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ABSTRACT

Economic Gains from Publicly Provided Education in Germany’

The aim of this paper is to estimate income advantages arising from publicly provided
education and to analyse their impact on the income distribution in Germany. Using
representative micro-data from the SOEP and considering regional and education-specific
variation, from a cross-sectional perspective the overall result is the expected levelling effect.
When estimating the effects of accumulated educational transfers over the life course within
a regression framework, however, and controlling for selectivity of households with children
as potential beneficiaries of educational transfers, we find evidence that social inequalities
are increasing from an intergenerational perspective, reinforced in particular by public
transfers for non-compulsory education, thus negating any social equalisation effects
achieved within the compulsory education framework.
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1 Introduction

1 I ntroduction

The German government is widely criticized for d@smparatively low investments in the
educational system as compared to other OECD deantn 2002, total public expenditures
for education amounted to 4.4% of GDP, placing Gerynat 28' out of 28 OECD countries.
Furthermore, decomposing public expenditures orcathn by educational level shows that
Germany spends particularly little on pre-primamgmary and secondary schools, revealing a
lower value assigned to the early stages of edutatidevelopment. This situation, together
with generally poor performance of students inyeaducation and wide social inequalities
among secondary schools identified by PISA andratiternational school studies, has trig-
gered the demand for increased public spendingdocation in general and especially the
early stages. The federal state of Berlin, for examhas announced plans to exempt pre-
primary education from parental fees. At the sam,t sweeping reforms of the German
university system designed to improve German usities’ rankings among international
higher educational institutions have involved thieaduction of tuition fees for public univer-
sities, which had previously been free of chargeese are only two examples of broader
redistribution efforts underway in the allocatiohpublic budgets across different levels of
the educational system.

Public spending on education is a key concern nmbt for educational policy but also for
social policy. Although in contrast to other Eurapecountries, Germany has historically
separated educational from social policy, bothtunsbnally and conceptually, in recent years
educational policy has gradually come to be seeonascomponent of overall social policy
(Allmendinger 1999). On the one hand, educatioerofiperates as the key factor defining
later life chances, with specific educational dipas acting to either restrict or enlarge young
people’s labour market opportunities and their ptisds to develop particular life skillsOn

the other hand, however, public spending on edocacts as a mode of economic redistribu-
tion, with publicly provided education offering pexific kind of income advantage or non-
cash income component to recipient households,igh& households with members attend-
ing public schools. As such, this type of incomgadage should be understood not only as
gualitative support for educational processes aréers but also as an important form of

guantitative economic support. These advantage®fbay particular for low-income house-

1 See e.g. Miiller and Shavit (1998) on the relevaricrich institutional arrangements and the paéstiatification effects
emerging from a cross-national comparative persgect



1 Introduction

holds with many children, ensuring their participatin educational institutions and poten-
tially even keeping them out of poverty and ecorohardshig.

To date, however, the distributional impact of peligl provided education has only been
debated in any depth in relationhimgher education subsidiek was Milton Friedman (1962:
105) who started this debate in the early 1960sd®erting that public subsidies to higher
education produce a “perverse distribution of inediom low-income to high-income fami-
lies. This position has “become part of the connrati wisdom in the economics of educa-
tion” (Barbaro 2003: 458), although the actual ewice is ambiguous if not contradictory
(Janeba/Kemnitz/Ehrhart 2007; Borgloh et al. 20@®mpared to previous research on the
distributional impact of publicly provided highear{jversity) education (see e.g. Griske 1994,
Lemelin 1992, Blaug 1982, Crean 1975), the prestmty attempts to broaden the focus by
considering the impact not only of tertiary edugatbut also of public pre-primary, primary
and secondary schools. We believe that the ovienglhct of public education on the income
distribution can be addressed adequately only kingathese lower educational levels into
account as well. This idea is supported by empiggadence that distributional effects differ
among the various education levels (Antoninis/Teglkiu 2001). By starting from this as-
sumption, we also emphasize the relevance of difteating compulsory fromnon

compulsory education.

In order to provide a solid baseline for discusgsimgre-distributional effects of public educa-
tional expenditures, in this paper we address émel incidence of public educational trans-
fers, varying across type of education and regisnyell as its impact on income distribution
and poverty in Germany in the year 2002. As suul,dnalysis may serve as a starting point
for further analyses and simulation studies ofdiséributional impacts of educational reforms

in Germany.

This approach entails several restrictions thatukhbe kept in mind from the outset regard-
ing potential conclusions about educational finagcreforms and their long-term conse-
guenceskFirst, although the analysis at hand focuses on theldisbnal effects of (total)

public expenditures on education, we do not expliceke into account taxes paid by the

2 In welfare states the redistribution of income andnomic wellbeing generally takes place not ¢inigugh the tax system
and cash transfers but to also a large extent ghrpublic services in areas such as health ancaidncHowever, these re-
distributional effects are frequently not takenyfuhto account in theoretical analyses of welfatates, and even less so in
comparative empirical analyses of income distritmgi—particularly for OECD countries. For developoauntries, there
exists a larger body of literature dealing with #ffect of public spending on the distribution sbaomic wellbeing (see van
de Walle and Nead 1995; Fields 1975). Moreover,igoap studies on inequality usually rely on dibtrtions of disposable
monetary income, disregarding non-cash incomegrfsom private sources or from the public proeisof services. Thus,



1 Introduction

households. Instead, we look strictly at the desitams of public transfers: where the money

ends up and not where it comes frém.

Secongd we do not provide any analysis of the distribm@beffects of public educational

transfers across the life course. This would rexjtime-series data of estimates of public
expenditures per student, which could then be tinkih longitudinal data on the educational
careers of a given cohort, but such data are radtilyeavailable. We should keep in mind,
however, that benefits from publicly provided edimaal services accumulate over the life
course, and as such, the sum of transfers enjated @iven point in time) may also vary

considerably across individuals.

Third, although our analysis intends to depict redistidn effects of public education, the
effects of changes in the financing of the educaticsystem cannot be estimated without
making broad assumptions within the static simafaprocedures since educational decisions

are likely to be sensitive to opportunity costs.

Keeping these restrictions in mind, the followintabysis depicts the impact of public educa-
tional transfers on income distribution and poventyGermany. This allows us to examine
who benefits most from public education at eaclell®f the educational system in the year
2002. Moreover, it allows us to address the threenrfactors driving these results. First, a
given household’s total benefits from public ediaratwill depend on the number of house-
hold members (i.e., children) attending school,ciiinay be expected to vary with income.
Second, it will depend on the participation ratesha various levels of the educational sys-
tem. Since participation at the higher, non-commyldevels may be strongly associated with
social and educational background, this will leadhigher benefits for higher income groups
or social classes. Third, the resulting effecth&fsie two conflicting factors will be moderated

by the structure of public expenditures acrosdifierent levels of the educational system.

The paper is organized into four sections. In tilwing Section 2, we give a description of
the educational system in Germany. In the thirdieecwe present the data on aggregated
public spending for education per student and dssdrow this data was merged with the

the picture of the income distribution may be digantly altered once non-cash income componertgaken into account
(see Smeeding et al. 1993).

3 An analysis of the net effects of taxes paid addcational transfers received may require a morapeehensive mi-
crosimulation of taxes and transfers along thesliobthe proportionality approach (see e.g., Grik¥®@4, Barbaro 2003,
Borgloh et al. 2007). However, this approach is base a well-defined link between taxes (governmewenues) and
specific public transfers. Alternatively, one magwe against this proportionality assumption byuasag the tax system to
be rather exogenous instead. Along these lineshauld be noted that the proportionality approamhtradicts the progres-
sivity built into the redistributive function ofixation as such.

3



2 The Educational System in Germany

micro-dataset of the German Socio-Economic Paney\StSOEP) providing a representative
picture of the population living in private houséd®in Germany from 2002 on. The fourth
section contains the empirical analysis of the ichp educational benefits on the income
distribution and poverty rates from both a crossiesal and a “life course” perspective.

Section five concludes.

2 The Educational System in Ger many

The educational system in the Federal Republicesh@any is organised into four stages: pre-
school, primary school, secondary school, andaigréeducation (see Figure 1). Starting with
the secondary level, it is subdivided further idifierent tracks based on individual ability.
Given that education is mainly under the authooityhe federal stateB(ndeslander Ger-
many’s educational system is regionally fragmenkéalwvever, there are similarities in struc-
ture. Most children have to decide after eithedgriour or grade six whether they will attend
lower secondary schooHéuptschulg intermediate secondary scho®&e@lschule or col-
lege-track secondary schod@ymnasiumn This early choice often predetermines the young
person’s school career and subsequent labour maplpetrtunities (see also Blossfeld 1993,
Miller et al. 1998, Muller and Shavit 1998).

In Germany, the educational system has traditigrizen public and free of charge in large
part, at least until recently. Thus in 2002, ontypat 6% of all young people went to private
schools (StaBu 2002: 16) and less than 2% werdlediia private universities (StaBu 2005a:
10). All public schools and public universities alenost free of charge, and only pre-school

(Kindergarten) is subject to a fee.

2.1 (Pre-)Primary Education

Children regularly enter the educational systerthatage of three or four upon entering pre-
primary education (known in Germany lsdergarter). Attendance either full-time or part-
time is voluntary, but all children are entitled layv to receive a Kindergarten slot from the
age of three on. In 2002, only 10.9% of childreedd to 6 did not attend Kindergarten in
Germany (KMK 2006: 77). Pre-schools operated byraes and social organisations run
Kindergartens for about 60% of Germany’s childréar, which they receive government
funding (DJI 2005: 140).



