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Motivation

Figure : Trends in the Absolute Number of Children by Family Type (1991-2012)

Sources: Microcensus 2012, own calculations.



Motivation

Both parental money and time investments determine the formation
and quality of children’s human and social capital (see, e.g.,
Becker1981)

I Especially income poor families are more likely to suffer under capital
market constraints

I Restricted access to loans to support their limited resources >>
underinvestment in their children’s human capital (Becker and Tomes,
1986)

I Restricted ability to purchase material and social goods (i.e.
good-quality health care, good-quality child care and education)

I Less well-educated mothers spend less time with their children and
rarely do activities that promote children’s cognitive development than
well-educated mothers (Bianchi and Kendig, 2008)



Motivation

Disparities in parental resources predetermine to a large extent the
opportunity sets of their respective children and whether they get the
abilities to live “meaningful and successful lives for themselves” or not
(Roemer, 1996)
Heckman (2008):

“Families play a powerful role in shaping adult outcomes. The
accident of birth is a major source of inequality.”



Motivation

1 Income:
I Net incomes of single parents are significantly lower on average

compared to those of married or cohabitating parents (see, e.g.,
Gottschalk, 1993; Lerman, 1996; Martin, 2006; Peichl et al., 2012)

2 Education:
I The educational level of single parents is on average below the level of

married or cohabitating ones (see, e.g., Bianchi, 2008; Peuckert, 2012)

3 Time:
I Results differ; single parents spend on average less time on total child

care activities but just as much time on qualitative activities (see, e.g.,
Gauthier, 2004, Bianchi, 2008)



Research Question

How has the increasing variety of living arrangements affected
disparities in children’s resources in a multidimensional space?



Further Outline
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Summary
To Do



Data & Sample

Data:
I SOEP (v29)
I Unbalanced panel design

Sample:
I Children, defined as all individuals aged 13 or below in the respective

year of observation, plus their respective parent(s)

Sample Period:
I 1991-2012



Method
Variables

(1) Parental income:
Real net equivalent household income (in prices of 2005)
Family incomes are weighted according to the modified OECD
equivalence scale
Log-transformation to reduce the influence of extreme values

(2) Parental education:
Highest educational attainment of parents measured in years of
completed schooling



Method
Variables

(3) Parental child care time (per child):
Total hours spent on child care activities by parents (in h)
Equivalized in case of sibblings (Scale: first child: 1.0, second child:
0.85, third+ child: 0.7)

(4) Non-parental child care time (per child):
Hours spent in school on an average week day

I Primary school: assumed to be equal to 5 hours
I Secondary school: assumed to be equal to 7.5 hours

Hours spent in kindergarten, crib (Krippe), after school care club
(Hort) or with childminder on an average weekday

I Half-day care: assumed to be equal to 4 hours of care on an average
week day

I Full-day care: assumed to be equal to 8 hours of care on an average
week day



Method
Example

Two parents: father’s care time = 1h and mother’s care time = 3h
I Parental time = 1h + 3h = 4h

F Equivalized parental time = 4h / 1.85h = 2.16h

Two children
1 Child 1 is of age 3 and visits a full-day kindergarten (8h)

F Parental time = 2.16h
F Non-parental time = 8h

2 Child 2 is of age 9 and visits primary school (5h) and an after school
care club (4h)

F Parental time = 2.16h
F Non-parental time = 5h + 4h = 9h



Method
Rawls’ Index Problem

There are two classes of multidimensional indices
1 Measures based on an ’ad-hoc’ approach and
2 Those based on an axiomatic approach

In both cases, normative decisions have to be made on
1 The weighting structure (w = (w1, ...,wd))
2 The degree of substitutions between dimensions (β)
3 The degree of inequality aversion (α)



Method

We use Maasoumi’s index (1986, 1999):
’Ad-hoc’ measure based on information theory

I Measures the degree of disorder of a given distribution (entropy class)

Two step-approach
1 Aggregating dimensions for each child
2 Applying a measure of inequality from the GE class



Method

Advantage of Maasoumi’s index:
I Aggregation of dimensions is dealt directly and explicitly (making our

value judgements on paramters transparent)

We set our paramters following an agnostic (normative) approach
using a wide range of different weights
The starting/reference point is given by:

1 α = 0
2 w = wd ∀d and

∑D
d=1 wd = 1

3 β = 1



Method

This initial parameter constellation makes Maasoumi’s index to fulfill
further desirable non-distributional properties:

1 Continuity,
2 Anonymity,
3 Normalisation,
4 Replication Invariance,
5 Scale Invariance,
6 Translation Invariance,
7 Decomposability (by attributes and subgroupes), and
8 Additive Separability



