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Abstract
This paper is concerned with the investigationhef intergenerational mobility of education in
several European countries and its changes aciass dohorts (1940-1980) using a new
mobility index that considers the total degree abitity as the weighted sum of mobility with
respect to both parents. Moreover, this mobilityeixn enables the analysis of the role of family
characteristics as mediating factors in the stagisssociation between individual and parental
education. We find that Nordic countries displayéo levels of educational persistence but that
the degree of mobility increases over time onlythiese countries with low initial levels.
Moreover, the results suggest that the degree difilityowith respect to fathers and mothers
converges to the same level and that family charstics account for an important part of the
statistical association between parental educati@hchildren’s schooling; a particular finding
is that the most important elements of family cheeastics are the family’s socio-economic
status and educational assortative mating of thenpa
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1. Introduction

The existence of a statistical association betwiedividual outcomes and parental
socio-economic position is considered a violatibradroad principle of the equality of
opportunities. A high level of association indicateow mobility and implies that
individuals from poor social origins face extremegstricted life chances and will have
difficulty achieving their complete economic potaht Even so, the optimal level of
intergenerational mobility may not be the highesie 0— i.e. zero intergenerational
correlation — because, from the efficiency pergpectthis could imply a wrong

allocation of individuals’ talent in the economyn Ffact, in a well-working market



economy, a given level of intergenerational peesis¢ in income or education could be
owed simply to positive return to human capital /ando the genetic transmission of
cognitive ability (Black & Devereux, 2010).

According to Piketty (2000), however, the degreeimikrgenerational persistence
observed in the real world is in general highenttree efficient or the desired one, because
of the presence of several types of market failuiedeed, credit or liquidity constraints
may prevent less advantaged families from realigivegoptimal investment in children’s
human capital, implying that able but poor childreay face a ceiling in the development
of their economic potential. This represents thannrationale for public policies to
equalise educational opportunities through the igron and financing of education. Often,
however, educational institutions fail to accomntplise objective of equalising educational
opportunities, for example maintaining a stratifisdhool design with early tracking
decisions. Finally, an excessive level of persistence coulb e caused by other
institutional inefficiencies, territorial segregati (through neighbourhood and peer
effects), as well as by more complicated mechanisfnsocial interactions (i.e. social
and/or cultural constraints).

The empirical research on intergenerational magbligs significantly expanded since
the 1980s; a lot of effort has been dedicated tantilying intergenerational persistence
and to explaining its causes in positive terms tauthe best of our knowledge, there is no
research that is concerned with the optimal le¥gdarsistence in a normative sense. An
important number of contributions can be foundha sociological literature; traditionally,
sociologists are prevalently concerned about ieteegational association in occupation or
social clas$.On the other hand, the majority of the econontirditure has usually been
concerned with intergenerational persistence imiegs or income (Solon 1999, 2002,
Corak 2004, Blanden 2009 and Black and Devereu 20dvide extensive reviews about
these topics). The economic literature, howevenfainos a small (but growing) number of
contributions concerned with the analysis of edocal mobility from an intergenerational
perspective. From a theoretical perspective, falhgwSolon (2004), a strong relationship

between individual and parental education is ond@®imost important mechanisms behind

! The empirical evidence suggests that early trapasation reinforces the existing link between farbackground and
child’s final education attainment (see Hanushe/&3mann, 2006; Brunello & Checchi, 2007), and it hagtaighental
effect on educational mobility (Bauer & Riphahn ,80Checchi & Flabbi, 2007).
2 The reader can consult Erikson and GoldthorpeRsping-Andersen (2004), and Goldthorpe andsM005) for a
comprehensive review of the sociological literatonentergenerational mobility.



intergenerational socio-economic persistence (@onme, but also in occupation, poverty
and other outcomes).

