakamura and

NMakamura 1983). The increas=ing amportance of partc-time workang

i

"We are indebted to Machael Grossman, Bernrnard uvkun, and Roban
Carey for their helpful comments on the farst draft of this
vaper. The opinions expres.ed in thiw paper, as well as any
rrors are, of course, ours.

Farly studies of the labor force behavior of Japanese women can
ve round an Hamalton (19/v9), Furugora (19#0), Nagano (1938), and
shamada, et al. (1981). They had a major drawback an that they
lumped together employees, cself-employed andavaduals, and tamaly
wirkers, resulting in theair observed negataive affect of women's
wages on labor force partacapataon, uggesting a backward bendang
or supply curve.
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marraed women in Japan can no longer be agnored.

In thas paper, we ainvestiaigate the interdependency of four
alternataive labor force particapation statuses using a multa-
nomial logistaic approach. The four mutually exclusive and exhaus-
tave labor force particapataon decisions are working full-tame,
working part-tame, unemplcyment, and not participating. by das-
tinguishing among the partiaicapation deciaisions we can obtain
separate estimates of the own-wage elasticaity of married womeh
working part-taime and full-tame, and also identafy inter-
depedencies through thear cross-wage elastacaties.

The organazation of the subsegquent sections is as follows:
Section II outlaines the model and our a-priorai expectations of
the effects of the variables in the model on labor force par-
ticapation behavior, Sectaon 1I1 reports the empairacal results,

and, fainally, Sectaion IV gaves our conclusions.



II. Methad of Analysais

The variables i1n our model are cross-sectional market
averages primarily drawn from the 1980 Population Census of
Japan. The units of observation are the urban areas of the 47
prefectures of Japan. The advantages of using cross-sectional
market averages, as discussed by Cain and Dooley (1976) and Lank
and Settle (1981), are that variations 1n tastes and transitory
wages within a given geographical area can be averaged out. By
differentiating married women whose spouses are present from
other women, distinguilshing urban Japan from rural Japan, and
separating full-time and part-time work decisions, our sample
represents a relatively-homogeneous group of married women,
resulting in consistent estimates of the structural parameters.2

Our multinomial logistic approach assumes that a marraed
woman faces four mutually exclusive altermnataives wath the cor-
responding probabilities P, p2, Py and pq, which represent the
probabilaty that the woman chooses full-tame work, part-taime
work, unemployment, oOr non-participation, respectively. By
definition, the sum of the probabilities is equal to one. The

)
logistic probability function is:
1> p.=lexpa_+3 (3. X > / (1+X_ expla_ +2 (3. _X I»)1},
i i Ty "1y i 3 1) 3

J

1
1=1,2,3

z = 3 X +3 ,
(2> P, [1/ (1+L1 e\p(u1 J(GJJXJ)))]

zFurcher insight into the part-ctaime labor supply decisions of
Japanese married women awaits the availakility of andividual and
longatudainal data. See Dooley (1%82) for arguments in favor of
using micro data in place of aggregate cross-sectional data.



where the XJ,J=1,...,m, are the independent varaiables.

By solvang for the log-odds ratio of the JCh type of par-
Cicapation decision (p1 relative to p4), the logastac equation
can be expressed in the linear form:

(3 ln(pl/p4)=al+ZJ(61JXJ), 1=1,2,3.

The marginal effect of XJ on p, 1= obtained from:

(4) (api/aXJ)=61Jp1—p121(ﬂljpl), 1=1,2,3.
and:

5 (ap4/ax3>=-zlcapl/axj).

In our model, the p, are unobserved and constrained to the
interval from zero to one. For the estimation of equation (3), we
substaitute P (the proportion of married women, spouse present,
ages 15 and older who afe full-time particapants in the labor
market) for pl: pp (the proportion of those women who are part-
time participants) for p2; pu (the proportion of unemployed
married women) for p3; and P, (the proportion of those women who
are non-participants) for P,-

Our theoretical framework suggests that the following vari-
ables are important in analyzing the interdependency among Per

pp, P’ and pn: full-taime women's wages, part-time women's wages,
A
men’'s wages, the unemployment rate, women’s education, the en-

rollment of pre-school chaldren in either nurseries or day-care
ceénters, and the proportion of employment an manufacturing and
wholecsale and retail trade.

Bazszed on economic theory and on the empirical research of
othzrs on the labor force behavior of married women, we have the

——— e ——e

"The complece definitions of the variables, their sources, and
statstilcs are available on request.



followang expectationsz about the effects of the independent
variables.

1.7 Full-taime women’s wages have a positive effect on full-
time participation and a negative effect on part-time participa-
tion because married women may substaitute full-time work for
part-taime work as the relative wage for full-taime work rises.

