3.1 The Japanese National Fertility Survey

The JNES is a nationally representative sample of 18-49 year-old women conducted every five
years by the National Institute for Population and Social Security Research. The JNFS has regularly
asked respondents if they were previously married, but the 13™ survey was the first to ascertain the
tlmmg of first marriage and first marital dissolution for those who reported a previous marriage. The
13™ JNFS is comprised of separate samples of 4,241 unmarried women and 6,836 married women,
with response rates of 70% and 86%, respectlvely After excluding never-married women, we are left
with a base analytic sample of 7,391.> Excluding those who married prior to 1980 (and thus married
at relatively young ages) and those who married after 2000 (and thus have had limited exposure to the
risk of divorce) leaves a sample of 5,740 first marriages. Further elimination of 312 women with
missing marital history information (e.g., date of marriage, date of divorce) and 46 women missing
information on educational attainment reduces our sample to 5,382 (92% of the total sample of wom-
en for whom year of first marriage either fell between 1980 and 1999 or was not ascertained).

Use of listwise deletion implies an assumption that missingness is random with respect to marriage
cohort, educational attainment, and divorce experience. Simple tabulations suggest that this assump-
tion is not warranted. Women who report having divorced are much more likely than those in their
first marriage to be excluded as a result of missing data on the timing of marriage and/or divorce and
this relationship is stronger for women with a high school education or less, relative to their more ed-
ucated counterparts. To assess the sensitivity of our results to violation of the assumption that data
are missing at random, we imputed values of missing marrlage and divorce dates using median values
of age at marriage and duration to divorce and widowhood.> More specifically, we first imputed
missing data on the century month of first marriage by adding observed birth cohort- and education-
specific median ages at first marriage (in months) to observed century month of birth. We then im-
puted missing data on duration to divorce by using observed marriage cohort- and education-specific
median durations to divorce. To provide a bound for our estimates, we also made the extreme as-
sumption that all of the 106 currently married respondents with missing information on marital histo-
ry experienced divorce.

To examine educational differences in divorce, and changes therein, we estimated two sets of pro-
portional hazard models for divorce. We first estimated a model that included educational attainment
and marriage cohort and then proceeded to allow educational differences to vary by marriage cohort.
We estimated both models for the subset of respondents with no missing data and the full sample with
missing data on marital history imputed. We defined marriage cohort by splitting the sample into
those who married in the 1980s (44% of total) and those who married in the 1990s (56% of total).
Educational attainment is a four-category measure: junior high school, high school, junior college or
vocational school, and university. Because the longest exposure to the risk of divorce in the second
cohort is 15 years, we censored intact marriages in the first cohort at a duration of 180 months. Be-
cause the second cohort is comprised of marriages with lower average exposure to the risk of divorce,
we also estimated models using data in which intact marriages were censored at shorter intervals (e.g.,
10 years), but doing so did not substantively alter our results. »

3.2 Japanese Panel Survey of Consumers

* We also excluded 103 unmarried respondents who did not answer the question about previous
marriage experience.

3 This procedure resulted in 12 imputed marriage years outside of the period 1980-1999. The sam-
ple size for the imputed data is thus 5,662 rather than 5,674.
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The JPSC is an ongoing annual survey of a nationally representative sample of women conducted
by the Institute for Research on Household Economics. The original sample was stratified by marital
status, with 1,002 married women and 498 unmarried women between the ages of 24 and 34 surveyed
in the first wave in 1993. A second cohort consisting of 201 married and 299 unmarried women was
added in wave 5 (1997) and a third cohort consisting of 351 married and 485 unmarried women was
added in wave 11 (2003). The response rate at the first interview in 1993 was low (41%), but charac-
teristics of the resulting baseline sample closely resemble national data and retention across subse-
quent waves has been about 95% (Higuchi, Iwata, and Nagai 1999).

Our analytic subsample is comprised of person-year records for women in their first marriages, and
thus includes those who were married at initial observation in 1993, 1997, or 2003 as well as those
who married subsequently.® In this sample, 1,928 individual women contributed 14,304 person-years
of exposure to the risk of divorce. Most of these women (n=1,529 or 79%) were married at the first
observation — wave 1 for the original cohort and waves 5 and 11 for the second and third cohorts, re-
spectively. Marital histories for these women are thus left-truncated but we do know the year of mar-
riage and thus marital duration at initial observation. Marriages of similarly aged women that dis-
solved prior to the initial survey are left-censored because marital history information was not col-
lected from women who were not married at initial observation.