2 The Educational System in Germany

Figure 1: The German Educational System
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2 The Educational System in Germany

Subject to having attained a sufficient level of@lepment, children enter primary school at
the age of six. In primary schodb(undschul® students attend heterogeneous classes that do
not separate young people according to their idd&i abilities through the fourth grade
(sixth grade for the federal states of Berlin andrislenburg). Following primary school, at
the age of about ten, the German school systenratepachildren of differing abilities into
different educational tracks. The transition frommary school to one of the secondary
school tracks, where young people remain at leasst completion of full-time compulsory
education (ninth grade), is dealt with differentlgpending on the state’s legislation. The
decision on which track the student will enter iada partly by the school, which makes a
recommendation based on criteria such as acaderhievement, potential, and personality
characteristics, which can also be influenced bgiapth consultations with the parents. The
final decision is left up to the parents in mosiei@al states, and in the others to schools or
school authorities. Also, in some states the selegirocess is delayed for an additional two
years for further “orientation” (grades five and)siThis is the case for about one quarter of
all pupils.

2.2 Secondary Education

221 Secondary General School

The secondary general school system is divided vatoous educational tracks, with their
respective certificates of graduation and differopgalifications. Also, the same certificate

may be attained from different school types.

The traditional track is lower secondary schaéthptschulg which provides a basic general
education as a basis for practical vocational itnginin 2002, about 24% of the children leav-
ing primary school after either grade four (or eftgientation” grades five and six) went into
this kind of educational institutionGrades five to nine are compulsory, and gradesteisu-
ally voluntary. Over one-third of secondary genaciool students in grade nine stay on for a
tenth year. In 2002, about 70.4% of all studendwiley the secondary school level from a
Hauptschuledid so with aHauptschulecertificate, 16.0% left with &ealschulecertificate

(only after completing grade ten) and 13.6% dropp&tdwithout graduating.

4If not otherwise stated, the numbers reportetiéntéxt are calculated from StaBu 2002: 32-35.

6



2 The Educational System in Germany

Alternatively toHauptschuleyoung people can also attend intermediate sdffRedlschulg
These schools reach from grade five (or seven)radegten. Graduation frorRealschule
generally provides the basis for higher trainingaiihmid-level occupations. In 2002, 23.7%
of all children leaving primary school enter&ealschule.92.5% of Realschulestudents
graduate with &ealschulecertificate, and 5.3% graduate withiHauptschulecertificate. The
Realschuledrop-out rate is 2.2%, i.e., considerably lowearthn case oHauptschule Par-
ticularly in some of the East German federal staResmlschuleand Hauptschuleare pooled
together into what is known as “multi-track secaydachool” Schule mit mehreren

Bildungsgéangen About 9% of each age cohort attend this combsatabol form.

The third path in the German school system is talamic trackGymnasiujy which has
become the most popular of the three: 33.9% ofalhg people attend this school type after
completing primary schoolGymnasiumusually lasts eight or nine years (grades five to
twelve or thirteen) or, as the case may be, seeansy(grades seven to thirteé@raduation
from college-track secondary school (#kitur, functionally equivalent to British A-levels)
gualifies young people to apply for all institutoonf higher education. In 2002, 85.7% of all
students leaving college-track secondary schoaugteed with theAbitur, while 12.3% left
with a Realschulecertificate. The very small share of 1.4% of Gysiom students left
school with aHauptschulegraduation certificate, and less than 1% droppddadtiinout any

certificate.

An alternative to the traditional tripartite schayistem are comprehensive scho@ggam-
tschulen. They combine the different types of secondatyosts in various organizational
and curricular forms. There are integrated comprsive schools (joint classes for all stu-
dents) as well as additive and cooperative compite schools (where the various types of
secondary schools exist side by side on the saemiges). These schools are not found in all
the German states. Tl@esamtschularose out of a social movement in the 1960s priogot
the idea of a more egalitarian educational systdost of theGesamtschuleare located in
states traditionally governed by the Social Demiici@arty. 9.9% of all students who gradu-

ated in 2002 received their certificate frorasamtschule

Finally, about 4% of each age group attends a apschool for handicapped persons, where

they can attain a special degree for people wimiag difficulties.

51n 2002 only schools in Saxony and Thuringia (nré@dso in the federal state of Berlin) finisheteatwelve years instead
of the usual thirteen. There are also college-tsmstiondary schools covering only grades elevehiteén, which are open
to young people who have already completed inteimedrack secondary school.

7



2 The Educational System in Germany

222 Secondary Vocational School

One unique element of the German vocational edutagithe dual system. It is based on the
close connection between vocational part-time skchnd on-the-job-training in a firm. This
entire system depends on the willingness of congsaini the particular industry — especially
medium-sized businesses — to provide adequate rap@®hips. The dual system has been
successful in designing specialized vocational atloic programmes to fit the occupational
structures of the labour market (Gangl/Muller 20@)t the system is now in crisis due to its
increasing inability to provide enough vocationalining positions for the number of appli-
cants. This has been caused by the weak Germawragoand by an increasing number of
Abitur-holders who choose the dual system over univebgitause it takes less time to attain
a degree and may offer more secure prospects figyet job. Today, many companies only
award the more prestigious, better-paid apprertipesoGymnasiunor at leasiRealschule
graduates. This creates an incentive to avoid @ditigiower secondary schodfi@uptschulg
Another problem with the German educational systethat people with low education have
very low chances of getting a job if they have capleted the dual system or another voca-

tional school.

Besides vocational schools in the dual system.etlae a range of full-time vocational
schools for special occupational fields, such &®asls for health-related occupatior&cfiule
fur Gesundheitswesgrschools preparing for public servic&amtenschulgror other topic
related schoolsHachschulep Usually, these vocational schools are opeAlidur-holders,

but may impose additional requirements.

2.3 Tertiary Education

Universities are the traditional form of higher edtion in Germany providing courses on a
broad range of subjects. Universities combine teactvith research, and have the right to
award doctoral degrees. The university system inm@ey is publicly financed and has been
largely free of charge up to the present. Dependmghe parents’ income, students can also
receive financial support (according to tAandesausbildungsférderungs-GesB&foG) to

cover their living expenses. There is no well-depeld scholarship system in Germany. The

6 The distinction between secondary general andtim schools that we will use subsequently irs tieiport contrasts
against the international classification of lowgpper and (non-tertiary) post-secondary schoolast in some cases. The
vocational schools outside the dual system thusnigeto either upper secondary or post-secondamyosghand the various
types of secondary general schools may includepper secondary as well as the lower secondary (see Hetmeier 2004:
2).

8



2 The Educational System in Germany

average duration of study for students who obtamediversity degree in 2002 was 6.8 years
(Heublein/Schwarzenberger 2005: 1).

The number of university graduates has traditignialen very low in Germany in compari-
son to other OECD countries (OECD 2006). Becaugdkisfas well as the Bologna Declara-
tion of 1999 and other EU agreements, the Germarersity system has been undergoing
sweeping reform in recent yedr8achelor's and master's degrees have been estath|i®
reduce the length of university studies and to mtdlee system more comprehensible and

effective.

Universities of applied sciencédchhochschulénand colleges of public administration were
established to provide practical training in ocdigres requiring scientific knowledge and
methods or creative and artistic skills. These stshoffer courses of study mainly in the
fields of engineering, economics, social scienagsiculture, and design. These schools have
been successful because of their more flexiblentaten towards the changing situation on
the labour market. The average duration of studystodents who graduated fromFach-
hochschulein 2002 was 5.4 years, thus about 1.4 years less tor university students
(Heublein/Schwarzenberger 2005: 1). About threatgus of all students attending tertiary
education in Germany choose the university and taboe-quarter choose universities of
applied sciences.

2.4 Regional Differences

The Federal Republic of Germany is made up of tiérfd states, each of them with its own
government, its own ministry of education and aimsive set of political, religious, and

cultural traditions. Educational legislation ane thdministration of the educational system
are primarily within the jurisdiction of the statedthough specific policies and practices are
being gradually aligned by the “Standing Confereatéhe Ministers of Education and Cul-

tural Affairs” (KultusministerkonferenKMK). The Federal Government is responsible for
vocational training within the dual system as diésdt above and for the promotion of scien-

tific research.

It is important to note that significant regionafferences exist in Germany’s education sys-
tem. The Christian parties that hold parliamenfawer mainly in the southern federal states
strongly identify with the tripartite system ancetfostering of an academic elite, while the

7 See http://www.bologna-berlin2003.de/ [accessedcha, 2007].
9
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Social Democrats have encouraged school reformnasaas of increasing equality of educa-
tional opportunities. As a result, many aspectsabiooling in the states of central and north-
ern Germany differ from those in the southern Germsiates, despite the fact that all states
have basically the same educational structure arel@irriculum (e.g., aAbitur obtained in

a given federal state is accepted for universiteas in any other federal state).

2.5 Social Inequalities

The German educational system is characterizedimparatively high social inequalities in
educational attainment (Shavit/Blossfeld 1993; BarfSchimer 2001). This is due to low
investments in compensatory education in the estdges of schooling and child develop-
ment, since primary education is only part-time atadts relatively late in the life course. On
this ground, the very early and rigid selectiort talies place at the transition from primary to
secondary education is the main cause for thegulependency of educational attainment on
the social and educational origins (Schimpl-Neing&a2000; Becker/Schubert 2006). The
importance of the early selection process is rea@d by the fact that the educational system
— and thus the quality of a person’s education tamiding — strongly determines his or her
individual chances of finding a job on the labouwarket, resulting in high stability of educa-
tional inequalities from both, intra-generationa well as intergenerational perspective
(Gangl/Muller 2003}

Whereas the structure of educational attendanceclhasged dramatically in the past five
decades, with the proportion of children obtainardy a Hauptschulegraduation certificate
declining from about 80% in the 1950s to almost 288 odds of obtaining afbitur for
children of different social and/or educational ksrounds has remained remarkably constant
(Schimpl-Neimanns 2000). At the same time, graduafiiom a track higher than théaupt-
schulelevel has basically become a precondition for Ibgited jobs, not to mention individ-
ual chances on the marriage market. Thus the sagettiining number of children graduating
with lower certificates results in an ever moreemtaoated discrimination against these indi-
viduals on the labour market and in society as al&vfSolga 2002). This paradoxical effect
of educational expansion leads to a structural emgence between educational inequalities

and increased social divisions within German sgoeerall.

