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Abstract:
We test the hypothesis that parental separation and single motherhood amplify children’s
inequality in educational attainment by social background. This hypothesis lies on two
premises a) parental separation and single motherhood are more common among low SocioEconomic Status (SES) families and b) they are also associated to worse educational
outcomes for children. We argue that there is a third premise that is largely overlooked in
the literature, namely that c) there is no heterogeneity by social background in the
consequences of growing up in a non-intact family. If the third premise does not hold and
the consequences are more negative for children of high SES parents, the overall aggregate
contribution of parental separation and single motherhood is difficult to predict a priori. We
test the hypothesis in four countries that differ in the prevalence and consequences of
parental separation and single motherhood: Germany, Italy, the UK, and the US. We use an
Oaxaca decomposition approach to calculate a ‘counterfactual’ estimate of inequality of
educational attainment by social background in the absence of non-intact families. Overall,
we find very little influence of family structure on the level of inequality of educational
attainment by social background in the four countries considered.
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1. Background
A central question within social demographic research has been whether the diffusion of nonintact family forms contributes to the strengthening of intergenerational inequality in life
chances (Ellwood and Jencks 2004; Esping-Andersen 2007; Härkönen and Dronkers 2006;
McLanahan 2004; McLanahan and Percheski 2008; Amato et al. 2015; Härkönen 2015).
Recent studies have expressed concerns to whether demographic changes of the last decades
have led to greater inequalities in the resources available to children and, thus, have
reinforced the transmission of (dis)advantage between generations. In particular, several
studies have confirmed that parental separation and single motherhood (leading to what we
from here onward refer to as ‘non-intact families’) are more common among less educated
mothers and that children who grow up in non-intact families have on average lower
educational attainment (Amato 2010; Ellwood and Jencks 2004; Härkönen and Dronkers
2006; Kim 2011; McLanahan and Percheski, 2008).

In this article we estimate the contribution of non-intact families to the observed level of
inequality in educational attainment by social background. To this aim, we first scrutinize the
argument that the presence of non-intact families in society exacerbates inequality in
children’s access to economic and social resources (Amato et al. 2015). We argue that
growing up in a non-intact family might entail more negative consequences for the
educational attainment of children from higher Socio-Economic Status (SES) families.

In the empirical part of the article we, then, estimate both the differential prevalence of nonintact families by maternal education, as well as their differential effects on children’s
educational attainment by maternal education. We use a Blinder-Oaxaca decomposition
approach to calculate a ‘counterfactual’ estimate of inequality of educational attainment by
maternal education in the hypothetical absence of parental separation and single motherhood.
We decompose the association between maternal and respondent’s education into an
unexplained part and a part that could be explained by family structure. Our analysis is similar
to the one performed by Goldberg (2014), who also uses a Blinder-Oaxaca decomposition to
estimate the contribution of family structure to inequality in education in the US.1 The main
difference is that we perform this analysis for four countries, Germany, Italy, the UK and the
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We developed our paper independently of Goldberg’s unpublished paper. We have previously investigated the
heterogeneity in the effect of union dissolution by social background (Authors) and sketched the idea of the decomposition
for the UK in (Authors).
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US. The four countries differ both in the prevalence of parental separation and single
motherhood as well as in the observed disadvantage in school performance and attainment of
children from non-intact families. At the analytical level, the country comparison enables us
to consider different combinations of the prevalence of parental separation and its
consequences for children’s education in order to gain a better understanding of how each of
these components contribute to the observed inequality in education by social background.
1.1. Family Structure and Inequality of Opportunity
Various authors have argued that changes in family structure, and in particular the rise in
parental separation and single motherhood might widen socio-economic inequality across
households and lead to greater disparities in children’s resources (Esping-Andersen 2007;
McLanahan and Percheski 2008; Amato et al. 2015). In this article we focus on how parental
separation and single motherhood might strengthen the intergenerational transmission of
inequality in educational attainment by social background (McLahanan 2004; McLanahan and
Percheski 2008; Amato et al. 2015). Children born to mothers in the bottom socioeconomic
strata are more likely to grow up in a single parent family and are therefore likely to be further
penalized by the possible reduction or loss in financial and emotional support of their
biological father (Garfinkel and McLanahan 1986).
The hypothesis that growing up in a non-intact family widens inequality in children’s
education by socio-economic background rests on two premises a) today, non-intact families
are more common among low SES families and b) growing up in a non-intact family is
associated to worse educational outcomes for children. A large body of evidence confirms
indeed that both premises a) and b) are valid for most Western countries.