To evaluate the alternative explanations for educational differences in the risk of divorce summa-
rized above, we used this sample of women in their first marriages to estimate a series of discrete-
time hazard models for marital dissolution. Because a significant proportion of women were lost to
follow-up during the study and because failure to account for non-random panel attrition may affect
estimates for coefficients of interest, we treated loss to follow-up as a competing risk, using the per-
son-year data to estimate multinomial logistic regression models. In the baseline model, we included
only educational attainment, a linear measure of marital duration, and a categorical indicator of the
presence of children (no children, one child, two or more children). Educational attainment was
measured using the same four categories as in the JNFS, but in the analyses presented below we col-
lapsed women in the two highest categories into a single group given small sample size and the simi-
larity of estimated coefficients for women with 2-year and 4-year college degrees.

We then proceeded to incorporate a range of individual and family characteristics that may account
for observed educational differences in divorce. To evaluate the role of economic stress, we included
measures of family income and husband’s employment status. Continuous measures of husbands’
and wives’ income have been collected at every wave of the survey and we summed these values to
construct a measure of total income which we standardized to have a mean of zero and a standard de-
viation of one. Husband’s employment status is a three-category measure distinguishing those in

* We limit our analyses to women in their first marriages given the small number of higher-order
marriages observed in our sample (n = 35, 2% of all marriages) and evidence that correlates of di-
vorce may differ for first marriages and remarriages (Booth and Edwards 1992). Because women
who were married at first observation were not asked about previous marriages, we made the assump-
tion that women living with a child whose age was greater than current marital duration were remar-
ried. This assumption is based on evidence that mothers receive sole custody of children in most di-
vorce cases (Raymo, Iwasawa, and Bumpass 2004) and that premarital births remain very uncommon
(National Institute of Population and Social Security Research 2011). This approach obviously pre-
cludes identification of remarriages involving women who either did not have children in their first
marriage or did not live with children from their first marriage.
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regular employment from those who were marginally employed (part-time, contract employees, not
working), and those who were self-employed or working in a family business.

To evaluate the role of women’s economic independence, we constructed a measure of dependency
calculated as husband’s income minus wife’s income divided by the sum of husband’s and wife’s in-
come (Sorensen and McLanahan 1987). This measure thus ranges from 1 (total dependency on hus-
band’s earnings) to -1 (total dependency on wife’s earnings). Women’s employment is measured by
a dichotomous indicator of regular employment, with all other employment statuses (part-time, con-
tract, self-employed, family worker, not working) coded as zero.

To assess the hypothesized relevance of work-family stress associated with the second shift, we
constructed measures of women’s time spent on commuting, employment, childcare, and housework
on a typical weekday. This information comes from a time use module that has asked women to allo-
cate their time (and their husband’s time) across several activities at each wave of the survey.” As
with income, we standardized this measure of time use to have a mean of zero and standard deviation
of one.

Finally, to assess the role of educational differences in the relevance of “face,” we included several
measures of nonnormative family outcomes, including early marriage (defined as marriage prior to
age 22), an approximation of marriage in response to pregnancy (childbirth and marriage in the same
year), and indicators of female age hypogamy (wife older than husband) and educational hypogamy
(wife more highly educated than husband).® To the extent that all of these family behaviors are asso-
ciated with both lower education and the risk of divorce, we expect them to explain some part of the
negative educational gradient in divorce. To assess direct associations between family background
and the risk of divorce, we included a categorical measure of respondents’ fathers’ education. The
three categories for this measure are less than high school, high school or vocational school, and uni-
versity.

A total of 1,598 person-year records (11% of the total sample) had missing information on one or
more of the covariates. The prevalence of missing values was highest for respondent’s income and
husband’s income, at 8% and 7%, respectively. To avoid the loss of observations, we used the rou-
tine for multivariate imputation via chained equations (ICE) in Stata to impute missing values. De-
scriptive statistics and coefficient estimates presented below are based on five imputed data sets.
Other approaches to dealing with missing data (listwise deletion, mean imputation) produced substan-
tively similar results.

4. Results
4.1 Trends in educational differences

Table 2 summarizes the INFS data, presenting the proportions divorced within 15 years, by educa-
tional attainment and marriage cohort. Figures for the sample with missing dates imputed are pre-
sented in the lower panel. The overall proportion divorcing within 15 years increased from .08 for
the 1980s marriage cohort to .10 for the 1990s cohort despite the shorter average duration of exposure
for the second cohort. The figure of .08 for the 1980-89 cohort is substantially lower than the value

> We also considered husbands’ participation in childcare and domestic work but this was unrelated
to the risk of divorce.

