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Intra-metropolitan spatial patterns of female labor
force participation and commute times in Tokyo
https://doi.org/10.1016/j.regsciurbeco.2017.11.003

Nov. 16, 2018
e TR 2T A

it B (R HEK) » AR (LX)

THERLE D i =

SeATIHEE © 5 Bt D22 BLA —EEERAY R Z

o HRENFE (Abe, 2011, 2013)

o county(#f) (Fogli and Veldkamp, 2011, Econometrica )
o #BHik (Black et al., 2014, JUE)

PSR OGS L BENRFTE] ¢ FEREFFEA IR
o Black et al (2014) : ADBIE-H#R i FEBALO 53 bT
o ARTHIEIN O PSR DR K U@ ENRFTH & DB 2




Research Questions

1. Are there specific infra-metropolitan spatial patterns
of female labor force participatione

2. Are the spatial patterns of female participation
related to commute times (CT) ¢

3. Do the spaftial patterns of female participation and
their associations w/ CT differ by marital status and the
presence of childrene

For women aged 25-54 in the Tokyo metropolitan area
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Methods:
spatial patterns of female participation

* Global Moran’sI Moran 1950)
o Global measure of spatial autocorrelation
o Spatial patterns are random, clustered, or dispersed?
n i X wi (=X (x — X)

[ = _
D=1 Xj=1 Wi Y (g—X)?

e Getis-Ord (;i>e (Getis and Ord 1992; Ord and Getis 1995)

o Local measure of spatial autocorrelation

o Locations of spatial clusters of high values (hot spots) and low

values (cold spots) Yhoawiixg — XY wy
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Methods:
Commute times and female participation

« Spatial Durbin model (SDM)

o includes spatial lags of dependent variable as well as
explanatory variables

y=pWy+a, + XL+ WX0 +¢

W first-order binary contiguity matrix

o Total effects (direct & indirect effects)

« When p is nonsignificant, spatial lag of X (SLX) model
y=a, +XL+WX0+¢

* OLS for comparison
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Study area:

Tokyo metropolitan area

2010
35.6 million people

Tokyo ward area (CBD)

[ Prefecture
[] Municipality
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243 municipalities (spatial unit of analysis)




Data

« 2008 person frip survey (special tabulations)

« 2010 census (publicly-available & order-made
tabulations)

« Men and women in the samples are 25-54 yrs old

In regression models

« Dependent variables:

o 3 participation measures (female LFP, regular EMP, part-
time EMP rates)

* by marital status, education, and presence of children

« Independent variables:
o Commute time (for men)

o Control variables: residential land price, unemployment
rate (for men), households with 2 or more children,
. availability of childcare centers o7

Summary StatiStiCS Median Mean Std. Dev. Min. Max.

Commute time (min)
Men 499 47.7 10.4 214 67.6
Women 38.8 37.0 9.2 11.7 59.7

Labor force participartion rate (%)

Unmarried women 84.0 82.9 5.2 61.7 94.0
Married women
No children 64.8 65.5 5.2 56.1 85.7
With children 55.1 57.4 8.7 40.5 79.6

Regular employment rate (%)

Unmarried women 45.8 45.5 5.0 32.5 66.7
Married women
No children 26.0 26.2 4.4 14.3 40.0
With children 14.9 16.2 4.5 10.4 37.9

Part-time employment rate (%)

Unmarried women 17.3 17.3 4.2 6.0 32.1
Married women
No children 23.9 243 6.3 8.5 46.2
With children 31.6 31.0 6.6 9.2 47.5

Note: The men and women in the samples are 25—-54 years old. Commute time is the
average one-way travel time to work. The number of observations (municipalities) is 243,
except for married women without children, in which case that figure is 242, /




Global Moran’s |

Moran's I Z-score p-value
Labor force participartion rates
Unmarried chmen| 0.48 11.77 0.00
Married women
No children 0.33 8.13 0.00
With children 0.76 18.77 0.00
Regular employment rates
Unmarried women 0.31 7.72 0.00
Married women
No children 0.15 3.82 0.00
With children 0.70 17.46 0.00
Part-time employment rates
Unmarried women 0.49 12.01 0.00
Married women
No children 0.56 13.76 0.00
N With children 0.76 18.81 0.00

