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Abstract 

We explore the female employment-fertility relationship for a wide period, 2004-2019 in Italy. We adopt a 

dynamic approach when modelling both employment and fertility choices and allow for possible feedback 

effects from employment to future fertility decision. We also consider different employment outcomes and 

subgroup analysis. Our findings suggest childbirth has reduced the probability of female employment. The 

childbirth effect, however, evolved over time, and the related negative impact has increased after the Great 

Recession and the application of austerity measures. Full-time and permanent jobs were greatly affected by 

childbirth than part-time and temporary employment. Childbirth increases the probability of being a high-pay 

worker, indicating a greater ease to combine career and family, possibly because of the better accessibility of 

childcare services. Childcare tends to increase work intensity, suggesting a compensative role of other family-

members in terms of household labor supply. Sub-groups analysis reveals negative childbirth-effect is stronger 

for younger females, in the North-Centre regions, among non-poor household and in presence of employed 

husbands.  
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Introduction 

The relationship between female employment and fertility has widely attracted the interest of economists in 

the last forty years. Understanding the mechanisms underlying such relationship is important for several 

aspects. First, childbirth may affect the choice between market and non-market work, through the increase of 

women’s reservation wages, thus determining a reduction in female labor supply. This may have consequences 

for the short and long-run perspectives for the career paths of mothers and future fertility decisions. Second, 

despite the rise of female employment in high-income countries, achieving desirable levels of it is still a goal 

to be pursued for many governments, especially in Southern Europe, where the convergence with Nordic and 

continental countries is far to be reached. Finally, since the 1970s, fertility rates known a long-term decline, 

with the consequence of going below the population replacement rate (i.e. Bloom et al., 2024). Despite a recent 

recovery in the last two decades in some countries, fertility rates remained very low in Southern Europe (below 

1.3 in Italy and Spain in 2019, Eurostat).  

The literature based on a life-cycle perspective, has stressed that female employment and fertility are 

dynamically interrelated (e.g. Nakamura and Nakamura 1985, Carrasco 2001, Michaud and Tatsiramos 2011). 

The effect of a childbirth on employment depends on previous fertility decisions and past employment history 

which, in turn, may affect fertility choice. For many years, the negative relationship between female labor 

supply and fertility was a staple in this stream of literature, as determined by two key-idea, i.e. the quantity-

quality trade-off proposed by Becker (1960) and the opportunity cost of women’s time (e.g. Hotz et al. 1997). 

More recently, however, empirical evidence on high-income countries has shown a weakening of the negative 

relationship or even a reversing, since female employment and fertility start showing a positive correlation in 

several countries (e.g. Del Boca 2002, Apps and Rees 2004), especially at the macro-level (see, for instance, 

Doepke et al., 2023). Researchers highlighted various mechanisms contributing to explain the reversed 

relationship. The reduction of the quantity-quality trade-off because of the expansion of public education and 

the reduction of the opportunity cost of women’s time due to the marketization of childcare are among them 

(e.g. Doepke et al. 2021). Adequate public policies related to childcare provision, taxation, and parental leave, 

are also prominent explanations for the positive association between female labor supply and fertility within 

country and may contribute to clarify the existing differences across countries in such relationship. 

Government spending on early childhood education and promoting the availability of public childcare, for 
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example, may affect positively both total fertility rate and female employment (Brilli et al. 2016, Olivetti and 

Petrongolo 2017). The flexibilization of the labor market, through the wider use of temporary contracts and 

part-time jobs, possibly contributed to shape the relationship between female employment and fertility (e.g. 

Del Boca and Sauer 2009, Del Bono et al. 2012, 2015).  

In light of the novelties emerged in the analysis of the employment-fertility relationship and the changing 

nature of the labor market characteristics, we offer a wide and empirically based perspective when studying 

the way childbirth affects female employment.  

First, we assume a long-term view by embracing a sixteen-year period across the Great Recession and the 

austerity measures eras, exploiting 2004-2019 longitudinal sections of the EU-SILC microdata. Second, we 

analyze female employment from different perspectives, considering the multifaceted nature of the 

phenomenon. Beyond the classical approach to study employment, based on the dichotomy employment/non-

employment or participating or non-participating the labor market, we deepen the analysis focusing, in turn, 

on the role of working time (full-time versus part-time jobs), contract type (permanent versus temporary 

employment), wage level (low-pay versus high-pay hobs), and, even, the household labor supply as measured 

by household work intensity. We focus on Italy, a country which is experiencing a declining fertility rate (one 

of the lowest in Europe, 1.25 in 2021 according to Eurostat Statistics), where the negative relationship between 

fertility and labor supply still holds, and that is far from reaching the 2010 Lisbon Agenda targets on female 

employment, and the objectives on public/private provision of childcare services at early ages.  

The period analyzed was also crossed by important changes in the Italian labor market, because of the wider 

diffusion of temporary employment and part-time jobs, especially among young people and women, and rising 

labor income inequality (Eurostat Statistics 2023). In line with the existing literature (e.g. Michaud and 

Tatsiramos 2011), we assume a life-cycle perspective and adopt a dynamic empirical strategy which allows to 

model both employment and fertility processes and account for the potential endogeneity of childbirth in the 

employment equations.  

According to our results, in the period 2004-2019, childbirth has reduced the probability of female employment 

by 4.9 p.p., a point estimate lower than that emerged in the previous decade (e.g. Michaud and Tatsiramos 

2011). The childbirth effect, however, evolved over time, and the related negative impact has increased after 

the Great Recession and the application of austerity measures, a period in which the social expenditure for 
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family and children slightly declined together with an important decline in the fertility rate. Our analysis also 

shows that full-time and permanent jobs were greatly affected by childbirth than part-time and temporary 

employment. Quite interestingly, childbirth increases the probability of being a high-pay worker, indicating a 

greater ease to combine career and family, possibly because of the better accessibility of childcare services 

(including the costly ones) and the greater attachment to the labor market for workers in high-positions. Finally, 

childcare tends to increase work intensity, suggesting a compensative role of other family-members in terms 

of household labor supply. Sub-groups analysis reveals negative childbirth-effect is stronger for younger 

females, in the North-Centre regions, among non-poor household and in presence of employed husbands. 

The paper is organized as follows. Section 2 reviews the existing literature. Section 3 presents the dataset and 

provides descriptive statistics. The empirical model is described in Section 4. Section 5 discusses the main 

findings, and Section 6 offers some concluding remarks. 

 

2. Literature 

There is a strand of literature exploring the relationship between fertility and (female) labour supply, i.e. labour 

market participation. In broad terms, given the wide and long-standing interest in the link between childbearing 

and labor supply, hundreds of empirical studies estimated this relationship.  

The majority of these studies, for many years, found a negative association between fertility and female labour 

supply (i.e. Angrist and Evans, 1998; Del Boca and Sauer, 2009). The negative sign of this relationship was 

due to both economic and demographic issues. Having fewer children subsequently increased the female labour 

market attachment, which was a tendency starting since the postwar. This was confirmed by, among others, 

Goldin (1995) which suggest that only few women in the 1940s and 1950s were able to combine childbirth 

with a relatively strong labor force attachment. Other studies in this strand show that a reduction in female 

labour supply should increase the total childcare time of parents (i.e. Blau and Grossberg, 1992), thereby 

increasing fertility. 