® Because respondents were not asked to provide both the month and year of marriage and first
childbirth, it is not possible to construct a standard measure of bridal pregnancy or “shotgun marriage”
(i.e., first birth within seven months of marriage).
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of .17 for the 1985 cohort based on vital statistics data (Raymo, Iwasawa, and Bumpass 2004), re-
flecting a level underreporting similar to that in the NFRJSO1 and JGSS data. In both cohorts, the
small group of women who did not complete high school was, by far, the most likely to divorce.
Tabulations that include the imputed data (bottom panel) are similar to those in the upper panel, but
the levels of divorce are higher (reflecting our assumptions about missing marital histories). This is
particularly true in the 1980-89 cohort among women in the lower two educational categories, reflect-
ing the fact that many of the imputed divorces involved less-educated women in the 1980s marriage
cohort.

Table 3 presents the results of proportional hazards models for divorce using the JNFS data. Esti-
mates using the sample with no missing data are on the left and those using imputed values for miss-
ing data are on the right. These estimates allow for statistical inference regarding tabulations present-
ed in Table 2. As in Table 2, results of these models show that the risk of divorce is inversely related
to educational attainment and increased sharply in the more recent marriage cohort. Relative to high
school graduates, the risk of divorce is 33% lower for women with a two-year degree and about 50%
lower for those with a four-year college degree. The risk of divorce within fifteen years is 74% high-
er in the 1990s marriage cohort than in the 1980s cohort.

The estimates of primary interest are the hazard ratios associated with the interaction between edu-
cational attainment and marriage cohort. These estimated interaction terms are not large, none ap-
proach statistical significance, and their inclusion does not improve model fit. In contrast to earlier
research (Ono 2009; Raymo, Iwasawa, and Bumpass 2004), we thus find no evidence that the nega-
tive educational gradient in divorce has increased, at least when comparing marriages that took place
in the 1980s and 1990s. Conclusions are unchanged when we use the imputed data. Hazard ratios for
different levels of educational attainment (relative to high school graduates) are similar in the two
sets of models and the cohort increase is smaller (reflecting the relatively high prevalence of imputed
divorces in the first cohort).

4.2 Correlates of divorce

Table 4 presents descriptive statistics for the JPSC sample (averaged across the five imputed data
sets). We present figures for the full sample of person-years (column 1) and for each of the three ed-
ucational categories (columns 2-4). Looking first at the outcome variable — marital status at wave t+1
conditional on being in one’s first marriage at wave t — we see that divorce occurred in 1% of person-
years of exposure and that 4% of respondents were lost to follow-up, on average. The annual proba-
bility of divorce is much higher for women in the lowest educational group (.03) than in the other two
groups (.01). Although women who do not finish high school are an increasingly small and selective
group in Japan, they do comprise 6% of our analytical sample. Clear educational differences exist in
most of the variables, with education inversely related to the number of children and positively relat-
ed to couple’s income, husband’s regular employment, and women’s time spent commuting, working,
and engaged in childcare and housework. Contrary to our speculation that highly educated women
may be more economically dependent, education is inversely related to income dependence and posi-
tively related to regular employment in this sample, perhaps reflecting recent changes in the nature of
married women’s employment in Japan (Raymo and Lim 2011). As expected, early marriage and
bridal pregnancy are much more common among women at the lower end of the educational spectrum,
but age hypogamy is unrelated to women’s education and educational hypogamy is much more com-
mon in the highest educational group (reflecting both ceiling effects and the fact that many women
with a two-year degree marry high school graduates). Finally, it is clear that father’s education is
strongly associated with daughter’s education.
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Tables 5a and 5b present results for the five models described above. As in our analyses of the
JNFS data, the baseline model shows a strong negative educational gradient in divorce. In fact, the
odds ratios for the different educational categories in Table 5a are remarkably similar to those pre-
sented in Table 3, with the odds of divorce relative to high school graduates three times higher among
Jjunior high school graduates and roughly half as large among women with a tertiary education. We
also see that women with two or more children are significantly less likely to divorce than their coun-
terparts with no children. Importantly, Table 5b shows that there are no significant educational dif-
ferences in the risk of panel attrition, and estimated educational differences in the risk of divorce in
these models are nearly identical to those in models that do not treat loss to follow-up as a competing
risk (not shown).

Results for Model 2 show that, consistent with expectations, lower income and husband’s marginal
employment are both strongly associated with an elevated risk of divorce. Relative to couples with
the mean level of income, the odds of divorce are 41% higher for those whose income falls one
standard deviation below the mean (i.e., 1.00/0.71 = 1.41). Similarly, women whose husbands are
employed part-time, in contract work, or not working have odds of divorce that are nearly three times
larger than those with husbands in regular employment. Controlling for these measures of economic
stress reduces the estimated educational differences in divorce somewhat, but the negative education-
al gradient remains pronounced and statistically significant.

