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Abstract 

 

This study aims to examine how each cohort’s family formation is affected by labor 

market conditions experienced in youth in Japan. Although the deteriorated youth 

employment opportunities have been blamed for the declining fertility and marriage 

rates, the effects of slack labor market conditions on marriage and fertility are 

theoretically unclear. On the one hand, a decline in household income could have a 

negative income effect, but on the other hand, lower earnings for women imply lower 

opportunity costs of marriage and child bearing and thus have a positive substitution 

effect. We estimate the effects of prefecture-level labor market conditions on the cohort 

level marriage rates, controlling for nation-wide year effects and prefecture fixed effects. 

We find that overall effect of a recession in experienced in youth on marriage rate is 

negative, and that the male unemployment rate experienced at age 18 lowers the 

affected cohort’s marriage rate even at age 35. In contrast, the contemporaneous female 

unemployment rate increases marriage, suggesting simultaneous decision making on 

female labor supply and marriage. 
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1. Introduction 

     In Japan, like in many other countries, the average age at first marriage has been 

rising, and the fertility rate has been falling for decades. At the same time, the rates of 

unemployment and non-regular employment are on the rising trend. Given this time 

series correlations, the deteriorated youth employment is often blamed for the declining 

marriage and fertility rate. Yet, there remains much to learn about this alleged link 

between labor market conditions and demographic changes. Do worse labor market 

conditions keep more people unmarried and childless throughout their lifetime, or 

simply delay the timing of marriage and childbearing? Do the labor market conditions 

experienced at a particular age have a critical, persistent effect, or are the 

contemporaneous conditions more important? This study aims to identify long-run 

effects of labor market conditions experienced in youth on the affected cohorts’ 

marriage formation and fertility in Japan.  

     Theoretically, on the one hand, a decline in household earnings is expected to 

have a negative income effect. On the other hand, less employment opportunities for 

women lower the opportunity cost of marriage and childbearing, thus there may be a 

positive substitution effect. Like in many other countries, existing studies using the 

Census data (Ogura and Dekle 1992, Ohta 2007, Kitamura and Miyazaki 2009 etc) 

establish evidence that worse employment opportunities for men and better employment 

opportunities for women lower marriage and fertility rates in Japan. One thing peculiar 

to Japan is that labor market conditions for men seem to have a greater impact on 

demographic trends than those for women.
1
    

                                                 
1
 In contrast, labor market conditions for women tend to have a greater impact in the 
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     However, these existing studies are limited to the link between contemporaneous 

labor market conditions and demographic trends. We do not know whether a shock 

experienced in youth changes the life-time marriage and fertility rates of the affected 

cohort or it simply changes the timing of marriage and childbearing. It is especially 

important to understand the long-run effect at the cohort level in Japan, given the strong, 

persistent effects of labor market conditions at entry on subsequent earnings and 

employment status (Genda, Kondo and Ohta, forthcoming). In order to follow each 

cohort over time, we construct an annual panel at the prefecture level from the Census 

and the Vital Statistics.
2
  

     We estimate the effects of contemporaneous labor market conditions and 

conditions at entry to the labor market simultaneously. Our estimates suggest that the 

overall effect of a recession experienced in youth on marriage rate is negative, and 

stronger than the effect of contemporaneous labor market conditions. Further, we find 

that the male unemployment rate experienced at age 18 lowers the affected cohort’s 

marriage rate in the long run. This result suggests that a shock to the male labor market 

produces a persistent income effect on family formation for the cohort entering to the 

labor market. In contrast, the contemporaneous female unemployment rate increases 

marriage, suggesting the simultaneous decision making on female labor supply and 

marriage.  

