Variable Year | Mean | S.D. | Min | Max | Obs.
TFR 1970 | 2.092 | 0.116 | 1.88 | 2.35 46
1975 | 2.001 | 0.165 | 1.63 | 2.88 47
1980 | 1.829 | 0.135 | 1.44 | 2.38 47
1985 | 1.825 | 0.125 | 1.44 | 2.31 47
1990 | 1.616 | 0.125 | 1.23 | 1.95 47
1995 | 1.526 | 0.134 | 1.11 1.87 47
2000 | 1.473 | 0.133 | 1.07 | 1.82 47
2005 | 1.307 | 0.122 | 098 | 1.71 47
FLPR 1970 | 54.48 | 6.313 | 40.2 | 65.5 46
1975 | 4855 | 5.730 | 35.7 | 58.8 47
1980 | 49.06 | 5.260 | 36.3 | 59.4 47
1985 | 49.26 | 4.398 | 376 | 575 47
1990 | 49.39 | 3.743 | 38.7 56.3 47
1995 | 49.87 | 3.178 | 40.7 | 56.1 47
2000 | 48.91 | 2.850 | 40.8 | 54.0 47
2005 | 48.57 | 2.467 | 41.9 | 53.1 47
Marriages 1970 | 8.980 | 1.458 | 6.4 125 46
1975 | 7.987 | 0.695 | 6.5 9.6 47
1980 | 6.383 | 0.496 | 5.3 y i 47
1985 | 5.853 | 0.429 | 5.1 7.3 47
1990 | 5.453 | 0.570 | 4.5 7.0 47
1995 | 5.885 | 0.658 | 4.8 7.6 47
2000 | 5.936 | 0.589 4.8 74 47
2005 | 5.272 | 0.554 | 4.3 6.9 47
One-person Household 1970 | N.A. | NAA. | N.AA. | NAA. | NAL
1975 | 0.113 | 0.033 | 0.068 | 0.256 | 47
1980 | 0.130 | 0.033 | 0.083 | 0.267 | 47
1985 | 0.180 | 0.039 | 0.121 | 0.339 | 47
1990 | 0.201 | 0.039 | 0.143 | 0.359 | 47
One-person Household 1995 | 0.229 | 0.039 | 0.176 | 0.381 | 47
2000 | 0.250 | 0.040 | D.191 | D.409 | 47
2005 | 0.267 | 0.040 | 0.209 | 0.425 47
Leisure & Entertainment | 1970 | N.A. | N.A. | N.AAL | NAA. | NA
1975 | 0.0827 | 0.008 | 0.063 | 0.106 47
1980 | 0.0849 | 0.009 | 0.068 | 0.111 47
1985 | 0.0884 | 0.008 | 0.070 | 0.115 47
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Variable Year | Mean | 8.D, | Min | Max | Obs.
1890 | 0.0952 | 0.008 | 0.080 | 0.113 | 47
1995 | 0.0960 | 0.010 | 0.076 | D.121 47
2000 | 0.1001 | D.009 | 0.080 | 0.120 | 47
2005 | 0.1021 | 0.010 | 0.076 | 0.127 47

Automobile Ownership | 1970 | 0.120 | 0.027 | 0.068 | 0.184 | 46
1975 | 0.238 | 0.038 | 0.164 | 0.333 | 47
1980 | 0.319 | 0.048 | 0.212 | 0.443 | 47
1985 | 0.354 | 0.051 | 0.246 | 0.478 | 47
1990 | 0.428 | 0.056 | 0.304 | 0.560 | 47
1995 | 0.561 | 0.078 | 0.341 | 0.T1B | 47
2000 | 0.681 | 0.105 | 0.358 | 0.852 | 47
2005 | 0.773 | 0.127 | 0.365 | 0.956 47