Some works found that decisions about fertility and labour market participation are interrelated and associated 

with both individual and household characteristics, especially the employment and earnings characteristics of 

all household members, as well as with the availability of childcare services (Herrarte et al., 2012) and, more 

broadly, the role of institutions. As suggested by Del Boca (2002), for instance, several institutional rigidities 
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are among the most important factors explaining the low fertility and low labour market participation rates of 

women in the past. The limited availability of both part-time jobs and affordable childcare services increased 

the costs of working for mothers, making it difficult to participate in the labor market without the support of 

other household members, i.e. informal care. 

The relation between female labour market participation and fertility became more complex overtime (i.e. 

Blaum et al., 2024). Many countries, i.e. European countries and other developed countries, experienced 

significant changes in both female labour market participation and fertility in the last forty years. Some 

countries experienced an increase in female’s participation in the labor market, especially among female with 

children (Del Boca and Sauer, 2009).  

There is wide literature investigating the effect of increased female employment on childbirth as a result of the 

higher opportunity costs associated with the relatively stronger labour market attachment (Michaud and 

Tatsiramos, 2011).  

Notably, the nature and sign of the relationship between female and labour supply changed through time. 

In the last twenty years, empirical evidence on high-income countries has shown a weakening of the negative 

relationship or even a reversing, since female employment and fertility start showing a positive correlation in 

several countries, such as Italy (see, for instance, Del Boca, 2002). Researchers highlighted various competing 

mechanisms contributing to explain the reversed relationship (Bloom et al., 2014). First, the expansion of 

public education and the reduction of the opportunity cost of women’s time due to the marketization of 

childcare (e.g. Doepke et al. 2023). Second, public policies related to childcare provision, taxation and parental 

leave. Government spending on early childhood education and promoting the availability of public childcare, 

for example, may affect positively both total fertility rate and female employment (Brilli et al. 2016, Olivetti 

and Petrongolo 2017). Finally, the flexibilization of the labor market, through the wider use of temporary 

contracts and part-time jobs, possibly contributed to shape the relationship between female employment and 

fertility (e.g. Del Boca and Sauer 2009, Del Bono et al. 2012, 2015).  

This latter process of labour market deregulation, which increased employment instability, led to a further 

strand of literature exploring the relationship between temporary/non-stable employment and fertility. 

Alderotti et al. (2021), for instance, explore the effects of employment instability on fertility in Europe. Their 

findings suggest that employment instability of men and women has a non-negligible negative effect on 
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fertility. For men, unemployment is more detrimental for fertility than temporary employment; conversely, a 

woman having a fixed-term contract is least likely to have a child. More in general, the negative effect of 

employment instability on fertility has become stronger over time, especially in Southern European countries, 

where social protection for households and the unemployed is least generous (Barbieri and Scherer, 2006). 

However, the effect of employment instability on fertility is not clear. On the one hand, some studies found a 

detrimental effect of employment instability on family formation, i.e. delaying the leave of parental home, 

smaller household size or even no children (Auer and Danzer, 2016; Billari, 2005; Busetta et al., 2019; Pieroni 

et al., 2023). Labour market dualism, rather than a rigid protection legislation, is negatively associated with 

fertility (Bastianelli et al., 2023; De Paola, et al., 2021). On the other hand, individuals might exploit periods 

of joblessness or precarious employment to have children, especially if they have other income sources or little 

future employment prospects (i.e. Vignoli et al. 2012).  

Finally, some studies explored the relationship between women’s wage and fertility. Ejrnaes and Kunze (2013) 

on Germany, for instance, found a negative selection back to full-time work for women after childbirth, that is 

a wage reduction for women in established/permanent employment. Some others, instead, investigated the 

birth timing and women career. According to Bratti (2023), most research finds that postponing the first birth 

is positively associated with mother’s labor force participation and wages but may have negative effects on 

overall fertility, especially in the absence of supportive family-friendly policies. Picchio et al. (2021), on Italy, 

show there is a long-lasting wage penalty from motherhood postponement from completion of formal 

education. Fitzeberger et al. (2013), on Germany, found there are very strong negative employment effects, 

which are causally due to childbirth. Despite the employment loss  reduced over the first five years following 

childbirth, it does not get null.  

Inspired by the existing literature, we explore the relationship between fertility and employment in Italy by 

considering different employment outcomes, reflecting the multifaceted nature of female Italian employment. 

 

3. Data 

Our data are from the EU-SILC survey, which is conducted in most European Union countries by the relevant 

national institutes of statistics using harmonized definitions and survey methodologies (Eurostat, 2010). The 
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topics covered by the survey encompass living conditions, income, social exclusion, housing, work, 

demography, and education.  

We explore EU-SILC longitudinal data files covering the period of 2004-2019. Since each longitudinal data 

file in the EU-SILC survey covers four years, we decided to use more data files to cover a longer period of 

time.3  For each subperiod, i.e. four-year period, we consider the sample of individuals/households interviewed 

in at least three of the four successive waves. We select data for Italy. We focus on households with a woman 

of childbearing age, that is, in the age range from 18 to 50 years, i.e. fertile female. This selection leaves us 

with 113.899 observations for the period investigated. We estimate the employment and childbirth/fertility 

equations by adopting a model with a recursive structure (for details, see Section 4). Therefore, employment 

and childbirth/fertility are our variables of interest. 

For the employment equation, we estimate our model by considering different outcomes: dummy for 

being employed (employee and self-employed) or not, working hours (part-time and full-time); contract type 

(temporary employment and permanent employment), distribution of the wage level (low paid, middle paid, 

and high paid)4, and work intensity. Work intensity is calculated at the household level as “the number of 

months that all working-age household members have been working during the income reference year as a 

proportion of the total number of months that could theoretically be worked within the household.”5  The 

indicator is calculated for individuals below 60 years of age and by excluding students aged 18-24. In this 

study, we group work intensity into four categories: 0; (0; 0.25]; (0.25; 0.5]; 1. We also extend the Eurostat 

definition of work intensity to account for part-time employment, by assuming that this is equivalent to 

(approximately) 50% of full-time employment.  

In this way, we are able to consider the most common measures of labor force attachment, which characterize 

the Italian employment and, more broadly, the labour market. Thus enables us to offer an exhaustive picture 

of the relationship between different employment outcomes and childbirth.   

                                                           
3For details on data preparation, see Borst and Wirth (2022), and for an application, see Barbieri et al. (2024). 
4 We consider the wage distribution: high paid are those with hourly wages higher than 3/2 of the median hourly wages; 

medium paid those with a wage between the low paid threshold, 2/3 of median hourly wage, and the high paid threshold. 

Low paid those with wage lower or equal to the mentioned threshold. 
5 For a detailed explanation, see the Eurostat website: https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Persons_living_in_households_with_low_work_intensity.  
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As for childbirth/fertility, in line with the existing literature (see, for instance, Barbieri and Bozzon, 2016; 

Mussida and Sciulli, 2023), childbirth is defined as a new birth either in the current or in the previous year to 

the surveyed period. The inclusion of the previous year’s births is to avoid misreporting and to account for the 

fact that the previous year of the EU-SILC survey coincides with the income year (for instance, for the 2005 

survey year the income is from 2004—it is retrospective information), as well as because of the biological lag 

in decision-taking until childbirth.  