Single motherhood and union dissolution have been found to be higher among less educated
women in the US (Martin 2004). In most European and Asian countries for which the
evidence is available the correlation between women’s level of education and risk of union
dissolution has reversed over time from being positive to negative (Chan and Halpin 2005;
Chen 2012; De Graaf and Kalmijn 2006a; Härkönen and Dronkers 2006; Hoem 1997;
Matysiak, Styrc, and Vignoli 2014; Park and Raymo 2013; Ono 2009; Raymo, Fukuda, and
Iwasawa 2013). Less is known about the prevalence of single motherhood (i.e. being born to a
single mother) in Europe but this seems to be a relatively less common experience there with
the possible exception of the UK (Kiernan 2001; Perelli-Harris et al. 2011).
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Regarding premise b), several studies on the US and Europe have documented the negative
association between growing up in a non-intact family and various outcomes of children
ranging from behavioral problems, to test scores and educational attainment (Amato 2010;
Bernardi and Radl 2014; Dronkers 1999; Furstenberg and Kiernan 2001; Jonsson and Gähler
1997; Kiernan 1997; Kim 2011; McLanahan and Sandefur 1994; McLanahan and Percheski
2008; Steele, Sigle-Rushton, and Kravdal 2009; Strohschein 2005).

There is, however, a third premise to the aforementioned hypothesis that non-intact families
reinforce intergenerational inequality that has been partly overlooked in the literature, namely,
that c) there is no heterogeneity by social background in the consequences of growing up in a
non-intact family. If this last premise does not hold and the consequences of growing up in a
non-intact family are more negative for children of high SES parents, the overall contribution
of family structure to observed inequality is difficult to predict a priori. In this respect,
previous studies on the consequences of parental separation for children have uncovered
patterns of heterogeneity by parental background, but have not connected it to the general
literature on disparities in life chances for children (Albertini and Dronkers 2009; Augustine
2014; Bernardi, Boertien and Popova 2014; Bernardi and Radl, 2014; Biblarz and Raferty
1993, 1999; Biblarz, Raferty and Bucur 1997; Cavanagh and Huston 2006; Elliott and
Richards 1991; Fischer 2007; Jonsson and Gähler 1997; Mandemakers and Kalmijn 2014;
Martin 2012; McLanahan and Sandefur 1994). Some studies have found that parental
separation has more negative implications for the cognitive development and educational
attainment of children from lower socio-economic backgrounds (Albertini and Dronkers
2009; Augustine 2014; Grätz 2015), but most studies have documented a larger parental
separation penalty in educational attainment for children of high SES families (Bernardi and
Radl 2014; Biblarz and Raferty 1993; Martin 2012; McLanahan and Sandefur 1994). There
exists little evidence for why heterogeneity patterns are produced, but a major hypothesis
points to a “floor effect” so that in case of parental separation children from low SES families
lose less from the absence of their biological (and on average lower educated) father in terms
of financial resources and academic support to do well at school, when compared to children
from high SES families (Bernardi and Radl 2014; Kalmijn 2010).
In sum: whether family structure worsens social background inequality in children’s
educational attainment depends on the differential prevalence and differential consequences
of non-intact families by parents’ SES. If growing up in a non-intact family is more common
4

for children from lower social backgrounds, but at the same time this condition affects their
educational attainment to a smaller extent when compared to children from high social
background, the aggregate effect on inequality of educational attainment remains unclear.
1.1. A Four Countries Comparison
We compare the contributions of non-intact families to inequality of educational opportunities
in Germany, Italy, the UK and the US. In the UK and in the US divorce rates have already
reached high levels for several decades now, and the correlation between women’s education
and the risk of separation has reversed over time from positive to negative. In recent cohorts
lower educated women run a higher risk of being a single mother or experiencing a union
dissolution. In Germany, union dissolution rates have reached high levels only recently, while
in Italy they are increasing but still at a relatively low level. In both of these countries the
reversal of the educational gradient of the risk of separation has not fully completed
(Härkönen and Dronkers 2006; Stevenson and Wolfers 2007; Matysiak, Styrc, and Vignoli
2014). On top of these differences, the effects of growing up in a non-intact family seem to
differ across these countries too. Data from the PISA studies has shown wide variation across
the four countries in the relationship between living in a single-parent family and test scores
(OECD 2011, 2013), with generally bigger effects in the UK and the US, and smaller ones in
Italy and Germany.

If one regards only the prevalence of non-intact families and its general effects on attainment,
we would expect the largest contribution of family structure to inequality of educational
attainment in the United States and the United Kingdom, where single motherhood and union
dissolution are relatively common, have large effects and are more prevalent in the lower
socio-economic strata.

