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We use the 2015– 2018 European Union Statistics on Income and Living Conditions panel data and 
a dynamic bivariate probit model to estimate the impact of childbirth on the risk of poverty in 25 
European countries. We model both poverty and childbirth mechanisms, identifying genuine state 
dependence and accounting for feedback effects from past poverty to childbirth. We find that childbirth 
slightly increases the risk of poverty in Europe, but some heterogeneities emerge at the country level. 
When disentangling the effects of childbirth conditional on past poverty status, it appears that child-
birth determines redistributive effects possibly induced by welfare systems. We find evidence of genuine 
state dependence and suggests that discouraging factors induced by the experience of poverty itself  
has increased over time. The risk of poverty is triggered by the presence of dependent members in the 
household, while education and employment stability are helpful to combat poverty.

JEL Codes: I32, J13, C33
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1. introduCtion

Over the last decades, poverty has become a troubling phenomenon in Europe, 
and the current pandemic is worsening this pattern. Despite the adoption of con-
trasting measures, poverty persisted at relatively high levels and has even increased 
in certain countries usually characterized by low poverty rates (e.g., Sweden and 
the Netherlands). For the evolution of poverty in European countries since the 
onset of the Great Recession, see Figure A1 in the Online Appendix.

Jenkins (2020) identifies a number of causes that may explain this disappointing 
trend. In the period before the onset of the global financial crisis of 2008, known 
as the Great Recession, he highlights the role played by the rise of low- paid jobs 
and the decline of passive income support policies (Cantillon, 2011). In the period 
after, the rise in unemployment and the financial stress caused by the Great Recession 
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negatively affected household incomes in Europe, and some countries (e.g., the south-
ern ones) particularly suffered from the implementation of contractionary fiscal pol-
icies and labor market deregulation, increasing the socioeconomic vulnerability of 
societies. Thus, understanding the origins of poverty is relevant for designing effective 
contrasting policies capable of restoring acceptable levels of economic inequality.

Poverty is particularly relevant for certain population groups: young people, 
single parents, and single- earner families with children appear to suffer a greater dis-
advantage (e.g., Gornick and Jäntti, 2012; Scherer and Grotti, 2014). In addition, the 
risk of poverty may be associated with triggering events like job loss (McKernan and 
Ratcliffe, 2005) and low- paying jobs (e.g., Lucifora et al., 2005), changes in house-
hold composition (Biewen, 2009) and leaving the parental home (Ayllón, 2015).

Quite surprisingly, few studies have devoted specific attention to the role of 
childbirth in poverty in Europe, despite childbirth being a potential key event for 
poverty onset as it threatens both the households’ income needs and household 
time allocation (e.g., Vandecasteele, 2010). For example, childbirth decreases one’s 
disposable equivalent income, unless child- related public transfers are great enough 
to compensate the loss of equivalent income. In addition, childbirth is often asso-
ciated with a reduction in household labor supply, especially through the reduc-
tion of working hours or even the labor market exit of mothers, as documented 
by a wide range of papers examining the relationship between childbearing and 
female employment (e.g., Del Boca et al., 2005; Herrarte et al., 2012; Fitzenberger 
et al., 2013). One of the few contributions on the topic is that of Barbieri and 
Bozzon (2016), which showed that childbirth increases the risk of entering poverty 
in Europe, although the magnitude of the impact depends on the national welfare 
system and household labor market conditions.

This paper focuses on poverty in Europe, analyzing the 2015– 2018 European 
Union Statistics on Income and Living Conditions (EU- SILC) survey panel data 
for 25 European countries, and contributes to the literature in three main ways. 
First, we study whether and how childbirth affects poverty in Europe. By exploit-
ing the longitudinal structure of  the data, we assume that both processes are 
dynamic and allow for possible the endogeneity of  childbirth. The relationship 
between fertility and income conditions has been a long- standing issue in eco-
nomics and demography. Malthus’s (1798) famous essay hypothesized the exis-
tence of  a positive nexus between income and fertility. This view was confirmed 
by, among others, Gregory Clark (see, for instance, Clark and Hamilton, 2006; 
Clark and Cummins, 2009; 2015). This evidence suggests that an increase in 
income should increase both the quantity and quality of  children and/or that 
wealth is strongly and positively correlated with net fertility. However, Clark and 
Cummins (2015) note that the net fertility of  the poor equaled that of  the rich at 
the end of  the 19th century. Moreover, the modern approach to fertility (e.g., 
Becker, 1992) countervails the Malthusian view and demonstrates that income 
growth is associated with a decrease in fertility rates. We therefore cannot rule 
out the possibility that childbearing decisions may be endogenously determined 
by income conditions, and accounting for this is relevant. Second, thanks to the 
possibility of  modeling both poverty and childbearing processes, we explicitly 
study the way past poverty status affects childbearing decisions. This is import-
ant because low fertility rates represent another sore subject for Europe and 
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understanding the poverty– childbirth relationship would provide insight into the 
decrease in childbearing that characterizes many European countries.1 Finally, 
our analysis accounts for state dependence, unobserved heterogeneity, and 
endogenous initial conditions. This allows us to decompose poverty persistence 
into genuine state dependence and observable and unobservable factors. As is 
well known, the presence of  genuine state dependence is indicative that current 
poverty per se causes future poverty, thus suggesting that measures capable of 
moving individuals above the poverty line would be effective to contrast poverty. 
Previous studies estimating poverty persistence in Europe include Devicienti and 
Poggi (2011), Ayllón (2013), Ayllón and Gàbos (2017), Giarda and Moroni 
(2018), and Bosco and Poggi (2020). In this regard, our study provides an esti-
mate of  state dependence at the European level in the pre- pandemic period.

Given the potentially interrelated structure of the poverty– childbirth rela-
tionship, our empirical strategy consists in estimating a dynamic bivariate probit 
model that relaxes the assumption of strict exogeneity of childbirth and explic-
itly models both poverty and childbearing processes by assuming childbirth may 
depend on past poverty status. Thus, our joint estimation strategy accounts for 
feedback effects from past poverty to childbirth. A similar empirical strategy has 
been adopted both in studies analyzing key events for poverty (e.g., Biewen, 2009; 
Ayllón, 2015) and by Michaud and Tatsiramos (2011), who estimated the impact 
of fertility decisions on employment.

Our estimates reveal that childbirth increases the risk of poverty. The effect is 
relatively small, however, and it may determine redistributive effects, depending on 
the generosity of the welfare system. When disentangling this effect at the coun-
try level, we find that it is essentially positive in Western European countries and 
negative in Eastern ones. Finally, we find evidence of genuine state dependence, 
which seems to be slightly smaller for individuals living in households where there 
was a birth, as well as increasing discouraging factors induced by the experience of 
poverty itself  over time in Europe.