The principal issue that has been considered ® litarature is the extent to which
intergenerational persistence in educational attamt is determined by genetic
transmission. Quantifying the extent to which ediocel persistence is genetic represents
an important empirical question which might be uk&r the implementation (or even the
suppression) of mobility-enhancing public polici€®r this reason, many authors have
tried to obtain an estimate of the intergeneratioglasticity of years of schooling,
uncontaminated by ‘nature’ or genetic effects (sder alia Behrman & Rosenzweig,
2002; Sacerdote, 2002; Plug, 2084)he evidences obtained in these studies are mixed,
and the peculiarity of the surveys used meansthigatesults cannot be easily generalised
to other realities. This means that the relevarfcgenetic transmission is still an open
question, and there is a need for additional warkhis area. Even so, unfortunately, our
data do not allow controlling for genetic effedtss implies that we are not able to present
causal evidence on educational persistence. Ifghery we assume that genetic effects are
the same between countries and across time, weeeaonably consider that genetics is
not a real problem for our comparative approacl tb, the measure of educational
mobility that we present might still be valid (aibeith a descriptive interpretation).

In fact, other studies (like this one) are expljcfocused on the ‘measurement’ of
educational mobility in a descriptive sense. Th& important contribution concerning this
concrete topic is from Checchi et al (1999), in evhthe authors compare educational
mobility (and income inequality) in Italy and inghlJS, concluding that Italy has lower
levels of mobility than the US despite having lowevels of inequality. Comi (2003)
compares earnings and educational mobility in Eeyrapsing the data from the young
sample of the ECHP (that is, she only considerssididals who are still living with their
parents, which provokes serious problems of sarsgliection); she reports low levels of
mobility for countries in southern Europe, Francel dreland, high levels for Nordic
countries, the Netherlands and Austria and an rrgdrate position for Belgium and
Germany. Another study from Chevalier et al (20€@npares educational mobility within
European countries using data from the Internatidwmlt Literacy Survey (IALS); his

general results suggest that educational mobaitgagatively correlated with educational

® The special feature of these studies is the uspatfial samples (twin parents or adoptees) thetula out the effect of
genetic ability. The other usual technique s cassisexploiting the exogenous variations in pasksthooling produced
by educational reforms (see Chevalier, 2004; Orelogaet al, 2006).



inequality and that the degree of mobility has @ased over time. Moreover, he also finds
that Nordic countries are the most mobile onesthatithe less mobile are Germany, Italy,
Ireland and Poland. There is also a recent worlChgcchi et al (2008), in which they
analyse educational persistence across cohortslyy they find that, although mobility
has increased over time, the relative disadvantégedividuals from poor backgrounds
persists up to the end of the period considerediallyi Hertz et al (2008) compare the
temporal patterns of the intergenerational penscgeof education for 42 different
countries, considering different measures of mubiljnamely the intergenerational
regression coefficient and the parent-child coti@tain educational attainment); their
results show a significant heterogeneity betweamtees but also between the measures
of mobility considered. Even so, they suggest tiwaithern European countries display the
lowest persistence, whereas the records of gregagesistence are those of Latin American
countries.

Given the research background on educational nighdur contribution to the existing
literature is threefold.First, we propose a new index for measuring ireegational
mobility, which considers both absolute and reltshanges in the intergenerational
association of educational attainment. That is,was explain below, our measure of
mobility takes into account changes in intergenenal persistence (the beta coefficient or
the relative measure of mobility) and the relatiegiance of years of schoolihgetween
parents’ and children’s generations (more spedijicathe R-squared of the
intergenerational regression). Note that the néyeks joint consideration of these two
components in order to obtain a clear picture ofitity (especially for comparison
purposes) has been observed by Hertz et al (20@BLhecchi et al (2008).

Second, we believe that the intergenerational tnégsson of education is a process that
simultaneously involves both parents, albeit tdedént extents; however, educational
mobility has generally been computed with respectat single measure of parental
education (father’s education, the highest levélvben the two parents, the mean level,
etc.). We are able to compute the mobility indexaaseighted mean of mobility with
respect to the father and mobility with respecthie mother. In this way, we take into

account the potential parental assortative matiry vespect to education (i.e. parents'

4 The reader should consider in advance that wepmlye intending to provide additional positive evide about the
degree of educational mobility and its changes ¢vee and place, without any concrete attempt foress normative
judgments.