In Model 3, the relationship between divorce and the measure of women’s economic independence
is consistent with expectations. The odds of divorce for women whose income is equal to their hus-
bands are over twice as likely to divorce as those who are completely dependent on husband’s income
(i.e., 1.00/0.45 =2.22). Similarly, women who are in regular employment appear to have a higher
risk of divorce than those who are not, but this difference is not statistically different from zero.
However, as noted above, higher education is associated with greater economic independence in this
sample, and inclusion of these indicators of women’s economic (in)dependence does little to alter the
estimated educational differences in divorce.

Model 4 provides no evidence to support the “second shift” hypothesis, as women’s total work
hours are unrelated to the risk of divorce. The results of Model 5 are interesting and partially incon-
sistent with the hypotheses developed above. Consistent with expectations, non-normative family
behaviors are strongly associated with divorce. The odds of divorce are roughly twice as large for
women who married a man younger than themselves, married in response to pregnancy, and married
before age 22. However, contrary to the “face” hypothesis elaborated above, fathers’ education is
positively related to the risk of daughters’ divorce. Relative to those whose fathers did not complete
high school, the odds of divorce are 49% higher for women whose father completed high school or
vocational school and 83% higher for those whose father graduated from university. Presumably, pa-
rental economic resources and access to housing and other forms of financial support following di-
vorce are more important than “face” in predicting divorce (unless, of course, loss of face associated
with divorce is more important for lower SES families). Higher paternal education offsets the mar-
riage destabilizing behaviors concentrated among women with lower education so that the education-
al differences in divorce in this final model are similar to those observed in the previous models.
Thus, none of our posited explanations accounts for the pronounced negative educational gradient in
divorce in Japan.

5. Discussion

Our goal in this paper was to provide the first comprehensive analysis of educational differences in
divorce in Japan. To this end, we used data from a large survey with retrospective marital history in-
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formation to estimate educational differences in divorce and their change across two marriage cohorts
and data from an ongoing panel survey to examine individual and family factors that may account for
observed educational differences in divorce.

In the first set of analyses, we found a strong negative educational gradient in the risk of divorce,
with women who completed a two-year or four-year college degree 30-50% less likely than high
school graduates to divorce within the first 15 years of marriage. The small group of women who did
not complete high school also had a far higher likelihood of divorce than any other group. In these
analyses, we found no evidence that the negative educational gradient in divorce has grown over time.
Our results thus provide no support for the one scenario in which we expected a stronger negative
gradient in the second cohort (economic stress) or for the three scenarios in which we expected the
negative educational gradient to weaken over time (women’s independence, work-family stress, and
face).

Our second set of analyses confirmed the strong negative educational gradient in divorce, with es-
timated educational differences very similar to those found in our analyses of the JNFS data. We also
found that, with two exceptions, the posited correlates were related to the risk of divorce in expected
ways. The exceptions were women’s total time spent on work, commuting, childcare, and housework,
which was unrelated to the risk of divorce, and father’s education, which was positively related to the
risk of divorce. Contrary to our expectations, however, inclusion of these variables did little to ex-
plain the large estimated educational differences in the risk of divorce. Indeed, the only result con-
sistent with our hypotheses was evidence that the negative educational gradient was partially ex-
plained by lower combined income and husband’s marginal employment among women with lower
levels of education. The concentration of early marriage and bridal pregnancy (included in Model 5)
also explained a small part of the high relative likelihood of divorce among the least educated women.

The theoretical puzzle motivating our analyses thus remains unsolved. The relative insensitivity of
the educational gradient to control for posited mediators suggests three possibilities. The first is that
we have not adequately measured the key concepts of economic hardship, wives’ economic depend-
ence, work-family stress, and the role of “face.” However, most of the measures used in our analyses
are standard and straightforward, thus suggesting that incorporation of additional measures of the
same concepts would presumably not alter our results. It is possible that there are other dimensions
of “face” or reputation that we have not measured. Examples might include the role of family,
friends, and coworkers in bringing couples together or the importance of family stability for hus-
band’s reputation at work. If couples introduced by family, friends, or work colleagues are less likely
to divorce, and if such pairings are more common among the highly educated (or more stable among
the highly educated), we would expect a negative relationship between education and divorce. Simi-
larly, if stable marriage is relevant for men’s promotion prospects (or successful social interactions
more generally), higher opportunity costs of divorce may contribute to the observed negative educa-
tional gradient. Unfortunately, the data needed to evaluate these hypotheses do not exist.