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 review

Few studies have devoted specific attention to the role of childbirth in poverty 
in Europe, despite childbirth being defined as a potential key event that triggers 
poverty entries and exits since it threatens both household income needs and time 
allocation (e.g., McKernan and Ratcliffe, 2005; Vandecasteele, 2010). More papers 
have instead investigated the connection between income conditions and childbirth 
in developing countries. The existing literature shows that the relationship between 
poverty and childbirth is not unidirectional (e.g., Birdsall et al., 2001). Some stud-
ies suggest a positive relationship between poverty and childbirth, others find it to 

1In the 2010– 2018 period, live births decreased by 8 percent on average in the EU- 28, with peaks 
of over 20 percent in Italy, Spain, Greece, and Finland.
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be negative, and still others find it to have an inverse J- shaped relation. The litera-
ture has tried to reconcile these discrepancies by differentiating countries by their 
level of economic development and their stage of demographic transition (e.g., 
Moav, 2005; Libois and Somville, 2018; Wietzke, 2020).

During recent decades, poverty and economic vulnerability trends across the 
developed countries of the European Union have increased (Cantillon et al., 2019), 
especially for some vulnerable population categories such as young people, sin-
gle parents, and single- earner families with children (Gornick and Jantti, 2012; 
Scherer and Grotti, 2014). In terms of poverty rates, the frequency and duration of 
poverty spells varies systematically across countries (Fouarge and Layte, 2005) and 
seems to be associated with welfare systems (Pintelon et al., 2013; Whelan et al., 
2014). Moreover, again in developed countries childbirth increasingly represents a 
poverty- triggering event because it destabilizes both the household’s level of need 
and the family/work balance.

Given the importance of both poverty and childbirth in European countries, 
there is a need to study their determinants as well as their interrelation. We attempt 
to help fill this gap in the literature, seeing as most of the available literature on 
Europe analyses either the phenomenon of poverty or that of childbirth. In the 
past 20 years, the literature on poverty has focused on “longitudinal poverty,” ana-
lyzing the characteristics of households that are at risk of being permanently poor 
or socially excluded.

Among the single-  and multi- country studies we find, for example, Devicienti 
and Poggi (2011) for Italy, Ayllón (2013) for Spain, and Ayllón and Gábos (2017), 
Giarda and Moroni (2018), and Bosco and Poggi (2020) for European countries. A 
common feature of these studies is that despite using different econometric tech-
niques and investigating different (European) countries, they find evidence of rel-
atively high genuine poverty state dependence, especially in Southern European 
countries.

Devicienti and Poggi (2011) and Ayllón (2013) use the European Community 
Household Panel (ECHP) over the period of 1994– 2001. The former work explores 
Italy and extends Wooldridge’s (2005) approach to a bivariate dynamic model, 
while the latter analyzes Spain by following the model proposed by Cappellari and 
Jenkins (2004), which allows the estimation of state dependence while controlling 
for attrition and initial conditions. As for studies investigating multiple European 
countries, Ayllón and Gàbos (2017), Giarda and Moroni (2018), and Bosco and 
Poggi (2020) use EU- SILC data to investigate the nature of poverty state depen-
dence. Ayllón and Gábos (2017) use a probit model with feedback effects account-
ing for initial conditions (Wooldridge, 2005; Biewen, 2009) and the time- average of 
time- varying covariates (Stewart, 2007). Giarda and Moroni (2018) use different 
specifications of Heckman’s dynamic random effects probit model, while Bosco 
and Poggi (2020) implement a three- level dynamic model by extending the tech-
nique proposed by Wooldridge (2005).

As far as childbirth is concerned, the literature mainly analyses its rela-
tionship with female employment. Childbirth is indeed often associated with 
a reduction in household labor supply, especially through the reduction of  the 
working hours of  mothers as well as the decision to withdraw from paid work. 
The studies by Del Boca et al. (2005) on Italy, Herrarte et al. (2012) on Spain, and 
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Fitzenberger et al. (2013) on Germany, for instance, find that childbirth reduces 
the labor supply of  women and therefore indirectly affects household poverty by 
reducing labor income.

One of the few contributions on the direct association between childbirth and 
poverty in European countries is by Barbieri and Bozzon (2016). The authors inves-
tigate the direct relationship between childbirth and poverty in Europe by using 
EU- SILC longitudinal data from 2007, 2008, and 2009 and grouping countries 
according to four types of welfare system. They estimate panel random effects pro-
bit models and use propensity score matching. Their findings suggest that childbirth 
increases the risk of entering poverty, although the impact depends on the national 
welfare regime2 and household labor market conditions. Overall, the presence of a 
child below the age of 2 increases the risk of becoming poor in all countries but the 
Nordic ones. Poverty risks are highest for single- earner families with precarious 
employment situations and for employed single women. This pattern, consistent 
with previous studies (see, for instance, Barbieri and Cutuli, 2010), is far more pro-
nounced in Southern European and conservative countries, which are characterized 
by a strongly segmented labor market and have higher penalties for outsiders.

3. data and saMple

We analyze data 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 topics 
covered by the survey encompass living conditions, income, social exclusion, hous-
ing, work, demography, and education. Our analysis considers the longitudinal 
sample of individuals/households interviewed in at least three of the four succes-
sive waves that took place between 2015 and 2018. We select data for 25 European 
countries. Potentially, the EU- SILC survey includes all European countries, but at 
the time of this work fresh data for some countries were not available. We focus 
on households with a woman of childbearing age, that is, in the age range of 18 
to 50 years. We estimate the poverty and childbirth equation by adopting a model 
with a recursive structure (for details, see Section 4) in the 25 countries analyzed 
for the period of 2015– 2018.

Therefore, poverty and childbirth are our variables of interest. Poverty is 
defined as the fraction of people living with an equivalized income below a thresh-
old defined as 60 per cent of the national median. Equivalized income is the total 
disposable household income (after taxes and social transfers) divided by an equiv-
alized household size calculated according to the modified OECD scale. Due to 
the limited number of observations and in line with the existing literature (see, for 
instance, Barbieri and Bozzon, 2016), 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, 

2The role of welfare regimes in shaping poverty profiles is also explored by studies such as Fouarge 
and Layte (2005), and Maître et al. (2005).

 14754991, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roiw

.12547 by C
ochrane G

erm
any, W

iley O
nline L

ibrary on [01/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Review of Income and Wealth, Series 69, Number 1, March 2023

39

© 2021 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf  of 
International Association for Research in Income and Wealth

for the 2015 survey year the income is from 2014— it is retrospective information), 
as well as because of the biological lag in decision- taking until childbirth.

Table 1 displays the poverty and childbirth rates (average for the 2015– 2018 
period) computed for our (unbalanced) sample by country, as well as the rela-
tive (by country) sample size. The overall sample size is 230,673 observations. 
We note that the average poverty rates range from 6.78 percent for Denmark to 
26.03 percent for Serbia. At the bottom of the poverty rate distribution, we also 
find Norway (7.15 percent), the Netherlands and the Czech Republic (8.26 per-
cent and 8.64 percemt, respectively), and Austria and Finland (9.11 percent and 
9.13 percent, respectively), while at the top we also find Romania (25.18 percent), 
Greece (23.30 percent), and Spain and Italy (22.88 percent and 21.71 percent, 
respectively). The childbirth rates range from 1.27 percent in Slovenia to 8.52 
percent in Latvia. The childbirth rate is also relatively low in Sweden, Estonia, 
Norway, and Croatia (lower than 2.5 percent), while it is relatively high in Spain, 
Hungary, the Netherlands, and the Czech Republic (between 6 percent and 7.5 
percent).