8 There is a large body of literature on the effedtsocial origin, income poverty and parental ediomal background on
the educational attainment of children based igdarart on data from the German SOEP (see e.g.eBaod Duncan 1998,
Biichel et al 2001, Kreyenfeld et al. 2003). It seanost useful to also include pre-primary educatiosuch analysis (see

10



3 Public Expenditures on Education

3 Public Expenditureson Education

In the following we focus exclusively opublic expenditures for education to derive the
monetary value of publicly provided education seegi We assume public expenditures on
education to operate as an income advantage asféerarwhich adds to the net household
income of the household where the pupil or studediving.® Therefore, we first have to
estimate the average amount of public expenditpeesstudent, which is calculated as total
public expenditures on a certain kind of schooldéd by the total number of students attend-
ing this type of school. We use national statispics/ided by the Federal Statistical Office of
Germany (StaBu) to estimate these figures andthekn to the micro-dataset of the German
Socio-Economic Panel (SOEP).

Taking into account the regional differences argtitutional diversity of the education sys-
tem in Germany, we seek to capture as much variaheeucational transfers as possifile.
The official statistics on educational expendituaiew us to distinguish 14 educational cate-
gories ranging from pre-primary to higher tertiamgtitutions, at the level of the 16 federal
states. Nevertheless, not every cell within theltegy matrix (14 school types times 16 fed-
eral states) is valid, because not all of the iffié types of secondary schools actually exist in
every one of the German states. There are somébkpgees of educational institutions for
which we derived educational expenditures separdbeit we were not able to identify them
in the SOEP micro-data. This is especially the ¢asechools for handicapped children, who
show by far the highest expenditures per studertohly about 4% of students attend this
school type. On the other hand, some types of ¢dned institutions can be distinguished in
SOEP, but there are no figures on their educatiexpénditures. This is the case for different
vocational schools outside the dual system. In faat matrix of public educational expendi-
tures per student leaves us with 187 valid comlanatof “school type” and “federal state”
that could be linked with respondents in SOEP, ioliag us with sufficient variance among
student benefits (see Table 3 at the end of trapteh).

e.g. Spiess et al 2003 and Buchel et al. 1997) pFarious analysis on the distributional impachifher education subsi-
dies, see Barbaro 2003 and Borgloh et al 2007.

9 This builds on the counterfactual consideraticat th a totally private educational system, thedatwld would have to pay
for all educational services consumed by its memb&hus, adjustments of household income to holdemeeds via
equivalence scales are perfornadger adding the educational benefits of each studenétdousehold income.

10 see Wolf (2007) for a detailed analysis of regiatisparities in educational expenditures in Gerynan
11
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31 Pre-Primary Education

As mentioned above, primary schooling starts ratdterin the life course of children in Ger-
many. To account for improved international compaitg, we include public expenditures
for pre-primary education in our analysis, but ofdy children aged four and above. As can
be seen from column (1) of Table 1, about 88% bpd-school children aged 4 to 7 attend
Kindergarten. Within this group, the share of chald attending Kindergarten full-time varies
across German states, with much higher sharegikait and in Berlin. However, the sample
size is too small to allow for substantive intetptn on the state level.

Table 1: Pre-Primary Education

(€] @ ©)] 4 (5) (6)
children attenohg in % of all pre- | % attending full{ annual gross net public benefi{ un-weighted
Kindergarten age school children time (vs. public benefits pe per child observations
4-7 aged 4-7 part-time) child, full-time (mean)* (SOEP)

Schleswig-Holstein 55.349 68,5 16,5 5000 1584 7
Lower Saxony 239.931 80,1 7,5 6100 2434 94
North Rhine-Westphalia 596.280 85,6 18,7 5500 2356 213
Hesse 290.334 95,5 23,2 5300 2383 106
Rhineland-Palatinate 188.212 79,5 32,1 4700 2419 69
Baden-Wiurttemberg 421.986 96,4 28,7 4600 2203 173
Bavaria 342.288 83,9 17,8 4500 1903 167
Saarland 37.916 100,0 13,5 4900 2145 17
Hamburg 33.879 86,3 52,5 6100 3384 14
Bremen 12.026 87,8 14,9 6000 2463 6
Berlin 87.788 92,8 74,1 6200 4580 29
Mecklenburg-Western

Pomerania 32.962 95,4 67,3 2900 1572 18
Brandenburg 27.738 89,8 53,4 3900 2311 22
Saxony-Anhalt 33.213 91,0 47,2 4600 2555 20
Thuringia 47.034 92,4 54,4 3700 1884 29
Saxony 94.301 94,0 62,7 3400 2064 85
Germany 2.541.237 87,6 26,6 5000 2328 10%9

* Based on all children, after deduction of privéées and adjusted for time actually spent in tetitution as
well as possible costs for lunch.
Source SOEP 2002, Schilling (2006)

The data on pre-school public benefits used inghidy is not readily available from official
statistics and has been provided by Matthias Scfifrom the Dortmunder Arbeitsstelle
Kinder- und Jugendhilfestatistikcor Thuringia and Hamburg, the calculated costs ret
plausible according to Schilling (2006), so thegined average of the eastern states has been
assigned to Thuringia, and the weighted averagbeotity-states of Bremen and Berlin has
been assigned to Hamburg. Since the data provigle8chilling are for 2003, we deflated
these costs by the factor 1.0245 to obtain price2®01, assuming no substantial differences
in public expenditures for pre-primary educationwezn 2001 and 2003.Column (4) of
Table 1 gives gross public expenditures per chilenaing Kindergarten fulltime. For chil-
dren attending Kindergarten part-time, we simplgigs half of the cost of a full-time slot.

For children who attend part-time but still havadh at Kindergarten, an additional 5% of a
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regular full-time slot is added (see Schilling 20&s can be seen, households in the eastern
states receive far less (gross) education transfietee pre-primary level than those in the

Western German states.

As described above, Kindergarten is the only pubtlacational institution in Germany that
imposes fees on parents depending on householthenaad needs. Thus, private fees have to
be subtracted from public expenditures in ordeolitain net public benefits for pre-primary
education. The corresponding information on tuifiees for child care is available in SOEP.
Column (5) of Table 1 gives the mean values ofpdlic transfers per child regardless of
whether they attend full-time or part-time. Duethie higher percentage of full-time attendees
and lower fees in eastern Germany, the differeretevden East and West in gross public
expenditures (for a full-time slot) declines to abhzero, whereas the city states, and espe-

cially Berlin, now show remarkably high net pubtiiansfers.

3.2 Primary and Secondary Schools

The data on public expenditures on education petesit for primary and secondary schools
are taken from calculations by the Federal StatisDffice!? In principle, these data can be
linked directly with the SOEP without further maddtioni4 The costs per student include

current investment costs, school administrationsz@nd pension funds for teachérs.

33 Tertiary Education

Public expenditures per student for tertiary edooadre calculated separately for universities
and for universities of applied sciencdsa¢hhochschulégn The Federal Statistical Office

provides detailed statistics on aggregated incawel$ and expenditures on different institu-
tions of tertiary education. This allows calculgtidifferent types of expenditures separately.

Table 2 shows personnel costs, other ongoing @stsnvestment costs per student. These

11 we deflated to 2001 values, the income year uséiki following.

12 1n cases of missing values due to item-non-respéns48), fees have been imputed by means of Oyfssion-based
imputation (with B=0.23, based on valid n=934).

13 These calculations are provided regularly by thetatiSical Office from 2002 on. Source:
http://www.destatis.de/themen/d/thm_bildung6.php

14 There is only one exception: the costs of vocalisthools outside the dual system had to be eatmllfrom the
(weighted) difference of total costs for all vooatal schools and costs for vocational schoolsemdimal system.

15 costs of pension funds for teachers account faotti-age pensions that teachers receive fromaipstate funds for civil
servants.
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add up to total expenditures per student (not showmhable 2). However, two important
adjustments have to be made to obtain adequatee$igu

First of all, public expenditures on tertiary eduma include expenditures for medical institu-
tions such as university-run hospitals. The expenes of university medical institutions
account for nearly half (46%) of the total expeadit of tertiary education institutions (in-
cluding universities of applied sciences). Howevhkis includes all costs for medical atten-
dance and administration which should not be camsiias public subsidization of the educa-
tional system. Thus, these expenditures, togetliér the number of medical students in the

denominator, have been excluded from calculatidnisia-level education costs per student.

Second, within the remaining total expenditures giadent (sum of rows 1-3), costs for re-
search and development (R&D) are included. Basedhenfundamental idea guiding the
German university system since Humboldt that reseand teaching be unified, costs for
research and development are not provided separatehiversity accounting data and thus
can only be roughly estimated. The Federal Stesis@ffice performs such estimations based
on a complex set of assumptions (StaBu 2004). Tiadexd row of Table 2 gives the figures
on R&D spent per student. R&D costs make up apprately 40% of total expenditures on
tertiary education. To calculate public expendguoa tertiary education we aggregated per-
sonnel costs, investment costs, and other ongamats,cand deducted costs for research and
developmenté The resulting figures are given in row (5) of Tat# for universities and

Fachhochschulefuniversities of applied sciencesparately.

