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Description 
The present research will contribute to a better understanding of the relationship between socio-economic status and 
fertility.  Specifically, we seek to answer the question of whether education is associated with fertility independently 
of occupation. This is achieved by examining educational fertility differentials within occupation groups and industries 
and making cross-country comparisons for six central and southern European countries:  Austria, Greece, Hungary, 
Romania, Slovenia, and Switzerland.  The analysis employs the individual-level census micro-samples recently made 
available as part of the Integrated Public Use Micro-Sample Census Data (IPUMS) scheme.  A key advantage of this 
data source is that the census samples are sufficiently large to contain sizeable numbers of rare combinations, such as 
university graduates in low-status jobs or primary school drop-outs in the `Legislators, Senior Officials and Managers' 
category. Since occupation can be assumed to be more directly correlated with social status and income than education 
per se, this allows for an indication of whether education has a direct relationship with fertility, net of these 
confounding factors. 
 
Theoretical Framework 
Women's level of education has long been widely recognized as one of the most important determinants of fertility, 
both at the macro and individual level (Becker 1981; Caldwell 1980; Cochrane 1979; 1983; Kasarda 1979; Kasarda, 
Billy, and West 1986). However, the theoretical model is still surprisingly lacking; for example, there is no consensus 
on whether the effect of education is mainly economic, behavioural, or attitudinal.  Disentangling these issues is made 
difficult by the fact that education is highly correlated with other relevant factors such as occupational status or 
income.  While it is known that education may reduce fertility because it exposes women to knowledge about the 
biological circumstances of reproduction and contraceptive practices (Jejeebhoy 1995), education also exposes women 
to lifestyles and opportunities beyond motherhood (Lesthaeghe 1995).  However, a woman’s attitudes and beliefs 
towards fertility may themselves be reflected in her ultimate education and occupational status (c.f., Lesthaeghe and 
Moors 1995; Janssen and Kalmijn 2002).  In other words, social status goals, when realized, may be endogenous to 
underlying values and preferences concerning family and fertility.  Moreover, a woman with aspirations for 
occupational upward mobility may forgo having children (or at least delay them) because of the opportunity costs 
involved in reaching such goals (Kravdal 1994).   

While fertility preferences may be obtained via the education process itself, even before entering an 
occupation, it may also be that women who aspire to have children self-select into industries that are family-friendly in 
terms of time management, such as education, health and social work, and which offer flexibility regarding when 
during the day and week the work needs to be done, and flexibility in working hours (Kravdal 2007; Janssen and 
Kalmijn 2002; Lappegård and Rønsen 2005).  Such industries, while in some contexts are relatively lower-paying (due 
to their traditional dominance by women), tend to require a higher degree of formal education.  Another important 
consideration is an occupation’s wage structure, but especially the steepness of the earnings profile or opportunities 
for promotion.  A steep curve in earnings has been shown to positively correlate with the onset of motherhood, since 
childbearing would be more costly later in one’s career (Lappegård and Rønsen 2005). 

The relationship between education or occupational status and fertility is also determined by context.  The 
characteristics of a country’s labor market are arguably related to fertility, since the ease with which one enters the 
labor market after education completion (or high unemployment) could impact childbearing (Pfeiffer and Nowak 
2001; Scherer 2005).  A country’s formal education structure may also be an important determinant of fertility 
patterns. For instance, Greece’s educational system is ill-suited to simultaneous enrollment and occupation, and 
further, it is characterized by an inability to complete a tertiary educational level after early departure (Bagavos 2010). 
In Austria, however, programs placing students into paid apprenticeships simultaneous with educational completion 
are common (Rindfuss and Brauner-Otto 2008).  

Furthermore, two of the countries whose data are included in this study present the opportunity to observe 
whether fertility relates to education in the same manner observed in Western countries.  Prior to the 1990s in 
Hungary and Romania – former Soviet Communist block members – the economic returns to education via 



occupational status were potentially lower and less varied, and employment prospects were less uncertain; thus, one 
might expect less impact on fertility due to opportunity costs or fewer differences in partnership formation and fertility 
timing due to education (Billari and Philipov 2004).  The fertility behavior of the cohorts examined may address 
whether these relationships have changed since the Soviet collapse.  In a study of Hungary (Speder 2006), it was 
found that postponement among higher educated women increased sharply after the regime change.  This may also be 
true in Romania, especially since in addition to recent widespread structural changes in the job market, anti-
abortion/contraception policies stopped being enforced after 1989 (Pop-Eleches 2010). 

 
Data and Methods 
We use the most recent rounds of individual-level IPUMS census data from 1990 and 2000 for Austria, Greece, 
Hungary and Romania.  Although complete birth, educational or occupational histories are not available, two 
measures at census time are used as fertility indicators: the number of children ever born and the percentage without 
children. The initial analysis (year 2000) focuses on women aged 40 years or higher, whose birth histories can be 
assumed to be essentially complete. A secondary analysis also uses the same measures for women aged 35-44 and 25-
34 (year 1990) to allow for a pseudo-cohort analysis.   
 
Occupation and industry measures have been harmonized, meaning the national categories have been mapped to 
common categories to achieve comparability.   
 
The recoded Industry Categories (and corresponding abbreviations) are:  Education/Health and Social Work 
(E&HSW); Public Administration and Defense (PA&D); Financial Services/Insurance/Real Estate/Business Services 
(Service); Hotel/Restaurant (H&R); Wholesale and Retail Trade (W&RT); Utilities/Transportation and 
Communications (UTC); Construction/Mining (CM); Manufacturing (Manuf); and Agriculture/Fishing and Forestry 
(AF&F). 
 
