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1. Introduction  

The relation between female education and fertility is a long-standing central topic in 

demography, of which our understanding continues to develop. Coinciding trends of 

increasing female participation in higher education and the labour force since the 1950s 

and decreasing fertility levels, led early approaches to assume a negative relation between 

female educational attainment and fertility. However, the past three decades of research 

on the link between female education and fertility indicate that this long assumed negative 

association is not set in stone, as educational differences in female fertility vary 

considerably depending on the country, cohorts, and periods considered (Sobotka, 

Beaujouan, & Van Bavel, 2017; Wood, Neels, & Kil, 2014).  

Around the turn of the century, early empirical evidence indicated a shift towards less 

negative and more positive educational gradients in female fertility patterns (Kravdal, 

1992; Kravdal & Rindfuss, 2008). In addition, available literature highlights that the 

magnitude of educational gradients in fertility depends considerably on the geographical 

context considered. In European comparison, some Western, and in particular Northern 

European countries tend to stand out with relatively flat female educational gradients in 

first births in combination with positive or U-shaped gradients in higher order births, 

especially for more recent time periods or cohorts (Andersson et al., 2009; Marika 

Jalovaara et al., 2019; Klesment, Puur, Rahnu, & Sakkeus, 2014; Kravdal, 1992; Kravdal 

& Rindfuss, 2008; Neels & De Wachter, 2010; Neyer, Hoem, & Andersson, 2017; Wood 

et al., 2014). These studies suggest and/or test the importance of contextual factors at the 

national level, such as work-family reconciliation policies (Andersson et al., 2009; Van 

Bavel & Rozanska-Putek, 2010; Wood, 2019) and gender equality (Esping-Andersen & 

Billari, 2015; Goldscheider, Bernhardt, & Lappegard, 2015).  
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2.1 Opportunity costs, income and preferences 

Three mechanisms particularly often referred to in the literature on female educational 

attainment and fertility are opportunity costs, income effects and preferences. First, higher 

educated groups witness higher opportunity costs of non-market activities, such as 

childrearing, due to higher returns on time invested in paid work in terms of earnings, job 

conditions, future employment security and potentially also job satisfaction. In contrast 

to early contributions emphasizing this mechanism as an explanation for a negative 

relation between female education and fertility (Becker, 1981; van de Kaa & Lesthaeghe, 

1986), later research has indicated that opportunity costs and the potential impact on 

fertility behaviour are likely to vary depending on contextual factors as well as the stage 

of the life course considered (Liefbroer & Corijn, 1999). Among highly educated women 

in high-income contexts, a stable foothold in the labour force has become a precondition 

to childbearing (Kreyenfeld & Andersson, 2014; Wood & Neels, 2017). Hence, the 

negative impact of educational attainment on fertility through opportunity costs may be 

limited to the later timing of the onset of childbearing (Kreyenfeld, 2002; Neels & De 

Wachter, 2010; Neels, Murphy, Ní Bhrolcháin, & Beaujouan, 2017).  

Second, women with higher educational qualifications are mostly found to have access to 

more financial resources due to higher employment probabilities and earning potential in 

the labour market (OECD, 2018) and a higher likelihood of having relatives and a partner 

with more resources (through intergenerational reproduction of socio-economic status 

and educational homogamy in partnerships ((Breen & Andersen, 2012; Dribe & Nystedt, 

2013)). Although available resources may increase the demand for children as the budget 

constraint on fertility is weakened, theories of quantity-quality substitution may explain 

the absence of positive relations between income and fertility (Becker & Lewis, 1973). 
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Empirical evidence of income effects on fertility remains mixed and depends strongly on 

the context considered (Hart, 2015; M Jalovaara & Miettinnen, 2013; Kornstad & 

Rønsen, 2018; Vignoli, Drefahl, & De Santis, 2012).  

Third, educational differences in fertility may result from differential preferences. 