A second possibility is that our data are problematic, with divorces among highly-educated women
underrepresented. Although both surveys produce predicted levels of divorce that are lower than
those based on vital statistics data, the estimated educational differences in the two surveys are nearly
identical. This similarity reduces our concerns about data quality somewhat.

The third, and most interesting, possibility is that the four explanations we have offered are indeed
largely irrelevant and some other form of contextual modification to standard theorization is required
to understand the strong negative relationship between educational attainment and divorce in Japan.
Possible examples might include patterns of selection into marriage or the central importance of in-
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vestment in children’s educational success in Japan’s highly competitive educational system. Evi-
dence that highly-educated women are less likely to ever marry (e.g., Raymo 2003) suggests the pos-
sibility that those who do marry may be more selective than their less educated counterparts with re-
spect to effort invested in the spouse search process, marital commitment, or other unobservable fac-
tors associated with marital stability. Alternatively, the observed negative educational gradient may
reflect stronger commitment to, and familial investment in, children’s educational success among
more highly-educated women (and their husbands) in a context where private expenditures on educa-
tion are large, competition for entrance into more prestigious schools is fierce, and educational suc-
cess is a powerful predictor of life outcomes.

Subsequent efforts to understand the theoretically unexpected relationship between educational at-
tainment and divorce in Japan should seek to employ richer data (that cover a longer period of histor-
ical time and do not suffer from the same degree of underrepresentation of divorce that characterizes
the JNFS and JPSC). Another potentially useful strategy is the evaluation of similar questions in so-
cieties like Japan where divorce has increased rapidly while the social and economic costs remain
substantial. Interestingly, Park and Raymo (2009) find evidence of a strong negative educational
gradient in divorce in Korea, another setting where such a relationship is not predicted by standard
theoretical frameworks. Better understanding the conditions that contribute to a concentration of di-
vorce at the lower end of the socioeconomic spectrum despite limited reduction in its social and eco-
nomic costs has potentially important implications for the evaluation of linkages between family
change and processes of stratification in other countries in Asia (and elsewhere) where divorce is cur-
rently uncommon but family change is occurring rapidly.
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Table 1: Evidence on educational differences in divorce in Japan

Unit
of analy-
Author (Year) Data source Sis Findings
Ogawa and Ermisch 1988 Mainichi Family Survey Wor- No educational differences
(1994) en
Raymo, Twasawa, and 1980, 1990, 2000 Japanese Wom- Negative educational gradient in recent years
Bumpass (2004) Censuses en g g y
Kafd (2005) National Family Research Ja- Cou- Husband's education negatively associated with di-
pan 2001 ples vorce
Raymo (2008) National Family Research Ja- Wom- Negative educatlpnal gradient, no evidence of
pan 2001 en change across marriage cohorts
Raymo (2008) ' 2000-2003 Japan General So- Wom- Negative educatlpnal gradient, no evidence of
cial Surveys en change across marriage cohorts
2000-2002 Japan General So- Cou- Husband's education negatively associated with di-
Ono (2009) . . .
cial Surveys ples vorce in recent marriage cohorts




Table 2: Proportion divorced within 15 years of marriage, by marriage cohort and educational at-

tainment (13" Japanese National Fertility Survey)

Marriage cohort = 1980-1989

Marriage cohort = 1990-1999

Educa- Did not Did not
tion divorce Divorced Total divorce Divorced Total
Junior High School
n 82 24 106 73 36 109
% 0.77 0.23 1.00 0.67 0.33 1.00
High School
n 1,055 105 1,160 1,131 152 1,283
% 0.91 0.09 1.00 0.88 0.12 1.00
Junior College/Vocational School
n 753 46 799 1,086 98 1,184
% 0.94 0.06 1.00 0.92 0.08 1.00
Univer-
n 272 16 288 426 27 453
% 0.94 0.06 1.00 0.94 0.06 1.00
Total
n 2,162 191 2,353 2,716 313 . 3,029
% 0.92 0.08 1.00 0.91 0.10 1.00

Marriage cohort = 1980-1989*

Marriage cohort = 1990-1999*

Educa- Did not Did not
tion divorce Divorced Total divorce Divorced Total
Junior High School
n 83 43 126 77 47 124
% 0.66 0.34 1.00 0.62 0.38 1.00
High School
n 1,065 173 1,238 1,146 205 1,351
% 0.86 0.14 1.00 0.85 0.15 1.00
Junior College/Vocational School
n 765 73 838 1,095 127 1,222
% 0.91 0.09 1.00 0.90 0.10 1.00
Univer-
n 276 21 297 429 37 466
% 0.93 0.07 1.00 0.92 0.08 1.00
Total
n 2,189 310 2,499 2,747 416 3,163
% 0.88 0.12 1.00 0.87 0.13 1.00