Here we see that once R&D is excluded, public edjperes per student no longer differ
between universities and universities of applie@rsm®es. A striking result is that costs per
student are far higher in the eastern states. ihisainly due to higher recent investment
costs incurred by the expansion of tertiary edocain the East after the fall of the Berlin
wall in late 19897

16 personnel costs in the national statistics doimgtide pension funds for professors (which arduited in costs for
primary and secondary education), although theyirasleded in the calculations passed to the OEC@mistrative fees
(Studiengebihrémeed not to be subtracted, because they ar@clatled in the expenditure figures used.

17 calculating running averages for the investmestsof the last ten years would probably even msmehese differences
further.
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Table 2: Public Expenditures for Tertiary Educafien student in euro

Western City Eastern
Germany States States States
University
(1) personnel costs 6.659 6.547 6.608 7.381
(2) other ongoing costs 2.446 2.519 2.396 2.066
(3) investment costs 980 815 634 2.320
(4) R&D included in (1)-(3) 4.757 4.77C 4.24¢ 5.211
(5) Total Costsw/o R&D 5.329 5111 5.390 6.558
Applied Sciences
(1) personnel costs 3.846 3.714 3.614 4.688
(2) other ongoing costs 1.264 1.272 1.168 1.287
(3) investment costs 836 691 676 1.689
(4) R&D included in (1)-(3) 596 594 665 557
(5) Total Costsw/o R&D 5.350 5.084 4.792 7.107

Unweighted means.
Public expenditures for the medical institutionainiversities are excluded.
Source StaBu 2004.

34 Synopsis

In Tables 3 and 4 we present the resulting mafredoicational expenditures per student and

the projected distribution of students in our sarg@mpared with national statistics.

Annual costs per studeate quite low at pre-primary level (€2,300, seel@&). At primary
schools, public transfers per student are €3,980qn average, ranging between €3,200 in
Brandenburg to as much as €5,300 in Thuringia. 188y education receives somewhat
higher subsidies than primary education. The Geravanage ranges from €2,100 for voca-
tional education in the “dual system” to more t&n000 for upper secondary schools and as
much as €11,500 for special schools for handicapsegple, which cannot be identified in
SOEP. Comparing the benefits across various tygesecondary schools, intermediate
schools (€4,400), orientation grades five and €& 00) and schools with multiple tracks
(€4,700) have the lowest costs per student, whateagosts for lower secondary schools
(€5,200), college-track schools (€5,300) and commgmeive schools (€5,600) are higher.
Vocational schools outside the dual system shoght)i higher costs per students (€5,700),
whereas vocational schools within the dual systesmauch “cheaper” (€2,100) due to being
only part-time. Furthermore, public expenditures pwident for universities (€5,300) and
universities of applied sciences (€5,400) are agany similar after deducting costs for re-
search and development. Thus, there seems to bieaorelation between the hierarchy of

the school system and public spending overall.
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Table 3: Public Expenditures for Education in Gamwri2002, by Federal State and Educational Ingtituin 2002 euros per student)

Pre- Secondary General Schools Vocational Tertiary

P(rrllr:tc;{y Primary orientation| lower } middle T:J;gﬁlse %%n,;fi(,ee- college special |dual syste+ other ;:Fi)grligs university

West  Schleswig-Holstein 1600 3600 4700 4400 5500 10800 2400 5900 4800 4000
Germany | gyer Saxony 2400 3900 4500 5200 4500 5600 11400 2000 5600 5600 6600
North Rhine-Westphalia 2400 3700 5000 4000 5600 2005 11700 2100 5600 4900 4200
Hesse 2400 3600 4700 5500 4900 5000 4800 12200 2400 5500 4200 4700
Rhineland-Palatinate 2400 3800 5000 4000 4600 0530 9900 1900 5600 5100 4800
Baden-Wiirttemberg 2200 3800 5100 4400 5800 13600 2300 6200 5800 6600
Bavaria 1900 4100 5500 5000 6100 9300 2200 6400 5000 5800
Saarland 2100 3600 4100 4500 4800 11600 2200 5200 5400 5200
City Bremen 2500 4200 4900 5300 4300 5400 5500 15200 2300 5800 5000 6900
States  Hamburg 3400 5800 6300 7100 6100 14900 2800 6900 4500 6100
Berlin 4600 4500 5500 4700 6600 5500 13500 2200 5300 4900 4800
East Mecklenburg-Western Pomerania 1600 3800 5200 3900 4400 4100 9200 1700 3900 7500 6100
Germany Brandenburg 2300 3200 4300 3600 4800 4100 10900 2000 3100 7200 5700
Saxony-Anhalt 2600 4500 4300 5000 4700 10500 1800 4800 7600 8800
Thuringia 1900 5300 5300 5300 10900 2100 5100 7200 7200
Saxony 2100 4400 4300 4800 11300 1800 4100 6500 5900

Germany 2300 3900 4600 5200 4400 4700 5600 5300 11500 2100 5700 5400 5300

* Figures for pre-primary are rounded means ofimgéitvidual transfers for childcare after deductafrparental fees actually paid for childcare.
SourcesSchilling (2006) and SOEP 2002 (pre-primary, aaitulations), StaBu 2005b (primary, secondary\awational), StaBu 2004 (tertiary, own calculatjons
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Having a closer look at the regional variation,réhemerges a clear picture about city-states
with higher expenditures per student for all scHoains. For pre-primary and primary educa-
tion, there seems to be no general difference ltweastern and western states. But starting
from intermediate secondary schools, a regionabhiby appears, with eastern states show-
ing the lowest public expenditures per studeny-siates the highest, and western states ex-
penditures ranging in between. This ranking is medeagain for tertiary education, where

now the eastern states have the highest costsyslemngs due to the higher investment costs.

In Table 4 we compare the projected number of stisdper educational level calculated in
SOEP with the corresponding figures from the nai@tatistics. For pre-primary education,
we present numbers of childcare slots in Germarlieaend of year 2002, which exactly fits
the projected number of children attending Kindergain our database. For children in pri-
mary school, the SOEP sample closely resemblegdpelation figures in the national statis-
tics. Looking at the total rows, the deviationswe#n SOEP and national statistics on secon-

dary and vocational students are still in the atadgp range of +/- 7%.

Table 4: Population of Students (SOEP vs. NatiStetistics)

SOEP StaBu Deviation SOEP-StaBu SOEP
in private HH abs in % non-private HH
Pre-Primary fulltime 675,648 - 0
part-time plus lunch 671,716 - 0
part-time 1,193,873 -- 0
Total Pre-Primary 2,541,237 2,550,399 -9,162 -0.4 0
Primary 3,135,663 3,211,486 -75,823 -2.4 1,851
Secondary  orientation grades (five and six) 256,554 387,364 -130,811 -33.8
lower secondary 1,163,593 1,113,954 49,639 4.5 5,745
intermediate secondary 1,368,873 1,277,739 91,134 7.1 1,192
schools with multiple tracks 482,799 440,511 42,287 9.6 2,247
comprehensive schools 689,086 531,151 157,935 29.7 1,851
college track 2,593,871 2,284,326 309,545 13.6 1,771
other / not assignable 506,611 561,084 -54,473 -9.7 5,782
Total Secondary 7,061,387 6,596,131 465,256 7.1 18,588
Vocational dual system 1,595,370 1,784,368 -188,998 -10.6 8,096
other vocational schools 906,977 909,807 -2,830 -0.3 1,355
not assignable 29,460 29,460
Total Vocational 2,531,807 2,694,17% -162,368 -6.0 9,451
Tertiary university 1,353,897 1,328,941 24,956 1.9 36,500
university of applied sciences 474,092 513,884 -39,793 -1.7 16,319
not assignable 2,800 2,800
Total Tertiary 1,830,789 1,842,826 -12,037 -0.7 52,819
Total 17,100,883 16,895,017 205,866 1.2 82,709
Sample size (SOEP) 7,255 48

Source SOEP 2002, DJI 2005 (pre-primary), StaBu 200#r(@ry and secondary), StaBu 2004 (tertiary).

However, there are some fairly large deviationthatlevel of the various secondary schools.
The SOEP sample overestimates the number of stdéromprehensive schools and col-
lege-track schools, and underestimates the nunfltstudents in the “orientation” grades five
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and six. Partly, this can be explained by diffeemn the underlying timing of these meas-
ures. The student population refers to the beggqoirthe school year 2001/2002, which was
August 2001. The educational participation of SQE$pondents refers to the time of inter-
view, which started in January 2002 with about 76Pthe interviews conducted by March
and more than 90% by May. Thus, the SOEP populdigomes refer to a point in time six or
more months into the school year, in contrast ® rthtional statistics. This might explain
some of the failure to cover students in the “daéon” grades and also some deviations at
secondary school levels, but it cannot explaingbeeral overestimation of secondary stu-

dents.

At the tertiary education level, the SOEP populatid students in tertiary education again
perfectly matches official statistics. In the lastumn, we report projected figures of students
in non-private households, who by definition weseleded from our analysis. With this
sample restriction we exclude students living mdsht accommodations (dormitories, stu-
dent residences, etc.), who are only partly covesethe survey frame of the SOEP due to the
concept of following up on all respondents evenmtiey move to institutional accommoda-
tion and thus drop out of the basic populationrofgie households. As can be seen, there are
only a few students excluded from our sample. Imn@@y, the share of students in tertiary
education living in student accommodations was ai@&o in 2003 (HIS 2004: 340), com-
pared to 3% in SOEP 2002. Students living in nanape households have to be excluded
from the analysis at hand because no sufficiemdiglole information on “household income”
is available for them. Of course, a similar problenses with students who live on their own
in individual households because their incomesuatally low and, more important, often
much lower than the actual financial resourceshair tdisposal, which in most cases will
include part of their parents’ incomes (who maypaging their rent, for example). This is
why sensitivity analyses have been performed bluthicg and excluding students not living

with their parents (altogether with their fellowds@hold membergj.