The recoded Occupation Categories (and their corresponding abbreviations) are:  Plant and Machine 
Operators/Assemblers/Elementary occupations (PMOAE); Crafts/Related Trade Workers (C&RTW); Skilled 
Agricultural/Fishery Workers (SA&FW); Clerks/Service Workers/Shop and Market Sales (CSWSMS); 
Technicians/Associate professionals (T&AP); Professionals (Prof); and Legislators/Senior Officials/Managers 
(LSO&M). 
 
The four harmonized Education Levels (and their corresponding abbreviations) are ‘Less than primary completed 
(<P);’ ‘Primary (P);’ ‘Secondary (S);’ and ‘College Completed (T).’1   
 
Given the cross-sectional nature of the IPUMS samples, the results, though rich, are primarily descriptive.  Children 
Ever Born (CEB)2 by education and occupational status are presented, and disaggregated by country.  However, the 
full paper will exploit the fact that almost all combinations of occupation, industry and educational attainment level 
are present in each country to perform a Bayesian Analysis of Variance (ANOVA) as proposed by Gelman (2007). 
This serves a similar analytic purpose as classical ANOVA (to shed light on the relative importance of different 
sources of variation), but easily deals with unbalanced cell sizes. 
 
Preliminary Findings   
Univariate Findings:  With regard to education, the expected pattern of a negative association of education with 
fertility was on the whole confirmed, with some important caveats:  First, there were large differences in the size of 
the education differential between countries.  The lowest amount of variation by educational level was observed for 
Greece, where the differential was less than 1 child, whereas in Romania the variation was highest, with a difference 
of almost 2 children between the lowest and highest educational category.   

Examining fertility by industry and occupational categories, we found that there was relatively little variation 
in fertility between groups, even between what might be considered extremes, such as Education/Health and Social 
Work on the one hand and Construction/Mining on the other. The sole exception was for Agriculture/Fishing and 
Forestry, where the number of CEB was far higher than in other industries, but this is likely attributable to a natural 
rural bias of these industries. 
 
Interaction Findings:  There was a fairly consistent pattern in that in all countries within the vast majority of 
occupation groups, there is an educational fertility differential in the expected direction, suggesting that education has 
a depressing effect on the number of children independently of social status, income, and other factors normally 
                                                           
1 The harmonized variable was unavailable for Austria. The Austrian unharmonized categories were mapped to the four levels above, taking into 
account country knowledge and IPUMS documentation on how the mapping was performed for the other three countries in this study.  Another 
difference is that in Austria, ‘Less than Primary Completed’ is virtually non-existent in the data. 
2
 Percent Childless will also be featured in the completed paper. 



associated with occupational status. (see Figure 1)  For many country-occupation combinations, every step up the 
education scale is associated with fewer children.  In quite a few cases however, the difference between completed 
secondary and completed tertiary is marginal, non-existent or negative, especially in Austria. Nevertheless, even in 
these cases fertility is higher for the lowest than the highest education category in virtually all country-occupation 
combinations.  Interestingly, the Professional category exhibits the least consistent education differentials in all the 
measures above. This may indicate that it is the hallmarks of professional status, such as increased autonomy and 
independence that have a dampening effect on fertility, which for other groups are mostly attained through higher 
education.  
 
 
Figure 1: Children Ever Born by education and occupation (women aged 40-54, 2000-2002 census round) 

 
 
Compared to occupation, the industry of one’s career appears to have relative little effect on education differentials.  
(See Figure 2) In particular, education differentials universally persist even in industries intuitively associated with a 
selection bias towards family-minded women, namely Education/Health and Social Work.  
 

Figure 2:  Children Ever Born by education and industry (women aged 40-54, 2000-2002 census round) 

 
 
Timing:  In order to examine possible tempo effects, the above analyses were repeated for the age groups with 
incomplete birth histories. It is instructive to compare the 25-34 group in 1990, and the 35-44 group in 2000.  Though 
the samples were drawn independently, they can be viewed as a ‘pseudo-cohort.’ While in Greece the higher 
education group to some extent catches up  with the lower education groups between the ages of 25-34 and 35-44 in 
terms of CEB, in Romania any catching up has already taken place: the educational differential remains almost 
constant as a similar number of births is added at all levels. Austria and Hungary both exhibit a mixed picture. In 
Austria there is significant late fertility at all education levels, but more so for the highest education group, which 
thereby manages to close the gap to some extent. In Hungary, ignoring the group with less than primary education, the 
pattern is somewhere between those of Austria and Greece.  However, between the highest and the lowest education 
group, there is no closing of the gap.   
 

Figure 3: Children Ever Born by education, pseudo-cohort 25-34 in 1990 & 35-44 in 2000  



 
 
In line with the focus of the study on the education-occupation interaction, we conducted the same pseudo-cohort 
analysis, but disaggregated by both education and occupation (Figure 4). The timing pattern by occupation essentially 
mirrors the aggregate education pattern, with no clear trends for the impact of individual occupation groups. For 
industry too, we found no consistent or strong effects of particular industries on first birth timing.  This may be seen as 
a counter-intuitive result:  Despite the notion that careers in some occupations and/or industries are easier to combine 
with childbearing than others, our results show no convincing evidence of substantially different fertility timing or 
catch-up behavior. 
 

Figure 4:  Children Ever Born by education and occupation, pseudo cohort 25-34 in 1990 & 35-44 in 2000

 
 
In conclusion, we assert that fertility varies by education level net of occupation level and industry, in a manner that is 
broadly consistent across several countries. Moreover, the education differences are often stronger than those of 
occupation and industry individually.  In the absence of data on proximate determinants of fertility it remains unclear 
whether this education effect works through behavioral changes or attitudinal/agency changes. Nevertheless, the 
results suggest that at least part of the effect of education may be a direct effect on fertility behavior net of education's 
correlation with income and social status. 
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