Note: * indicates sample that includes observations with missing data imputed
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Table 3: Hazard ratios from Cox regression models for divorce within 10 years of marriage

Listwise deletion of missing data Imputation of missing data
: Model
Variable Model 1 Model 2 Model 1 2
Education
* * *
Junior high school 298 * 2.78 * 290 * 2.88 *
- High school (omitted) 1.00 1.00 1.00 1.00
* *
Junior college/Vocational school 0.67 * 0.62 * 0.65 * 0.61 *
% %
University 0.53 * 0.60 # 0.51 * 0.49
Marriage cohort
1980-89 (omitted) 1.00 1.00 1.00 1.00
* *
1990-99 1.74 * 1.69 * 141 * 1.36
Interaction
Junior high school x 1990-99 1.15 1.01
Junior college/Vocational school x 1990-
99 1.12 1.13
University x 1990-99 0.83 1.05
N 5,382 5,382 5,662 5,662
df : 4 7 4 7
log-likelihood -4,196 -4,195 -6,084 -6,084

% p< 01, * p<.05, # p<.10



Table 4: Descriptive statistics for the JPSC sample, by educational attainment

Jun-

Jr. college/

tglo- ior high sciléi? Voc. school/
Variable school University
Status at wave t+1

Married 0.95 0.92 0.95 0.95

Divorced 0.01 0.03 0.01 0.01

Lost to follow-up 0.04 0.05 0.04 0.04
Education

Junior high school 0.06 1.00 0.00 0.00

High school 0.63 0.00 1.00 0.00

Jr. college/Vocational School/University 0.31 0.00 0.00 1.00
Marital duration (years) 9.33 10.8 9.62 8.45

(s.d) (52 (544 (5.25) (5.16)
Number of children

Zero 0.13 0.06 0.11 0.19

One 0.23 0.21 0.20 0.28

Two or more 0.64 0.73 0.69 0.53
Couple income (standardized) 0.00 -0.36 -0.08 0.22

(s.d) (1.0 (087  (0.96) (1.05)
Husband's employment status

Regular employee 0.85 0.75 0.83 0.90

Part-time/contract/not working 0.04 0.07 0.04 0.03

Self-employed/family worker 0.11 0.17 0.12 0.07
Income dependency 0.72 0.78 0.72 0.69

(s.d) 03 (035 (0.36) (0.40)
Regular employment” 0.19 0.12 0.17 0.23
Total wor{c, commuting, and domestic hours 0.00 0.07 0.00 001
(standardized)

(s.d) (1.0 (1.06 (0.99) (1.00)
Early marriage® 0.09 0.45 0.09 0.01
Bridal pregnancy” 0.06 0.16 0.07 0.03
Educational hypogamy” 0.16 0.00 0.10 0.32
Age hypogamy” 0.14 0.14 0.13 0.15
Father's education

Less than high school 0.44 0.63 0.51 0.23

High school/vocational school 0.44 0.33 042 0.49

University 0.13 0.04 0.05 0.28
N 14,3 832 9,001 4,471

a: 1=yes, 0=no
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Table Sa: Odds ratios from competing risks models of divorce (divorce vs. remaining mar-

Variable Model 1 Model 2 Model 3 Model 4 Model 5
Education

Junior high school 3.16 * 274 % 294 * 2.94 226 **

High school (omitted) 1.00 1.00 1.00 1.00 1.00

Jr. college/Vocational /University 053 * 0.61 * 0.61 * 0.60 0.48 **
Marital duration 1.01 1.01 1.01 1.01 1.02
Number of children

Zero (omitted) 1.00 1.00 1.00 1.00 1.00

One 0.82 0.78 1.03 0.97 0.89

Two or more 049 * 047 * 062 # 0.57 047 *
Couple income (standardized) 071 * 0.66 * 0.65 0.70 **
Husband's employment status

Regular employee (omitted) 1.00 1.00 1.00 1.00

Part-time/contract/not working 273 * 1.71 # 1.71 1.58

Self-employed/family worker 1.28 1.24 1.23 1.30
Income dependency 045 * 0.46 048 **
Regular employment” 1.46 1.42 1.41
Total work, commuting, and domestic hours (standardized) 1.08 1.07
Early marriage” 1.82 *
Bridal pregnancy” 2.48 kE
Educational hypogamy” 1.42
Age hypogamy” 1.70 *
Father's education