Male commute times

Hot spots: spatial clustering of high values
Cold spots: spatial clustering of low values

Tokyo ward area
(CBD)

O Prefecture
(] Municipality

One-way
Commute time
[1<=20 (min.) ‘, . ) Getis-Ord G;°
1 20-30 M cold spot (< -2.58) !
B 30-40 B Cold spot (-2.58 —-1.96)
B 40— 50 [ Cold spot (-1.96 — -1.65)
B 50-60 [ Not significant (-1.65 — 1.65)
- ) [ Hot spot (1.65 — 1.96)
. - 60 (a) Male commute times B Hot Sgot (1.96 — 2.58) (b) Hot and cold spots of
B Hot spot (> 2.58) male commute times
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Hot spots and cold spots of female
LFP and regular EMP rates

O Prefecture
O Municipality

Getis-Ord G*
B Cold spot (< -2.58)
I Cold spot (-2.58 —-1.96)
[ Cold spot (-1.96 — -1.65)
[ Not significant (-1.65 — 1.65)
[ Hot spot (1.65 — 1.96)
I Hot spot (1.96 — 2.58)

;l :gtds;tgt@ 2.58) ) Unmarried Marﬂ%g, M/ar[]i_elg,
L FPR no cniiaren w/ cniidren

0 20 40km
[ S — |

MarLi_Pig, Married,
no chifdren w/ children
. Regular EMP rates ol

Many cold spots of LFPR of married mothers overlap
with hot spots of male commute times (and vice versa)

Correlation coefficient: -0.71

= oemeeie  Male commute times LFPR
] Not significant (-1.65 — 1.65) -
[ Hot spot (1.65 - 1.96) for married mothers

B Hot spot (1.96 — 2.58)
I Hot spot (> 2.58)

) e12




Many cold spots of regular EMP rates of married
mothers overlap with hot spots of male commute times
(and vice versa)

Correlation coefficient: -0.78

Getis-Ord Gi*

Bl Cold spot (< -2.58)
[ Cold spot (-2.58 — -1.96)

= Sodsitioo 159 Male commute times Regular EMP rates

1 Not significant (-1.65 — 1.65)
1 Hot spot (1.65 — 1.96 H
™ Hgtzzgt 21.96—2.583 for married mothers
Il Hot spot (> 2.58)
o ®13

Gi*: correlations w/ male commuting time

Labor force participartion rates

Unmarried women 0.02
Married women
No children -0.59
With children -0.71
Regular employment rates
Unmarried women 0.22
Married women
No children -0.20
With children -0.78
Part-time employment rates
Unmarried women -0.26
Married women
No children -0.27