The relationship between the indicators for poverty and childbirth by country 
is displayed in Figure 1. The sign of the relation, as is clear from the differences 
among countries for both rates (Table 1), is mixed across countries. We note that 
the overall relation resulting from the line is only slightly positive (rho=0.035), 
with only eight countries (Croatia, Cyprus, Estonia, France, Ireland, Latvia, and 

TABLE 1  
poverty rate, Childbirth rate, and observations by Country

Poverty sd(poverty) Childbirth sd(childbirth) Observations

Austria 9.11 28.80 5.35 22.51 823
Belgium 15.93 36.60 5.78 23.35 4,029
Switzerland 10.51 30.67 3.47 18.30 1,932
Cyprus 14.48 35.19 5.75 23.27 7,065
Czech Republic 8.64 28.09 6.00 23.74 6,805
Germany 11.84 32.31 4.90 21.59 7,897
Denmark 6.78 25.15 3.11 17.36 6,014
Estonia 15.29 35.99 5.84 23.46 11,413
Greece 23.30 42.28 4.61 20.98 12,205
Spain 22.88 42.01 4.64 21.02 14,822
Finland 9.13 28.81 4.09 19.80 2,202
France 14.63 35.34 6.41 24.50 15,903
Croatia 15.34 36.04 3.57 18.55 13,572
Hungary 12.65 33.24 4.02 19.64 12,715
Ireland 16.25 36.90 8.52 27.93 2,382
Italy 21.71 41.23 4.19 20.04 35,364
Lithuania 18.16 38.55 3.83 19.20 5,711
Latvia 14.15 34.85 6.15 24.03 10,371
Malta 12.05 32.56 3.14 17.45 2,449
Netherlands 8.26 27.53 5.30 22.40 19,097
Norway 7.15 25.78 4.09 19.81 3,201
Romania 25.18 43.41 1.27 11.22 5,259
Republic of 

Serbia
26.03 43.88 7.54 26.41 19,066

Sweden 13.58 34.28 2.47 15.53 810
Slovenia 10.30 30.39 4.57 20.88 9,566
Observations 230,673

Source: Authors’ calculations from EU SILC 2015– 2018 data.
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Sweden) out of twenty- five being close to the line. This stimulates the empirical 
investigation of such a relation.

Table A1 reports summary statistics for the overall sample of households 
and by childbirth for the variables used in the econometric analysis. The depen-
dent variables used in our investigation are poverty and childbirth. We now briefly 
describe the covariates included in each equation, keeping in mind that due to the 
model used, we also include lagged poverty status, lagged childbirth dummies, ini-
tial poverty condition, and the average of time- varying covariates (for details, see 
Section 4).

For the poverty equation, we control for childbirth and for certain character-
istics of the head of household, namely age (splitting into age ranges from younger 
than 25 years to over 64 years), gender, and marital status (civil union or single 
parent). We also include household characteristics such as the presence of children 
aged 3 to 15 years of age, the number of disabled and elderly persons (aged 65 or 
over) in the household, home ownership, and the number of permanent employees, 
temporary employees, and self- employed.

For the childbirth equation, we control for certain characteristics of  females 
of  childbearing age such as age (the overall range of  18 to 50 years is divided into 
four brackets), education, whether a female is the head of  household, as well as 
her labor market characteristics, such as being employed with a part- time or full- 
time contract. We consider covariates for household composition as in the poverty 
equation (number of  children, number of  disabled persons, number of  not dis-
abled elderly persons, home ownership, number of  permanent employees, tempo-
rary employees, and self- employed). Finally, to account for the role of 

Figure 1. The relation between poverty and childbirth by country. 
Source: Authors’ calculations from EU- SILC 2015– 2018 data [Colour figure can be viewed at 

wileyonlinelibrary.com]
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institutions— and more specifically for country- specific macro- policies that will 
have had an impact on fertility and employment— as well as for identification 
purposes, we include two macro- indicators of  social protection expenditure: the 
relative change in public expenditure for children and for social exclusion by 
country and year, expressed in PPS (Purchasing Power Standard) per head. This 
is intended to address the risks and needs associated with family and children 
(Eurostat).3

In both equations, we also control for country and time dummies, as we inves-
tigate 25 countries over the period of 2015– 2018.

4. the eConoMetriC approaCh

We study how childbirth affects individual poverty status using a dynamic 
bivariate random effects probit model. The relationship between poverty and child-
birth may, however, be guided by the existence of feedback effects from poverty to 
future procreation decisions, i.e., the possibility that shocks in poverty status affect 
future childbirth. A long- run literature (Malthus, 1798; Becker, 1992) has debated 
the influence that income conditions exert on fertility decisions; thus, the impor-
tance of shedding light on the existence and direction of feedback effects is two-
fold. On the one hand, accounting for potential feedback from poverty to future 
childbirth enables us to relax the strict exogeneity assumption, which avoids the 
estimates of state dependence and other parameters of interest being biased. On 
the other hand, it allows us to explicitly model childbearing decisions and uncover 
the role of income conditions for childbirth.

Following Biewen (2009), we model both the poverty and childbirth processes 
and estimate a first- order Markov chain random effects bivariate probit model that 
endogenizes childbirth. The model has a recursive structure, implying that the two 
equations are not simultaneous, i.e., the poverty equation includes current child-
birth status but the childbirth equation only includes lagged poverty condition. 
Biewen (2009) has stressed that simultaneous systems of qualitative outcomes are 
non- logically consistent.

Let us define pict as the individual poverty status of individual i = 1…n at time 
t = 1…T for country c = 1…C. We assume that poverty status is described by the 
following benchmark model:

where 1 is a binary indicator function, pict−1 is the lagged poverty status, bict is a 
dummy variable indicating whether a child was born in the household in the cur-
rent or previous year or not, bict−1 is the lagged childbirth dummy variable, while 
xict and zic are vectors of strictly exogenous time- variant and time- invariant (respec-
tively) individual and household characteristics. γ is the state dependence parame-
ter and β is the parameter of interest describing the impact of childbirth on poverty, 

3Figures available from Eurostat at http://appsso.euros tat.ec.europa.eu/nui/submi tView Table 
Action.do.

(1) pict = 1
{

𝛾pict−1 + 𝛽bict + 𝛿bict−1 + 𝜔xict + 𝜑zic + 𝜁 ect + aic + uict > 0
}

,
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while δ, ω, ζ, 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.4 We also define an augmented specification for the poverty 
equation that accounts for interactions between childbirth and lagged poverty 
dummy variables.5 This allows us to uncover whether and how childbirth impacts 
current poverty status conditional on past poverty condition. The augmented 
equation reads as:

The childbirth equation is common to both specifications and reads as:

where fict is a vector of female- of- childbearing- age variables, while gic is the ran-
dom effects term and �ict is an idiosyncratic error we assume to be normally distrib-
uted. α, κ, τ, ν, λ, and ψ are parameters to be estimated.