°> We consider educational mobility in terms of tivaputed’ years of education, derived from the infation on the
highest completed level of education in terms @HED levels (Unesco, 1997); we will return to thisrmdater.



match in the marriage market according to humaita®pwhich can reinforce the degree
of educational transmission, as we explain belowrddver, we are also able to obtain the
separate contribution of both parents and checktheineand when (in terms of time)
educational persistence with respect to the twerngarconverges to the same level.

Third, with this study, we try to fill the gap inuEbpean evidence on intergenerational
mobility from a comparative perspective (in particuor Central and Southern countries).
In fact, we apply our methodology to twelve Eurapeauntrie8 with homogeneous data
from the 2005 wave of EU-SILC, which contain repestive information about parental
education and family characteristics at the agéuofteen. Moreover, by computing our
standardised measure of intergenerational molskyarately for different birth cohorts
(eight five-year birth cohorts), we are able tolgsa consistently the temporal patterns of
educational mobility in several European countogsr a long time period (that is, for
individuals born between 1940 and 1980).

Indeed, the analysis of time patterns has alreaptuced the attention of many
researchers on intergenerational socio-economidlityo{see, for example, Ermisch and
Francesconi 2004, Mayer and Loopo 2005, Nicoletti Brmisch 2007, and Lee and Solon
2009). This is because examining temporal changedhaeir comparison across countries
enables the contemplation of how institutional demaffect intergenerational mobility.
There are different institutions that may simulaumy affect intergenerational mobility
(in income, but also in education). For example, ld@bour market, by determining in a
broad sense ‘the return to education’, influentesincentives to invest more or less in a
child’s human capital. Moreover, the educationastesn can affect the cost of this
investment by modifying the general availabilitydahe quantity of educational resources.

The labour market and the educational system, hexvere not the only institutions
that may affect intergenerational mobility. As ribtey many authors (for example,

Esping-Andersen, 2004; Nicoletti & Ermisch, 200Te family represents the other

6 Namely: Denmark, Finland, Norway and Sweden (Noahuntries); Austria, Belgium, France and the Neginels
(Continental countries); Greece, ltaly, Portugal &phin (Southern countries). We found serious atiemin the
original EU-SILC data referring to parental level efucation in the cases of Germany and the Unitegdom that
prevented us from using them in our analyses. Afersought information about these anomalies fradREGSTAT, it
was clear that the anomalies arose from problentiseroriginal data gathering and codification aetde could not be
solved subsequently. On the one hand, EU-SILC Gemiada on parental level of education are affectgdabk of
homogeneity between the classifications used it Bad West Germany. This causes an overrepresantafi the
ISCEDS level, which may be verified by comparinggaral EU-SILC German data with European Social Sydata
(2006 wave) and also with data drawn from the Garr8acio-Economic Panel (2003), as shown by Heirssudk
Riphahn (2007). On the other hand, data referringh® United Kingdom present a serious problem ofese
overrepresentation of cases coded as ISCEDO; tlegrepresentation may be confirmed through a corsparivith
European Social Survey data (2006 wave).



important institution that exerts important effectsy socio-economic persistence.
Following to this intuition, another important inragion of this contribution is that we
explicitly model the effect of family characteristion the degree of observed mobility in
years of schooling. With a logic similar to that thfe methodology in Blanden et al
(2007)! we consider family characteristics as mediatingades in the intergenerational
persistence of educational attainment. Specificallg analyse the extent to which the
statistical association between parental educatiah family characteristics modifies the
intergenerational transmission process; in otherdsjowe determine how educational
persistence (the estimated intergenerational eigstparameter) is affected by the
relationship between family characteristics ancéptal education.

We argue that the relationship between parentatadnal background and family
characteristics reinforces the link between pateatication and child’s education; in
other words, if family characteristics were not casated with parental education,
intergenerational mobility would be higher. For fgmcharacteristics, we use all the
relevant information contained in the 2005 wavehef EU-SILC: namely (a) the number
of siblings, (b) family structure, (c) the frequgnaf financial problems in the family and
(d) parental labour status and familial socio-eeoigostatus (clearly related to parental
education). Moreover, as explained in the nextisectve implicitly consider as family
characteristics (e) the potential parental asseetanhating according to education. This
means that we will be able to quantify the conttidbu of parental assortative mating (as
for other family characteristics) on observed etiocal mobility. Therefore, in the next
section, we first define our intergenerational nibbindex, emphasising its descriptive
properties. Later, we proceed to illustrate hovs timdex enables the linking of family
characteristics with intergenerational mobility.