With children -0.25 014




Table 4: Regression of LFP

Married men Unmarried women Married women
No children With children vnder 6 With children. none under §
HS or less College HS or less College HS or less College
Stand. ) Stand. Stand. Stand. Stand. Stand. Stand. Stand.
model SDM model SDM model SDM model SLX ‘model SLX model S model SLX ‘model SLX
Intercept 109.08 ** 5045 ** 8583 ** 5706 ** 12070 ** 11640 ** 0582 ** 6853 ** 6625 ** 3639 * 0430 ** 12118 ** 0783 ** 8823 ** 17435 ** 14006 **
471 (9.33) (7.53) (4.63) (1142)  (20.53) (17.60)  (23.03) (12.55)  (17.89) (17.88) (22.68) (8.00) (11.78) (14.70) (18.96)
Commute time (for men) 0.02 -0.02 0.04 -0.07 -0.13 ** 0.00 -0.01 0.01 025 == 005 -031 **= 012 011 = 004 031 == 016 .
(0.02) (0.03) (0.03) (-157) (0.05) (0.07) (0.07) (0.11) (0.05) (0.07) (0.07) (0.11y (0.03) (0.05) (0.06) (0.09)
Log of residential land price -108 =+ -128 * -136 ** 083 -3.57 ** 157 -0.87 -3.93 214 * 435 ¢ -2.68 * 470 . <236 ** 262 * S7.62 2+ 017 **
(031) (0.57) (0.50) (0.86) (0.76) (1.65) (L14) (293) (0.82) (175) (1.15) (2.82) (0.53) (112) (0.95) (2.36)
Unemployment rate (for men) 035 % 032 % 035 044 = -0.81 * 061 -0.06 -0.69 -0.01 -0.03 -0.36 -0.22 0.07 0.10 051 035
0.14) (0.13) (0.23) 2.04) (0.34) (0.39) (0.53) (0.59) (0.36) (036) (0.54) (0.57) 0.25) (0.25) (0.45) (0.48)
Households with two or 029 == 016 == 048 *= 038 == -0.61 ** 043 == 047 = 072 *= 0.08 -0.03 -0.39 = -0.25 -0.03 -0.03 -0.23 -031
more children (0.05) (0.05) (0.08) (3.85) (0.13) (0.16) (0.19) (0.25) (0.14) (0.17) (0.19) (0.25) (0.09) (0.11) (0.16) (021)
Availability of childcare centers  -0.01 0.00 -0.01 0.02 -0.06 -0.05 -0.02 0.03 022 == 016 == 0.24 == 030 == 010 ** 006 * -0.04 -0.15 ==
(0.01) (0.01) (0.02) (0.93) (0.03) (0.09 (0.07) (0.09) (0.03) 0.04) (0.07) (0.08) 0.02) (0.02) (0.05) (0.05)
W * Commute time (for men) 0.03 013 = -0.19 -0.15 -0.37 == 042 == -0.08 -0.14
(0.03) 211 (0.10) (0.15) (0.10) (0.15) 0.07) (0.12)
W * Log of residential land price 0.57 -2.14 -172 5.01 4.63 = 147 0.94 352
(0.67) (-1.91) (1.89) (3.28) (2.01) (3.10) (130) (2.60)
W *Unemployment rate (for men) -0.03 -0.55 -0.30 214 * 0.04 -0.39 -0.46 -0.20
(0.26) (-126) (0.69) (1.00) (0.74) (0.97) (0.51) (0.86)
W *Households with 0.08 -0.06 -0.12 047 0352 * -0.22 0.14 043
two or more children (0.08) (-043) 0.2 (0.36) (025) (0.35) 017 (0.28)
W * Availability of childcare -0.01 -0.02 -0.03 -0.17 012 037 == 012 == 035 ==
centers (0.02) (-0.68) (0.06) (0.14) 0.07) (0.11y (0.04) (0.09)
P 048 == 040 == 020 =
(0.07) (0.08) (0.09)
N 243 243 243 243 239 239 206 206 238 238 200 243 243 218 218
Log-Likelihood -571.8 -544.0 -686.0 -667.8 -768.1 -761.4 -768.1 -713.0 -778.9 -767.9 <7333 -1239 -700.6 -694.1 -7304 -718.2
LR test 557 ** 362 ** 133 ** 1103 ** 221 ** 180 ** 131 % 243 **
(SDM or SLX vs stand. model)
Note : The men and women in the samples are 25-54 years old. Standard errors are in parentheses. 777 is the binary contiguity matrix.
Each sample excludes municipalities with populations of less than 50 people or no neighboring municipalities.
**Significant at 1%; *Significant at 5%
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Table 5: Marginal effects of commute time on LFPR

rs

Total effect

Direct effect

Indirect effect

N

Married men

Unmarried women

Married women

0.02
(0.37)
0.11
(1.41)

-0.01
(0.62)
-0.06

(-1.44)

No children

HS or less

College

With children under 6
HS or less

College

With children. none under 6
HS or less

College

-0.23 **
(-2.65)
-0.13
(-1.18)

-0.41 **
(-5.47)
-0.54 **
(-5.18)

-0.12 *
(-2.29)

-0.31 **
(-3.39)

-0.01

(-0.12)
0.01

(0.14)

-0.05
(-0.62)
-0.12
(-1.14)

-0.04
(-0.84)
-0.16
(-1.92)

0.03
(0.60)
0.17
(1.95)

243

For college-graduated
married women w/

-0.23 *
(-2.12)
-0.15
(-0.97)

(-3.52)
=042
(-2.79)

-0.08
(-1.07)
-0.15
(-1.17)

children <6 (range of
LFPR: 64.6%) :

Range of commuting
time: 46.2 min. -
24.9% point

difference in LFPR
.