Less than high school (omitted) 1.00

High school/vocational school 1.49 *

University 1.83 *
N 14,304 14,30 14,304 14,30 14,304
df 10 16 20 22 34
log-likelihood -3,341 -3,322 -3,305 -3,304 -3,283

** p<.01, * p<.05, # p<.10
a: omitted category is “no”
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Table 5b: Odds ratios from competing risks models of divorce (panel attrition vs. remaining unmarried)

Variable Model 1 Model 2 Model 3 Model 4 Model 5
Education

Junior high school 1.21 1.25 1.25 1.25 1.10

High school (omitted) 1.00 1.00 1.00 1.00 1.00

Jr. college/Vocational /University 0.97 0.93 0.93 0.93 0.91
Marital duration 0.99 0.99 0.99 0.99 098 #
Number of children

Zero (omitted) 1.00 1.00 1.00 1.00 1.00

One 0.66 0.68 0.70 0.69 0.70

Two or more 0.65 0.69 0.70 0.69 0.69
Couple income (standardized) 1.11 1.09 1.09 1.09
Husband's employment status

Regular employee (omitted) 1.00 1.00 1.00 1.00

Part-time/contract/not working 1.38 1.42 1.42 1.38

Self-employed/family worker 1.28 1.24 1.23 1.30
Income dependency 0.83 0.87 0.87 0.86
Regular employment” 1.38 1.38 135 *
Total work, commuting, and domestic hours (standardized) 1.00 1.01
Early marriage® 1.40 *
Bridal pregnancy” 1.09
Educational hypogamy” 0.95
Age hypogamy” 0.83
Father's education

Less than high school (omitted) 1.00

High school/vocational school 0.94

University 1.25 #
N 14,304 14,30 14,304 14,30 14,304
df 10 16 20 22 34
log-likelihood -3,341 -3,322 -3,305 -3,304 -3,283

i p<.01, * p<.05, # p<.10
a: omitted category is “no”
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What is Eurostat?

* Eurostat is...

— ...the Statistical Office of the European Union, first
established in 1952 as a service of the High Authority
for Coal and Steel

— ...now one of the 44 Departments/Services of the
European Commission

— ...the Directorate General whose mission is to provide
the European Union with a high-quality statistical
information service

— ...the central institution of the European Statistical
System (ESS) - a network of National Statistical
Institutes (NSls) fromall EU and EFTA Countries
(statistical law)

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 3

Why Eurostat does projections?

* Population projections are primary input to
economic and budgetary projections,
used for the assessment.of the long run
sustainability of public finances in the EU
(pensions reforms; ete.)

 Eurostat receives a mandate from ECOFIN
(the"Council of Ministers of Economics and
Finance of the EU Member States)

» Eurostat projections are therefore the EU
official projections (but alternatives do

eXlS‘l) ‘ )
Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 4

The cycle of population
projections in Eurostat
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Eurostat projections production

* Focus on EU and EFTA countries (31)

* On annual basis: howcasting
— short-term forecasts of vital events year T and population
on 1 January year T+1 based on the latest observed
monthly vital data (Nowcast data collection), usually
published on 15 December.year T

* On 3-year basis: population
projections
— Long-term projections at national and regional level
(NUTS2) by sex, single year and single age (100+)

— Acronym: EUROPOPyear = EUROstat POpulation
Projections year-based
— Outsourced during 1980-2002. Internal production from
2003.
Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 6




The production.cycle (1/4)

1) Direct mandate from ECOFIN (Council of
Ministers of Economics and Finance of the
EU Member States)

» Close cooperation with the EPC Ageing
Populations and Sustainability Working Group
(national official economists) and with the
Eurostat \Working. Group on Population
Projections (NSls demography experts)

2) Organisation of Joint Eurostat/UNECE
Work Session on Demographic Projections

- /Review of the state of the art in the domain

« Events: Vienna 2005, Bucharest 2007, Lisbon
2010

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 7

The production cycle (2/4)

3) Preparation of the methodology and provisional
results
In-house activity
National level
Data from Eurobase (official data) plus — if needed — few
adjustments, usually in cooperation with NSI
4) Discussion at the Joint Eurostat WG on
“Population Projections” and EPC WG on “Ageing
populations and Sustainability”
About 70 experts from Member States and EFTA
countries

In-depth screening of EUROPOP
5) Fine-tuning of EUROPOP
Eventual further consultation

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries

The production.cycle (3/4)

6) Public release of EUROPOP national level
- Entry into the process of age-related expendittire

projections
Assumptions Projections
P 11 “Unemployme. |
| Labour 1l benefits }
| Productivity 11 7
yainesen | | ! b
| Health |
] ! ‘1 1 vaind \l -; Total
Population | [} o, B al|l o 1| age-
? | force = L+ Longterm [ .i related
| | conoamemos 1 [ ] eare [ spending
| "t I
bk | f—of Education J
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Convergence i 1 1 |
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[ Reaintersst | |
L_rate constant -
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The production cycle (4/4)

7) Sensitivity variants upon request from

main users (e.g. higher life expectancy,

higher migration, efc.)