Department Store 1970 | 17.196 | 20.72 3 123 46
1975 | 29.213 | 37.56 4 203 47
1980 | 35.532 | 41.94 2 231 47
1985 | 51.617 | 59.26 7 300 47
1990 | 57.106 | 59.05 5 242 47
1095 | 44.596 | 45.37 3 235 47
2000 | 65.085 | 63.89 11 322 47
2005 | 63.447 | 60.69 12 295 47
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3.2 Estimation Results

Table 3 is from cross section regression of TFR on all variables in Table 2. The
regression equation is,

TFR; = c+ 1 FLPR; + B:Marriage; + f30neperson; (9)
+84 Leisure; + Bs Automobile; + B Dpt.Store; + «;, (1)

where i = 1,...,47, c is the constant term, §;,7 = 1,...,6 are unknown param-
eters and ¢ is the error term.

Table 3 only shows the estimated coefficient(;) of FLRP and # indicates
the null hypothesis 3; = 0 can be rejected at 5% significance level. Although
we could observe positive correlation between FRP. and FLRP by the Pearson’s
Correlation Coefficient (See Figure 7), after adding to the consumption vari-
ables, the FLPR coefficient is no longer significant at the 5% level. However,
the coefficient is significantly positive when cross sections are pooled for 1975 ~
2005 with Brrge = 0.066.

Table 3: Estimation Coefficient of FLPR

1075 | 1980 | 1985 | 1990
-0.002 | 0.0072 | 0.0029 | 0.0072
1995 | 2000 | 2005_| 1970-2006 |
0.0056 | 0.0064 | 0.070 | 0.0066%»

‘We believe that the variables we employ do not completely explain the het-
erogeneity of TFR. We suspect that there must be correlate with the error term,
which causes a bias in the OLS estimators, as is often the case. To address this
problem, we assume the heterogeneity among the prefectures is time invariant
and apply the fixed effect model to our panel data which will guarantee a consis-
tent estimation even with unobservable heterogeneity. We show the estimation
results in Table 4, Column 1 of Table 4 is the pooled OLS regression result of
equation 10, where ¢ = 1975, ...,2005 and « is the constant term.

TFR;; = a+ i FLPR;, + faMarriage; s + B30neperson;,  (10)
+BaLeisure; s + fs Automobile; ¢ + o Dpt.Stores + iz (2)

Column 2 is regression result of equation 3. This is a fixed effects model
that takes into account of heterogeneity(a) and FLRP is the only dependent
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variable,
TFRiy = a; + BiFLPR; ¢ + i (3)

FLPR coefficients become significantly positive the two regressions, (10) and
(refreg3).

Column 3 shows a regression results of equation 4, where we obtain the
negative coefficient of FLPR and it is significant.

TFR;; = ai+ Sy FLPR; + + By Marriage;  + BaOneperson; s
+ B4 Leisure; s + Ps Automobile; s + G5 Dpt.Store; s + € 4. (4)

‘We summarize the estimation results of other variables briefly. The co-
efficient marriages, which we expected has positive correlation with TFR, is
significantly positive, the region which has large number of married couples
rather than other region achieve at higher TFR. High proportion of one-person
households, proportion of leisure and entertainment expenditure and antomo-
bile ownership rate all give negative impact on TFR. In column 1, although we
could see the negative correlation of department store numbers with TFR, it is
not significant.

We conclude that our empirical investigation confirms the explanations of
TFR and FLPR relationships of the theoretical model. Variables that capture
consumption quality, such as household leisure and entertainment expenditures,
automobile ownership, and number of department stores, have significant co-
efficients when they are added to the cross section regression model of TFR
regressed on FLPR. And the FLPR coefficient is no longer significant at the 5%
level (See Table 3). Furthermore, we found that FLPR has a statistically signif-
icant negative effect on TFR while consumption variables are statistically sig-
nificant, once we take both time-variant regional heterogeneity of consumption
and time-invariant heterogeneity into account using the fixed effect model. We
also note that our results suggest that much of the distinction between the ur-
ban and rural areas in fertility patterns (Council for Gender Equality, Special
Committee on the Declining Birthrate and Gender-Equal Participation, 2006b),
can be explained by the differences in consumption patterns.