The presence of unobserved heterogeneity must be treated carefully when 
implementing a dynamic random effects probit model. First, an initial conditions 
problem arises when the initial values of the outcomes are correlated with the 
unobserved heterogeneity. We deal with the initial conditions problem by using the 
approach of Wooldridge (2005), who proposed an alternative conditional maxi-
mum likelihood (CML) estimator that considers the distribution conditional on 
the value in the initial period. Second, the time- invariant unobserved individual 
effects cannot be considered as standard parameters to be estimated because of 
the incidental parameters problem (Heckman, 1981). Thus, using the Mundlak 
method (1978), we relax the assumption that individual- specific random effects 
are independent of other covariates, and we assume correlated random effects by 
decomposing the unobserved heterogeneity term into two parts, one correlated and 
one uncorrelated with time- variant covariates. This framework enables us to net 
out the correlations between the unobserved random effect and covariates/initial 
states. However, one must be cautious in interpreting the results as causal effects.

The conditional densities of the unobserved effects are specified via the fol-
lowing auxiliary models:

4This represents a limitation of our approach but accounting for these would introduce excessive 
computational burdens (Biewen, 2009).

5We also account for heterogeneous effects of childbirth at the country level by defining an alter-
native specification where the childbirth dummy variable is interacted with a set of country dummy 
variables.

(2) pict = 1
{

𝛾pict−1 + 𝛽bict + 𝜒pict−1 ∗ bict + 𝛿bict−1 + 𝜔xict + 𝜑zic + 𝜁ect + aic + uict > 0
}

.

(3) bict = 1
{

𝛼pict−1 + 𝜅bict−1 + 𝜏xict + 𝜈 zic + 𝜆fict + 𝜓ect + gic + 𝜀ict > 0
}

,

(4) aic = �0 + �1pic1 + �2bic1 + �3xic + �ic,

(5) gic = �0 + �1pic1 + �2bic1 + �3xic + �4f ic + �ic,
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where pi1 is the initial poverty status, and bi1 is the value of the childbirth dummy 
variable at time 1, while xi and f i , are sets of  time- averaged time- variant con-
trol variables calculated from periods 2 to T and θk and πk are parameters to be 
estimated.

The Wooldridge approach has been questioned by Akay (2012), who high-
lighted that the method may produce biased estimates of state dependence in case 
of short panels. In this regard, Rabe- Hesketh and Skrondal (2013) proposed a 
solution that consists in including as additional regressors the initial period of 
time- varying variables, with the aim of reducing the substantial finite sample bias. 
Therefore, the conditional densities of the unobserved effects are now specified as 
follows:

The model we implement allows random effects terms and residuals to be cor-
related according to a bivariate normal distribution with zero mean and �2

ic
 vari-

ance. Therefore, we also estimate the respective correlation terms: �U =

(

uic, �ic
)

 
and �E =

(

uict, �ict
)

.
Wooldridge’s approach and related extensions allow easily handling attrition 

and reduce problems associated with the use of richer but unbalanced sets of data 
by allowing attrition to vary across initial poverty status; in particular, individuals 
with different initial levels of poverty are allowed to have distinct missing data 
probabilities.

As suggested by Biewen (2009), thanks the recursive structure of the model, 
its identification may be pursued without imposing exclusion restrictions. 
Nevertheless, because the childbirth equation includes additional covariates (e.g., 
female of childbearing age, education, and public expenditure for family policies) 
with respect to the poverty equation, this provides supplementary variation for 
the identification of the relationship between poverty and childbirth (e.g., Biewen, 
2009; Picchio and van Ours, 2013).

Finally, because the estimated coefficients describe the sign of the relationship 
but are inappropriate for determining the magnitude of the impact between out-
come and explanatory variables, we compute and report average marginal effects 
(AMEs).

5. eMpiriCal results

Our empirical results are presented in Tables  3 to 6 (and Tables A1– A3 in 
the Online Appendix). All tables report the computed average marginal effects 
(AMEs), which facilitate the interpretation of estimation results by defining the 
absolute impact of a change in an explanatory variable on the risk of poverty. The 
section is structured into four sub- paragraphs. The first presents results related to 
the poverty equation, using both specification 1 and specification 2. The second 
focuses on the childbirth equation, while the third briefly presents results related 

(6) a�
ic
= �0 + �1pic1 + �2bic1 + �3xic + �4xic1 + �ic,

(7) g�
ic
= �0 + �1pic1 + �2bic1 + �3xic + �4f ic + �5xic1 + �6fic1 + �ic.
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to possible non- linearity in the childbirth– income relationship. Finally, the fourth 
sub- paragraph considers effects at the country level, both in the poverty and the 
childbirth equation.

5.1. Poverty equation

Table 2 focuses on our main estimates, which are related to the relationship 
between childbirth and poverty and the estimate of poverty state dependence. 
Table 2 reports results from both the benchmark specification (Equation 1) and the 
augmented specification (Equation 2), which adds the interaction between child-
birth and lagged poverty with respect to the benchmark specification. In addition, 
it shows results from both methods adopted, namely those of Wooldridge (2005; 
W model) and Rabe- Hesketh and Skrondal (2013; RHS model). The advantage of 
using the W and RHS methods is that they both allow endogenous initial conditions 
and correlated random effects. In addition, they allow relaxing the strict exogeneity 
assumption of childbirth in the main equation, thus accounting for feedback effects. 
Therefore, the empirical approach allows us to obtain consistent estimates of state 
dependence. The distinction between poverty state dependence due to individual 
heterogeneity and the causal relationship between current and future poverty sta-
tus (genuine state dependence) is crucial for designing effective poverty- contrasting 
policies and to obtain consistent estimations of the impact of childbirth on poverty.

The first row of Table 2 reports estimates of genuine state dependence. As 
expected, the AME for lagged poverty status is positive and highly significant, thus 
demonstrating the existence of genuine state dependence of poverty in Europe. 
Looking at the benchmark specification, the AME is +7.7 percentage points (pp) 
according to the W model and +8.3 pp according to the RHS model. When consid-
ering the augmented specification, the estimated AMEs of lagged poverty increase 
to +7.9 pp and +8.1 pp, respectively. Bosco and Poggi (2020), using information 
from a previous (2008– 2011) EU- SILC wave for 26 countries, found that genuine 
state dependence in Europe was about +6 pp, possibly indicating that persistence 
in poverty status has increased over the last decade. Evidence emerging from the 
same stream of literature (e.g., Biewen, 2009; Devicienti and Poggi, 2011; Ayllón, 
2015; Giarda and Moroni, 2018) confirm the presence of genuine state dependence 
in Europe, the magnitude of which may vary at the country level.