243

218

Nore : **Significant at 1%: *Significant at 5%. t-values are in parentheses. ¥ is the binary contiguity matrix.
Each sample excludes municipalities with populations of less than 50 people or no neighboring municipalities.
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Table 6: Regression of regular EMP

T

Unmarried women

Married women

(SDM or SLX vs stand. model)

No children With children under 6 ‘With children, none under 6
HS or less College HS or less College HS or less College
Stand. . Stand. . Stand. Stand. . Stand. . Stand. Stand. .
model SDM model SDM model SDM model SLX model SLX model SDM model SLX
Intercept 44.15 ** 3526 ** 42.49 ** 40.81 ** 73.29 ** 7036 * 42.03 ** 4211 ** 76.89 ** 112.69 ** 39.81 ** 2731 ** 122.50 ** 113.05 **
(832)  (11.72) (9.49)  (14.16) (21.69) (27.64) (7.76)  (11.28) (17.34)  (22.49) (5.80)  (8.94) (16.73) (22.09)
Commute time (for men) 0.11 ** p12 * -0.06 -0.02 -0.06 0.09 -0.11 ** 0.00 -0.16 * -0.07 -0.10 ** -0.06 -0.32 ** -0.16
(0.04) (0.05) (004)  (0.06) (0.09) 0.13) (0.03) (0.05) 0.07) (0.11) 002  (0.03) (0.07) (0.10)
Log of residential land price -0.44 -0.09 -0.90 -0.42 -0.70 -1.17 -1.51 ** 243 * -231 % 0.57 -1.58 *F 234 ** -6.79 ** -9.71 **
(0.55) (1.07) (0.63)  (1.38) (1.41) (3.41) (0.51) (1.10) (1.12) (2.80) 039)  (0.78) (1.09) (2.75)
Unemployment rate (for men) -0.97 ** 073 ** -0.45 -0.35 -113 -146 * -0.81 ** 0.74 ** -0.43 0.20 -0.09 -0.11 -0.34 -0.10
(0.26) (024) 0.28) (0.28) (0.65) (0.68) (0.22) (0.23) (0.53) (0.57) (0.18) (0.17) (0.51) (0.56)
Households with two 036 ** 016 -0.36 ** -025 -0.60 * -0.57 -0.24 ** -019 -0.72 ** -048 . -0.30 ** 018 * -0.27 -0.12
or mere childrea (009) (011} ©11) (013 (0.24) (0.30) ©08) (0.1 (019)  (023) (0.08)  (0.08) ©0.18) (0.29)
Availability of childcare centers 0.03 0.08 ** 0.01 0.01 -0.07 -0.12 0.04 * 0.02 0.04 0.05 0.10 ** Q.07 ** 0.19 ** 0.08
(0.02) (0.02) 003)  (0.03) (0.09) (0.11) (0.02) (0.03) 0.07) (0.08) 001)  (0.02) (0.06) (0.06)
W * Commute time (for men) -0.12 -0.05 -0.34 -0.18 ** -0.15 0.00 -0.15
(0.07) (0.08) (0.18) (0.07) (0.15) (0.05) (0.14)
W * Log of residential land price -022 -0.65 1.80 129 -4.60 133 359
(1.23) (1.57) (3.81) (1.26) (3.07) (0.92) (3.02)
W *Unemployment rate (for men) -0.50 0.21 288 * 0.42 -233 ¢ 0.10 0.96
(0.49) (0.58) (1.17) (0.47) (0.96) (0.35) (1.00)
W *Households with 0.24 0.09 -0.25 0.01 -0.34 0.10 0.09
two or more children (0.16) (0.20) (0.43) (0.16) (0.35) (0.12) (0.33)
W * Availability of childcare 010 * 0.01 -0.08 0.04 -0.01 0.04 029 *=
centers (0.04) (0.05) (0.16) (0.04) (0.11) (0.03) (0.10)
P 034 *=* 023 * -0.28 ** 022 *
(0.08) (0.09) 0.11) (0.09)
N 243 243 239 239 206 206 238 238 209 209 243 243 218 238
Log-Likelihood -710.3 -690.6 -7238 -719.9 -760.3 -7514 -664.5 -658.0 -726.8 -7221 -622.6 613.4 -758.6 -751.5
LR test 394 *= 78 17.8 ** 130 * 94 18.5 ** 142 *