4 Concluding Remarks

In this paper we have presented an alternative explanation of the positive rela-
tionship between total fertility rate (TFR) and female labor participation rate
(FLPR) observed in a cross section of OECD countries in recent years.
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Pooled OLS Fbmd ﬁm %EB 1 | Fixed Effect Model 2
Variables cients Coefficients Coellicients
(t-value) (t-value) (t-value)

FLPR 0.0066(2:21)** 0.029 (5.32)** -0.025 (-9.14)** |

Marriages 0.053 (6.02)** 0.044 (7.05)**

One-person - -1.174 (-6.25)** -0.626 (-2.52)**

households

Leisure -4.162 (-5.66)** -1.597 (-3.11)**

& Entertainment

Automobile - -0.415 (-7.47)** -0.819 (-13.60*%)

ownership

Department - -0.001 (-6.54)** 0.0003 (1.12)

store

constant 1.880 (13.82)%* 0.216 (0.77) 3.237 (23.76)**
i 0.806 0.079 0.937

Hausman Test N.A. 7.88%* 51.51**

Obs. 320 375 329

In the first half, we showed how low fertility is associated with consump-
tion of higher quality products using a general equilibrium model with vertical
quality differentiation and heterogeneous labor. Higher quality product has
two effects: it makes consumption more atiractive but also increases wage for
skilled workers. The second effect make working more attractive and the re-
sulting income effect implies having more children or consuming more higher
quality product or both. If the income effect dominates, higher labor participa-
tion and higher birthrate will be observed when income effect dominates. If the
substitution effect dominates, the relationship will be negative, In both cases,
there will be a negative relationship between birthrate and consumption.

In the second half, we employed Japanese cross section from 8 different points
in time (every five years from 1970 — 2005), that have also shown a positive
correlation between TFR and FLPR in recent years to test the theory. We have
shown significant coefficients for consumption variables when they are added to
the cross section regression of TFR on FLPR. However, the FLPR coefficient is
no longer significant at the 5% level once the consumption variables are included.
Furthermore, FLPR has a statistically significant negative effect on TFR, and
also consumption variables are statistically significant in a fixed effects model.
The results are consistent with our new model as well as traditional economic
models of the relation between TFR and FLPR.
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Appendix

Proof of Claim 2

The demand and supply functions, (5),(6), (7), and (8), can be rewritten as,

_ e Qa - = Qﬂ' Qd‘
Lf:em/l —Q,Hl_,dawmj; {Qﬂ+£1—=_Q'+1}d"

& & & o
LP:BNE] Q dv+[1—9)NE/ ST
1 1

Q"'*'l1 Q7E+E”
Son—antl Lt 1 —onE [ L
E=qQ ajmfl {Q’E‘—’H 2}da’+(1 8)N£F2do,

o0 {~ -]
LP = (1-6)NE f %da+9~f f 1671 + £7do.
& a

The claim follows from noting that & is decreasing in £ and inereasing in @,
and that Q7€'-7 > 1 for o < 4.
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AELRZHE D, 2FURBHRNKRETNE, HERLZEFBHHILRITROEM.
AANRAXETAEEORMEROZ L OM D, COETILERILZLT, BRI
AROHEBIZITTIZE . MIEA OB, MORCASIT ZBFETH L HER
EEEFWHEEORREASHICTEBTHAHIZ L4 OL 5. BRIIMO LG L=
DRBIZLE L. FEEBEDAETEDAIMREENHERICERESAINEL &
BRETHCLLAMRELGITHS S,

3. Ei9H

CCTIE. ETRSHCEALLET—2IOVTHERT 5. RBOREHRTIE, FOR
a0 T- 2 ERALTHERZERBER E LTREFMAERGZEEMABAMET
LW, FWHERORBMOMBEMRRT 5. oI, SEFHOFH-LEHRO-2&LTHE
R T AR THONEZEFB O EREORBOEBERENT 5. FEHR 1
TlE. —HHRDOHRERTEMEZRALT. ARG ET o= FAMOHL VER
ELT, SRR | CMATRHOHRTHICEAT SH-LEREBALL, Thi b
MATAY FA—=LLEIBRES 23 VARTHROASZIEF WAL RORRIE
BLRY.