     At this point, our analysis is limited to the effect on the marriage rate, or more 

                                                                                                                                               

United States (Kondo 2008 [need more references here]).  
2
 Abe (1999) and Higuchi (2001) estimated the effect of unemployment rate at the year 

of graduation on marriage hazard using individual level panel data. However, their 

results are conflicting, probably because both of them use nation-wide labor market 

indices and control for time trend in different ways. We use prefecture or region level 

indices and control for nation-wide year effects non-parametrically.   
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precisely, the fraction of never-married women in each prefecture and birth-year cohort 

because of data availability. In future, however, we hope to get micro-data that allow us 

to examine fertility at the individual level.  

    The rest of this paper is organized as follows. The next section reviews the 

literature and explains why we think Japan may be different from the United States. 

Then, the third and fourth sections describe our empirical model and data. The fifth 

section reports the results and the final section provides with preliminary conclusion 

and proposes further analyses of fertility using microdata.  

 

2. Japanese youth labor market and marriage behavior  

     Kondo (2008) shows that, although slack labor market conditions for women 

relative to men increase marriage incidence for young American women, this increase in 

marriage reflects an inter-temporal substitution and the long run marriage rate is 

unaffected. Yet, this result may rely on the high labor turnover rate in the United States. 

In fact, Adsera (2005) argue that, in countries with rigid labor market structure, the 

unemployment rate has a negative effect on the total fertility rates.  

     In contrast to the United States, the labor turnover rate is low and the first job 

right after graduation is very important in Japan. Thus, as shown by Genda, Kondo and 

Ohta (forthcoming), the unemployment rate at entry to the labor market has almost 

permanent effect on earnings and employment for male high school graduates, while 

such effects do not exist in the United States. Therefore, labor market conditions in 

youth might well have more persistent effects on marital status and fertility outcomes in 

Japan.  
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     Furthermore, the persistence of the effect of male labor market conditions and 

that of female may be quite different. Since the pecuniary cost of a child is incurred for 

many years after the child is born, the decision to have a child depends on permanent 

income of the household. Given that labor market conditions at entry have a strong, 

persistent effect on male earnings, the effect of male labor market conditions 

experienced in youth can be also quite persistent. On the other hand, the opportunity 

cost of having a child depends more on the contemporaneous labor market conditions 

for women because the maternal time spent on a child falls rapidly as the child ages. 

Therefore, the effect of contemporaneous female labor market conditions may be 

stronger than that of female labor market conditions in youth.  

     Another important difference between Japan and the United States is that the 

average age at first marriage is much younger in the United States. Non-Hispanic white 

American women typically marry in the late teens and the early twenties. That is, the 

timing of marriage and labor market entry overlap. In contrast, the median age of 

marriage of Japanese women is in the mid to late twenties. Since Japanese women 

typically work for several years before getting married, we are able to estimate the 

effect of contemporaneous labor market conditions and the effect of labor market 

conditions in the late teens and early twenties simultaneously.  

 

3. Empirical model  

     Our goal is to identify the long-run effects of labor market conditions experienced 

in youth on the affected cohort’s family formation. Specifically, we regress the fraction 

of never-married women on the indices of labor market conditions in the previous year 
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and the year when the cohort was 18, 20 or 22 years old. We exploit regional variations 

in labor market conditions over time to control for nation-wide year effects and 

prefecture fixed effects. The never married ratios of men and women should move 

parallel in response to aggregate labor market shocks, thus we focus on the 

never-married ratio of women.  

     Thus, we estimate the following linear regression equation separately for each 

age:  

, 1 ,' ' 'apt a a p t a p t a x a apt ap at apt�M U U Xα β γ δ η ζ ε− − += + + + + + + …(1) 

Where �Mapt is the ratio of never-married women in the total female population of age a 

in prefecture p in year t, Up, t-1 is a vector of indices in the previous year’s labor market 

conditions, Up, t-a+x is a vector of the same set of indices in the year when this cohort 

was x years old, and Xapt represents all other covariates. ηap is a prefecture fixed effect 

and ζat is nation-wide year effect. The remaining random errors are denoted as εapt, 

which may be correlated within prefecture (i.e. standard errors are clustered by 

prefecture). The subscript a attached to each coefficient implies that this equation is 

estimated separately for each age.  