Note : The men and women in the samples are 25-54 years old. Standard errors are in parentheses. 7 1s the binary contiguity matrix.
Each sample excludes municipalities with populations of less than 50 people or no neighboring municipalities.
**Significant at 1%: *Significant at 5%.

Table 7:

regular EMP

Total effect Direct effect Indirect effect N
Unmarried women -0.01 011 * -0.12 243
(-0.15) (2.47) (-1.37)
Married women
No children
(-1.16) (-0.36) (-0.75) )
College -0.19 0.11 -0.30 married women w/
o -1:82) ©.78) -1.73) children aged 6 years or
With children under 6
HS or less -0.18  **  0.00 -0.18  *x over:
(-3.85) (0.00) (-2.78)
College -0.23  * -0.07 -0.15 N
2.17) (~0.69) (-1.02) Range of CT: 46.2 min. -
With children, none under 6 148% pOlnt difference ln
HS or less -0.08 -0.06 -0.02
(-1.74) (~1.80) (-0.40) regular EMP rate
College -0.32  ** -0.16 -0.15 718
(-2.99) (-1.64) (-1.07)

Marginal effects of commute time on

Note : **Significant at 1%: *Significant at 5%. f-values are in parentheses. W is the binary contiguity matrix.

Each sample excludes municipalities with populations of less than 50 people or no neighboring municipalities.
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Summary of findings

Compared w/ unmarried and childless married

women, married mothers exhibit more significant
spatial clustering of high and low rates of LFP and
regular EMP.

For married mothers, spatial clusters of low LFP and
regular EMP rates are largely located in the inner
suburbs, many of which overlap with spatial clusters
of long male commuting fimes.

Summary of findings

For married mothers, a longer commute fime is
significantly associated w/ lower LFP and regular
EMP rates, while for unmarried and childless married
women, the associations are mostly insignificant.

Mother’s labor market participation is sensitive to
commute time

Highly-educated mothers are especially sensitive to
commute time.




Residential decisions are endogenous

« Effect of commute time on participation is not
causal

« Tokyo's circumstances induce households to
simultaneously decide location and labor market
partficipation for both spouses

« Typical choices

1. Living close to CBD & both spouses work there

2. Living in inner suburbs, whereby husband commutes to
CBD and wife either stays home or works locally

3. Living in outer suburbs & both spouses work in suburbs

Implications

Commute fime is not significantly associated w/ LFPR
for married men (see Table 4)

» Suburban living that entails a long commute for the
father intensifies household division of labor in which
the father travels o CBD and the mother either
stays home or works locally.

« Spatial fransportation constraint induces this gender
division, resulting in unique patterns for married
mothers.
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Policy implications

« Policies, which alleviate commuting constraints,
could help women w/ children participate more
actively in the labor market.

* (e.g.)
o Improving EMP accessibility
Reducing congestion
Promoting flexible working hours
Increasing housing supply around EMP centers

Encouraging male commitment to do housework and
childcare

©)
@)
@)
(©)
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Directions of future research

Spatio-temporal analysis using data after 2010

o Inrecent years, # of dual-earner couples has risen
dramatically in Japan

Comparative analysis of Tokyo and other
metropolitan areas
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