FAHOBRLERGRERI, RUSHOBRELASHOBRLERLGRRET S EO
B, ZEOFWOEROFFKEL, HRORC/SIT OREEBR LG -TLHEH
EHLTIE, ARREOMELHL-OThLITHRLEREETO>TWVS, SIS,
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SHEIHATECRROZEZ oY FO— LT SEHERBRICE SIS EToTYL

%,

3. 1 T4 iRt

RHOBEIZHL=T—21E.1980 FH 5 2000 FOHMOFEFTRT —2 THDHER,
ZHEOHWHILE,. RHOHERICHMTEIT—23FTHS. B 1 ICEMR, EREZB/RLT

L\éﬂ

®1 EALEESESLER

TFR

FLPR

Marriages

One-person Household
Leisure & Entertainment
Automobile Ownership
Department Store
Haigusya_syotoku
Food

Housing

Kounetsuhi

Kagu

Ifuku

Hoken

Kotsu & Tsushin

Kyoiku

Comsump. Total

Loan

SRBHEEE

ZHEO TN E

B4 F OB/ 1000

B 5 1 8/ — At R
BRBER/HRTH (LHW)
RAEFRAEYR/EEHFBHAD

F I~ r D

REBE A /HEIRA (#)5 FH#)
RH/GEE N (2 1)
ERR/HRTE (2 H®)
HBKGH/H R (1)
RA/HBEH (2H®)

AR RURAY/ M X (21 5)
RIEER/H BT S (21H%)

3 B R S E )
BEEBTH (SHH)
HBXH(SE)/RXH (BHEHE)
TR EESEF/ELH (B EHEE)

WARIZLLTFOEBY THD., TFR & Marrisges [ TAOEIAESEEH]. FLPR (2 W HEEE].
One-person Household, £EHWMAHAD, 15 -4 RADLERIZ (EREE].
Haigusya_syotoku, ¥ . Leisure & Entertainment, Food, Housing. Kounetsuhi, Kagu,
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Ifuku, Hoken. Kotsu& Tsushin, Kyoiku. Consump. Total (& FREERES]. Automobile
Ownership & TEEHEAETE). Department Store (& FERATME] XML V. HIci
BOBEBOBPNSITF«2REBTIEMELT, HRRER. 7/—OW, BHESH
ENBEELTMTHLLEELDH. UTT, ChoDREHMEHEZMBEICH TN R2(X1975
HF & 2005 FI2HT, EXEMOB/MEL BABICLE--MEFREBZHE TS, HEER
IZ2LTIE, CONF—RBLT, BLVESONERT, BAMNHHETHS. ZEHBD
{E# (£, 2005 E(XLROBH RS < 1985 FLIRZLRORABRKEICE->TIND.
Chiz, ChoORTEBPHEXBLOARENF AERENELERMEEZALTL
ZOEMETHMRALETCLER/ZA TS, RKRVOAEEART, 1975F, 2005F &4
ERABRABTHS, EREHFWAD, EEMAOHNBNHBEREHLA, HERD
BETHIEVNS LIS, COFvy TICAMNBALTLANEHEAS &E00hAE
DEFRME B OHETHMOZERERBT S-DIBHELLL, ARFTO—D20F ) OF
UF4lE, FA—FOBEBRBERICMA TSI LIZHS, T/i—FE—BRIZHOE
WVBIREBRSCHATEY. FLHIBEOERBECAORANHEHE CAHITHET 5.
FOESH, FR— 2R OEBELEOLSITHERRL LR, —ASLYIZLEL
CEickY, MBCERMENEREL LTORKPHER~OT I/ EADESEOENER
LTLWAEELS, B Chi—RLTHEABRXETHS. RAEKRERICML T,
BHM=EATLIETARMARELTEY, BFRVBLL-OBABRNMELLZEDT
[FRLMNEFELE, ChlE, SEZE - BRIERLMASLETLIYELLSIMNET
5,