     We estimate equation (1) by the linear OLS using data at the prefecture and 

birth-year level. We use the linear OLS because it is easier to interpret the estimated 

coefficients. The major disadvantage of the linear OLS is that predicted values can be 

greater than 1 or smaller than 0. Thus, we have checked that predicted values from the 

regressions reported in this paper are in the range from 0 to 1. We have also tried 

logit-transformation of NM and confirmed that the results are qualitatively similar.
3
   

                                                 
3
 Since we control for prefecture-fixed effects and nation-wide year effects, grouped 

logit/probit estimates do not seem to yield consistent estimates.  
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4. Data  

Total and never-married population 

     Ideally, we would like to have an annual panel dataset of total and never married 

population by single age for each prefecture. However, the data for total and never 

married population by single age, sex and prefecture is available only from the 

quinquennial population Census (kokusei chosa). Thus, we have to impute the data for 

inter-Census years from the Census and the annual report of Vital Statistics (jinko dotai 

tokei nenpo). 

 For the total population, we assume that the population of each birth year cohort 

does not change much and take a weighted average of the last and the next Census data. 

In contrast, the number of never-married women fluctuates as the number of marriages 

reported in the annual Vital Statistics changes. What we identify is basically the link 

between this fluctuation from the Vital statistics and the labor market indices described 

in the next subsection.  

     Specifically, for each prefecture and sex, we define the population of each age in 

an inter-Census year as a weighted average of population of the same birth-year cohort 

in two Census years. For example, the population of age 28 in 1997 is defined as 

follows:  

 
_ 28 _ 1997

0.6* _ 26 _ 1995 0.4* _ 31_ 2000

Population age in

Population age in Population age in= +
 

Using seven waves, we construct a pseudo panel spanning from 1975 to 2005.  

     It is true that this definition does not take into account different migration rates 

for different ages. This omission may cause non-random measurement errors for the 
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teens and the early twenties because many of them move from rural areas to large cities 

to enter college or start a new job. Yet, we believe that such errors are negligible for the 

population of age 25 or older;
4
 therefore, we focus on marital status at age 25 or older.     

     The number of marriages by age of the bride in each prefecture is published 

annually as a part of the Vital Statistics, and the never-married population by single age, 

sex and prefecture is available from the Census since 1980. Using these data, first, we 

subtract the number of marriages formed after the latest Census from the never married 

population reported in the Census. Let us call this “forward imputation.” Second, we 

added the number of marriages to be formed by the next Census to the never married 

population reported in this next Census. Let us name this “backward imputation.” Lastly, 

we take a weighted average of the forward and backward imputations. For example, the 

never-married population of age 28 in 1997 is calculated as follows: 

1. Forward imputation: the never-married population of age 26 in 1995 - the number of 

marriages with 27-year-old brides in 1996 – the number of marriages with 

28-year-old brides in 1997. 

2. Backward imputation: never married at age 31 in 2000 + marriages with 31-year-old 

brides in 2000 + marriages with 30-year-old brides in 1999 + marriages with 

29-year-old brides in 1998. 

                                                 
4
 For 1991-2005, we tried an alternative definition that uses the annual population 

estimates reported in jinko suikei nenpo. Since the annual estimated population is 

available only for five-year age categories, we decomposed each five-year age cell into 

five single-year age cells using the ratio obtained from nearest two Census waves. For 

example, the population of age 28 in 1997 is defined as follows: 
_ 28 _ 1997 _ 25 ~ 29 _ 1997*

_ 26 _ 1995 _ 31_ 1995
( ) / 2

_ 23 ~ 27 _ 1995 _ 28 ~ 32 _ 1995

Population age in EstPopulation age in

Population age in Population age in

Population age in Population age in

=

+
 

We confirmed that the difference between this alternative definition and the definition 

used in the main analysis is negligible for population older than 24.  
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3. Weighted average: 0.6*forward imputation + 0.4* backward imputation. 