With the aim of gaining an in- depth understanding the role of past poverty 
experience on current poverty status, we comment on the results related to the ini-
tial poverty status (second row).6 The estimated AMEs are +13.8 pp according to 
the W model and +11.9 pp according to the RHS model, for both the benchmark 
and the augmented specifications. This suggests that on average, European individ-
uals experience an increasing difficulty in escaping poverty because of discourag-
ing factors (e.g., loss of motivation, depreciation of human capital or unfavorable 
general attitudes) induced by the experience of poverty itself  increases over time. 
This finding matches the results of Bosco and Poggi (2020). Moreover, Biewen 

6In line with Ayllón (2015), we jointly consider the estimates of past and initial poverty to shed 
light on the evolution of factors reducing the probability to escape poverty.
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(2009) and Ayllón (2015) show that the evolution of the mentioned discouraging 
factors induced by the experience of poverty may vary at the country level.

The third row reports how childbirth affects the risk of poverty. Looking 
at the benchmark specification, the AME is positive and statistically significant 
but relatively small in magnitude. According to the W model, in fact, childbirth 
increases the probability of being poor by 2 pp, while the value is +1.6 pp accord-
ing to the RHS model.

The positive impact we find matches the explanation by which childbirth 
reduces equivalent disposable income, and the possible compensatory effect due to 
child- related public transfers is, on average, unable to countervail the income loss. 
So, the increase in the risk of poverty may be directly explained by the increase 
in equivalent adults in the household because of the newborn. In addition, it has 
been shown that childbirth leads to a decrease in household labor supply, especially 
through the reduction of working hours or even the exit of mothers from the labor 
market. This relationship may vary across countries, however, because of the labor 
market and family policies (e.g., Del Boca et al., 2005; Michaud and Tatsiramos, 
2011; Herrarte et al., 2012). The persistence of discouraging factors induced by 
the experience of poverty may be linked to mothers’ labor supply response to 
maternity. The strong negative employment shock due to childbirth, in fact, is only 
partly absorbed over time and employment loss largely persists in the long run 
(Fitzenberger et al., 2013).

The fifth and sixth rows of Table 2 report estimates for past childbirth indi-
cators. Their inclusion in the model specifications allows controlling for persistent 
effects of past childbirth. The estimated AMEs, however, are small and strongly 
not statistically significant, possibly because a large portion of the impact of past 
childbirth is absorbed by the dummy variable controlling for the presence of chil-
dren aged 3– 15.

Interestingly, the augmented specification (specification 2 in Table 2) enables 
us to decompose the childbirth effect on poverty conditional on past poverty sta-
tus. The third row (seventh and tenth columns) of Table 2 shows the impact of 
childbirth on poverty for individuals out of poverty in the previous period, while 
the fourth row (seventh and tenth columns) reports the impact for those in poverty 
in the previous period. Our estimates reveal that childbirth increases the risk of 
poverty of non- poor individuals at time t– 1 (by 2.7 pp according to the W model 
and by 2.3 pp according to the RHS model). This finding is quite consistent with 
results obtained by Barbieri and Bozzon (2016), who find that childbirth increases 
the probability of entering poverty in some European regions and for specific 
family types. They find that childbirth is poverty- inducing in Southern Europe— 
especially for households with a weaker attachment to the labor market— and in 
all European regions for households with a single parent, while the impact is close 
to zero for other subgroups. Looking at the fourth row of Table 2, we highlight a 
negative association between childbirth and the risk of poverty for individuals who 
were poor in the previous period (– 1.8 pp according to the W model and – 2.1 pp 
according to the RHS model). This finding may be indicative that family policies, 
and especially income support for childbirth, are quite effective in sustaining low- 
income households in the presence of newborns. Social benefits, including child 
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benefits and maternity support, in fact, are usually targeted to low- income families 
and thus may play a redistributive role.

The importance of the welfare system is noted in a supplementary analysis, 
the results of which are displayed in Table 3. We run the augmented specification 
(W model) on two groups of countries defined according to the level of public 
expenditure on family/child policies, expressed in PPS per head. More specifically, 
we distinguish between countries in which public expenditure on family/child pol-
icies are above the median of the related distribution and those that in which it 
falls below the median. We find that childbirth increases the risk of poverty of 
non- poor individuals at time t– 1 quite homogenously across the groups consid-
ered (+3.8  pp for countries above the median and +3.5  pp for those below the 
median). Interestingly, childbirth decreases the risk of poverty for individuals who 
were poor in the previous period, but the effect diverges according to the level of 
public expenditure on family/child policies. The reduction is smaller (– 1 pp) and 
not statistically significant for countries in which public expenditure on family/
child policies is below the median, while it is – 2.3 pp for countries with higher levels 
of public expenditure. This finding stresses the importance of public measures to 
support both childbirth and reduce the risk of poverty persistence after childbirth.

Table 4 reports AMEs of control variables for both the W and RHS models 
of the benchmark specification. Individual controls are settled at the level of the 
head of the household (HH). Estimates are similar across models and specifica-
tions; thus, for the sake of brevity, we prevalently focus on results from the W 
model. Looking at individual characteristics, the control for HH age reveals that 
when the HH is over 64 the risk of poverty is higher by 4.8 pp with respect to the 
baseline category (HH aged less than 25  years), while no significant differences 
emerge for other age subgroups. Having a female HH slightly increases the risk of 
poverty by 0.9 pp (according to the RHS model), while educational levels play a 
more relevant role. With low- educated HH being the baseline category, having a 
middle- educated HH decreases the risk of poverty by 3.2 pp while having a highly 
educated HH reduces the risk of poverty by 7.9 pp. This finding is standard and 
is related to the positive association between higher educational levels and better 
economic conditions. Finally, the presence of a married HH decreases the risk of 

TABLE 3  
the iMpaCt of Childbirth on poverty by level of publiC expenditure for faMily/Children poliCies 

(w Model)

Below the median Above the median

AME s.e. AME s.e.

Poverty time t−1 0.103 0.006 *** 0.049 0.004 ***
Poverty time 1 0.160 0.004 *** 0.105 0.003 ***
Childbirth time t 0.038 0.017 ** 0.035 0.015 **
Childbirth time t × Poverty 

time t−1
−0.010 0.010 −0.023 0.007 ***

Childbirth time t−1 0.002 0.008 −0.003 0.005
Childbirth time 1 0.002 0.005 0.007 0.004 *

Note: Full set of covariates are included. Time and country dummy variables are accounted for 
*p < .10, **p < .05, ***p < .01.

Source: Authors’ calculations from EU- SILC 2015– 2018 data.
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poverty by 2.5 pp Looking at the household characteristics, we find that singles 
experience a lower risk of poverty (– 0.9 pp), while the presence of children aged 
3– 15 and persons with disabilities each increase the risk of poverty by 1.3 pp. This 
finding suggests that on average, family policies are insufficient to ensure adequate 
help for families with dependent members. The risk of poverty increases with the 
number of persons with a disability (+ 1.4 pp). In contrast, the presence of elderly 
persons— as expected— slightly reduces the risk of poverty (– 0.3 pp), but the esti-
mate is not statistically significant. Being a homeowner decreases the risk of pov-
erty by 2.9 pp, indicating the relevance of one’s housing situation for avoiding a 
low- income condition. We also control for the role of employment conditions at 
the household level by controlling for the number of permanent, temporary, and 
self- employed workers in the household. Our results show that the risk of pov-
erty is negatively associated with the number of employed persons. The number of 
permanently employed reduces the risk of poverty by 5.5 pp, while the impact is 

TABLE 4  
poverty equation: aMe of Covariates, speCifiCation 1

Wooldridge
Rabe- Hesketh & 
Skrondal

AME s.e. AME s.e.