Table 1 reports the weighted summary statistics for the variables used in the econometric analysis for the 

overall sample of households. The dependent variables used in our investigation are employment outcomes 

and childbirth. Figure 1 shows the evolution of childbirth and all the employment outcomes considered over 

the period explored, i.e. 2004-2019. From the top panel, we note a reduction of childbirth, especially since 

2015 and a slight increase in employment. If we look at employment composition, we note an increase in part-

time employment, while full-time working condition remained almost unchanged through the period. As for 

contract type, we see a slight increase for temporary contract. Notably, looking at the wage distribution, we 

see an increase in low paid jobs, a slight increase in medium paid, and unchanged proportion of unpaid jobs. 

Finally, we see an important increase in full work intensity (employment commitment) which exceeds the rise 

in zero work intensity. Overall, the slight increase in female employment observed through the period 

investigated, seems primarily composed by part-time jobs for low paid positions. Nonetheless, the increase in 

labour market attachment, as measured by work intensity, is a positive signal.  

We now briefly describe the covariates included in each equation, keeping in mind that due to the model used, 

we also include lagged employment status, lagged childbirth dummies, initial employment condition, initial 

childbirth, and the average of time-varying covariates (for details, see Section 4).   

For the both the equations, we control for certain characteristics of the fertile female as well as for household 

characteristics. The former include age (splitting into age ranges the overall 18-50 years of age considered), 

education, consensual union (on a legal basis or not). Household characteristics include whether a female is 

the head of household, the presence of children of different age ranges, i.e. 2-3 years of age and 4-15 years of 

age, the number of disabled and elderly persons (aged 65 or over) in the household, home ownership, the 

presence of a daughter in fertile age (from 18 to 50 years of age), the presence of a husband employed (either 

employee or self-employed), and the presence of other members employed in the households (other than 
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daughter and husband). We also control for the geographical area of residence, i.e. North-West, North-East, 

Centre, and South.  

Finally, for identification purposes, in the childbirth equation we include a dummy variable for the presence 

of children (from 2 to 17 years of age) of the same sex in the household. This variable, as suggested by the 

literature (see, for instance, Angrist and Evans, 1998, and Michaud and Tatsiramos, 2011), allows dealing with 

simultaneity and it is used as an instrument for the effect of a birth on employment. It is also argued that parents 

with two children of the same sex are more likely to have a third one. 

Finally, as we explore a long period of time, we include yearly dummy variables in our set of covariates. 

 

4. Econometric approach 

The wide literature of fertility effects on employment has stressed that both phenomena are dynamically 

interrelated, and their relationship is influenced by endogeneity issues (e.g. Del Boca et al. 2005). Current 

employment is affected by childbirth, but also by past fertility choices. At the same time, fertility choice may 

depend on past employment status, since the decision of having children is associated with various costs, 

including those raising from the interruption of career paths and worsening employment prospects (e.g. 

Garibaldi and Wasmer, 2004).  

Accordingly, to the life-cycle perspective, we adopt a dynamic approach when modelling both employment 

and fertility choices and allow for possible feedback effects from employment to future fertility decision (e.g. 

Carrasco 2001, Michaud and Tatsiramos 2011). The resulting model corresponds to a first-order Markov chain 

bivariate model with random effects and recursive structure. Each equation includes the lagged dependent 

variables on their right-side to allow for dynamic aspects and the childbirth equation includes the lagged 

employment status to tackle feedback effects.  

Our benchmark specification assumes both employment and childbirth outcomes are represented by 

binary variables, thus returning a dynamic bivariate probit model. The model is formalized as follows. Let us 

define eit as the individual employment status of individual i = 1…n at time t = 1…T. We assume that female 

employment status is described by the following benchmark model:  

��� = 1������	 + ���� + ����	 + ���� + ��� + �� + ��� > 0�           (1) 
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where 1 is a binary indicator function, eit−1 is the lagged employment status, bit is a dummy variable indicating 

whether a child was born in the household in the current or previous year or not, bit−1 is the lagged childbirth 

dummy variable, while xit and zi are vectors of strictly exogenous time-variant and time-invariant (respectively) 

individual and household characteristics. γ is the state dependence parameter, β is the parameter of interest 

describing the impact of childbirth on female employment, δ measures the impact of past childbirth, while ω, 

� and φ are sets of parameters to be estimated. Finally, aic and uict represent the unobserved time-invariant 

individual effect and the idiosyncratic error term; we assume that these are both normally distributed and that 

uict is not serially correlated.  

The childbirth equation reads as: 

��� = 1������	 + �����	 + ���� + ��� + ����+ℎ� + ��� > 0�                   (2) 

where sit is a variable capturing the gender mix of existing children and introduced for identification purposes 

(e.g. Angrist and Evans 1998, Michaud and Tatsiramos 2011), hic is the random effects term and �ict is an 

idiosyncratic error we assume to be normally distributed. α, κ, τ, � and λ are parameters to be estimated.  

The dynamic structure of the model and the possible misalignment between the start of the observed 

data and that of the start of the analyzed process, may determine the so-called initial conditions problem 

(Heckman, 1981). We adopt the Wooldridge (2005) method to deal with this. It is based on the use of an 

alternative conditional maximum likelihood (CML) estimator that considers the distribution conditional on the 

values in the initial period. This approach allows incorporating the Mundlak method (1978) to relax the 

assumption that individual-specific random effects are independent of other covariates (correlated random 

effects). Such modeling enables us to identify genuine state dependence, by distinguishing spurious effects 

due to unobserved heterogeneity. 

Given this, the conditional densities of the unobserved effects are specified via the following auxiliary models:  

�� = � + �	��	 + �!��	 + �"�̅� + $�           (3) 

ℎ� = % ± %	��	 + %!��	 + %"�̅� + '�                       (4) 

Where ei1 is the initial poverty status, bi1 is the value of the childbirth dummy variable at time 1, �̅� is a set of 

time-averaged time-variant control variables calculated from periods 2 to T. Finally, θk and πk are parameters 

to be estimated. 
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Considering that unobservable factors that may affect both fertility decisions and the probability of 

employment, we model the correlation between unobserved heterogeneity terms to reduce the risk of bias when 

estimating the effect of childbirth on employment. Thus, we assume that employment and childbirth equations 

are linked via random effects and that they are drawn from a bivariate normal distribution with zero mean and 

variance (!. Their association is captured by the correlation term ) = corr*$�, '�,6.  

 As further analysis, we provide insights in the female employment-childbirth relationship by analysing 

various facets of employment condition and its link with fertility decision. We explore such relationship 

looking at the role of a) working time (full-time versus part-time); b) the type of contract (permanent versus 

temporary employment); c) wage levels (low-pay, medium-pay and high-pay), and finally d) the household 

labour supply perspective as summarized by the work intensity.  

This requires the extension of the benchmark model, considering the categorical nature of ‘new’ employment 

outcomes. We assume female employment may be represented by ordinal variables when analysing outcomes, 

a), b) and d), while we adopt a multinomial outcome when analysing the outcome c), as suggested in Schnable 

et al. (2021), which stressed the importance of considering that the utility associated with each alternative may 

be not intrinsically ordered7. 