18 According to the SOEP about 40% of all studentseside in parental households, whereas this sisaadout 22%
according to the HIS-survey (based on over 20,668viewed students, see HIS 2004: 340).
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4 Empirical Results

4.1 Data and Methods

The aggregated figures on public transfers for atloc as described in the previous section
have been linked with micro-data of the German &&wgonomic Panel (SOEP) for the sur-
vey year 2002. The SOEP is a wide-ranging repratigat longitudinal study of private
households that provides yearly information onhallsehold members, consisting of Ger-
mans living in the old and new German federal stdi@eigners, and recent immigrants to
Germany. The panel was started in 1984, and in ,20@2e were over 12,000 households
with more than 30,000 persons sampled (see HaiBke®diew and Frick 2005; SOEP-Group
2001).

The principle underlying the following analysestds compare the situation of a baseline
model using monetary annual equivalent post-goventrhousehold income with the income
situation after adding equivalent educational tienss The modified OECD equivalence scale
is applied (1; 0.5; 0.3). Based on the differertiamatrix of public transfers per student by
educational institution and federal state, the iohjed public education benefits on the overall
income distribution will be analysed at a more agated level, in order to show possible
differences by educational level. Thus, resultss@néed throughout all tables differentiate
between primary education (including pre-primaryeation benefits), secondary education
(including all kinds of general secondary schoald gocational schools) and tertiary educa-

tion (including universities and universities opéipd sciences).

Separate estimates of the impact of public educdignefits on household incomes and the
income distribution as a whole will be presentadjrig only benefits for compulsory educa-
tion into account. Compulsory education is herangef as primary (excluding pre-primary)
and secondary general education up to the age,ah&5age by which the lowest possible
secondary degreél@uptschuladegree) can be obtained.

As mentioned above, students in tertiary educatiminliving with their parents are excluded
from the following analyses. Since these studerddikely to be found at the bottom of the
income distribution (although their parents mayéhaigher incomes) adding public benefits
for tertiary education to these students’ incomghnresult in extreme changes in their rela-
tive income position. In other words, the availalsiormation on those persons’ monetary
income will most likely provide a biased picturetbeir true economic position. In order to

provide empirical evidence of the underlying selgist we also mention results from sensi-
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tivity analysis including these students, howewathout presenting empirical results in tabu-
lated formie.

4.2 The Impact of Educational Transfers on Income D istribution and
Poverty

421 Population Shares of Beneficiaries

Table Al shows the share of the entire populatemeiving any kind of public benefits for
education, at least for one member of the housefidis is the case for nearly half of the
population (44.6%, column D1). At least 30% of gapulation receives benefits for house-
hold members in secondary education, and 21% fibkdreh attending (pre-)primary school.
Only 3.1% of the population benefit from publicrtsfers to tertiary education, either directly
or via other household members (see columns Af€)udling the population living in house-
holds of students no longer living with their paereimcreases this figure to 4.8%. Thus, about
1.5 million people are affected by this exclusias (nentioned above, this figure includes co-

residents of these students).

If only expenditures for compulsory education aken into account, the overall number of
beneficiaries is reduced from 44.6% to 27.7% (colud®). In other words, a substantial
number of persons profit only from transfers redate non-compulsory education. On the
other hand, there are also households that doegeive any kind of education benefit, al-
though at least some of their members could beditig (non-compulsory) schooling institu-
tions. About 16.8% of all persons (i.e., 100%-83.2#lumn H1) live in such potential (but
not actual) beneficiary househokiSThere are only few people in the respective agelats
that do not attend primary or secondary schoollging pre-primary education and voca-
tional school), but nearly 80% in potential teigducation households do not attend univer-

sities (see columns E-G).

Accounting for differences across the income dsition, it can be seen from column D1 that

almost half of the population of the first threeame quintiles does benefit from public ex-

19 These complete results can be found in Frick ¢G06).

20 potential recipient households are defined herth@se with persons in specific age brackets traildvallow them to
attend specific schools. Children aged 4 to 15seen as potentially attending (pre-)primary andelosecondary school,
young persons aged 16 to 21 are defined as pdteraitending upper secondary school (includingat@nal schools) and
persons aged 22 to 28 are defined as potentiatsriiary education, all of them independent ofrthealification. These age
brackets are derived from the de facto age dididbwacross educational institutions.

21 Note that “potential” beneficiaries are definedrbgans of age only, i.e., we do not control forititvidual’'s qualifica-
tion to enter an institution of higher education.
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penditures on education, whereas in the highemmgcquintiles, this share declines to 42.6%
(fourth quintile) and only 34.7% (top quintile). iShpattern is similar for primary and secon-
dary education and simply reflects the fact thatdetolds in the higher income ranges com-
prise fewer children attending primary and secopdahool. This is the case even though the
educational participation rates (measured herd@share of those realising potential bene-
fits) are slightly higher in the higher income diles (see columns E and F).

With respect to tertiary education, there are mhigiher shares of beneficiaries in the higher
income quintiles. Also, participation rates at dhlevel education are, as expected, much
higher among higher incomes, ranging from 38% entdp quintile to only 6% in the bottom
quintile (see column C in Table Al). Including stats not living with their parents for sensi-
tivity reasons alters this linear relation betw@srome position and participation in tertiary
education into a U-shaped curve. In this case,tdube low income position of university
students living on their own, we find higher shasébeneficiaries as well as higher participa-
tion rates also at the bottom quintile.

4.2.2 Income Advantages from Public Educational Tra  nsfers

Adding public educational transfers to the baselimm®me yields an overall increase in dis-
posable income of 7.7% (see Table A2, column Filnk with the distribution of beneficiar-

ies, the increase in disposable income is higleestdcondary education (4.9%), followed by
primary education (2.3%) and finally, tertiary edtion (0.5%, and 0.9% respectively, if
students no longer living with their parents arduded). By restricting the analysis to public
transfers for compulsory education only, the ovenakease in income declines from 7.7% to

4.4% (column F2 of Table A2). This picture is abthé same across the entire income distri

bution, where in all quintiles the correspondingame share is cut nearly in half if only

compulsory education is taken into account.

As expected, educational benefits have the grestgstict on low-income households, mak-
ing up as much as 21.7% of total adjusted housahotmne in the lowest quintik8.They are

least relevant for the top quintile, accountingdaty 3.0% of disposable income after adding
education transfers (column F1 of Table A2). Thitedence across income quintiles is simi-
lar for primary and secondary education as wefoaxompulsory and non-compulsory edu-
cation. Again, transfers to tertiary education lehaomewhat differently, since increase in

22t should be noted that in the baseline measurintlisposable household income direct cash eamtike student grants
are already included.
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disposable incomes is rather small and identicedsscthe income distribution. Only when
including students who are no longer living witleithparents there appears to be an apprecia-

ble increase in disposable incomes of 3% for theoboquintile.

Of course, the percentage increase of disposabtania not only depends on the magnitude
of educational transfers received — which by they veature of the system are the same for
any individual attending the same school in theeséederal state — but also from the baseline
monetary income to which these transfers are ad@édiously, the relative impact of the
public education transfereteris paribuslecreases with income. But furthermore, the amount
of education transfers should be higher in the faweome groups due to the larger numbers
of children and thus actual beneficiaries. Thimifact the case, as can be seen from columns
G to J of Table A2 (“mean transfer per capita”)islimost pronounced for secondary educa-
tion, with persons in the lowest quintile receivialgout €690 compared to €360 in the top
quintile. Again, in the case of tertiary educatitime picture is different and even reversed.
However, transfers for tertiary education are oloveer level than for secondary and even
primary education, and thus the different distiidmitacross income groups does not change

the overall pattern for secondary and primary etiocdransfers.

There might be at least two other reasons why los@me households in Germany appear to
benefit more from public expenditures to educatiban high-income households in such

cross-sectional perspective. First, transfers fang@ry education include transfers for pre-

primary education for children aged 4 and above, these are means-tested (i.e., we only
assignnet transfers after deducting parental fees). In cgmsece, high-income households

receive less (net) public transfers than low-incdmaseholds. Second, public transfers for
universities are significantly higher in Easternn@any due to the recent increase in invest-
ment costs. Since low-income households are mketylito be found in eastern Germany,

they will ceteris paribugeceive higher transfers for tertiary educatiors inost important to

note that both of these additional issues relat®tecompulsory education.

4.2.3 Impact on Income Distribution and Poverty

As can be expected from the analysis so far, tleeathvimpact of educational transfers on the

distribution of incomes is a decrease in inequdbtythe total population. This is examined
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4 Empirical Results

using a range of well-established inequality intbesssuch as Gini, Atkinson, Deciles-Ratios
and poverty measures taken from the FGT-fath{see Table A3).

The decline in inequality is strongest comparirgufes for the total population before (col-
umn A) and after (table B1) adding all educatiotrahsfers to the monetary income (see
column F1). Including students not living with th@arents yields a marginally less equal
baseline distribution, while adding public transféo students in tertiary education does re-
duce inequality somewhat further. Again, transtersecondary education show the strongest
impact on all applied measures of inequality (selerans C-E). Interestingly, the effect of
transfers for compulsory education is about the esa® the effect of transfers for non-

compulsory education (columns F1-F3).