Individual characteristics
HH age below 25 Base- category
HH age 25– 34 0.003 0.005 0.010 0.006
HH age 35– 44 0.003 0.005 0.013 0.006 **
HH age 45– 54 −0.002 0.005 0.010 0.007
HH age 55– 64 −0.002 0.006 0.011 0.008
HH age over 64 0.048 0.007 *** 0.064 0.009 ***
HH female 0.001 0.002 0.009 0.002 ***
HH low educated
HH middle educated −0.032 0.002 *** −0.027 0.002 ***
HH highly educated −0.079 0.002 *** −0.071 0.002 ***
HH married −0.025 0.004 *** −0.028 0.005 ***
Household characteristics Base- category
Single −0.009 0.004 ** −0.008 0.004 **
Presence of children aged 3– 15 0.013 0.004 *** 0.013 0.005 ***
Number of persons with disabilities 0.014 0.002 *** 0.011 0.002 ***
Number of elderly persons −0.003 0.006 −0.008 0.008
Homeowner −0.029 0.005 *** −0.034 0.006 ***
Number of permanent employed 

persons other than females of child-
bearing age

−0.055 0.003 *** −0.007 0.002 ***

Number of temporary employed per-
sons other than female in childbear-
ing age

−0.038 0.003 *** 0.003 0.003

Number of self- employed persons 
other than female in childbearing 
age

−0.021 0.004 *** 0.006 0.003 **

Macroeconomic indicators
Public expenditure for family/children 

policies
−0.025 0.008 *** −0.020 0.010 **

Public expenditure for social exclusion −0.020 0.007 *** −0.020 0.008 **

Note: Time and country dummy variables are accounted for *p < .10, **p < .05, ***p < .01.
Source: Authors’ calculations from EU- SILC 2015– 2018 data.
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– 3.8 pp in the case of temporary employment and – 2.1 pp for the self- employed. 
This finding highlights the relevance of employment status in determining poverty 
status, and especially demonstrates the role of permanent employment in ensuring 
more stable and higher earnings, thus avoiding low- income conditions. Finally, we 
control for the role of public expenditure on family/child policies and social exclu-
sion measures and find that they are both effective in reducing the risk of poverty.

5.2. Childbirth equation

Table 5 reports the AMEs for the childbirth equation common to both the 
benchmark and augmented specification of the poverty equation following the W 
(columns 1 and 2) and RHS model (columns 3 and 4). Based on the W and RHS 
frameworks and following Biewen (2009), we modeled how childbirth affects indi-
vidual poverty status by using a dynamic random effects probit model that explic-
itly allows for feedback effects from past poverty to future childbirth perspectives 
(see Section 4). The top panel of Table 5 shows the estimates for feedback effects 
and initial conditions. In general, we note similar AMEs (both in magnitude and 
sign) for both of the models used. The results suggest that experiencing poverty 
increases childbirth probabilities in future periods, therefore indicating the exis-
tence of feedback effects as well as the state dependence effects of childbirth. From 
Table 5, we note that the association between lagged poverty and childbirth is posi-
tive and significant. While the correlation between lagged poverty and childbirth is 
small in absolute terms (+0.9 pp for the W model and +1 pp for the RHS model), 
past childbirth increases childbirth prospects by +6.4 pp in both the W and RHS 
models. The initial conditions are negative and significant, but their magnitude is 
low (– 0.5 pp for poverty in both models and – 1.0 pp and – 0.9 pp for childbirth in 
the W model and the RHS model, respectively). In other words, experiencing pov-
erty or childbirth in the initial period reduces the probability of future procreation.

In general, the effects of the other variables on childbirth are in line with prior 
expectations. We control for individual characteristics of females of childbearing 
age, household characteristics, and macroeconomic indicators. In the middle panel 
of Table 5, we report the estimates for individual characteristics. We note that the 
age of females is negatively associated with childbirth. The AMEs from the two 
models are similar.

For education, we distinguish among three categories, taking as a reference 
primary or low- educated females. Our estimations show an interesting result, as 
women with higher levels of education appear to be more likely to have a child 
compared to low- educated women.7 Although this finding might contrast the tra-
ditional inverse relationship between education and childbirth, it points in the 
same direction as the empirical evidence that claims that this relationship has 
become positive in several countries over the last decade (see, for instance, Herrarte 

7We further investigate the relationship between fertility and poverty after regressing out the effects 
of education. In a first stage, we estimate generalized linear models for our main dependent variables 
(poverty and childbirth). In a second stage, we employ the residuals for the main estimations for which 
we have used linear dynamic panel- data estimation (Blundell and Bond, 1998). The positive association 
between fertility and poverty is confirmed. For the sake of brevity, we do not report the results here, but 
they are available upon request.
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TABLE 5  
Childbirth equation: aMe, speCifiCation 1

Wooldridge Rabe- Hesketh & Skrondal

AME s.e. AME s.e.

Poverty time t−1 0.009 0.002 *** 0.010 0.002 ***
Childbirth time t−1 0.064 0.003 *** 0.064 0.003 ***
Poverty time 1 −0.005 0.002 ** −0.005 0.002 **
Childbirth time 1 −0.010 0.002 *** −0.009 0.002 ***
Individual characteristics
HH aged less than 25 Base- category
HH aged 25– 34 0.014 0.002 *** 0.014 0.003 ***
HH aged 35– 44 0.003 0.002 0.003 0.003
HH aged 45– 54 −0.011 0.003 *** −0.010 0.003 ***
HH aged 55– 64 −0.003 0.003 −0.002 0.003
HH aged more than 64 0.006 0.004 * 0.006 0.004 *
Female in childbearing age 

[18– 24]
Base- category

Female in childbearing age 
[25– 34]

−0.009 0.004 ** 0.005 0.004

Female in childbearing age 
[35– 44]

−0.017 0.004 *** 0.005 0.005

Female in childbearing age 
[45– 50]

−0.006 0.005 0.019 0.006 ***

HH female −0.005 0.001 *** −0.006 0.001 ***
HH low educated Base- category
HH middle educated −0.003 0.001 ** −0.002 0.001 *
HH highly educated −0.006 0.001 *** −0.005 0.002 ***
Female in childbearing age 

low educated
Base- category

Female in childbearing age 
middle educated

−0.002 0.001 −0.003 0.001 **

Female in childbearing age 
highly educated

0.008 0.001 *** 0.008 0.001 ***

Female in childbearing age 
part- time employed

−0.019 0.004 *** −0.020 0.004 ***

Female in childbearing age 
full- time employed

−0.012 0.003 *** −0.015 0.004 ***

Female in childbearing age 
married

0.008 0.004 ** 0.010 0.004 **

Household characteristics
Presence of children 3– 15 0.002 0.001 * 0.003 0.001 ***
Number of persons with 

disabilities
0.000 0.001 0.001 0.001

Number of able elderly −0.003 0.001 * −0.002 0.002
Homeowner 0.003 0.001 *** 0.003 0.001 ***
Number of permanent em-

ployed other than females in 
childbearing age

0.004 0.001 *** 0.004 0.001 ***

Number of temporary em-
ployed other than females in 
childbearing age

0.003 0.001 *** 0.004 0.001 ***

Number of self- employed 
other than females in child-
bearing age

0.002 0.001 ** 0.003 0.001 **

(Continues)
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et al., 2012). However, the estimated AMEs are small in magnitude for both cate-
gories of education (– 0.2  pp for low- educated females of childbearing age and 
+0.8 pp for highly educated females of childbearing age).