Predictions are less straightforward, however, if one also takes into account the possible
heterogeneity in the effects of growing up in a non-intact family. A larger penalty in the
probability of achieving a university degree associated to single parenthood has for instance
been found in the UK and the US for children from highly educated parents (Biblarz and
Raferty 1993; Martin 2012; Bernardi et al. 2014), and the same pattern emerged on average
across a sample of 14 countries (Bernardi and Radl 2014). If this type of heterogeneity effect
dominates the effects of the differential prevalence of parental divorce and single motherhood
by SES, one could actually find that non-intact families are bringing about an unexpected
5

equalizing effect overall. This would then especially be the case in Germany and Italy, where
non-intact families are not (yet) more common among lower socio-economic groups. In short,
taking into account heterogeneity in effects should lead to estimates that are less likely to
support the hypothesis that the presence of non-intact families exacerbates social class
disparities in children’s access to education.

2. Data, Variables, Method, and Robustness Checks
We select one dataset for each of the four countries that broadly cover the same birth cohorts
and provide relatively comparable measures for our purposes. We employ the NLSY97 study
for the US, the Pairfam data for Germany (Huinink et al. 2011; Nauck et al. 2013), the
Multiscopo Aspects of Daily Life data (2003 and 2009 waves) for Italy and the British Cohort
Study 1970 for Britain (Centre for Longitudinal Studies; SN: 5558). For all analyses, we
exclude cases where a parent had passed away before the child reached adulthood (except for
Italy where data constraints did not allow for it).
The NLSY97 followed a sample of adolescents aged 12-18 throughout their lives. The first
wave took place in 1997, and we select all respondents who were interviewed in round 15
(around age 27-33) and provided information on educational attainment fielded in 2011-2012.
We retrieve information on parental education and family structure from previous waves
covering the period since respondents were 12-18 years old (that include retrospective
information on family structure since birth).
The Pairfam data for Germany is a family panel that follows respondents from three birth
cohorts and their families over time since 2008. We select all respondents from the 1981-1983
birth cohorts for Germany. Subsequently, we single out those that were interviewed in wave 3
of the survey (2010/11), which was the year in which information on parental family structure
and characteristics was collected, and use that wave for information on attainment too.
The Multiscopo data for Italy consists of two cross-sectional surveys held in 2003 and 2009
on representative samples of the Italian population. We merge both surveys and select
respondents who were born in 1971-1984 and were at least 27 years of age at the time of the
survey.

For Britain we use the British Cohort Study, a sample of children born in a particular week in
April 1970 that has been followed from birth until adulthood. We select respondents still
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present in the survey at age 30 (year 2000) to collect information on the respondent’s
educational attainment. Parental characteristics and information on childhood family structure
were retrieved from the rounds at age 5, 10, 16, 26 and 30 (including retrospective
information on family structure). This selection procedure results in final sample sizes of 1
885 for Germany, 9 450 for Italy, 10 042 for the UK, and 7 230 for the US.2

2.1. Variables
Our dependent variable is the respondent’s educational attainment operationalized as a
dummy variable measuring whether the respondent attained tertiary education (International
Standard Classification of Education (ISCED) categories 5-6; see Table 1).3 We also replicate
the analysis using a continuous dependent variable measuring the years of education that
correspond to each educational title.4

Our key independent variable is the family structure in which the respondent grew up and is
operationalized as a dummy variable that distinguishes intact and non-intact families. For the
UK, the US and Italy we consider that respondents grew up in a non-intact family if they
experienced a parental separation before age 17-18 or never lived with their biological father
(i.e. their mother was a single mother from the start). For these countries, we also provide
descriptive statistics on the prevalence of both types of non-intact families (parental
separation and never living with the father, the latter labelled here as single motherhood). For
Germany, due to data limitations intact families include respondents whose parents were still
together at the time of interview, i.e. when respondents were in their late 20s. In this way we
are likely to inflate the number of non-intact families in Germany.
Social background is measured firstly by a variable for mother’s education and a variable for
parental education in later models. For mother’s education we create a categorical variable
consisting of lower (ISCED 1-2; no more than lower secondary education), middle (ISCED 3-