However, available empirical evidence is far from univocal in this respect. Although a 

higher interest in individual self-realisation and post-materialist values among highly 

educated women has been put forward as an explanation for their lower fertility 

(Lesthaeghe & Surkyn, 1988; Lesthaeghe & Van de Kaa, 1986), post-materialist attitudes 

do not seem to be negatively correlated to ideal family sizes and available research finds 

no consistent evidence of lower fertility intentions for highly educated groups across 

different geographical contexts (E. Beaujouan, Sobotka, & Brzozowska, 2013; De 

Wachter & Neels, 2011; Ruokolainen & Notkola, 2002; Sobotka et al., 2015; Testa, 

2014). Nevertheless, some argue that the relationship between fertility and female 

education is moderated by prevailing macro-level gender norms in society (Esping-

Andersen and Billari 2015). 

2.2 National context matters: Northern and Western versus other European countries 

Empirical research indicates substantial cross-country differences in order-specific and 

total fertility patterns by female level of education. With respect to the transition to 

parenthood, considerable differences are documented by level of educational attainment, 

with lower fertility for highly educated women at young ages and higher fertility for 

highly educated women later on. With respect to the final intensity of first births, most 

European countries exhibit persisting negative or U-shaped educational gradients (Eva 

Beaujouan, Brzozowska, & Zeman, 2016; Miettinen, Rotkirch, Szalma, Donno, & 







 10 
 

2.3 Does regional context also matter? 

At the sub-national regional level, previous literature has identified local opportunity 

structures, selective internal migration and population composition as three inherently 

interlinked determinants of regional fertility levels (Basten et al., 2011; Hank, 2002; Kulu, 

2005, 2013). Although the empirical assessment of the impact of these dynamics on 

educational gradients in female fertility lies far beyond the scope of this article, we argue 

that these three factors are also likely to drive regional differences in the female 

education-fertility nexus.  

The term local opportunity structures refers to different aspects of living conditions in the 

local context which influence the incentive structure of potential parents (Basten et al., 

2011). The underlying assumption is that individual fertility decisions will occur as a 

function of local contextual characteristics through rational decision-making. For 

instance, as recent country-level evidence shows that employment is a stronger precursor 

of childbearing among highly educated women (Kreyenfeld & Andersson, 2014; Wood 

& Neels, 2017), it is possible that highly educated groups in particular will postpone or 

forgo childbearing in local contexts with high unemployment (Neels, Theunynck, & 

Wood, 2012; Nisén et al., 2021). In addition, subnational regions have been found to vary 

considerably in the degree to which work and family life are compatible, for instance by 

providing more tailored flexible labour market opportunities, high formal childcare 

availability, or other options to outsource non-market activities (e.g. cleaning services, 

meal deliveries) (Andersson, Duvander, & Hank, 2004; Baizan, 2009; Hank & 

Kreyenfeld, 2003; Kreyenfeld & Hank, 2000; Rindfuss, Guilkey, Morgan, & Kravdal, 

2010; Wood, 2019; Wood & Neels, 2019). Furthermore, local opportunity structures also 

include cultural factors and social network effects which might provide input to 
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individuals in terms of normative acceptance of different life course choices. Although 

the empirical assessment of such factors remains a challenging area of research, available 

research provides some indications for regional differentiation in normative patterns with 

respect to the family (Lesthaeghe & Neels, 2002), as well as neighbour influences on 

fertility (Bergsvik, 2019).  

Selective migration entails that regional contextual features (local opportunity structures) 

may attract groups with higher or lower fertility intentions (Basten et al., 2011; Kulu & 

Washbrook, 2014). Selective migration is likely to be differentiated by level of 

educational attainment, with the more highly educated moving more often and their 

reasons for moving being more strongly connected to the development of educational and 

employment careers (Dawkins, 2006; Thomas, 2019). Therefore, this mechanism may 

also affect the regional variation in the female educational gradient in fertility. In 

principle, every regional contextual effect has a counterpart in terms of selective 

migration. A high availability of formal childcare for instance may affect fertility 

differently by educational level (Wood, 2019), but may also attract new residents with 

fertility intentions differentially by educational attainment.  