For years prior to 1980, only the “backward imputation” is available because 

Census 1975 does not provide with the never married population by single age. Thus, 

we regress the imputed never-married population on the backward imputation and 

interaction terms of age dummies and dummies for years since the last Census, using 

the data after 1980 and separately for each prefecture, to get the predicted never-married 

population for years prior to 1980 based on the backward imputation. The underlying 

assumption is that the difference between the forward and backward imputations 

depends only on the age and how far the last Census was.  

Eventually, we have a pseudo panel dataset of total and never-married female 

population at the prefecture and birth-year level, spanning from 1976 to 2005.  

 

Labor market indices and other covariates  

As indices for labor market conditions, we use the effective vacancy-applicant 

ratio (yuko kyujin bairitsu) and unemployment rates by gender. The effective 

vacancy-applicant ratio is the ratio of the number of vacancies posted to the public 

Employment Service Agency (shokugyo anteijo) to the number of job applicants 

registered to the Agency. This statistics is published by the Ministry of Health, Labor 

and Welfare and available at the prefecture level. However, this index cannot be 

decomposed by gender because the Agency does not allow employers to target a 

specific gender explicitly in their vacancy ads. Thus, we also use unemployment rates 

by gender based on the Labour Force Survey, although they are available only at the 
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region level. Male and female unemployment rates are published for 10 regions
5
 since 

1974. Therefore, unemployment rates at age 18 are available for cohorts born after 

1956.  

     Other explanatory variables include the population sex ratio and the fraction of 

men and women with high school or less education. The sex ratio is based on the 

estimated population described above. The fraction with high school or less educated is 

a fixed value for each prefecture and birth-year cohort based on Census 2000. Since the 

educational background is available only at the 5-year age categories, we assume that 

enrolment rate doesn’t jump a lot and take the moving average to impute educational 

background by single-age. For example, the value for 23 years old in 2000 is 

0.8*(average of age 20-24) + 0.2*(average of age 25-30). Thus this is available only for 

those who are already 22 years old in 2000, i.e. born by 1978. 

 

Summary Statistics  

     Figure 1 plots the fractions of never married women at age 25, 30 and 35 over the 

year of birth. The ratio of never-married has been rising for all age categories. Among 

women born in 1956, for example, more than a half had married by age 25 while only 

about one-third of women born in 1975 had married by age 25.  

     The upper panel of Table 1 summarizes the cohort level covariates. Our dataset 

include 1081 cohorts (47 prefectures times 1956-78). 1956 is the oldest cohort for 

whom unemployment rates at age 18 are available, and 1978 is the youngest cohort 

whose educational background can be determined from Census 2000. We follow each 

                                                 
5
 Hokkaido, Tohoku, Southern-Kanto, Northern-Kanto and Koshin, Hokuriku, Tokai, 

Kinki, Chugoku, Shikoku and Kyushu.  
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cohort from age 25 to 35.  

     The lower panel of Table 1 presents summary statistics of the labor market indices. 

Since male and female unemployment rates are expected to be correlated with each 

other, we also report the correlation coefficient net of year- and prefecture- effects.
6
The 

correlation between male and female residual unemployment rates is 0.68, which is 

admittedly high. Yet, the problem caused by multi-colinearity between two explanatory 

variable is that estimates tend to have large standard errors and often unstable in sign. 

Thus, as long as the estimated coefficients are statistically significant and in consistent 

signs, the correlation between male and female unemployment rates is not a critical 

problem for this study.  

 

5. Results  

     Table 2 presents the estimated effect of past and present effective 

vacancy-applicant ratio, which proxies for prefecture-level labor market conditions. 