2

We use sample weights to correct for attrition in the panel surveys for Germany and US and for the sampling procedure in
the case of the cross-sectional surveys in Italy. Sample weights are not available for the British cohort study. Previous papers
have used the same data and showed that biases due to selective attrition do not influence results to a large extent (Breen and
Goldthorpe 2001; Nathan 1999). Due to missing information on specific variables 5.9% of cases in Germany, 4.1% in Italy,
6.9% in the UK, and 13.4% of cases in the US were lost. In a robustness check we have imputed missing values using
STATA 13’s mi commands and the results of our analyses do not change (results available upon request).
3
For Germany the variable indicated enrollment in tertiary education due to the relatively young age at measurement
4
In order to construct the variable years of education we used the ISCED 97 manual and took the lowest years normally
required to attain a certain qualification (OECD 1999).
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4; upper secondary education and further qualifications that are not tertiary), and higher
education (ISCED 5-6; tertiary education; again using the ISCED97 scheme). For parental
education we create a categorical variable with the same three levels but this time based on
the highest level of education attained either by the father or the mother (using the same three
categories). Our analysis is done using both versions of educational background. The former
allows us to include single motherhood families in the analysis, while the latter allows us to
look at the influence of paternal education.

In the analysis we control for a set of variables that are not regarded as possible mediators of
educational opportunity: A dummy for gender of the child, age at measurement of educational
attainment (in years and centered at the average), survey year (in Italy 0 = 2003; 1 = 2009),
and a dummy for non-white ethnicity (in the US and the UK, non-German ethnicity in
Germany). Table 1 provides descriptive statistics for the variables we use in this study.
2.2. Method
We start our analysis by describing the different components that determine the contribution
of family structure to educational inequality. First we show the prevalence of parental
separation and single motherhood by maternal education. Then we study the effects of these
family forms on children’s educational attainment, again by maternal education (and after
that, parental education). We use Linear Probability Models (LPM) and logit models when the
dependent variable is the probability of attaining tertiary education and OLS regressions for
the years of education.

Subsequently, we use the Blinder-Oaxaca method (Jann, 2008) to decompose the association
between the respondents’ and their parents’ education into a part that can be explained by
family structure and its differential effects by parental education on the one hand and a part
that remains unexplained on the other hand. We interpret this latter unexplained part of the
association as the ‘counterfactual’ inequality in educational attainment in the hypothetical
absence of parental separation and single motherhood.
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Table 1. Descriptive statistics of the samples of this study

Attainment of Tertiary Education
Years of Education
Mother ISCED 1-2
Mother ISCED 3-4
Mother ISCED 5-6
Family Intact at End Childhood
Separation during Childhood
Parents never Lived Together
Non-white (non-German)
Age
Male
Survey Year

Germany
Mean
SD
0.37
13.6
2.3
0.14
0.66
0.20
0.75
.
.
0.16
29.0
0.9
0.47
2010/11

Italy
Mean
SD
0.18
11.4
3.2
0.78
0.18
0.04
0.96
0.04
0.002
.
32.1
3.1
0.49
2003/09

Mean
0.27
12.5
0.54
0.43
0.03
0.81
0.19
0.01
0.03
30.0
0.48
2000

UK

N

1 885

9450

10 042

SD
2.4

.

US
Mean
SD
0.33
13.0
2.3
0.22
0.44
0.34
0.52
0.37
0.11
0.39
29.2
1.4
0.51
2011/12
7 230

It is important to stress that our decomposition analysis is merely descriptive. We do not
address the issue of whether family structure has a causal effect on children’s educational
attainment and thus of whether the presence of non-intact families contributes causally to the
aggregate inequality in educational attainment. Previous studies based on causal research
designs have shown negative effects of non-intact families on children educational attainment,
especially in the US (McLahanan et al 2013). At the same time, these studies have also
documented that the causal estimates tend to be smaller than the effects based on crosssectional designs. This means that our decomposition probably overestimates the causal
contribution of family structure to educational inequality and that our findings should be
interpreted as upper bound estimates.

To formalize R represents the absolute difference in the expected probability of tertiary
educational attainment E(Y) of individuals in Group H and Group L (i.e. children with higher
and lower educated parents)
R = E(YH) – E(YL)

(1)

The question is how much of R can be explained by variable X that distinguishes intact and
non-intact families. For this purpose R can also be expressed as:
R = (β0H – β0L ) + {E(XH) – E(XL)} β1L + E(XL)(β1H – β1L )
+ {E(XH) – E(XL)} (β1H – β1L)