Finally, the composition of different educational groups is also likely to vary depending 

on the region considered in a myriad of ways. For instance, the sheer size of educational 

groups in a region may affect the educational gradient in childbearing. The assumption 

that the larger the group of highly educated women, the less selective they will be in terms 

of career-orientation and therefore the less negative will be the educational gradient in 

fertility provided that suitable partners can be found, is plausible therefore not only at the 

national (Adserà, 2017; Goldin, 2004) but also at the subnational level.  
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Netherlands NUTS 1 level distinguishes four regions (Northern Netherlands and Eastern 

Netherlands which are generally more rural, the most densely populated Western 

Netherlands, and relatively urbanized Southern Netherlands). For Norway an extended 

version of NUTS 2 levels is expanded with an extra category for Oslo, entailing eight 

regions (the Akershus region surrounding the capital, Hedmark og Oppland, Sør-

Østlandet, Agder og Rogaland, Vestlandet, Trøndelag, Nord-Norge, Oslo). Finally for 

Sweden NUTS 2 level distinguishes eight regions (Stockholm, East Middle Sweden, 

Småland and the islands, South Sweden, West Sweden, North Middle Sweden, Middle 

Norrland, Upper Norrland). The educational distributions of our regional samples used to 

estimate first, second and third birth hazards are provided in appendix (see table A1). 

3.3 Individual-level models 

To assess the relation between female educational attainment in 2001 and subsequent 

birth hazards in the 2002-2005 follow-up period, discrete-time event-history models with 

a logit link function are used. The models are late-entry models as women enter the model 

in 2002 at different exposures and thus contribute to the estimation of different partitions 

of the hazard function. Models are estimated separately for first, second, and third births.  

All models include (I) exposure, (II) region, and (III) educational attainment. For first 

births, exposure distinguishes age 15-21 (reference category), 22-28, 29-35, and 35-45, 

whereas for second and third births the indicator distinguishes 0-3 (reference category), 

4-9 and more than 9-30 years after the previous birth. Hence, this variable captures the 

relatively low first birth hazards among the young and old age groups and particularly 

high second and third birth hazards shortly after the previous birth. Region distinguishes 

between the 48 regions under consideration and is included as a covariate to control for 

differences in fertility levels between all regions within and across countries. As birth 
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hazard functions are likely to depend on the context considered, the effect of exposure is 

allowed to vary by region. Education captures differential birth hazards for women with 

a medium or high level of education, compared to their low educated counterparts 

(reference category). In line with the widely supported finding that the shape of first and 

higher order birth functions varies by level of education, the effects of exposure are 

interacted with level of education.  

In order to assess to which degree the female education-fertility nexus varies (between 

countries as well as) regionally within countries, the models include an interaction 

between level of education and region. Thus the educational gradient in first, second and 

third births is allowed to vary across the 48 subnational regions in 7 countries. The results 

of these individual-level models will be illustrated using average marginal effects of 

medium and high levels of education and corresponding significance levels, by exposure. 

3.4 Subnational regional variation in Synthetic Parity Progression Ratios 

Following previous research (Liu et al., 2006; Wood & Neels, 2019; Wood et al., 2014), 

we use estimated birth hazards by level of education, region and exposure to calculate 

synthetic parity progression ratios (SPPR) using equation 1. The SPPR for birth order i 

and time t is calculated by taking the complement of the multiplication of the 

complements of the birth hazards q for the first 30 years of exposure x. Hence we calculate 

Period Parity Progression Ratios for women with the same parity in the observation 

period. These regression-based SPPRs are used in the discussion of the results as they 

provide insight in the regional-level magnitude of the educational gradients in first, 

second and third order childbearing.  
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A comparison of French regions generally shows relatively neutral educational gradients 

in the transition to parenthood. More specifically, we found positive SPPR1 differentials 

for medium educated women in Centre-Est and Ouest, whereas these differentials turn 

negative in the other French regions. This pattern also holds for highly educated women, 

but differentials are even smaller. 

In the Netherlands, regional variation also seems limited and depends on whether medium 

level or highly educated women are regarded. When contrasting SPPR1 between low and 

medium level educated groups, the Northern and Western region exhibit moderately 

stronger positive associations between medium educational attainment and first births. 