While there appears to be no systematic differamm®rding to the Atkinson measure using
e=0.5 and e=1.5 respectively, the inspection ofdbeile ratios show a somewhat stronger
reduction of inequality within the upper half ofethncome distribution. Furthermore, the
degree of poverty reduction is higher for the ndizmed poverty gap (FGT1) than for poverty
risk rate (FGTO), and increases further with insineg sensitivity of the parameteri.e., the

strongest poverty reduction effect is found é&12, where overall poverty is reduced by as

much as 16.5% (see column F1 of Table A3).

With respect to socio-demographic structures, teeas groups benefiting most from public
education subsidies are, of course, households yaitimger children and younger persons
themselves? The particular household group benefiting mosalirsolute and relative terms
are single-parent households, which form a rathellsgroup. For example, the poverty rate
for single-parent households declines from aboft 42 20%. On the other hand, households
with elderly members experience an increase irtivelgpoverty, since by recalculating the
poverty line after adding education transfers, rtheliative income position deteriorates sig-

nificantly. Thus, there is a strong decline in emoic inequality between different household

1 z-y Y
23This index as described by Foster, Greer and Tiekeb¢l984) is defined abGTa) = B,(y, Z) == Z(M
=\ Z

wheren describes the number of persons obsergeepresents the number of pogiis the equivalent income of the poor
individuals, z describes the poverty threshold amds the weighting parameter for the individual payegap. Setting the
parametera equal to zero yields the widely used head-coutid @ poverty incidence (FGTO0). FGT(1) is the ager
normalised poverty gap, and FGT(2) is the averggared normalised poverty gap. The largés, the greater the degree of
“poverty aversion”, i.e., the sensitivity to largeverty gaps. Note that the poverty threshold appid the baseline distribu-
tion is recalculated after adding educational tienss

24 For the following exemplary interpretations se®d|€aA4 for analyses focussing on inequality andyirsity decomposi-
tion (based on MLD), as well as Table A5 for poyeslated analyses, respectively.
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types and across the age structure, although et dé¢ between-group inequality is already
rather low for the baseline distribution.

With respect to the socioeconomic structure as uredsby employment status and educa-
tional level of the household head, the picturgug the opposite. Income inequalities be-
tween different groups of socioeconomic positionl &ducational levels are comparatively
high in the baseline distribution, and the decraaseequality due to educational transfers is
rather small. Persons living in households witheachwho is either a blue-collar worker or
who is unemployed experience a rise in their netathcome position, whereas for the posi-
tion of white-collar households remains unchangadj households of self-employed and
pensioners loose in this implicit redistributioropess. Also, relative poverty is substantially
reduced among blue-collar workers and the veryrbgemeous group of “other” households,
as well as for self-employed households. Thus.etlagpears to be a rather small levelling

effect of economic inequalities across the socinenac groups as defined here.

Indeed, in the case of education levels this effectose to zero. Whereas the relative income
position of persons whose household’s head finidleetiary education falls slightly from
138% of mean income to 136% of mean income, thenigcposition of those whose house-
hold’s head completed no more than general elemeptiucation changes marginally from
77% to 78%. Also, the decline in poverty rates tralclosing of poverty gaps is smallest for
households with low educational level and highest gersons living in households with

heads who finished upper secondary education.

Regarding the change in income inequalities betvsmemal groups, there is no significant
impact of including or excluding students not liyiwith their parents.

4.3 Who Profits Most from Public Education? — AReg  ression
Analysis of Educational Transfers on Family Backgro und

From our previous cross-sectional analyses, wecoanlude that the overall effect of educa-

tional transfers on the income distribution is du&ion of income inequalities and poverty,

mainly through a redistribution of fictitious incenfrom childless households to those with
children. However, we have also seen that inconegualities between social classes and
educational groups are at best slightly reducesl/en remain unchanged. The most important
limitation stems from the fact that the cross-se@l approach chosen here essentially ig-
nores effects arising from the accumulation of atiooal transfers over the life course that

are impossible to observe at a single given paoiriinne. Assuming an average annual public
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education transfer worth the equivalent of €3,080eneficiary, the magnitude of this issue
can be exemplified by comparing an individual wiierded the standard nine years of com-
pulsory schooling (€27,000 total lifetime transjewsth an otherwise identical person who
attended both pre-primary and tertiary educatiowels (approximately €57,000 total trans-
fers accumulated over a period of 19 years in wareducational institution®.

As such, one might argue that over the life coussejal inequalities in accumulated public
educational transfers arise from different duraiaf participation in non-compulsory pre-
primary, upper secondary, and tertiary educationmFa cross-sectional perspective, these
differing durations of educational careers for uidiials from different social backgrounds
will result in differential levels of participatiom non-compulsory education. On the other
hand, the total amount of public educational trarsshccumulated across the life course by
households from different economic and educatibaakgrounds will also depend heavily on
whether they have children or potential benefiemwithin the household and how many
they have. On these grounds, we try to investigaancome effects potentially arising from
a longer duration of participation in the educagilosystem in a multivariate setting, control-
ling for the presence and number of potential berefes within the household and other
significant factors. In other words, we use a ragimple cross-sectional regression frame-
work as an approximation of the otherwise unobd#evéife course perspective, given that

(representative) panel data over such a long peloed not (yet) exist.

The dependent variable is the total amount of aduwa transfers in kind received by a

household in a given year. The most important cbntariables include the baseline eco-

nomic position and the educational background. filseis based on a combined measure of
relative income and wealth positions, while theelatlso considers information about the
educational level of the household head’s parentgder to measure the family’s long-term

income potential arising from higher education. Séhgariables together indicate the baseline
(social and income) inequalities among the pareggakeration. Our main hypothesis is that
the system of public educational transfers not de&ds to the well-established intergenera-
tional homogeneity of the educational system bsi akinforces social inequality, especially

through the funding of non-compulsory education.

25 This is similar in spirit to Griiske (1994) whoKalifetime labour income and the advantages ofiplytprovided educa-
tion taking into account individual tax contributm Borgloh et al (2007) also stress the needdiegitudinal analyses, but
their focus is on tertiary education only.
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There are at least three intervening forces drivimg relationship between a household’s
social background and its educational transfersived that need to be adequately controlled

for in this set-up (see Figure 2):

Figure 2: Setting for regression analyses of edwettransfers
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First, the number of potential beneficiaries from puleltication can be expected to be high-
est among low incomes as well as among the leastaéed groups. For the overall popula-
tion, this is supported by the finding of the higheacome quintile comprising the smallest
number of children (see column D1 in Table AlHowever, given our interest in inequali-
ties within the population of families, we exclual post-familial (“empty nest”) households
from the analyses including those elderly peopl® waver had any children. By restricting
our sample population to households in an earlyioidle stage of the family cycle, we take
on the prospective perspective of the intergermrati transmission and accumulation of
human capitad’ For the remaining households, we control for thierall existence of chil-
dren, i.e., potential beneficiaries, in the housghry means of a Heckman selection model
(Heckman 1979). Furthermore, in the regression gfaitte Heckman model, we also control

for the number of potential beneficiaries withire thousehold. By doing so, we ensure that

26 Of course, this correlation between welfare posiiod number of children is affected by the inconeasure used in the
descriptive analysis in the previous section, sjpmast-government incomes comprise child-relatensfiexs and tax relief for
children. Therefore, in the following regressioralysis we employ a measure of total income givertheysum of market
incomes and social transfers deducting direct childwances. However, we still equalise our measwfeincome and
wealth by means of the modified OECD scale, siheeirtteresting effect of economic wellbeing on ediomal participation
decisions requires adequate control of the witlingehold distribution of economic resources.

27 To identify the stage of a given household in thmify cycle, we exploit the available longitudireid retrospective
biographical information available on all individsién SOEP (Frick/Schmitt 2006). It should be notieat households in the
post-familial stage of the family cycle that siiticlude members enrolled at educational institigiane retained in our
analysis sample
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the effects of income position and educational sfens indicate educational participation
behaviour instead of the probability of having (iyachildren.

Secongdand most interesting, we assume the actual adunehparticipation of these potential
beneficiaries to vary by economic position and adiooal background, with higher participa-
tion being more prominent among the economicallgngiest and the best-educated groups.
Moreover, these differences are likely to be manenanent at theon-compulsory stages of
education. This is why we additionally perform sepa regression models focussing only on
compulsory and on non-compulsory educational teassfespectively. Our main hypothesis
Is that within the compulsory stages of educattbere should b@&o systematic differences
between different social groups in terms of thaltamount of transfers received from public
education net of the effect of number of childreinereas for non-compulsory education,
participation rates and choices of school typesapected to be significantly different and to

be driving the results for the overall sample.

Third, the overall amount of public transfers for theimas educational tracks could have
been expected to rise with educational level, wiiher transfers going to pupils at more
privileged institutions. However, as we have seedatail in section 3, there is no systematic
variation of public transfers per student acro$teint educational tracks. For example, in
terms of (net) public subsidies received, childegtending lowest secondary school do not
benefit more than children at college-track schoatgl students at universities do not receive
significantly higher subsidies than students aversities of applied sciences after controlling
for R&D-related costs. The only exception herehis very low transfer per student for voca-
tional education within the dual system, comparedrty other kind of non-compulsory edu-
catiort8. Effects that arise from the choice between voaaii education and higher secondary
vocational education (e.g., attendi@gmnasiurnor tertiary education will be captured within
the overall effects of household backgrounds. Iditaxh, there is considerable variation in
educational transfers across federal states, edlyeloetween city-states, western and eastern
states, which suggests the need for controllingahegional effects by means of a set of

state-specific dummy variables.