(2)
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Here {E(XH) – E(XL)} β1L represents the difference in educational attainment due to the
distinct prevalence of divorce and single motherhood for Groups H and L; E(XL)(β1H –
β1L ) is the difference due to different effects of family structure for Groups H and L; and
{E(XH) – E(XL)} (β1H – β1L) is a part that is explained by an interaction effect between both
and hard to interpret directly (Jann, 2008).
The part (β0H – β0L) refers to the baseline difference between both groups which cannot be
accounted for by the parts described above. This unexplained group difference will give us a
'counterfactual' estimate of the difference in the absence of divorce and single motherhood
(i.e. if E(XH) = E(XL) = 0). Comparing the ‘counterfactual’ estimate with the actual
difference gives us an estimate of the extent to which family structure is related to increased
or decreased inequality of opportunity. The estimates of the different coefficients in the
equation (2) are based on two LPM models ran separately for respondents with higher
educated mothers, and subsequently for those with lower educated mothers.
We also perform the decomposition using a non-linear extension of the Blinder-Oaxaca
method proposed by Yun (2004). In this case the coefficients in equation (2) are based on
two logit models.5 Finally, we replicate the analysis for years of education as dependent
variable, using a standard linear Blinder-Oaxaca decomposition. In this specification, E(Y)
refers to the expected years of education and we estimate two OLS models for the children of
higher and lower educated parents.

We present our results for the probability of tertiary education attainment and for the Oaxacadecomposition based on LPM. The results for years of education as the dependent variable
and for the non linear decomposition based on logit models are discussed in the robustness
check section.

3. Results
In Table 2 we show the prevalence of single motherhood, parental separation and intact
families of origin at about age 18 by maternal education. Due to data limitations for Germany,
we only present the proportion of intact families of origin at about age 27. It can be noted that

5

We have used STATA 13’s oaxaca commands, with the logit option to produce the Blinder-Oaxaca decomposition based
on Yun (2004).
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the diffusion of single motherhood for the birth cohorts studied here was extremely low in
Italy, low in the UK, and only sizeable in the case of the United States.6 The proportion of
respondents that grew up in an intact family is the lowest in the US where about only one
respondent in two did so. In Germany and the UK about 75-80% of the respondents grew up
in intact families, but the figure for Germany is likely to be underestimated given the later age
at which this information was collected. The proportion amounts to 95% for Italy.
Table 2. The prevalence of intact and non-intact families by maternal education
Mother
ISCED 1-2 %

Mother
ISCED 3-4 %

Mother
ISCED 5-6 %

Total %

.
0.1
1.3
14.9

.
0.2
0.8
9.3

.
0.3
0.7
6.7

.
0.2
1.1
9.3

% Experienced Parental Divorce before Age 18
Germany
.
Italy
2.7
United Kingdom
19.7
United States
42.7

.
5.7
17.1
36.6

.
5.4
14.6
29.4

.
3.2
18.5
35.0

% Families Intact at Age 18*
Germany
Italy
United Kingdom
United States

73.0
94.3
82.0
54.1

77.8
94.6
84.7
63.7

74.7
96.6
80.4
55.7

% Single Motherhood
Germany
Italy
United Kingdom
United States

77.1
97.3
78.9
42.4

Note. Single Motherhood defined as never having lived with both biological parents. * At age 27-29 for
Germany

The gradient of intact families is positive in the UK and the US with the highest prevalence of
intact families for respondents with highly educated mothers, and negative in Italy where
those with a highly educated mother are more likely to have grown up in a non-intact family.
In Germany, children of middle educated women are most likely to have grown up in a nonintact family. This is in line with earlier findings regarding the educational gradients of
divorce in different countries (Härkönen and Dronkers 2006).

In Table 3 we present the association between growing up in a non-intact family and the
probability of attaining tertiary education, as well as heterogeneity in the association by

6

In our analytical sample for the UK we underestimate the prevalence of single motherhood due to attrition. Based on
information provided in the first wave of the BCS at age 0 the prevalence of single motherhood was about 3%. This estimate
is consistent with the figures on out-of-wedlock births by Kiernan (2004) after accounting for cohabiting mothers. If selective
attrition within the group of single mothers takes place we are, then, likely to underestimate the negative association between
lone motherhood and children's educational attainment.
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parental education. Given that only in the US it is relatively common that children are born
into a single motherhood family, we present only the analysis that compares intact and nonintact families (where non-intact families include both single motherhood and parental
separation).7 In all countries growing up in a non-intact family is related to an on average
lower probability of attaining tertiary education (Models 2). The penalty is substantial and
ranges from about 10 percentage points Germany and UK to about 20 percentage points in
US. In Italy the penalty is smaller (4%) and also not precisely estimated.