#® 2 BEBOB/MEL BKU L T2 T3 EFR

Var. Name Min Max Min Max

TFR Tokyo Okinawa Tokyo Okinawa
FLPR Nara Tottori Nara Fukui
Marriages Shimane Tokyo Akita Tokyo
One-person Toyama Tokyo Nara Tokyo
Household

Leisure & Aomori Nagano Okinawa Saitama
Entertainment

Automobile Nagasaki  Gumma Tokyo Gumma
Ownership

Department Tottori Tokyo Fukui, Kochi, Okinawa Tokyo
Store
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FILBAIGRBOLETYMD 1975 F£& 2005 FOHEMERTHD, BELLHERLXH
FOHNERTEBTHIH, 2005 FIX 195 FLUEBTHEERITKE(L-TEY., ER
ICEQHEMAHDI LN S, IOBMPNLTI LS E, CONETEDARAENHES
ICEALSESEN 2.5 BIZH-TLS. FLEMERAENBULE AT /=D Z
CLEERTREFOHMEROMELIN 2FITKELLE-TS BHET)., 30 £8 CTEM
LLE->TLHDA, MEARLET/A— b+, —ABSLELT /- FOMRTHELEDHEMA
$5, Thid, BLTHERLE L HEEHBMNEVCLICEEATIEHEIONS. —F
T.BAREQHBAHLLEFAONIHERLIMBERIHEL L AOHEMAH S, Chid.
ChIZMEMTETATAOMAEMRTICLOBRATHY., LIBTHROSITATO
EMEETLICANATERSHET>TL,

® 3 HBMRI (1976 )

TFR  FLS  Marriages One-person  Leisure  Automobile  Department Store
TFR 1
FLS 0037 1
Marriages 0005 -0673 1
One-Pesron Household | -0.258 -0371 0371 ]
Leisure & Entertainment | 0174 0314 -0.086 -0.197 ]
Automobile Ownership | 0.235 0458  -0.182 -0.355 0247 1
Department Store 0378 -DATH  0.689 0.657 .03 -0.368 1

#® 4 1HPALRIK (2006 %)

TFR  FLS  Marriages  One-person  Leisure  Automobile  Department Store
TFR 1
FLS 0484 1
Marriages D214 <0133 |
One-Peston Hoosehold | 0412 0380 0.505 1
Leisure & Entertainment | 0635 -0181 0225 (082 1
Automobile Ownership | 0.610 0631  -0.556 -0.692 .24 1
Department Store 0003 0343 0770 0.653 .46 -0.781 1

35




3. 2 HEHR

FY. R 5 THERISH L TXMERBHEROA ERAEML L-EMTHSA =2
W7 {LE (FLPR) OFM, 6 TRS ICHAIMARLRATHRE L-BAORBR. R TIX
SEWRRE | TALEERRICLSEBET-12BO FLPR ORBOBRIEBEZRYT. 8
I, SEHLLBALEERLMA-BRTHD. BB, BROT 105, +3 SHBAKSR

?géﬂ

# 6 FLPR OEMRH (RFHZH: FLPR)

1975 1980 1985 1990
0.001 0.007** 0.009** 0.014**
1995 2000 2005 | 1970-2005(pooled ols)
0.016** 0.020** 0.024** 0.016**
# 7 FLPR OERFE (RAZE: FLPR L i$iHR)

| _

[ -0.001 0.009** 0.010** 0.008

| 1995 2000 2005 1970-2005{pooled ols)
- 0.008 0.018"* 0.023** 0.017**

# 6 FLPR OEMFHK BRAZHEIX (1) 8F)

1975 1980 1985 1990

-0.002 0.0072 0.0029 0.0072

1995 2000 2005 | 1970-2005{pooled ols)
0.0056 0.0064 0.070 0.0066**
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# 8 FLPR 0ERHAE (RAXXIX (2) 88)