In both cases, the model extension relies on the modification of equation 1) and the change of the nature of the 

employment variable in the equation 2). Details are reported in the technical appendix. 

Finally, because the estimated coefficients describe the sign of the relationship but are inappropriate 

for determining the magnitude of the impact between outcome and explanatory variables, we compute and 

report average marginal effects (AMEs). 

 

5. Results 

In this section, we describe the results obtained from different specifications of the dynamic bivariate model 

of employment and childbirth. We firstly present evidence from the benchmark dichotomous specification 

(Table 2) and then those with categorical outcomes, i.e. employment working time, employment contract type, 

                                                           

6 The significance of ) is suggestive of the importance of using a joint estimation approach to avoid inconsistent estimates 

(e.g. Ayllón, 2015).  
7 We extend the standard definition based on the dichotomy low/high pay levels, by adding the medium-pay level to the 

outcome specification. This allows to account for possible non-linear effect of childbirth on (wage level) employment 

outcome. 
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employment wage level and household labor supply, as measured by work intensity (Tables 3-6). We conclude 

with the description of results of subgroup analysis (Tables B2-B5). For each specification we report AMEs, 

standard errors and statistical significance related to employment (Panel A on the left side of each table) and 

to childbirth (Panel B on the right side of each table). For the sake of brevity, we show only estimates related 

employment and childbirth variables, while other AMEs related to other covariates are reported in the 

Appendix or are available upon request. Each table reported in the main text is accompanied by a graph which 

show the evolution of childbirth effect on the employment outcomes. These graphs are derived from 

augmented specifications where the childbirth dichotomous variable is interacted with year dummy variables. 

 

5.1 Benchmark model 

Results from the benchmark analysis rely on the estimation of Equations 1 and 2 applied to 2004-2019 IT-

SILC data. Focusing on Panel A, we note the presence of genuine state dependence in female employment, as 

being employed in the previous period increases by 12.3 p.p. the probability of being currently employed. The 

AME related to the initial employment variable is equal to 0.287 and it is statistically significant. This certifies 

the importance of accounting for the initial conditions problem to avoid biased estimates of state dependence, 

and according to some interpretation (e.g. Ayllon 2015) it would be suggestive that the importance of past 

employment conditions for current employment tends to increase overtime.  

Turning on the effect of childbirth on female employment, we note that childbirth reduces by 4.9 p.p. the 

probability of being employed of Italian females aged 18-50. Our result confirms the detrimental effect of 

fertility on female employment, and it is in line with previous research on Italy and other Southern European 

countries (e.g. Del Boca et al. 2005, Herrarte et al. 2012). However, our point estimate appears to be smaller 

in magnitude when compared to the estimated APE by Michaud and Tatsiramos (2011) based on 1995-2001 

ECHP data. This possibly suggests the negative effect of childbirth on female employment has, on average, 

decreased since 1990s to the first two decades of 2000s. This would be consistent with the view for which the 

negative employment/labor force participation – fertility association, is weakening or even reversing over time 

(e.g. Doepke et al 2021). All in all, the negative effect associated to childbirth is possibly certifying the gap 

between the efficacy of public childcare services in Italy and that in Nordic and Continental Europe, as well 

as the limit in the use of flexible working hours, as we deeply discuss below. 
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The AMEs associated to past childbirth and initial childbirth are both positive, but they are smaller in 

magnitude and not statistically significant. 

Focusing on Panel B of Table 2, one may observe estimates related to the childbirth equation. We note a 

positive a statistically significant (at 10% level) effect of past employment status. Firstly, it highlights the 

existence of feedback effects from employment to future childbirth and stresses the importance of adopting a 

bivariate approach to deal with possible endogeneity issues8 and mitigate possible bias when estimating the 

effect of childbirth on employment. The estimated AME is 0.003, indicating that past employment increases 

by 0.3 p.p. the probability of childbirth. This suggests that being employed when fertility decision is taken, 

increases the probability of a newborn, indicating that a potential greater financial security is important for that 

choice.  

More generally, joining evidence from panel A and B, evidence emerged suggests that childbirth determines 

a sort of redistributive effects in terms of female employment probabilities. This speculation is even more clear 

when looking at results from Table B1, we obtained from an augmented specification which include an 

interaction term between lag employment variable and childbirth variable. It results that the negative effect of 

childbirth on female employment is guided (and it is statistically significant) only for females who were 

employed in the previous period, while it is very small and not statistically significant for the not employed in 

the previous year. The Lag employment-childbirth interacted variable reveals that the probability of persisting 

in employment is reduced by 8.1 p.p. in case of childbirth. 

Figure 1 shows results obtained by the augmented specification of the benchmark model, which allows to 

uncover how the predicted female employment probabilities by childbirth status has evolved along the period 

investigated. We note, with few exceptions, that predicted employment probabilities associated to childbirth 

is lower than that associated with no childbirth. Quite interestingly, the gap appears to have increased in 

concomitance with the Great Recession and after the application of austerity measures, while it slightly closed 

afterwards. Such trend is possible depending on various causes, including the pattern of public expenditure for 

family/children policies. The family/children function of the public spending has shrunken in 2010 (282,7 

euros in PPS per head versus 302.3 euros in 2009) remained lower the level of the pre–Great Recession period 

                                                           
8 This is further confirmed by the estimate of the rho parameter, which is relatively small in magnitude, negative and 

statistically significant. This indicates that both processes are affected by common unobservable factors, with effects 

that diverge across employment and childbirth.  
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in the years characterized by austerity measures and further declined in 2014 and 2015. This possible 

correlation stresses the importance of measures supporting fertility decisions and female employment, 

including childcare services and children-related benefits.  

 

5.2 Other labor market outcomes 

5.2.1 Employment Working hours: Part-time versus Full-time 

Table 3 reports the results for the female employment-childbirth relationship by exploring the role of 

employment working hours, i.e. part-time and full-time, by taking not employed as base category.  

For part-time employment we see relatively negligible persistence in the condition and in the possible transition 

from full-time to part-time (+0.4 pp. and +0.6 pp., respectively). For full-time employment, instead, we find 

both relatively higher probability of changing the employment working hours, i.e. from part-time for full-time, 

is 7.3 pp., and persistence in the full-time condition (the AME for the persistence is  +0.125, that is +12.5 pp.).  

The significance of the parameters for initial employment statuses suggests that unobserved heterogeneity is a 

relevant issue, especially for full-time employment. The AME for initial childbirth, instead, does not exert a 

role on both the employment working hours investigated. If we look at the effect of childbirth on employment 

we find a negative association with both part-time (-0.1 pp.) and especially full-time employment (-4.3 pp.). 

The negative effect of children on female labour market outcomes regardless of their relative potential earnings 

and working time before childbirth, i.e. part-time versus full-time, is confirmed by the existing literature (i.e. 

de la Vega, 2022). More specifically, the lower detrimental effect of having a child on part-time employment 

compared with full-time (see Table 3) is likely due to the fact that part-time jobs enable women a better 

reconciliation of childcare with paid employment (Fitzenberger, 2013). Moreover, in Southern European 

countries, like Italy, public childcare is characterized by the rigidity in the number of weekly hours available 

(see, for instance, Del Boca et al., 2005, Doepke et al., 2023), and this makes this service more compatible 

with part-time working hours arrangement with respect to a full-time. 