Table 3. Linear Probability Models Explaining Attainment of Tertiary Education by Country
Model 1
Coef. [CI]
Maternal Education (Ref. ISCED 1-2)
Mother ISCED 3-4
0.16**
[0.08/0.24]
Mother ISCED 5-6
0.37**
[0.27/0.47]
Non-intact family
(Reference intact family)
Non-intact *ISCED 3-4

Germany
Model 2
Coef. [CI]
0.16**
[0.07/0.25]
0.37**
[0.26/0.48]
-0.11**
[-0.17/-0.05]

Non-intact * ISCED 5-6
Constant
N

0.22**
[0.13/0.30]
1 885

Model 1
Coef. [CI]
Maternal Education (Ref. ISCED 1-2)
Mother ISCED 3-4
0.23**
[0.21/0.24]
Mother ISCED 5-6
0.58**
[0.53/0.63]
Non-intact family
(Reference intact family)
Non-intact * ISCED 3-4

0.25**
[0.16/0.34]
1 885
UK
Model 2
Coef. [CI]
0.22**
[0.21/0.24]
0.58**
[0.53/0.63]
-0.10**
[-0.12/-0.07]

Non-intact * ISCED 5-6
Constant
N

0.16**
[0.14/0.17]
10 042

0.18**
[0.16/0.19]
10 042

Italy
Model 2
Coef. [CI]

Model 3
Coef. [CI]

Model 1
Coef. [CI]

0.18**
[0.08/0.29]
0.36**
[0.24/0.49]
-0.05
[-0.23/0.12]
-0.10
[-0.28/0.10]
0.02
[-0.21/0.25]
0.24**
[0.13/0.34]
1 885

0.21**
[0.16/0.25]
0.43**
[0.32/0.53]

0.21**
[0.16/0.26]
0.43**
[0.32/0.53]
-0.04
[-0.12/0.03]

0.16**
[0.13/0.18]
9 450

0.16**
[0.13/0.19]
9 450

Model 3
Coef. [CI]

Model 1
Coef. [CI]

0.24**
[0.22/0.25]
0.58**
[0.52/0.63]
-0.07**
[-0.09/-0.04]
-0.07**
[-0.11/-0.03]
0.02
[-0.12/0.16]
0.17**
[0.16/0.19]
10 042

0.14**
[0.11/0.17]
0.39**
[0.36/0.42]

0.12**
[0.09/0.15]
0.36**
[0.33/0.39]
-0.19**
[-0.21/-0.17]

0.27*
[0.03/0.51]
7 230

0.43**
[0.19/0.66]
7 230

US
Model 2
Coef. [CI]

Model 3
Coef. [CI]
0.21**
[0.16/0.26]
0.43**
[0.32/0.54]
-0.01
[-0.09/0.06]
-0.09
[-0.28/0.10]
-0.11
[-0.51/0.30]
0.16**
[0.13/0.18]
9 450

Model 3
Coef. [CI]
0.13**
[0.09/0.18]
0.41**
[0.36/0.45]
-0.14**
[-0.19/-0.10]
-0.01
[-0.07/0.04]
-0.11**
[-0.17/-0.05]
0.39**
[0.16/0.63]
7 230

Note. Sample weights included in Germany, Italy, and US. Controls included but not shown for non-whites, age,
gender and in Italy also for survey year. ** p ˂ 0.01; * p ˂ 0.05; † p ˂ 0.10; CI= 95% Confidence Interval;
Coef.= OLS Regression Coefficients

7

For the US we also performed an analysis distinguishing between different non-intact families and we found that the
association with educational attainment (as well as its heterogeneity) is similar for parental divorce and single motherhood
(results available upon request).
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The third models for each country show the heterogeneity in the effects of family structure by
maternal education. In line with some previous studies, we also find that having grown up in a
non-intact family entails a larger reduction in the probability of attaining a university degree
for those with a highly educated mother in the US and Italy, although in the latter country this
effect is not statistically significant. In Germany and the UK children with mothers who have
ISCED 3-4 education show the largest ‘penalties’ associated to growing up in a non-intact
family. It should be pointed out that in the UK, only 2.8% of children have a mother with
ISCED 5-6 education (See Table 1), and therefore the general pattern seems similar to that of
the US with the lowest educated children having the smallest ‘penalties’.