From Table 5, we note that a female head of household is associated with a 
lower probability of childbirth. We control for labor market conditions of females 
as this is interrelated with childbirth (Barbieri and Bozzon, 2016). We are able 
to distinguish between part- time and full- time employees. Being employed— 
especially with a part- time contract— reduces the probability of childbirth com-
pared to being unemployed or inactive, by – 1.9 and – 2 pp, respectively. Marriage is 
positively associated with childbirth, increasing the probability of procreation by 
0.8 pp and 1.0 pp in the W and RHS specifications, respectively (Herrarte et al., 
2012).

As for household characteristics, the presence of children aged 3 to 15 years 
increases the likelihood of childbirth, (+0.2 pp for the W model and +0.3 pp for the 
RHS model), while the presence of either household members with disabilities or 
abled elderly persons does not exert an important role. Home property is positively 
associated with childbearing.

As explained in Section 3, we are able to control for the different labor market 
statuses of household members of females of childbearing age, namely the pres-
ence of permanent workers, temporary workers, and the self- employed other than 
females of childbearing age. Notably, these labor market statuses have a different 
association with the likelihood of childbirth for cohabiting females of childbearing 
age. The number of permanent workers increases the likelihood of childbirth (by 
0.4 pp in both models). For temporary workers, the AME is +0.3 pp for the W 
model and +0.4 pp for the RHS model, and for the self- employed it is +0.2 pp for 
the W model and +0.3 for the RHS model.

For macroeconomic indicators, we control for both the relative change in pub-
lic expenditure on family/child policies and social exclusion at the country level, 
and these are both positively associated with childbirth. In particular, this find-
ing indicates the efficacy of investment in family policies for enhancing childbirth 
prospects.

Taken together, the results provide evidence that childbirth experiences as well 
as past poverty may increase the probability of childbirth in the future (despite 
a relatively low magnitude). We also suggest the importance of the labor market 

Wooldridge Rabe- Hesketh & Skrondal

AME s.e. AME s.e.
Macroeconomic indicators
Public expenditure for family/

children policies
0.020 0.007 *** 0.021 0.007 ***

Public expenditure for social 
exclusion

0.016 0.004 *** 0.017 0.004 ***

Note: HH refers to head of household. Time and country dummy variables are accounted for 
*p < .10, **p < .05, ***p < .01.

Source: Authors’ calculations from EU- SILC 2015– 2018 data.

TABLE 5 (CONTINUED)
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status both of females of childbearing age and their household members, as well 
as the role of stable family unions (positive role of marriage and negative role 
of female heads of household). The presence of disabled persons, representing a 
potential additional burden for females of childbearing age, as well the presence 
of elderly persons, which instead might be a source of free care, does not affect the 
probability of procreation. Finally, our results also suggest that the social policies 
able to provide income support, for example, in the form of child and family allow-
ances, as well as those offering greater opportunities to reconcile family duties and 
work might be crucial for future childbirth prospects.

5.3. Non- linearity in the childbirth– income relationship

This section investigates the possibility of non- linearity in the childbirth– 
income relationship. To this aim, we split non- poor individuals between those 
belonging to the middle class and wealthy individuals. The latter group is identified 
as those having an equivalent income higher than 150 percent of the median 
national equivalent income, while the former includes individuals with an equiva-
lent income greater than 60 percent of the median national equivalent income but 
lower than 150 percent. This division returns a quite symmetric distribution of 
individuals as the poorest group includes 16.5 percent of all individuals, the richest 
one includes 18.5 percent of all individuals, and the middle class includes 65% of 
all individuals. Table A2 reports estimates related to the poverty equation. 
Accordingly, we note that childbirth decreases the probability of belonging to the 
middle class (– 5.6 pp), while it increases the probability of being wealthy (+2.6 pp).8 
This result may indicate that richer individuals increase their economic resources 
after childbirth, both to face new income needs and to improve the household 
endowments and provide children with better opportunities in the future. A possi-
ble mechanism is that richer households increase their labor supply after child-
birth— a hypothesis compatible with the greater possibility of accessing formal 
care because they are not liquidity- constrained.

Table A3 refers to the childbirth equation. The relationship between child-
birth and past income conditions displays a weak U- shaped pattern. As noted in 
the main analysis, being poor in the previous period increases by 0.9 pp the proba-
bility of having a newborn. Being in the middle class in the previous period instead 
decreases childbirth by 0.5 pp, while being wealthy at time t– 1 increases the proba-
bility of having a newborn by 0.4  pp, but the estimate is not statistically 
significant.9

8It should be noted that when expanding the share of wealthier individuals, the positive effect of 
childbirth tends to disappear. For example, when considering the wealthier 50 percent the impact is 
negative and not statistically significant (relevant tables are available upon request), thus suggesting that 
the positive relationship between childbirth and wealthier individuals is at work for relatively high 
incomes.

9The childbirth– income relationship perhaps deserves deeper analysis to better understand the 
mechanisms at work, which we leave for a future study.
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5.4. Heterogeneous effects at the country level

With the aim of uncovering heterogeneous effects at the country level, we 
modify the benchmark specification by including two sets of interaction dummy 
variables. In the poverty equation, we interact the childbirth dummy variable with 
a set of country dummy variables, while in the childbirth equation we interact the 
lagged poverty dummy variable with a set of country dummy variables. Estimates 
are obtained by using the Wooldridge model (Table 6), while estimates from the 
Rabe- Hesketh and Skrondal method are not available due to the computational 
burden. Figure A2 summarizes the evidence for interacted terms for both equa-
tions. Columns 1 to 4 refer to the poverty equation and display the association 
between childbirth and poverty at the country level. Thus, the country dummy 
variable identifies, country by country, the effect on the risk of poverty in the 
absence of newborns, while the interacted dummy variable identifies (again coun-
try by country) the net effect on the risk of poverty due to childbirth.10 The base 
category is represented by Austria. When considering the impact on the risk of 
poverty in the case of households without newborns, it emerges that the countries 
for which the risk of poverty is lower than Austria are the Nordic countries and the 
Netherlands. In particular, being Finnish reduces the risk of poverty by 5.2 pp, 
while Norwegians see their risk of poverty reduced by 1.2 pp. The impacts for other 
Nordic countries fall in that range. Among Eastern, Southern, and Western 
European countries, the risk of poverty is generally higher than in Austria. In par-
ticular, Baltic countries show the greatest increase with respect to the base category 
(Estonia +5.2 pp and Lithuania +6 pp).