Empirical results of the three selection modelsda@umented in detail in Table A6. It should

be noted that the definition of the dependent égias well as the definition of the selection

28 However, this group generally also receives sgmpe bf compensation from the employer, which insesawith duration
of apprenticeship.
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population differ across these mod@lén model 1, the dependent variable is definedtd t
amount of public educational transfers receivedh®y household, and the sample selection
controls for the existence of at least one househm@mber being aged four to 28, i.e., being a
potential beneficiary of any type of educationahsfer. Models 2 and 3 restrict the respective
dependent variable to educational transfers ftweeitompulsory education (model 2) or non-
compulsory education (model 3), with an accordingpecified sample selection of house-
holds comprising potential beneficiaries from eitkempulsory or non-compulsory educa-
tion.

Figure 3: Regression Coefficients from Heckmand@ele Models
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SOEP 2002. Grey bars indicate non significant ¢éffat 10% level. See Table A6 for detailed inforiorat

The most important regression results are givefignre 3; complete results and information
on statistical significance can be obtained frorbl@aA6. All results are net of the number of
children (in various age brackets) within the htwde and the federal state in which the
household live§? Effects of family background are close to zero atadistically not signifi-

cant—except for a rather small effect for higheneded household heads—for the model of

compulsory education, and thus the effects forotrerall model are almost entirely driven by

29 The additional variables identifying the selectiprocess within the framework of the respectivest@n model are
dummy variables for “home ownership” and “housetwdd is civil servant” in all three models.

30 As can be expected, in model 2 (compulsory edoichtive find high effects of the number of childmrthe age of com-
pulsory education (8 to 15), whereas the effe@d@w for the number of children aged 4 to 7 ad aslfor the number of
household members aged 16 to 21. In model 3 (nhampatsory education), this picture is completelyarsed. Effects for
lone parents’ households are insignificant in botdels, i.e., there is no independent effect oélparenthood net of all
other controls.
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the effects of non-compulsory education. We fimdrgg and highly significant effects espe-
cially for the highest economic and educationaklsevControlling for the number of children
in various age brackets, these househo#teris paribugeceive educational transfers worth
€600 more per year than the poorest and €900 nharre the least educated. We also find
significant additional effects for higher educatiohthe household head’s parents (i.e., the
grandparent generation), confirming our expectabioa reproduction of the status quo, main-

taining educational elites across the generations.

In short, these results clearly support the thesan intergenerational transmission of educa-
tional achievement, which has been shown by a nuwfbether research projects previously
(see, e.g., Schimpl-Neimanns 2000; Fuchs/Sixt 200ioye importantly, however, with re-
spect to the impact of public educational transéershe distribution of a most relevant proxy
for economic wellbeing, namely income and wealtlest results support a different interpre-
tation of our rather simple cross-sectional requiesented in section 4.2. Obviously, from the
cross-section perspective, the impact of addingxedfamount of public transfers to a low
baseline income yields a higher relative gain ftbwse transfers for the poor than it does for
the rich. Moreover, not only in relative but alspadbsolute terms, low-income households
receive higher amounts of in-kind transfers fronuadion (see column J1 in Table A2).
However, this is mainly driven by higher number<loildren in these households currently in
the educational system. The multivariate settimgwad us to control for this and to proxy the
long-run (life-time) effects of these transfers gi@cioeconomic status. Here it appears that
the total amounts of educational transfers from malsory education do not vary across in-
come quintiles and educational levels of the hoolsehead once the number of children at
the age of compulsory education is controlled forcontrast, we find quite large effects for
non-compulsory education. It appears that the rdaiing force behind this process lies in
the (self-)selection of children from high-incomadahigh-education households into institu-

tions of non-compulsory education, reinforcing eational inequalities by public subsidies.

5 Conclusion

The aim of this paper was to estimate income a@gmst arising from public funding of the
educational system and to analyse their impacthenincome distribution and poverty in
Germany. The structural distribution of educatiansfers shows no systematic variance of
educational transfers across education levelshwratdypes, neither privileging higher educa-

tion nor compensating the underprivileged. Onlygfars per child for pre-primary and pri-
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mary education as well as for vocational educatahin the dual system are significantly
lower than other transfers at the secondary atidngitevels (excluding costs of research and

development).

From a simple point-in-time perspective, the oMamapact of public educational transfers on
income distribution and poverty is a levelling etteThis process is mainly driven by a “re-
distribution” of income from households without Iclen to those with children, the latter
being the main beneficiaries of these transfersldfjnition. Transfers to secondary general
education have the greatest impact in terms ofatheunt transferred and thus also the in-
crease in disposable income and redistributiorcefféVhereas the main redistribution effects
take place through demographic factors (particyléte number of children in the house-
hold), we find little to no decrease in income inality across socioeconomic groups and in

particular across households with different edwceti levels (based on the household héad).

To further investigate the impact of public edugasl transfers on economic inequality, we
performed Heckman selection models in order tont&gsegle demographic influences from
educational participation behaviour and to appraterthe long-term accumulation effects of
educational transfers in separate analyses for almogy and non-compulsory education. Our
results show that inequalities in educational atteant arising from the unequal participation
in non-compulsory education play a crucial roleeytare strong enough to cancel out the
levelling effect that arises from the larger numbémotential and current beneficiaries in
lower-income families, and thus to reverse theupecthat emerges from descriptive analyses
taking a solely cross-sectional perspective. Thiuss the (self-)selection of children from
high-income and high-education households in umstihs of higher education that tends to
reinforce not only educational inequalities (whare not within the scope of this paper), but
economic inequalities between families of differenbnomic and educational background as
well, thus contributing to long-run societal stfigation. From a policy perspective, this find-
ing may be relevant for the current discussionseamdy in Germany on raising tuition for
higher education and on eliminating the privates fiee pre-primary education.

31 Sensitivity analyses show that including studewtsliving with their parents yields a much greatduction in income

inequality due to transfers to tertiary educatiBrcluding these students yields the opposite refulto change or even a
slight increase in income inequality. However, relifeg the change in income inequality between $agi@ups, there is no
significant impact of including or excluding studemot living with their parents.
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Table Al: Population Shares of Beneficiaries

% potential beneficiaries

Quintile Population share of beneficiaries
A B C D1 D2 E F G H1 H2
. . All- . . All-
Primary | Secondary | Tertiary All Compuls. Primary | Secondary | Tertiary All Compuls.
1 (bottom) 23.7 34.8 1.0 47.2 31.9 96.2 92.7 6.2 481 100.0
2 23.4 32.7 1.5 48.2 31.6 95.4 91.2 9.2 83.8 100.p
3 24.1 33.0 4.0 50.3 318 95.7 95.5 23.8 85.0 1000
4 19.0 28.8 4.3 42.6 24.3 98.6 94.0 28.8 82.8 100/0
5 (top) 15.5 20.5 4.7 34.7 19.0 96.5 93.9 38.1 82.7 100.0
All 21.1 29.9 3.1 44.6 27.7 96.4 93.4 20.4 83.2 .000
N in Mil. 80,196
n 28,504
Population: Individuals living in private househshith Post-Govt.-Inc.>0
Column H1: Population aged 4-28 years old
Note: Primary education includes pre-primary edocastarting from age 4.
Source SOEP 2002
Table A2: Income Advantages from Educational Trenssf
Quintile Income Share % Increasein disposableincome Total transfers per capita (not equalised)
A B C D E F1 F2 G H 1 J1 J2
Baseline plustransfers Primary Secondary Tertiary All All - Comp. Primary Secondary Tertiary All All - Comp.
1 (bottom) 8.4 9.0 6.7 14.6 0.4 21.7 13.1 273 692 19 984 556
2 13.7 14.2 3.8 8.0 0.3 12.2 7.0 237 574 25 836 466
3 17.5 17.9 3.0 6.1 0.6 9.7 5.8 253 559 62 874 501
4 22.4 22.4 1.9 3.9 0.6 6.3 3.5 200 454 70 724 380
5 (top) 38.0 36.5 0.8 1.8 0.3 3.0 1.6 156 363 77 597 304
All 100.0 100.0 2.3 4.9 0.5 7.7 4.4 224 527 51 802 440
N in Mil. 80,196
n 28,504

Population: Individuals living in private househshdith Post-Govt.-Inc.>0
Note: Primary education includes pre-primary edocastarting from age 4.
Source SOEP 2002
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Table A3: Inequality and Education-Related Trarssfer

Inquahty Value of the Index Proportional changein %
indices
A B1 B2 B3 C D E F1 F2 F3
basdline | plustransf. compulsory non-comp. Primary Secondary Tertiary (B1-A)/A (B2-A)/A (B3-A)/A

Gini 0.293 0.273 0.281 0.285 2.4 -4.7 0.1 -6.8 -4.2 -2.8
Atkinson 0.5 0.075 0.066 0.069 0.071 -4.7 -8.7 0.1 -12.6 -8.0 -5.5
Atkinson 1.5 0.225 0.197 0.206 0.213 -5.6 -8.2 0.3 -12.7 -8.4 -5.4
MLD 0.157 0.136 0.151 0.148 -5.4 -9.3 0.2 -13.6 4.1 -6.0
DR: 90/10 3.61 3.30 3.42 3.45 -3.6 -5.9 0.2 -8.4 -5.2 -4.4
DR: 90/50 1.88 1.76 1.81 1.83 -2.3 -4.4 -0.2 -6.0 -3.7 -2.6
DR: 50/10 1.92 1.87 1.89 1.89 -1.3 -1.7 0.4 -2.6 -1.5 -1.9
FGTO 14,78 13,41 14,07 14,07 -2.6 -7.8 0.5 -9.2 -4.8 -4.8
FGT1 4,24 3,76 3,90 3,99 -4.1 -8.2 11 -11.5 -8.0 -5.9
FGT2 2,02 1,68 1,77 1,85 -6.6 -11.3 1.1 -16.5 -12.1 -8.5