Finally, we put the previous steps of the analysis together and estimate the extent to which
parental divorce and single motherhood contribute to the overall level of inequality of
educational attainment. We decompose the observed inequality using the Oaxaca-Blinder
decomposition described in the Method section and account for the contributions of the
differing prevalence of non-intact families by maternal education (see Table 2) and the differing
effects of non-intact families by maternal education (Tables 3 and 4). Netting out these factors
allows us to calculate the ‘counterfactual’ level of inequality in the hypothetical situation that all
respondents would have grown up in intact families. Figures 1 to 4 display the results of the
decomposition analysis of the inequality in tertiary education attainment by maternal education.
The black bars refer to the actual observed difference in the probability of tertiary education
between respondents born to a lower educated mother and, respectively, those with a middle
educated mother and those whose mothers who have a tertiary degree. The white bars refer to
the ‘counterfactual’ inequality, i.e. (β0H – β0L) of equation 2 discussed above.

The results indicate, overall, very little differences between actual and counterfactual
inequality. The only small differences are found between the counterfactual and actual
inequality for children of middle educated mothers compared to those of lower educated
mothers in Germany and the US. In the hypothetical absence of non-intact families, inequality
is expected to be slightly higher in Germany (absolute difference in probabilities of 0.02), and
slightly lower in the United States than it is now (absolute difference of -0.01). The main
story is however that despite the sizeable effects of parental separation and single motherhood
on children’s attainment as shown in Table 3, the overall contribution of non-intact families to
educational inequality measured in absolute terms is null or minimal.
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Figures 1-4. Actual and Counterfactual Differences in the Probability to Attain Tertiary Education Compared to Children of Lower Educated
Mothers (ISCED 1-2)
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Note. Counterfactual difference based on part unexplained by Blinder-Oaxaca decomposition once accounting for family structure and its effects by parental
education. Adjusted for gender, age (centered on average), ethnicity, and survey year (in Italy).
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Why is this the case? In Italy, the prevalence of divorce and single motherhood is too low to
affect inequality of opportunity in a major way. In the UK and Germany the socio-economic
differences in the risk of growing up in a non-intact family were not very large for this cohort. In
the US, the prevalence of non-intact families is high and growing up in a non-intact family is
associated to a large reduction (about 20 percentage points) in the probability of attaining a
tertiary education. In addition, the likelihood of growing up in a non-intact family is larger for
respondents with lower educated mothers. However, the negative consequences of growing up in
non-intact families for educational attainment are larger (in absolute terms) for respondents with
highly educated mothers. These latter two effects cancel each other out.
3.1. Robustness Checks
The results of several robustness checks are available in the online appendix, which display the
robustness of results to the method chosen and the operationalization of dependent and
independent variables. First, Figures A1 to A4 in the Online Appendix display the corresponding
results of the Oaxaca-Blinder linear decomposition when looking at years of education. Also
when using this different specification of the dependent variable there is no amplifying effect of
non-intact families on the observed educational inequality in the four countries (Figures A1 to
A4, Online Appendix). Second, results are robust when using the dummy for tertiary education
attainment as the dependent variable but employing logit models and the non-linear OaxacaBlinder decomposition based on Yun (2004). The results are similar to those of the OaxacaBlinder decomposition using LPM (See Figures B1 to B4 in the Online Appendix).
Third, when taking into account father’s education in addition to mother’s education, results do
not change. For this analysis cases of lone motherhood are excluded. Parental education is
defined as the highest level of education obtained by either the respondent’s father or the mother
(ISCED 1-2; ISCED 3-4; or ISCED 5-6). Figures C1-C4 in the Online Appendix summarize
these sets of results. In another specification the consequences of parental separation are
investigated depending on educational homogamy/heterogamy of the parents (with categories:
both ISCED 1-2, both ISCED 3-4, both ISCED 5-6, father more educated, and mother more
educated). Our main conclusion that non-intact families contribute little to observed differences
in the probability of university attainment by maternal education holds also if one considers
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parental education defined as the highest level of education of the father and mother and
considering homogomous versus heterogamous types of parental education.

4. Discussion
The contents of this paper have given insight into the possible role family structure plays in
creating higher levels of inequality in educational attainment by social background. Growing up
without both parents present in the household has become increasingly common in Western
societies, and is more usual for children with lower educated parents in many countries today.
The widely documented relationship between non-intact families and children’s lower
educational outcomes has raised concerns that family structure might have become a factor
amplifying inequality of opportunity by social background (Ellwood and Jencks 2004; Härkönen
and Dronkers 2006; McLanahan 2004; McLanahan and Percheski 2008). The results of this paper
show, however, that family structure does not widen the level of inequality of educational
attainment by social background for birth cohorts from the 1970s and 1980s in Germany, Italy,
the UK, and the US. This is not to suggest that demographic change is not important for
children’s educational outcomes. Quite to the contrary, the results of our study do confirm that
growing up in a non-intact family is related on average to lower educational attainment.
Furthermore, it is clear that many already disadvantaged children are put at an extra disadvantage
by growing up in a non-intact family. However, when looking at differences in educational
attainment for children with high and low educated parents, the gaps between such groups in
general seem not to be bigger due to variations in family structure. These results are robust to
different specifications of the dependent variable and to the decomposition method employed.