Method
Unit Transformation

Transformation of variables to normalize values of each dimension to
values between 0 and 1
Agreed goalposts approach (see UNDP, 1995; Lugo, 2005):

x̃idt =
xidt −min xd

max xd −min xd

The maximum and minimum values will be chosen over all years
t = (1, ...,T ) and all children i = (1, 2, ...,N) for each dimension
d = (1, 2, ...,D)



Method
Maasoumi Index | First Step

Aggregating dimensions d = (1, 2, ...,D) for every single child
i = (1, 2, ...,N) and every year t = (1, ...,T )

Using the aggregation function Sit :

Sit ∝


(∑D

d=1 wd x̃
β
idt

)1/β
, β 6= 0

∏D
d x̃wd

idt , β = 0

with
∑D

d=1 wd = 1 and ∀d w = wd

wd ...dimension weight
β ... rate of substitution between dimensions



Method
Maasoumi Index | Second Step

Measuring the inequality in S = (Sit , ..., SNT ) using the Mean
Logarithmic Deviation (MLD) from the entropy family:

For α = 0, IMt ∝


1
Nt

∑Nt
i=1 log

[
S̄t
Sit

]
, β 6= 0

1
Nt

∑Nt
i=1 log

[
S̄t
Sit

]
, β = 0

with S̄t =

(∑Nt
i=1 Sit
Nt

)



Results
Parental Income

Figure : Trends in Mean Real Equivalent Net Income by Family Type

Source: Own calculations, SOEPv29. Note: Incomes are real equivalent net incomes using the modified OECD
scale. Incomes were collected in the following year and are given in Euro and prices of 2005.



Results
Parental Education

Figure : Trends in Average Years of Schooling by Family Type

Source: Own calculations, SOEPv29. Note: For couples we only used the information of the spouse with highest
educational attainment in terms of years of schooling.



Results
Parental Time

Figure : Trends in Average Equivalent Parental Child Care Time by Family Type

Source: Own calculations, SOEPv29. Note: Parental child care time is weighted according to the following scale:
first child, 1.0; second child:,0.85; third+,child: 0.7.



Results
Non-parental Time

Figure : Trends in Average Non-Parental Child Care Time by Family Type

Source: Own calculations, SOEPv29.



Results
Inequality | Item-By-Item Approach

Figure : Trends in Inequality Among Children by Dimension

Source: Own calculations, SOEPv29. Note: Thin lines mark 95%-confidence-intervals (bootstrapped).



Results

Figure : Trends in Multidimensional Inequality Among Children (α = 0 and
β = 1)

Source: Own calculations, SOEPv29. Note: Thin lines mark 95%-confidence-intervals (bootstrapped).



Results

Figure : Trends in Multidimensional Inequality Among Children (α = 0 and
β = 0)

Source: Own calculations, SOEPv29. Note: Thin lines mark 95%-confidence-intervals (bootstrapped).



Summary

An increasing number of children grows up in non-traditional families,
esp. in single parent families
The latter are disadvantaged in several ways:

1 They have absolutely and relativley lost in real net incomes
2 Their parents have spent relatively less time on care activities, which

could be partly compensated by non-parental care activities
3 Their parents are less well-educated

Overall multidimensional inequalitiy increased by 9 percent / 3 percent
between 1991 and 2011
Disparities in children’s resources, thus, continued to increase and the
rise in single parenthood is one possible explanation

I Mainly driven by the increase in parental income and time inequality



To Do

Decompose the change of the multidim. index by family types
Applying Maasoumi’s index to an ex-ante equal opportunities
framework



Thank you for your attention!



Appendix
Number of Observations | Children, all variables are observed at the same time

Table : Number of Observations by Family Type and Year

Type Year

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Single 164 176 168 165 165 169 192 212 188 352 310

Cohabit. 84 81 89 100 115 104 99 125 131 205 235

Married 2,746 2,652 2,520 2,565 2,593 2,517 2,313 2,543 2,369 3,881 3,466

Total 2,994 2,909 2,777 2,830 2,873 2,790 2,604 2,880 2,688 4,438 4,011

Source: Own calculations, SOEPv29.



Appendix
Number of Observations| Children, all variables are observed at the same time

Table : Number of Observations by Family Type and Year

Type Year

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total

Single 299 259 253 261 304 265 247 266 204 295 4,914

Cohabit. 247 237 235 235 254 237 233 231 179 208 3,664

Married 3,572 3,345 3,049 2,790 2,872 2,615 2,360 2,324 1,878 2,141 57,111

Total 4,118 3,841 3,537 3,286 3,430 3,117 2,840 2,821 2,261 2,644 65,689

Source: Own calculations, SOEPv29.