When contrasting SPPR1 between low and highly educated groups, the Western and 

Southern region display slightly stronger positive associations. 

Norway exhibits considerable regional variation in the association between medium and 

particularly high levels of educational attainment and first births. The capital (Oslo) 

stands out with the largest SPPR1 differentials for both medium and especially highly 

educated women. Similar large SPPR1 differentials are documented for the region 

surrounding Oslo (Akershus) and the rural Hedmark og Oppland, while the two regions 

in the North (Trøndelag and Nord-Norge) exhibit the smallest positive educational 

gradients in first births. 

Finally, regional findings for Sweden show that educational gradients are smallest in the 

urban region around Stockholm, and gradients in the South and upper north are also 

smaller than average. The strongest negative educational gradient for highly educated 

women is found in the central regions and lower-north of Sweden. 
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Fig.1 Average marginal effects of educational attainment on first births (individual-

level models), 2002-2005, BE, DK, FI, FR, NL, NO, SE 
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Fig.2 Absolute percentage point and proportional per cent educational differences in 

SPPR1, 2002-2005, BE, DK, FI, FR, NL, NO, SE 
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differential SPPR2 among medium level and highly educated women is situated between 

regions within countries (SSW/SST).  

The results for Belgium indicate a flat educational gradient in second childbearing in the 

Brussels capital region. In addition, among the other regions, the magnitude of the 

educational gradient varies considerably depending on the region considered. The 

weakest positive educational gradients in SPPR2 are mostly found in Luxembourg, 

Walloon Brabant, and particularly Liège and Hainaut which also stood out as a result of 

relatively weak positive or even negative educational gradients in first births. These 

limited educational gradients in second births contrast with stronger positive SPPR2 

differentials for highly educated groups in Antwerp, Flemish Brabant, East Flanders, and 

particularly West Flanders, which similarly to our results for first births, exhibits the 

strongest positive educational gradient in second births.  

For Denmark the results show that the gradient for the medium-level educated is 

somewhat more stable across regions. However, the Hovedstaden capital region and 

Southern Denmark are characterised by larger positive associations between high levels 

of educational attainment and second birth hazards. This contrasts with our findings with 

respect to SPPR1, where especially the Danish capital region of Hovedstaden displayed 

smaller gradients that the rest of the country.  

Regional differences in the educational gradient in second childbearing are limited to 

more neutral gradients for the urban Helsinki-Uusimaa capital region and South Finland, 

depending on whether we contrast medium or highly educated women to their lower 

educated counterparts. This pattern of regional differentiation is in line with our results 



 27 
 

for first births in which these regions display weaker positive or neutral educational 

gradients. 

In France, we observe a divide between regions with positive educational gradients in 

second birth transitions (the capital region Région Parisienne in particular), and regions 

with negative gradients (e.g., the Eastern and Northern regions Nord and Est). This 

regional differentiation contrasts with the absence of noteworthy regional differentiation 

with respect to first births in France. 

In the Netherlands, the Southern region stands out with a stronger positive educational 

gradient in second births and weaker positive associations in other regions. The Eastern 

Dutch region exhibits the weakest positive gradient, which is in line with its weaker 

positive or even negative educational gradient in first births.  

Norway exhibits considerable variation between its subnational regions with respect to 

the educational gradient in second births, particularly when focussing on highly educated 

groups. Similar to the pattern for Denmark and France, Norway displays a pattern in 

which the capital (Oslo) and its surrounding urban region Akershus display the strongest 

positive association between high educational attainment and the progression to a second 

birth. With respect to the former, these results seem in line with results for first births as 

the Oslo capital region also displayed the strongest positive association between high 

educational attainment and first births.  

Finally, findings for Sweden show limited regional variation in general. However, in line 

with our results for first births, the positive educational gradients in SPPR2 seem to be 

more attenuated both in the most densely populated Stockholm capital region, as well as 

in the least densely populated regions of Middle Norrland and Upper Norrland. 
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Fig.3 Average marginal effects of educational attainment on second births (individual-

level models), 2002-2005, BE, DK, FI, FR, NL, NO, SE 
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