Interestingly, the results for childbirth equation suggest that only a previous full-time employment condition 

is positively associated with childbirth (+0.5 pp., see Table 3). This might be partly explained by the fact that 

full-time employment working hours typically ensure a higher job protection, as well as economic stability 

with respect to part-time employment working hours.  
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Figure 3a shows the evolution of the employment probabilities for full-timers (top left panel) and part-timers 

(top right panel) by childbirth status. Notably, we see that the birth of a child more clearly affect full-time 

employment, i.e. the predicted employment probability of female having no child is relatively higher than the 

one of female having child, with only few exceptions. Having a children, instead, does not exert a role on the 

predicted probability of working part-time. This confirms the role of part-time work for the conciliation of 

work and childcare. 

 

5.2.2 Employment contract type: Temporary versus permanent jobs 

Table 4 shows the estimates of our model by considering the contract type, i.e. temporary versus permanent 

contract. As for state dependence, we see that, as expected, it is relatively higher for permanent contract 

compared with temporary contract (+42.6 pp and +1.8 pp., respectively). We also see that the estimated AME 

for a change in employment contract type is null for the transition from permanent to temporary contract (AME 

0.000), while it is equal to +0.115 that is +11.5 p.p. for the opposite, that is an improvement of contract type 

from a temporary to a permanent contract. We also note that the initial employment conditions are significant 

and positive for both contract types: unobserved heterogeneity plays a role, especially for permanent contract. 

This further confirms the importance of accounting for the initial conditions problem to avoid biased estimates 

of state dependence, and according to some interpretation (e.g. Ayllon, 2015) it would be suggestive that the 

importance of past employment conditions for current employment tends to increase overtime.  

Moving to childbirth equation, from Table 4 we see that the effect of the birth of a child on temporary 

employment is negligible, +0.2 pp., while there it is relatively stronger for permanent contract (+4.3 pp.).   

Notably, we see that while there is a negative association between temporary employment and childbirth (-0.3 

pp.), the association is instead positive for a permanent contract (+0.3 pp.). 

The effect of employment instability, i.e. temporary contract, on fertility, as explained above (see Section 2), 

is not clear in the available literature and empirical evidence. Our findings are in line with the strand of 

literature suggesting a detrimental effect of employment instability on family formation, such as delaying the 

decision to leave the parental home, smaller household size or even no children (Auer and Danzer, 2016; 

Billari, 2005; Busetta et al., 2019; Pieroni et al., 2023). Moreover, labour market dualism, temporary versus 
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permanent employment contract types, rather than a rigid protection legislation, is negatively associated with 

fertility (Bastianelli et al., 2023; De Paola, et al., 2021).  

Figure 3a (bottom panel) shows how the predicted female employment probabilities with a permanent and 

temporary contract, respectively, by childbirth status has evolved along the period explored (2004-2019). We 

note there is a relatively higher gap for the predicted probability of permanent employment, between women 

with no children and those with a childbirth. For temporary employment, the difference between the two 

categories is relatively lower. 

 

5.2.3 Wage distribution  

We investigated if and how the effect of childbirth varies across the wage distribution by considering the 

categories of low paid, medium paid, and high paid workers (for details, see Section 3). Table 5 reports the 

results for the employment outcomes and the childbirth equation. We see that the effect of childbirth on 

employment, in line with the literature (see, for instance, de la Vega, 2022) changes along the wage 

distribution: it is not significant for low paid workers, negatively and significantly associated with medium 

paid workers (-4.8 p.p.), and positively and significantly associated with high paid workers (+1 p.p.). These 

findings is in line with the literature on the marketization of wages (i.e. Doepke et al., 2023). In detail, in a 

couple where the wife’s wage is lower than the cost of childcare, i.e. low paid worker, the female provide 

childcare on her own, and here we understand the negative effect of childcare on low paid job. If instead the 

female wage exceeds the cost of childcare, i.e. high-paid workers, the couple would buy as much care (hours) 

as possible from the market.    

For the childbirth equation, we see that it is only a previous condition of medium paid worker increases 

childbirth (+0.7 p.p.). This finding suggest that probably a medium paid job is not enough to enable the 

reconciliation between paid and unpaid work, i.e. childcare.  

From Figure 3b, we note that there is a significant gap between the medium-paid employment probability of 

female with no childbirth and those with a childbirth. This is due to the fact that likely, are those women in the 

middle of the wage distribution which more frequently give birth to a child. For those with a low paid workers 

there should be also a not stable employment condition, that is temporary and less secure employment. For 
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high paid, instead, the more secure employment/wage should be detrimental for the opportunity of having 

children. 

 

5.2.4 Work intensity 

Table 6 reports the findings for the household work intensity class considered and the childbirth equation. 

From the bottom part, we see the persistence in the categories of work intensity as well as the transition from 

one class to the following.  

While for the lower work intensity classes ((0, 0.25] and (0.25, 0.5]) the sign of the AME for the persistence 

is negative, for higher work intensity classes ((0.5, 15] and 1, full work-intensity) the opposite is true. This 

suggest the relatively higher instability for jobs with reduced working hours compared with full-time jobs 

(lower or equal to full work intensity).  

As for the effect of childbirth, we see that the AME are not significant but close to being significant. The sign 

of the AME suggest that there is a negative effect of the birth of a child for the household with relatively low 

work intensity, while the association between childbirth and household work intensity is positive for those 

working more (relatively higher work intensity). This is likely because work intensity is measured at the 

household level, and we need to consider also husband employment. 

Form the childbirth equation (right panel of Table 6), we note that it is only full work intensity being positively 

associated with childbirth, according to the findings for full-time employment and permanent employment 

both positively associated with childbirth), as well as to the fact that it is measured at the household level. 

From Figure 4, we see that the gap between no childbirth and childbirth changes its sign within the range 

considered for work intensity. While from null work intensity to the median of the distribution there is an 

advantage in terms of employment probabilities for those not having children, the reverse is true for those with 

medium, and high work intensity. 

 

5.3 Subgroup analysis 

We provide additional evidence on the childbirth-female employment relationship by providing sub-group 

analysis with respect to the following control variables: age of females, area of residence (North-Centre versus 

South), equivalized household income (non-poor versus poor), and husband employment status.  
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Regarding the age variable, we split the sample between those aged 18-35 and those aged 36-50 (Table B2) 

Focusing on the childbirth-effect, we note the negative impact associated to a newborn is stronger for younger 

females than for those aged more than 35. This finding agrees expectations from the human capital theory for 

which older women encounter high opportunity costs of leaving employment, and then their attachment to the 

labor market is stronger. 

Table B3 refers to the analysis by area of living. This analysis, in addition to shed light to the well-known 

territorial differences affecting the Italian labor market, was conducted to approximate potential effects 

deriving from different levels of child-care services. Even though the supply of child-care services is weak in 

the entire country, the situation of Southern regions appears to be particularly severe, being the available places 

equal to 12-13 every 100 for children aged 0-2 in the South, and over 30 every 100, in the North-Centre (ISTAT 

2019). Despite this, the negative effect of childbirth on female employment is much stronger in the North-

Centre (being -6.3 p.p.) than in the South, contradicting the expectation of finding a smaller effect in the North-

Centre because of the positive role played by child-care services to support female employment in case of 

childbirth. This results, however, may be partly explained by the unbalanced demand for child-care services 

across territories and the contemporary differences in female employment rates. In other terms, despite the 

greater diffusion of public and private nurseries in the North-Centre, the higher pressure on such infrastructure 

due to the higher employment rates, may weaken their role in supporting female employment. The contrary 

for the South. All in all, our results possibly suggest that the structure (supply and accessibility costs) of 

childcare services in Italy are relatively inadequate to effectively support childbirth9.  