With these purposes in mind, for the rest of theepave proceed as follows: in section
2, we review relevant elements of previous resedrigilighting how we complement the
existing evidence with the present contributionct®a 3 is dedicated to the definition of
the mobility index, an intuitive description of ifgoperties, and the methodology for
obtaining a linkage between family characterisacgl educational mobility (which are

fully detailed in the Methodological Annex). Sectid contains the empirical results from

" The logic is similar but the idea behind it isfeiient: they consider how education, ability, nogmitive skills and
labour market experience affect the intergeneratiorcome transmission mechanism. They suggestttleatssociation
between these factors, parental income and indiidearnings explain a significant part of intergatienal

transmission; moreover, the temporal change ofethektionships accounts for 80% of the declinentargenerational
mobility in the UK.



the baseline index and its temporal patterns (d@slyvell as from the simulation, which
allows accounting for the effect of family charadtcs (4.2). In section 5, we discuss the

results, and section 6 concludes.

2. Empirical Methodology

Traditionally, much of the empirical research ortiseeconomic mobility has been
centred on measuring the ‘degree’ of the intergareral transmission of socio-economic
status; focusing on education mobility, one maycdbs the statistical association between
parental education and child outcomes by using ghilistic measures such as transition
matrices (or derived indices) described in Che¢2bBD6) and adopted by Comi (2003),
Chevalier et al (2007), and Heineck and Riphnal@®92 A common alternative consists
of the use of regression coefficients between thi#d's and the parents’ years of
completed schooling or correlation coefficientsjchtrespectively represent a relative and
an absolute or standardised measure of intergémeaheducational persistence. In fact, as
suggested by Hertz et al (2007) and Checchi e2@0§), the regression coefficient
contains the ratio between the variances of thepdfig’'s years of education and the
parents’ years of education; this means that ame&se in the variance of parental
education (relative to the variance of child’s eatian) may distort the measure of
mobility expressed in terms of intergenerationakttity. That is, an increase (decrease)
of the estimated intergenerational elasticity maly d®e the result of an increase (decrease)
of the dispersion of children’s schooling relatiwethe dispersion of parents’ schooling.
Indeed, the correlation coefficient represents heokute or standardised measure of
mobility because it is normalised with respect &bative changes in inequalities in
education for the children’s and the parents' gati@Ts®

Nevertheless, as also noted by Checchi et al (20083e measures of intergenerational
mobility neglect the potential effect of parentassortative mating’ on human capital. As
mentioned above, a higher degree of parental mmjchiccording to education may
strengthen the degree of educational transmissicrugh the quality-quantity trade-off
channels (better-educated parents have fewer ehildut invest more resources in their

& Moreover, Checchi et al (2008) propose an intuitieeomposition of the correlation coefficient, waassults are very
appealing for the analysis of temporal changesusecéhey might account for changes in compositfteces and thus
provide a more ‘correct measure for analysing geeerational transmission of education’ (the magprobability of
child’s education, conditional on that of the pasgn



human capital). Regression or correlation coeffitsgbut also the transition matrices) are
usually estimated, however, with respect to a sipgbxy of parental education (father’'s
education, higher completed parental education, nm@arental education, etc.),
disregarding that (i) both parents ‘transmit’ ediara to the child, and (ii) the relation
between paternal and maternal education may strenghe degree of global persistence
in educational attainment.

From the methodological perspective, we contrildotéhe intergenerational mobility
literature by suggesting a new mobility index thiakes three steps forward in the
measurement of intergenerational mobility. Firste wlefine the global degree of
intergenerational mobility as the weighted sumhd tlegree of mobility computed with
respect to the two parents separately. Secondmeaisure of intergenerational mobility
simultaneously combines the absolute and the velabmponents of the intergenerational
transmission process. Third, the proposed indeklesais to examine the role of family
characteristics as mediating factors in the inteegational transmission process.