Each column corresponds to a regression of equation (1) using the sample of a particular 

age. Slack labor market conditions experienced at age 18 and 22 have somewhat 

persistent negative effects on the affected cohort’s marriage rate. In contrast, the 

contemporaneous vacancy-applicant ratio does not have a significant effect.  

Table 3 reports the estimated effects of past and present unemployment rates by 

gender. The male unemployment rate experienced at age 18 has persistent positive effect 

on the fraction never-married. The male unemployment rate experienced at age 20 and 

                                                 
6
 Since we control for year- and prefecture- effects in the main regression, the 

identification of the effects of male and female unemployment rates depends on the 

variations net of these fixed effects.  
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22 have somewhat weaker but still significant and persistent effects. This result implies 

a negative income effect from a recession at entry to the labor market for men.
7
  

     In contrast, the female unemployment rate experienced in youth does not have a 

statistically significant effect on the rate of never-married later. On the other hand, the 

contemporaneous female unemployment rate has a significantly negative effect, while. 

the contemporaneous male unemployment rate is insignificant though consistently 

positive. This result may imply that substitution effect is inter-temporal and the income 

effect is more permanent.  

     The effects of the vacancy-applicant ratio at age 18 and 22 gradually fade away 

by the early thirties. The effect of the male unemployment rate at age 18 remains 

significant until age 35 although the effects of the male unemployment rate at age 20 

and 22 fades away by the early thirties. In sum, a negative shock to the (male) labor 

market substantially delays the timing of marriage among women who were at entry to 

the labor market, while it does not significantly change the likelihood of having ever 

married by age 35. Yet, this delay might affect the total fertility rate, provided that the 

age specific fertility falls sharply after 35.  

    In both Tables 2 and 3, the estimated coefficients of the other covariates are in 

plausible signs. The negative coefficients of the male to female ratio imply that, if there 

are more men, it is easier for women to find a spouse. Also, more educated women tend 

to marry later, while more educated men are more attractive potential spouses for 

women. 

                                                 
7
 The stronger persistence of the unemployment rate at age 18 than that of the rate at 

age 22 is consistent with the finding by Genda et al (forthcoming) that a recession at 

entry has more negative and persistent effects for high school graduates than for college 

graduates in Japan.  
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6. Preliminary conclusion and further research agenda 

     Using panel data at the prefecture level, we have shown that a negative shock to 

the male labor market leads to fewer marriages among women in the cohort who were at 

entry to the labor market. This result seems to be consistent with the argument that the 

prevailed anxiety for future employment and financial situation discourages Japanese 

youths from setting up a family. If so, improving employment opportunities for young 

men might alleviate the population aging.  

     Yet, we would need further analysis using individual-level data to derive clearer 

policy implications. Individual-level data would allow us to specify the exact year of 

entry to the labor market for both men and women. Also, our current dataset does not 

allow us to analyze fertility, which has more important implication for social security 

policies and long-run macroeconomic growth than marriage. In fact, obtaining fertility 

history data would be much easier to obtain marriage history because the timing of child 

births could be retrieved from any household data which includes children’s ages. We 

are planning to apply for microdata of the Employment Status Survey for further 

analyses. 
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Figure 1: Ratio of never-married in female population at age 25, 30 and 35

 

 

Table 1Table 1Table 1Table 1....    Summary Statistics Summary Statistics Summary Statistics Summary Statistics     

    

Prefecture*birth-year cohorts, born 1956-1978  
 

Sample size 1081 

Average male to female population ratio  1.03 

Ratio of high school or less educated, men  51.7% 

Ratio of high school or less educated, women  50.9% 

Note: weighted by female population of each cohort at age 25. 

  

Labor market indices, 1974-2005 
 

Effective vacancy-applicant ratio (yuko kyujin bairitsu) 0.822 

Male unemployment rate (region level) 3.13% 

Female unemployment rate (region level) 2.84% 

Corr(male u, female u) net of year- and prefecture- effects 0.68 

Note: unweighted average of 47prefectures over 32 years. 
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