While growing up in a non in intact family is more common for children with lower educated
parents in the UK and the US and it is related to lower educational attainment, its consequences
for educational attainment tend to be more negative for children from higher educational
backgrounds. The differential prevalence of non-intact families by parental social background
and the differential consequences of growing up in non-intact families by social background
cancel each other out, leading to an overall neutral role of non-intact families for the observed
educational inequality in the UK and the US. In Italy divorce levels were that low that their
contribution to the overall level of educational inequality can only be minimal, while in Germany
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a small equalizing effect was found for the comparison between children of middle-educated
parents and children with low-educated parents.

The results of this paper therefore show that taking into account heterogeneity in effects of
parental separation and single motherhood is necessary before being able to make claims about
the overall effects of family structure on intergenerational inequality. An inequality amplifying
effect of family structure is likely to be observed if a high prevalence of non-intact families and a
negative educational gradient in the prevalence of non-intact families are combined with an
absence of heterogeneity in the negative effects of growing up in a non intact family for
educational attainment. These three conditions do not hold at the same time for the birth cohorts
in the four countries considered in the paper. Future research might, then, focus on other
countries or birth cohorts where these conditions might be fulfilled. For instance, the latter
condition (no heterogeneity) was found to hold in the case of the German birth cohorts under
study, but the former two (high prevalence and negative educational gradient) were not. As
divorce spreads and the educational gradient of divorce is expected to change from positive to
negative (Härkönen and Dronkers 2006), an amplifying effect on inequality might be found in
more recent cohorts in Germany. This would be the case, however, only if the condition of no
heterogeneity is maintained.

The latter remark also spurs the question of how the prevalence of non-intact family forms is
related to their implication for children’s educational attainment. This issue has not been touched
in the present paper. The prevalence of non-intact family forms by SES might, however, also
drive the heterogeneity of the effect of non-intact families by SES. For instance, when separation
or lone-motherhood becomes rarer among high SES strata, those from high SES strata who
separate or become a lone-mother are likely to be selected on some traits that might also affect
the educational attainment of their children. Exploring the inter-relationship between prevalence
of non-intact families and heterogeneity in their impact on children’s educational attainment
seems a valuable area for future research.
Future studies could also investigate other children’s outcomes. We only looked at educational
inequality, and it could well be that family structure amplifies inequality if one considers
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occupational attainment or the distribution of income or wealth. Notwithstanding, this paper has
provides a set of robust results showing that non-intact families are not associated with an
amplification of inequality of educational attainment in Germany, Italy, the UK, and the US.
These results question the common concerns that the diffusion of non-intact families and its
socio-economic correlates widen intergenerational inequality, at least as far as educational
attainment is concerned.
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Appendix
Online Appendix A. Estimates for Years of Education
Figures A1-A4. Actual and Counterfactual Differences in Years Of Education Compared to Children of Lower Educated Mothers (ISCED 1-2)
Figure A2. Italy
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Figure A1. Germany
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Note. Counterfactual difference based on part unexplained by Blinder-Oaxaca decomposition once accounting for family structure and its effects by parental education.
Adjusted for gender, age (centered on average), ethnicity, and survey year.
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Online Appendix B. Estimates Based on Non-Linear Models
Figures B1-B4. Actual and Counterfactual Probabilities of Attaining Tertiary Education for Educational Background Compared to Children of Lower
Educated Mothers (ISCED 1-2), based on non-linear Oaxaca Decompositions (Yun 2004).
Figure B1. Germany
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Note. Counterfactual difference based on part unexplained by Blinder-Oaxaca decomposition once accounting for family structure and its effects by parental education.
Adjusted for gender, age (centered on average), ethnicity, and survey year.
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Online Appendix C. Estimates Combining Education of Both Parents and Excluding Mothers Who Gave Birth Unpartnered
Figures C1-C4. Actual and Counterfactual Differences in Probability of Attaining Tertiary Education Compared to Both Parents ISCED 1-2
Figure C1; Germany N = 1 796
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Figure C4; US N = 6 072
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Note. Counterfactual difference based on part unexplained by Blinder-Oaxaca decomposition once accounting for family structure and its effects by parental education.
Adjusted for gender, age (centered on average), ethnicity, and survey year.
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