Table B4 considers the role of household income, analyzing poor/non poor households. Because poverty status 

is subjected to a certain degree of variability, which may determine uncertainty when interpreting results, we 

focus only on never poor and ever poor households. We find that childbirth reduces the probability of females 

being employed by 5.4 p.p. in case of non-poor households, while the effect is practically null for poor 

households. This finding possibly reveals that poverty is determined by persistence in non-employment 

positions, thus making ineffective childbirth on female employment, in line with results mentioned in the 

Section 5.1, according to which a newborn determines negative effects only for previously employed females. 

                                                           
9 Further investigation, however, is needed in the light of recent policies aimed at increasing the availability of childcare 

services and increasing public support in terms of related benefits. 
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In addition, poverty may be determined by low work intensity at the household level which, at the same time, 

may increase the opportunity childcare is offered by other family members, thus alleviating the responsibilities 

of mothers. 

Finally, Table B5 displays different childbirth effect on female employment conditional on the role of husband 

employment status. Because husband employment may be subjected to a certain variation over time, the two 

groups only include females living with husband ever employed and never employed. We find the effect of 

childbirth on female employment is stronger if women live with a husband ever employed (-5.7 p.p.), while 

the effect is smaller (-2.3 p.p.) and not statistically significant for women living with husband that never 

worked. Among others, this finding is possibly suggesting that the presence of a non-working husband may be 

helpful in childcare activities at home, thus contributing to relieve the charges on mothers. In this regard, the 

literature has suggested that cooperative fathers may help to conjugate career of females and family (e.g. 

Doepke and Kindermann 2017). 

 

6. Concluding remarks 

This paper explores the relationship between female employment and childbirth in Italy over the period 2004-

2019, embracing the Great Recession and the austerity measures eras by exploiting longitudinal sections of the 

EU-SILC microdata. We analyze female employment from different perspectives, considering the multifaceted 

nature of the phenomenon going beyond the classical approach based on the dichotomy employment/non-

employment. We also offer a subgroup analysis. 

We adopt a dynamic approach when modelling both employment and fertility choices and allow for possible 

feedback effects from employment to future fertility decision. 

In broad terms, our findings suggest that in the period 2004-2019, childbirth has reduced the probability of 

female employment by 4.9 p.p., a point estimate lower than that emerged in the previous decade. The childbirth 

effect, however, evolved over time, and the related negative impact has increased after the Great Recession 

and the application of austerity measures. Our analysis also shows that full-time and permanent jobs were more 

strongly affected by childbirth than part-time and temporary employment. Moreover, childbirth increases the 

probability of being a high-pay worker, indicating a greater ease to combine career and family, possibly 

because of the better accessibility of childcare services. Finally, childcare tends to increase work intensity, 
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suggesting a compensative role of other family-members in terms of household labor supply. Sub-groups 

analysis reveals negative childbirth-effect is stronger for younger females, in the North-Centre regions, among 

non-poor household and in presence of employed husbands.  

The policy implications of our results suggest the importance of measures supporting fertility decisions and 

female employment. Interventions to reduce the detrimental effect of childbirth on female employment, such 

as the increase in the social expenditure for family and children, i.e. children related benefits are strongly 

recommended in a country such as Italy were those expenditure were reduced with the Great Recession and 

the years characterized by austerity measures. Further, the availability of childcare services should be 

enhanced, with a more widespread presence of services across the country, as well as a relatively higher 

efficacy of childcare services, for instance by increasing the number of hours offered. Our findings also suggest 

an important reconciliation role for part-time employment.  
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Tables 

Table 1 Descriptive statistics 

Variable Mean Std. dev. 

Dependent variables   
Employment 0.543 0.500 

Working hours   
Part-time  0.149 0.356 

Full-time 0.394 0.491 

Contract type   
Temporary 0.086 0.280 

Permanent 0.420 0.494 

Wage distribution   
Low paid 0.085 0.278 

Medium paid 0.359 0.480 

High paid 0.053 0.224 

Work intensity   
0 0.081 0.274 

(0, 0.25] 0.077 0.266 

(0.25, 0.5] 0.375 0.484 

(0.5, 1) 0.185 0.388 

1 0.282 0.450 

Childbirth 0.064 0.244 

Covariates   
Female in childbearing age [18-24] 0.069 0.253 

Female in childbearing age [25-34] 0.257 0.437 

Female in childbearing age [35-44] 0.390 0.488 

Female in childbearing age [45-50] 0.284 0.451 

Female in childbearing age low educated 0.399 0.490 

Female in childbearing age middle educated 0.541 0.498 

Female in childbearing age highly educated 0.208 0.406 

Female in childbearing age in consensual union 0.634 0.482 

HH female 0.391 0.488 

Presence of children aged 2-3 0.080 0.272 

Presence of children aged 4-15 0.396 0.489 

Number of persons with disabilities 0.093 0.331 

Number of elderly persons 0.063 0.281 

Homeowner 0.394 0.489 

Daughter in fertile age [18, 50] 0.137 0.344 

Housband employed 0.649 0.477 

Presence of other members employed 0.198 0.398 

North-West 0.249 0.433 

North-East 0.184 0.388 

Centre 0.190 0.393 

South 0.376 0.484 

Presence of children of the same sex 0.121 0.326 

Observations  113,899 

Note: Mean (percentages) and standard deviations. 

Source: Authors’ elaborations on EU-SILC data 
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Figure 1. Evolution of dependent variables for employment and childbirth, 2004-2019 

 

 

Source: Authors’ elaborations on EU-SILC data 
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Table 2. Female employment and childbirth equation 

 Employment equation Childbirth equation 

  AME s.e.   AME s.e.    

Employment time t-1 0.123 0.006 *** 0.003 0.002 * 

Employment time 1 0.287 0.004 *** 0.002 0.002  
Childbirth time t -0.049 0.014 ***    
Childbrirth time t-1 0.012 0.008  0.068 0.003 *** 

Childbirth time 1 0.015 0.011   -0.039 0.003 *** 

ρeb -0.086 0.047     
Corr (μ, ε) 0.023 0.052     
Observations 79812      
Log-likelihood -38515.36      

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < 

.01. 

 

 

Figure 2. Predicted probabilities of female employment by childbirth and year 

 

Source: Authors’ elaborations on EU-SILC data 
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Table 3 Employment working hours and childbirth equation  

  Employment equation Childbirth equation 

Outcome: Part-time Full-time    
  AME s.e.   AME s.e.   AME s.e.   