Population: Individuals living in private househshdith Post-Govt.-Inc.>0
Note: Primary education includes pre-primary edocastarting from age 4.
Source SOEP 2002
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Table A4: Inequality and Education-Related Tramssfe

Characteristic of household or household head A B C D E F G H I
Household type

Older single persons or couples (at least one 65+) 17.2 89 83 0,0/ 0,134 0,134 0,0 14,6 16,8
Younger single persons or couples (none 65+) p7.1117 109 0,4| 0,180 0,176 -2,5 31,0 35,0
Couple with children up to 18 (no other HH members) 37.3 96 103 16,1| 0,136 0,100 -26,2 32,1 27,4
Single-parent household 4.3 62 76 31,1 0,119 0,090 -24,3 3,2 2,8
Other household types 14.2 103 102 6,7| 0,147 0,132 -10,7 13,3 13,7
% Within-group inequality J. A A J.] 0,148 0,130 -12,1 94,2 95,8
% Between-group inequality A . . J.| 0,009 0,006 -37,7 5,8 4,2
Socioeconomic group of HH head

Blue-collar worker 195 82 86 13,1| 0,064 0,046 -28,7 7.9 6,6
White-collar worker 34.0 119 119 8,0/ 0,106 0,090 -15,3 22,8 22,4
Self-employed 7.4 163 160 5,9| 0,197 0,164 -16,4 9,2 8,9
Unemployed 6.8 66 70 14,4\ 0,152 0,129 -15,3 6,6 6,5
Pensioner 24.8 88 83 1,3| 0,124 0,122 -1,2 195 22,3
Other 7.4 73 77 13,4/ 0,314 0,236 -24,9 149 12,9
% Within-group inequality A . . A.| 0,127 0,108 -15,1 81,0 79,6
% Between-group inequality A . . J.| 0,030 0,028 -7,2 19,0 20,5
Educational level of HH head

Tertiary education 215 138 136 6,6/ 0,171 0,149 -12,8 23,5 23,7
Upper secondary education (higher vocational) 14.2 104 104 7,71 0,144 0,116 -19,7 13,0 12,1
Lower secondary education (middle vocational) 45.3 90 91 8,0/ 0,118 0,102 -13,6 33,8 33,8
General elementary education or less 18.9 77 78 8,8| 0,139 0,118 -15,4 16,8 16,4
% Within-group inequality A . . J.| 0,137 0,117 -14,6 87,0 86,0
% Between-group inequality J. A A J.] 0,020 0,019 -6,7 13,0 14,0
Age of HH member

Below 25 26.2 89 97 17,1 0,157 0,117 -26,0 26,2 22,4
25-64 55.9 109 107 6,0/ 0,156 0,138 -11,7 55,5 56,8
Over 64 17.9 89 83 0,4/ 0,132 0,132 -0,1 15,1 17,4
% Within-group inequality J. A A J.] 0,152 0,131 -13,7 96,7 96,6
% Between-group inequality J. A A J.| 0,005 0,005 -10,1 3,3 3,4
ALL 100.0 100 100 7,7/ 0,1574 0,1360 -13,6 100,0 100,0
A: Population share E and F: mean log deviation{Zheil-Index); distributions A and B
B and C: mean equivalent income relative to théonat mean; distributions A and B G: % change exjumality

D: % increase in mean equiv. Income H and l:dHtrebution to aggregate inequality; distributiohsind B
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Table A5: Poverty and Education-Related Transfers

Characteristic of household or household head A B C D E F G H I J K L M N O P

Household type
Older single persons or couples (at least one 65+) 17.2 17.0 228 343 19.7 292 4.0 55 388 162 254 16 2.2 353 140 22.7
Younger single persons or couples (none 65+) 27132 158 199 241 319 4.0 4.7 181 253 337 19 22 144 258 35.3
Couple with children up to 18 (no other HH members) 37.3 13.0 75 -422 329 209 39 22 -443 347 218 20 1.0 -49.8 36.9 22.2
Single-parent household 4.342.0 20.2 -52.0 121 64 113 54 -520 114 6.2 47 23 -52.1 10.0 5.7
Other household types 142115 109 -53 111 116 3.7 34 -83 125 129 19 1.7 -11.6 13.3 14.1

Socioeconomic group of HH head
Blue-collar worker 198 133 83 -374 176 121 28 19 -30.2 128 101 11 0.7 -384 10.2 7.5
White-collar worker 340 51 42 -182 117 108 13 1.1 -13.0 10.2 10.1 05 0.5 -138 9.2 95
Self-employed 74 60 40 -330 30 22 20 13 -316 34 24 11 0.7 -381 4.0 340
Unemployed 6. 444 353 -205 205 18.0 13.0 10.1 -224 209 184 5.7 4.6 -20.0 19.5 18.7
Pensioner 248 156 204 30.3 26.3 371 38 50 316 225 334 16 21 289 20.0 30.8
Other 74 416 351 -157 21.0 195 17.2 129 -25.1 30.1 255 101 6.9 -31.4 37.2 30.5

Educational level of HH head

Tertiary education 213 71 65 -84 103 104 20 1.7 -129 99 98 10 0.8 -21.5 10.8 10.1
Upper secondary education (higher vocational) 1416 9.3 -11.7 102 99 39 30 -21.8 13.0 1153 23 1.5 -328 16.0 129
Lower secondary education (middle vocational) ASIN5 13.2 -90 444 445 38 34 -103 404 410 16 1.4 -12.0 36.8 38.8
General elementary education or less 18%¥.4 249 -91 351 352 82 75 -87 366 377 39 34 -12.3 36.4 38.2
Age of HH member
Below 25 26.2 19.4 122 -37.1 344 238 6.3 3.7 -404 386 26.Q 3.1 1.7 -45.0 40.8 26.9
25-64 55,9 119 111 -70 450 46.1 33 32 -48 441 475 16 15 -7.1 43.8 48.7
Over 64 17.9 17.0 225 327 206 301 41 56 36.1 17.3 26. 1.7 23 323 154 244
ALL 100.0 14.8 13.4 -9.2 100.0100.0 4.2 3.8 -11.5 100.0 100.0 2.0 1.7 -16.5 100.0 100.C
A: Population share
B and C: Poverty index FGTO (poverty rate); G and H: Poverty index FGT1 (norm. poverty gap)and M: Poverty index FGT2;
distributions A and B distributions A and B distributions A and B
D: % change in poverty index FGTO I: % change inguty index FGT1 N:% change in poverty index FGT2
E and F: % contribution to aggregate poverty (FGTO)and K: % contribution to aggregate poverty (FGTO) and P: % contribution to aggregate poverty (FGT2)
distributions A and B distributions A and B distributions A and B
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Table A6: Regression of Educational Transfers mersdhold on Family Background (Heckman Selection)

Model 1: ALL Model 2: COMPULSORY éﬂg&%SngRNY
Regression Selection Regression Selectipn Beigre  Selection
Economic Position Bottom Quintile = Ref.
(averaged relative 2. Qu!nt!le 98 -0.49%x* -50 -0,32%*% -125 -0,40%*4
income and wealth 3. Qu!nt!le 110 -0.89* 71 -0,66*** 120 -0,66***
position) 4. Qumtllle. 283** -1.22%* 126 -0,79%* 318** -0,95%*
Top Quintile 660**+* -1.48*+* 113 -1,07** 745%* -1,03**+*
Low = Ref.
Educational Level of Medium 43 0,05 -47 -0,03 67 0,09
Household Head Higher Vocational 298** -0,02 -70 -0,06 298** 0,06
Highest 795+ 0,00 151* 0,10* 914*** 0,03
Parents of HH Head:
Higher Education yes 239** 0.13** 82 0.05 230* 0,16***
Migration Background vyes -75 0,04 -28 0,19*** -6 -0,03
.47 1924+ -- 881+ -- 1309*** --
No. of Persons aged ...... 8-15 4585*** -- 4255%** -- 162** --
in Household 16-21 2831 *** - 214%* - 2434% -
... 22-28 594 xx* -- -86 -- 321 %+ --
Federal States (dummy) controlled for yes yes yes es y yes yes
no. of adults -- 1.38** - 0.04** - 1.65%*=
o age -- -0.10**1 - 0.33** - -0.23%*
'Sdeelggg'(')?]g Sample gen2 - 0.001%F - -0.004%+ - 0.002%**
Home Owner -- 0.56**¢ - 0.75%** - 0.21%**
HH-Head is Civil Servant -- 0.23*t* -- -0.01 -- 0.21**y
Constant 840*** 1.32%* 940*** -6.98%** 9Q7*** 3.06**
R-Squared 0.71 0.84 0.33
rho -0.64 0.03 -0.49
LR-Test (rho=0): Chi-Squared (p-value) 167 (p=0)000 -17 (p=1.000) 57 (p=0.000)
. censored / uncensored obs. 2555 5494 559( 2459 3762 4287
Observations -
total observations 8049

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Model
1ALL
2 COMPULSORY

Dependent Variable

Total educational transfers per household
Sum of educational transfers for colspry education only, per HH

Selection Variable

Wikh potential beneficiaries (aged 4-28)
HH with potential b&aiaries of compulsory education (aged 8-15)
3 NON-COMPULSORY Sum of educational transfers fonitompulsory education only, per HH  HH with potehibeneficiaries of non-compulsory education (agetiand 16-28)

In all models, households in the post-familiabstaf the family cycle and without potential benifiies are excluded.
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