2.) Part-taime women’s wages have a negative effect on full-
time participation and a positive effect on part-taime participa-
tion for reasons similar to those stated in 1.

3.) Men’'s wages have a negatave efrect on both full-time and
part-time participation because of the income effect (Kal-
laingsworth 1983).

4.) The unemployment rate can have either positive or nega-
tive effects on any measure of particapation depending on whether
the added worker or discouraged worker effect dominates (Furugori
198@; Shamada and Higuchi 1985).

5.2 Women’s education can also have eather positive or
negatiaive effects. If, as they acguire more education, women'’s
reservation wages increase, the effect will be negatave (Long and
Jones 198@). On the other hand, hiaigher levels of education may

L4
reflect a taste for work and/or access to jobs with nonpecuniary
benefits, resultaing ain a positive efiect (Cain and Dooley 1976).

6.) The proportion of pre-schoel chiaildren in nurseries and
day-care centers has a positive effect on all participation
decisions since married women with pre-school children can sub-
statute the use of nurseries and day-care centers for theair own
time 1inputs in child-rearing (Schultz 1978),

7.) The proportion of employment 1in manufacturang and



wholesale and retail trade has a posataive effect on any par-
ticapataion measure, reflectaing andutries whach heavily employ

women (Japan 1982, 1984).
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I1ll. Empirical Results

Using a multinomial logistic approach, we estimate a model
of the labor force participation decisions of Japanese marraied
women, using data from the 1980 Population Census for the urban
areas of the 47 prefectures of Japan. The parameter estimates are
given in Table 1, and the marginal effects of the independent
variables and their estimated elasticities calculated at the
sample means are reported in Table 2.

Full-time women’s wages have a statistically sagnificant
coefficient in the full-time egquation (ln(pf/pn) dependent) and
in the unemployment egquation (ln(pu/pn) dependent), but are not
significant in the part;time equation (ln(pp/pn) dependent).4 The
sign of the marginal effect i1s not directly obtained from the
sign of the estimated logit coefficient, but from the application
of equations (4) and (5) of Section Il1. The signs of the marganal
effects of full-time wages, positive for full-time particapation
and negative for part time participation, are as expected. The
positive marginal effect on unemployed partiaicipants and the
negative effect on non-participants shows movement into the labor
force 6} women attracted by a relatively higher wage but who were
unable to find work.

Our estimated own-wage elasticity for full-time particaipa-
tion 1s ©.15. Hill (1984), using 1970 Japanese Population Census

data, found this elasticity to be 0.44 for all women, large

anch equation in this study 1s estimated usaing the generalaized
least squares method so as to correct for hetox;:cedai;icty The
weaghts used are: Weight ={(Total Married Womend)p P, , 1=f,p,u
(Theal 1571, p. 635)



relative to our estimate as a result of the lumping together of
full-time and part-tame, single and married women. Shimada and
Higucha (1985), using cross-sectional micro data for 1977, es-
timated own-wage elasticities in the range 8.04 to 8.22 for
married women ages 35 and older, results which are comparable to
ours. Lookaing at U.S. and Canadian studies, we find that our
estimate 1s similar to the B.27 estimate for full-taime U.S.
married women (those whose average weekly hours exceed 32) of
Morgenstern and Hamovitch (1976), but 1is significantly different
from that of Nakamura and Nakamura (1983) whose estimates for
U.Ss. and Canadian full taime working married women (those whose
annual hours of work are greater than or egual to 1,408) range
frem -0.03 to -0.095.

The coefficient of part-time women's wages 1s statistically
sagnificant in both the full-tame and the part-time equations,
but 15 not in the unemployment equation. The marginal effect of
part-time wages on the probability of part-time participation is
positive as hypothesized. The strong negative marginal effect of
the part-time wage on the full-time particapation probability is
incicative of movement from full-time work to part-time work as

.
the relative part-time wage rises.

There are no related studies of Japanese women’s part-time

la¥or particaipation for us to compare our results to, however

there have been some done using U.S. data. Our estimated own-wage

il
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elzsticaty for part-tame married women's labor participation in
Juyzn 2s @.79, as compared with estaimates of 8.25 and 8.55
rarorted by Long and Jones (1988) and Morgenstern and Hamovitch

(1v762, respectavely. Their lower estaimates may be the result of



the omissaion of a full-taime women’s wage varaiable from thear
part-tame labor supply regressions producaing estimates which are
biased downwards.S Also, Japanese married women are more loosely
attached to the labor market, puttaing household work ahead of
parct-taime work.