Preliminary calculations of projections at

regional level:(NUTS2), based on

methodology developed by NIDI some

time ago

9) Transmission to the NSIs for feedbacks

10) Fine-tuning

11) IF’ubllic release of EUROPOP regional
eve

8)

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries

Past exercises
« EUROPOP2004: Trend Scenario

— Baseline + 6 variants: high population, low population,
youn?er age profile population, older a?e profile
population, high fertility and zero.migration

— regional (NUTS2.level) projections (up to 2031)
- EUROPOP2008: Convergence Scenario

— main results and “no migration” variant
— faster/slower convergence variants (not released)
— regional (NUTS2 level) projections (up to 2031)

- EUROPOP2010: Convergence Scenario
— main results and “no migration” variant
— same convergence distributions of Europop2008
— no regional projections

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 1

Assumptions and
Technicalities of
Europop2010
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A varied continent

* Small and big countries: from
Liechtenstein/(30k inhabitants) to
Germany (80,000k)

» Several changes of the borders/territorial
coverage (Cyprus; France, Germany, ex-
Czechoslovakia, ex-URSS, ex-
Yugoslavia)

» Differing data availability and quality

Call for simple and robust method!

Projecting demographic scenarios for European countries 13
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The main assumption

The socio-economic differences across
European countries. (belonging to the EU
or EFTA) will fade out in'the very long run

Demographic convergence
But:

No full'convergence reached within
the time horizon of the projections!

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 14

How is this implemented?

* A hypothetical year in which full convergence

between countries:is achieved is defined

(convergence year)

Reference distributions are defined for the

convergence year (convergence values)

« The values observediin the base year are the
starting values

* Intermediate values are obtained by
interpolation between starting and convergence
values.

e Target values are those intermediate values in
the target year of the projections.

Projecting demographic scenaros for European countries 15
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Cross-countries consistency

» The full convergence is never achieved
within the projections horizon (unless it is
an explicit assumption), but the range of
values is smaller in the target year

The closer the convergence year, the
quicker the convergence (i.e., the smaller
the‘range)

» A change of the convergence year and/or
convergence values affects all countries; a
change in a starting value only the
correﬂ)zongciqng country

Tokyo, 23 February jecting demographic scenarios for European countries 16

Ex.: different convergence years

\ Starting values (base year)
N\

Target year
for projections

Projections horizon

[== Min 2100 == Max 2100 ===Min 2150 ====Max 2150 = = Min 2200 = = Max2200]

" Tokyo, 23 February 2012

Projecting demographic scenarios for European countries 17

Basic choices

* In both Convergence exercises
(Europop2008and Europop2010) the
convergence year has beenset in 2150

* The.same convergence year has been
applied to every component, although in
principle they may also be different
(slower/faster convergence for some of
them)

* Latest target year for population is 2061
=> assumptions required until 2060
included

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 18
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Projections methodology

« Multistate (dynamic) projections
— no real difference from standard cohort-
component method when:using only age-sex
breakdown
— but possibility of further breakdowns (e.g. by
regions, by national/foreign background,...)
and consistency rules
» LIPRO software (Van Imhoff and Keilman
1992)

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 19

Data preparation

« Collection of raw. official period-cohort data
from countries (usually regular Eurostat
data collections)

» Modelling of the age-sex patterns of each
component for each country

« Computation of assumed future period-
cohort rates for each component and
country

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 20

Occurrence-exposure rates

«+ Lexis diagram ~Age-period rate

e e

Period-cohort rate

_',Age—cohort rate

-

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries: 21

Fertility

Fertility scenario in summary

» Second Demographic Transition continues
in Europe (Sweden more advanced and its
TFR=1.85 taken as reference for
convergence)

« Fertility is expected torecover for the
countries with lower levels

 Countries with rapidly rising fertility will
slow down the increase

» Fertility differentials between countries
tend to become smaller

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 23

Fertility modelling
e Schmertmann model (2003, 2005):

NETHERLANDS 2001

Source: Figure 1 from
Schmertmann 2003

Tokyo, 23 February 2012 Projecting demographic scenarios for European countries 24
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