Non-employment time t-1 base-category 

Part-time time t-1 0.004 0.001 *** 0.073 0.005 *** 0.000 0.002  
Full-time time t-1 0.006 0.001 *** 0.125 0.007 *** 0.005 0.002 ** 

          
Non-employment time 1 base-category 

Part-time time 1 0.089 0.004 *** 0.253 0.008 *** 0.003 0.002  
Full-time time 1 0.016 0.003 *** 0.586 0.010 *** 0.002 0.002  

          
Childbirth time t -0.001 0.000 *** -0.043 0.012 ***    
Childbirth time t-1 0.000 0.000  0.003 0.007  0.068 0.003 *** 

Childbirth time 1 0.000 0.000   0.013 0.010   -0.039 0.003 *** 

Ρeb -0.090 0.038        
Corr (μ, ε) 0.033 0.042        
Observations 79812         
Log-likelihood -61232.9                 

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Table 4. Employment contract type and childbirth equation 

 

  Employment equation Childbirth equation 

Outcome: Temporary contract Permanent contract    
  AME s.e.   AME s.e.   AME s.e.   

Non-employment time t-1 base-category 

Temporary contract time t-1 0.018 0.002 *** 0.115 0.007 *** -0.003 0.002 * 

Permanent contract time t-1 0.000 0.001  0.426 0.011 *** 0.003 0.002 ** 

          
Non-employment time 1 base-category 

Temporary contract time 1 0.030 0.001 *** 0.279 0.010 *** 0.001 0.002  
Permanent contract time 1 0.030 0.001 *** 0.290 0.010 *** 0.004 0.001 *** 

          
Childbirth time t -0.002 0.001 *** -0.034 0.013 ***    
Childbirth time t-1 0.001 0.000 * 0.014 0.008 * 0.067 0.003 *** 

Childbirth time 1 0.000 0.001   0.006 0.010   -0.039 0.003 *** 

ρeb -0.121 0.056        
Corr (μ, ε) 0.014 0.042        
Observations 71436         
Log-likelihood -43807.07                 

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Table 5. Employment wage distribution and childbirth equation 

 

  Employment equation Childbirth equation 

Outcome: Low-pay Medium-pay High-pay    
  AME s.e.   AME s.e.   AME s.e.   AME s.e.   

Non-employment time t-1             
Low-pay time t-1 0.093 0.007 *** 0.074 0.007 *** -0.024 0.004 *** 0.001 0.003  
Medium-pay time t-1 -0.078 0.005 *** 0.245 0.009 *** -0.012 0.004 *** 0.007 0.003 ** 

High-pay time t-1 -0.087 0.007 *** 0.096 0.011 *** 0.120 0.008 *** 0.005 0.005  

             
Non-employment time 1             
Low-pay time 1 0.181 0.008 *** 0.187 0.008 *** 0.021 0.004 *** 0.001 0.003  
Medium-pay time 1 0.082 0.006 *** 0.353 0.009 *** 0.041 0.003 *** 0.002 0.003  
High-pay time 1 0.059 0.012 *** 0.258 0.014 *** 0.136 0.008 *** -0.001 0.004  

             
Childbirth time t -0.004 0.007  -0.048 0.008 *** 0.010 0.004 ***    
Childbirth time t-1 0.015 0.006 ** -0.007 0.007  0.010 0.004 *** 0.112 0.003 *** 

Childbirth time 1 0.009 0.009   0.003 0.010   0.001 0.005   -0.067 0.003 *** 

ρeb -0.399            
Corr (μ, ε) 0.147            
Observations 70396            
Log-likelihood -50826.28                       

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Table 6. Work intensity and childbirth equation 

  Work intensity Childbirth equation 

Outcome: (0, 0.25] (0.25, 0.5] (0.5, 1) 1    

 AME s.e.   AME s.e.   AME s.e.   AME s.e.   AME s.e.   

Work intensity t-1    
  

          
0 base-category 

(0, 0.25] -0.007 0.002 *** -0.005 0.001 *** 0.012 0.003 *** 0.017 0.004 *** 0.002 0.003  
(0.25-0.5] -0.026 0.002 *** -0.029 0.001 *** 0.041 0.003 *** 0.068 0.004 *** 0.001 0.002  

(0.5, 1) -0.045 0.002 *** -0.075 0.003 *** 0.065 0.004 *** 0.140 0.005 *** 0.004 0.003  
1 -0.070 0.003 *** -0.172 0.006 *** 0.077 0.004 *** 0.280 0.008 *** 0.008 0.003 *** 

Work intensity time 1    
  

          
0 base-category 

(0, 0.25] -0.021 0.003 *** 0.003 0.002 * 0.040 0.005 *** 0.030 0.004 *** -0.004 0.003  
(0.25-0.5] -0.048 0.002 *** -0.023 0.002 *** 0.087 0.004 *** 0.083 0.003 *** -0.004 0.002  

(0.5, 1) -0.078 0.003 *** -0.098 0.004 *** 0.133 0.006 *** 0.181 0.005 *** -0.005 0.003 * 

1 -0.110 0.003 *** -0.277 0.007 *** 0.134 0.005 *** 0.421 0.008 *** 0.000 0.003  

    
  

          
Childbirth time t -0.004 0.003  -0.006 0.004  0.003 0.002  0.016 0.011     
Childbirth time t-1 0.006 0.002 *** 0.010 0.003 *** -0.005 0.001 *** -0.025 0.006 *** 0.067 0.003 *** 

Childbirth time 1 0.000 0.002   0.000 0.003   0.000 0.002   0.000 0.008   -0.039 0.003 *** 

ρeb -0.042 0.044  
  

          
Corr (μ, ε) 0.010 0.032  

  
          

Observations    
  

          
Log-likelihood    

  
          

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 

 

 

 

 

 

 



30 

 

Figure 3a. Predicted probabilities for employment working time (top panel) and contract type (bottom panel) by childbirth and year 

 

Source: Authors’ elaborations on EU-SILC data 
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Figure 3b. Predicted probabilities for employment along the wage distribution by childbirth and year 

 

Source: Authors’ elaborations on EU-SILC data 
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Figure 4. Predicted probability for work intensity classes by childbirth and year 

 

Source: Authors’ elaborations on EU-SILC data 
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Appendix A 

 

Ordinal outcomes 

The case with ordinal outcomes may be represented assuming the latent employment propensity .��∗  

taking the following form:  

.��∗ = �	.���	 + �!����	 + �"����	 + �0��� + �1�� + 2� + '��.      (5) 

Finally, the observed ordinal variable identifying the employment outcome reads as: 

.�� =
⎩⎨
⎧ 0           if .��∗ ≤ 8	,

1 if 8	 < .��∗ ≤ 8!,
:           if .��∗ > 8;.,

          (6) 

The outcome y assumes different specifications according to the employment dimension analyzed. In case of 

(working hours) employment, it is specified in three-digits which take values 0=non-employment, 1=part-time 

employment and 2=full-time employment.  In the case of the contract-type dimension, it takes the following 

values: 0=non-employment, 1=temporary employment and 2=permanent employment. Finally, in the case of 

work intensity, the outcome digits are: y=0 if work intensity is null, y=1 if work intensity ∈ (0, 0.2], y=2 if 

work intensity ∈ (0.2, 0.5], y=3 if work intensity ∈ (0.5, 1), and y=4 in case of full work intensity. 