Men’'s wages have a statastically sagnaficant coefficient in
all three equations, and the marginal effect i1s negatave in all
three, as anticipated. Our men’s wage elasticities are -@.62 and
-0.51 for full-taime and part-time married women'’s participation
decisions, respegtively. These are simialar to the estamates found
by Haill (1984) of -0.52, Nagano (1980) in the range -0.38 to
-@.72, Shimada et al. (1981) in the range -0.02 to -0.31, and
Shamada and Higucha (1985) an the range -0.02 to -0.40 leading to
the conclusion that women’s labor force participation is inelas-
tic wath respect to men’s wages.

The two most consistently signaficant varaables ain the three
equations are the unemployment rate and the proportion of
children in nurseries and day-care centers. The negative marginal
effect of the unemployment rate on the prokabilaties of full-time
and part-tame participation reflects the dominance of the dis-
courageh worker effect over the added worker effect, supporting
the earlier faindings of Furugori (1980) and Shamada and Haguchi
(1983). The strong positave effect of the nursery/day-care vari-
able on any participation decision indacates that greater

availabailacy of these facailities enables married women to sub-

DThe omission of a full-tame women’s waqge varaable would cause
the estaimated coarficient on the part-time women’s wage variable
to be bkiased downwards. Thais happens at a rise an the relatave
full-taime wage results in the substitatution of full-taime work
for part-tame work, 1f the two wages are positively correlated.



stitute for their own time in child-care making it easier for
them to partiaicipate in the labor markect.

The results obtained for the women’s education and andustry
mix variables are 1n general diasappointing. We reestimated the
three equations leavang out the educatiaion variable, but there
were almost mo gqualtitative or guantitatave differences from the
results reported here. The marginal effect of the variable for
the proportion of employment 1in manufacturihng and wholesale and
retail trade 1s negative 1in the full-tame equation and positive
in the part-time equation. These industries are particularly
vulnerable to seasonal and cyclical varaations. Employers find it
advantageous to hare part-time working married women with lower

wages and guasi-fiaixed costs than their full-time counterparts.



IV. Conclusions

Our major interest in this study was the interdependency
among the labor force participation decisions of Japanese married
women, particularly between the decisions to work part-time and
full-time. Based on our multinomial logistic ;pproach, we can
conclude that full-time working married women view working part-
time as a good substitute, but the reverse i1s not witnessed. A
possible reason for this is that full-time work regquires a much
stronger commitment to the labor market that married part-time
participants are unwilling to make even at higher wages.

We also find a major difference between the own-wage elas-
ticities of part-time aﬂd full-time working married women. The
estimate for the former is substantially hagher than that for the
latter, while both estimates are positive. These findings reain-
force the view that Japanese married women with loose attachments
to the labor market are guite responsive to changes ain the

returns to work.
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TABLE 1
Emparacal Results

Dependent Variable

Independent In(p _/p ) In(p /pn) In(p /p >
Varaable full=-ctame parc¥cime unemployed
Intercept -2.591 -1.423 -6.302
(-2.87) (-3.04) (-11.49)
Full-time b @.207 @.014 ©.130
Women'’'s Wage (2.60) (0.37) (2.51)
Part-time b -1.125 @.658 -0.369
Women'’'s Wage (-1.73) (1.98) (-0.92)
Men's Wage ~1.134 -1.023 -0.717
(-1.78) (-3.11) (-1.7@)
Unemployment -8.889 -7.091 8.128
(-2.13) (-3.28) (3.41)
Women’'s Education -0.761 -0.645 -0.129
(-1.12) (-1.81) (-0.30)
Nursery/Day-Care 1.408 1.358 1.044
(3.02) (5.70) (3.53)
Industry Mix 2.278 1.544 2.138
(0.35) . (3.86) (0.28)
F-Statistic 31.40 39.96 21.99
R-Squared 2.85 .88 .80

3 . .
Asymptotic t-ratioc in parentheses.
The nmatural logarithm of the variable.

TABLE 2

Margainal Effects and Elasticities®

Independent P P P

Varaable full-ctime partEtime unemgloyed
Full-time ©.01E-1 -0.03E-2 0.01E-3
Women 's Wage (0.15) (-0.04) (0.08)
Part-time -0.51 @.37 -0.02E-1
Women's Wage (-1.00) (0.79) (-0.29)
Men’'s Wages -0.14 -0.11 -0.08E-2

(-0.62) (-0.51) (-0.20)
Unemployment -1.29 -0.77 .05
(-0.14) (-0.09) (.32
Women’'s Education -0.10 -0.07 -0.08E-2
(-0.21) (-0.16) (-0.10)
Nursery/Day-~Care @.19 @.16 ©.01E-1
(0.50) (3.46) (0.25)
Industry Mix -0.04 ®.25 -0.01E-1
(-0.07) (@.53) (-0.13)

a T

These wvalues are calculated based on the coefficients reported
in Table 1. Estaimated elasticaties calculated at the sample means
are in parentheses.
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