1975 1980 1985 , 1990
N.A 0.011 0003 | 0.004
1995 2000 2005 ' 1980-2005(pooled ols)
0.012 0.011 0008 | 0.005**

5058 ZBLT, MMPOLET—SEALTHT>-EMTIEFLPR DFRMITEI-HART
Hotz. (1) K, (2) ATHRITMICMT T2 EMALBRETRABEHRNRS

ﬂ’:ﬁ“:& f:o

ERFTIE, HEREXMSWNLROBEEH 1201, EEROWERLLOERT
Y RO—ATBEETEE S, RESBAILEOENME, HR - HRTHOREL.
HBONSIT 4, MRZNALT—22BLAT L YSRECIIBRSAGVERORKE
EEBTHLISEY. HHMCMEOR L VBREBILEEMELTVS, UTF (3)
- (5) AT, SEFRR1OPTLEN ATV IBREHERLTENT S, (3) R
I% pooled OLS DR THD, (4) REEEHREF L CHET AW OERES ST

IT#ELE. (5) RIZ6DOEHZRANDEAEHRETFALTHEL TS,




EZOIDIFBELAFBIZOVTHLLATL, 358, 4RBELELITNIRTUREICE
WTERHRETLERRLTWS, FHHOAFLERTIE, E2TOREICELVTS Y
HLBRETILHEN ST, 3FIEELTOERIAEEREREL-BET, 4581
FLPR AEIBE 2 S, SLIREEMEFI oA IMOZHMORNERZEMBELFEL TIE
EREBEICEDEEET-HRTHS., B2, FLPR ORMEHRICAMEZY 51248
SHETKECHES>TEY., ChoOMBOFENFRHTHILERLTLS, LAL,
FRAROFAVSFHFIT4D—2THD. HRMORORBEMTH LT/ — FOFRMIZZ
hoDRRUSHTRFREALFELLET, ARELRBS AL 72,

® 9 FLPR OE#MHAE RAZTEKIX (3) — (5) W)

Pooled OLS Fixed Effect | Fixed Effect Model |  IV-Fixed Effect
. (t-value) Model 1 2 Model 3
(t-value) {t-value) (t-value)

FLPR 0.0066 0029 '0.025 0029
' ((2.2228) (5.32*%) (9.14%*) (-2.37%%)
Marriages 0.053 0.044 0.060
(6.02**) (7.05**) (1.61)
One-person 1474 0626 0388
Household (6.25%%) (-2.52**) (0.34)
Leisure & 4.162 1,587 19.83
Entertainment (-5.66**) (-3.11*%) {-2.37**)
Automobile -0.415 -0.819 -0.811
ownership (7.47°%) (13.60**) (:3.552%) -
Department -0.001 0.0003 0.0079
store (-6.54"*) {1.12) (1.64)
constant 1.889 0.216 3237 4.484
(31.82*%) (0.77) (22.76**) (5.49%%)
R"2 0.806 0.079 0.937 0.311
Hausman Test N.A, 7.88%* 51.51 "¢ 16.99**
# of Obs. 329 375 329 282

HERMBRICEXFIEEhIER LT, ZHOFWHER, EEMAOLE, HHEOHES
BETHD, FETR1 (RI) Tk, RHZHICEHIEMRER. £FAD—A%41-Y
DEAERAE, HROT/A— rOBEHICNA, BRBERIE, LOr—LLEHR
L&D S LV (F S IEOHEA B LADTIEELD, 73— bS5 EI2 4 0R0E1E.
HERQETHFREHh, ADREARCHMLTEIHRBORBER LG ION, £FIcE
BESGADRSERTONELLLLFRNTESLFALRIDLAFEOBRTIZ,
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