 

Multinomial outcome 

We model the observed (wage level) employment as the result of a utility maximization process, and assume 

the related outcome follows a multinomial distribution. We define the unobserved latent utility >�?�∗   associated 

with each labour market state j as follows: 

>�?�∗ = �	?>�?��	 + �!����	 + �"��� + �0�� + 2� + @�?�.                (7) 

The connection between the latent and the observed labour market state can be derived by the assumption that 

the observed state has maximal propensity: 

>�� = A  if >�?�∗ = maxE *>�F�∗ , for A, 8 = 0, 1, 2, 3; A ≠ 8; K = 1 … M; N = 2 … O    (8) 

where >�?� = *>� � , >�	� , >�!� , >�"�, is a column vector that contains value j in correspondence to the labour 

market state employed by individuals at time t and zero otherwise. 
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This results in a four-digit variable, taking value 0 in case of non-employment, value 1 in case of low-pay, 

value 2 in case of medium-pay, and value 3 in case of high-pay. In this specific case, we assume error terms 

of both equations have now been drawn from a Type-1 extreme value distribution. This implies the model 

corresponds to a bivariate multinomial logit-logit specification. 
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Appendix B 

 

Table B1. Female employment and childbirth equation with interaction term 

  AME s.e.   

Employment time t-1 0.121 0.006 *** 

Employment time 1 0.285 0.004 *** 

Childbirth time t -0.005 0.016  
Childbirth time t x Employment time t-1 -0.081 0.009 *** 

Childbrirth time t-1 0.011 0.009  
Childbirth time 1 0.013 0.011   

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 

 

 

Table B2. Female employment and childbirth equation by age group 

 Age less than 36 Age more than 35 

 Employment equation Childbirth equation Employment equation Childbirth equation 

 AME s.e.   AME s.e.    AME s.e.   AME s.e.    

Employment time t-1 0.150 0.010 *** -0.001 0.004  0.140 0.008 *** 0.005 0.002 ** 

Employment time 1 0.272 0.009 *** 0.011 0.003 *** 0.245 0.005 *** -0.003 0.002  

             
Childbirth time t -0.056 0.029 *    -0.047 0.017 ***    
Childbrirth time t-1 -0.003 0.015  0.079 0.005 *** 0.023 0.011 ** 0.061 0.004 *** 

Childbirth time 1 0.022 0.019   -0.048 0.005 *** 0.008 0.012   -0.032 0.003 *** 

ρeb 0.001 0.072     -0.161 0.076     
Corr (μ, ε) -0.007 0.085     0.053 0.071     
Observations 31433      48379      
Log-likelihood -17675.71           -20202.20           

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
 

 



36 

 

Table B3. Female employment and childbirth equation by area of living 

 North-Centre South 

 Employment equation Childbirth equation Employment equation Childbirth equation 

  AME s.e.   AME s.e.    AME s.e.   AME s.e.    

Employment time t-1 0.130 0.007 *** 0.004 0.002  0.112 0.010 *** 0.000 0.003  
Employment time 1 0.285 0.005 *** 0.002 0.002  0.284 0.006 *** 0.005 0.003  

             
Childbirth time t -0.063 0.017 ***    -0.015 0.026     
Childbrirth time t-1 0.021 0.010 ** 0.068 0.004 *** -0.012 0.016  0.067 0.006 *** 

Childbirth time 1 0.009 0.013   -0.041 0.003 *** 0.031 0.019  -0.033 0.005 *** 

ρeb -0.145 0.056     0.083 0.090     
Corr (μ, ε) 0.058 0.062     -0.077 0.096     
Observations             
Log-likelihood -26509.87           -11899.45           

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 

 

Table B4. Female employment and childbirth equation by household income condition 

 Never poor Ever Poor 

 Employment equation Childbirth equation Employment equation Childbirth equation 

  AME s.e.   AME s.e.    AME s.e.   AME s.e.    

Employment time t-1 0.117 0.006 *** 0.003 0.002  0.110 0.014 *** 0.005 0.005  
Employment time 1 0.274 0.004 *** 0.002 0.002  0.244 0.011 *** 0.002 0.004  

             
Childbirth time t -0.054 0.015 ***    -0.001 0.036     
Childbrirth time t-1 0.016 0.009 * 0.071 0.004 *** -0.025 0.023  0.078 0.010 *** 

Childbirth time 1 0.013 0.012   -0.048 0.003 *** 0.072 0.026 *** -0.032 0.006 *** 

ρeb -0.098 0.056     -0.046 0.153     
Corr (μ, ε) 0.019 0.059     -0.061 0.142     
Observations 59976      13149      
Log-likelihood -30407.23           -6042.74           

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Table B5. Female employment and childbirth equation by husband employment 

 Husband ever employed Husband never employed 

 Employment equation Childbirth equation Employment equation Childbirth equation 

  AME s.e.   AME s.e.    AME s.e.   AME s.e.    

Employment time t-1 0.108 0.008 *** 0.003 0.004  0.115 0.010 *** 0.001 0.001  
Employment time 1 0.253 0.003 *** 0.005 0.003 * 0.265 0.009 *** -0.001 0.001  

             
Childbirth time t -0.057 0.013 ***    -0.023 0.039     
Childbrirth time t-1 0.016 0.008 ** 0.087 0.004 *** -0.001 0.025  0.016 0.002 *** 

Childbirth time 1 0.015 0.010   -0.051 0.004 *** 0.072 0.032 ** -0.007 0.002 *** 

ρeb -0.126 0.062     -0.207 0.103     
Corr (μ, ε) 0.058 0.066     0.036 0.096     
Observations 44771      22824      
Log-likelihood -19900.867           -10093.158           

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Table B6. Female employment and childbirth equation: Covariates 

 Employment equation Childbirth equation 

  AME s.e.   AME s.e.    

Aged 18-24 base-category 

Aged 25-34 0.039 0.010 *** -0.009 0.004 * 

Aged 35-44 0.046 0.011 *** -0.011 0.005 ** 

Aged 45-50 0.048 0.011 *** -0.018 0.005 *** 

Low education base-category 

Medium education 0.072 0.005 *** 0.005 0.002 ** 

High education 0.116 0.006 *** 0.012 0.002 *** 

Married/Cohabitant 0.029 0.004 *** 0.022 0.002 *** 

Householder 0.148 0.004 *** 0.003 0.001 *** 

Kids aged 2-3 -0.014 0.010  -0.113 0.003 *** 

Kids aged 4-15 -0.005 0.008  -0.061 0.003 *** 

Number of HH members with disabilities -0.028 0.005 *** -0.006 0.002 *** 

Presence of self-sufficient elderly  -0.036 0.007 *** 0.000 0.003  
Home owner -0.020 0.007 *** -0.004 0.002 * 

Daughter -0.079 0.005 *** 0.002 0.002  
Husband employed 0.054 0.005 *** 0.002 0.002  
Other employed in the household 0.120 0.005 *** -0.012 0.003 *** 

North-West 0.015 0.004 *** 0.000 0.001  
North-East 0.022 0.004 *** 0.003 0.001 ** 

Centre base-category 

South-Islands -0.062 0.004 *** -0.001 0.001  
Same sex children       -0.007 0.002 *** 

Source: Authors’ elaborations on EU-SILC data 

Note: We control for the set of covariates described in Section 3, including year dummies. *p < .10, **p < .05, ***p < .01. 
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Figure B1 Probability of childbirth by past employment status. 
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