Our results suggest that countries generally perform quite homogeneously 
within regions. The emerging picture is in line with the traditional structure of 
economic poverty and income inequality, i.e., more equal distribution of resources 
in Nordic countries and more inequality in Southern and, especially, Eastern 
Europe, while Western countries display intermediate positions, with few excep-
tions. This confirms the possibility of analyzing poverty and income inequality in 
Europe at the regional level. However, the mentioned homogeneity tends to weaken 
when focusing on the role of childbirth, bringing out a more fragmented picture.11 
In some Eastern countries, childbirth is associated with a decrease in the risk of 
poverty. The negative association ranges between – 8.5 pp for Estonia and – 6.5 pp 
for Hungary. Croatia and Latvia display an intermediate position. In contrast, 
childbirth increases the risk of poverty in Serbia (+2.1 pp). Mixed effects within 
regions also emerge in Southern and Western Europe. Among Mediterranean 
countries, the correlation between childbirth and the risk of poverty is negative in 
Spain (– 6 pp) and positive in other countries (up to 5.7 pp in Cyprus), although it 
is not significant in other countries. Among Western countries, childbirth strongly 
reduces the risk of poverty in Switzerland (– 14.6 pp), while the association is posi-
tive in other countries (e.g., up to 6.5 pp in Belgium). Finally, the association is 
positive in all Nordic countries. The magnitude is highly variable, however, being 

10Figure A2 (in the Online Appendix) offers a visual inspection of both the impact of childbirth on 
the risk of poverty and the impact of lagged poverty on childbirth at the country level.

11The impact of childbirth cannot be estimated for three countries, namely Austria, Finland, and 
Romania, because of few available observations.

 14754991, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/roiw

.12547 by C
ochrane G

erm
any, W

iley O
nline L

ibrary on [01/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Review of Income and Wealth, Series 69, Number 1, March 2023

56

© 2021 The Authors. Review of Income and Wealth published by John Wiley & Sons Ltd on behalf  of 
International Association for Research in Income and Wealth

+0.9 pp in Norway (but not statistically significant) and +17.5 pp in Sweden. The 
evidence emerging from Northern Europe is a bit counterintuitive. Northern coun-
tries are usually characterized by higher expenditure on social and family policies, 
including support for children and maternity; however, Nordic countries have 
experienced an increase in poverty rates over the last decade. In addition, Barbieri 
and Bozzon (2016) showed that childbirth increases the risk of poverty at least for 
single parents, who are common in North Europe.

Although our results are somehow compatible with the recent trends of pov-
erty in Europe, we do not consider them to be definitive. A potential shortcoming 
associated with the estimation of the impact of childbirth at the country level using 
a unique specification based on the whole sample and accounting for country effects 
by interaction dummy variables implicitly denies the possibility of investigating 
the role of the variability of control variables at the country level. Unfortunately, 
estimating the impact of childbirth country by country is difficult because of the 
complexity of the adopted methods and the few observations for childbirth at the 
country level. Our results, however, seem to suggest that the impact of childbirth 
on poverty shows some heterogeneities within regions. This aspect deserves further 
attention in future work.

Focusing on the childbirth equation, we note that the AMEs of country 
dummy variables (which indicate the impact on childbirth for non- poor individ-
uals) are rarely significant in the statistical sense, suggesting a quite homogeneous 
pattern across European countries for this sub- group of individuals. When signif-
icant (Spain, Ireland, Malta, and Serbia), the related AMEs are positive. Looking 
at the interacted terms, we find that when significant the impact of past poverty on 
childbirth is generally positive, with the only exception of Cyprus (– 1.3 pp). This 
confirms the finding that emerged at the European level. The positive magnitude 
shows some heterogeneity across countries, however. The highest AMEs are found 
for Belgium (+2.8 pp) and Hungary (+2.7 pp), while the lowest (significant) AME 
is found for Spain (+1.1 pp).

6. ConClusions

In this paper, we offer novel evidence on the relation between childbirth and 
poverty in 25 EU countries by using EU- SILC panel data over the period of 2015– 
2018. We estimate dynamic bivariate probit models, which relax the assumption 
of exogeneity of childbirth and allow for the presence of feedback effects from 
poverty to childbirth. Our frameworks account for state dependence, unobserved 
heterogeneity, and endogenous initial conditions, and this enables us to decompose 
poverty persistence into genuine state dependence and observable and unobserv-
able factors.

Our results suggest the existence of genuine poverty state dependence in 
Europe. As for the initial poverty status, we note that on average, European indi-
viduals experience increasing difficulty in escaping poverty. Overall, childbirth is 
positively associated with poverty, although the magnitude of the relation is rela-
tively small. When disentangling this effect at the country level (in our additional 
estimation exercise), we find that the association between childbirth and poverty 
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is essentially positive in Western European countries and negative in the Eastern 
ones. The average positive impact we find matches the explanation for which child-
birth reduces equivalent disposable income, and the possible compensatory effect 
due to child- related public transfers seems unable to countervail the income loss.

From our augmented specification, we note that childbirth reduces the risk 
of poverty for households that were poor in the previous period. This indicates 
that social benefits supporting childbirth and maternity are effective in shifting 
low- income households out of poverty in the presence of newborns, suggesting a 
potential redistributive role of childbirth- related policies. A supplementary anal-
ysis clarifies that the redistributive effects are stronger in countries with higher 
levels of public expenditure on family/child policies, stressing the role of public 
measures to support both childbearing decisions and to reduce the risk of poverty 
persistence after childbirth.

Our findings for the household characteristics considered offer additional 
interesting insights. On the one hand, we find that being in a single- parent house-
hold and the presence of other children, as well as that of disabled household 
members, are positively associated with the risk of poverty. On the other hand, we 
note that poverty is negatively associated with the education of heads of house-
hold, the stability of her/his employment status, as well as the presence of elderly 
persons in the household. This highlights the role of education and the (associated) 
employment stability of household members in combatting poverty, as well as the 
possible importance of elderly pensions.

From our childbirth equation, we note the presence of feedback effects from 
poverty to childbirth and vice versa, and this suggests that experiencing poverty 
increases childbirth probabilities in future periods. When accounted for, we find 
some traces of a possible U- shaped relationship between past income and child-
bearing decisions. Furthermore, we find a role for investment in social policies 
regarding (current) childbirth.

From our results, we can derive some hints for policymakers. The nature of 
poverty state dependence and the importance of initial poverty status suggest that 
correctly designed poverty- contrasting policies might exert an effect in future. 
Furthermore, targeting policy interventions to specific household categories, for 
instance to single- parent households, households with disabled members, low- 
educated households, and those with members experiencing precarious employ-
ment conditions, is essential to obtain persistent results both for poverty reduction 
and to sustain childbirth in the future. The efficacy of family social policies is sup-
ported by our results regarding current childbirth. The addition of social policy 
measures able to provide income support— for example, in the form of child and 
family allowances— and opportunities to reconcile family duties and work, as well 
as the extension of the duration of such measures, might be crucial for future child-
birth prospects as well.
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