Specifically, the measure of intergenerational ritybproposed here consists in a
generalisation of the mobility index proposed byyRand et al (2009). In particular,
defining asc the natural logarithm of child’s years of educati@gn= In(S), where&
represents the imputed years of education of tild)chf representshe natural logarithm
of father’'s years of educatiori € In(S)) and m representghe natural logarithm of

mother’s years of educatiom(= In(Sy)), an index of educational mobility may be defined

as

A2 A2 A2 A2
+
- Oc-1) Y Oy _ Yy o+ (en (1)
A A N N ~ N f ~ ~ '
(62+a%)+(02+an)  (o2+0i) (62+a7)
| ——— —_—
child vs. father mobility child vs. mother mobility

According to the index proposed, in cases of perfieenobility (1=0), where the
education of the father (mother) is completely $raitted to the child (i.e. the child

replicates his/her parents), it follows that
Opty=05+07-20,=0(0¢., =02+0%-26,,=0). In the opposite situation, if the
statistical relationship between father's (motheegad child’s years of schooling is zero
(i.e. the outcome of the child is not related tattbf his/her parents), we obtain the case of
perfect mobility (=1), as it results that, ,, =6; + 37 (0., =0:+0}). That is, the

mobility index proposed always takes a value betwzssro (perfect immobility) and one

° The exact derivation of this mobility index is diéd in the Methodological Annex.



(perfect mobility), respectively. Moreover, this idy index allows decomposition of the
global observed mobility between mobility with resp to paternal education, mobility
with respect to maternal education, and their resgeweights 4; andip).

This additive decomposition could be very usefung is interested in the analysis of a
cross-country comparison of temporal changes ircathn mobility (as in the present
study). In fact, fathers and mothers may transrdiication to their offspring in very
different ways, and such differences could changg wme and across countries. In
extreme (and somewhat unrealistic) cases, childreducation might be attached only to
one parent’'s schooling; in any case, we could alspture this unusual situation by
reporting each of the elements of the mobility mdeparately. Moreover, as explained
later, defining mobility with respect to both pateroffers the appealing possibility of
capturing assortative mating in the parents’ gdimraFollowing Piketty (2000: p.48), if
children’s schooling is a function of the yearsediication of the two parents, the fact that
fathers and mothers with similar levels of schapliand to mate makes intergenerational
(educational) mobility lower than it would be undandom parental matching. That is, the
stronger parental matching according to educatierldwer the degree of intergenerational
mobility. In this context, with this mobility indexve are offering a way to avoid
computing the degree of intergenerational mobiityy with respect to a single indicator
of parental education background, and thereforeleotgg the presence of parental
assortative mating (which may imply an overestioratf intergenerational persistence).

Additionally, we illustrate why this index accountsr both relative and absolute
intergenerational mobility. That is, our mobilitydex takes into account not only changes
of child’s and parents’ mean years of educationdtsn changes in the dispersion (i.e. the
variances) of educational attainment in both chkilahd parents’ generations. As explained
in detail in the Methodological Annex, the mobiliipdex proposed here can be
equivalently expressed as,

0.(2

2
c-f) +0—(c—m)

| = ) = [(1— R?)+(1- Ri)] 2o, +(1—Bf)2 (20, +(1—,3m)2 o, (2) where

(20'C2 +0l+07
1 2

,[;’f and [5’m represent the intergenerational elasticity paramebbtained from two

bivariate regressions that relate the logarithmcbild’'s years of education with the

logarithm of paternal and maternal years of edapatespectively, whereaR; and R’

are the two R-squared obtained from each intergéineal regression and,, s andwn,

represent the weight of each component. In othedsydhis last reparameterisation allows



expression of total observed mobility as the weidhrdum of two components: (1) the lack
of explanatory power of parental education ovetdthieducation recovered by the R-
squared component (representing the relative veggmf parents’ and child’'s years of
schooling), and (Rthe lack of intergenerational persistency in etlooal attainment,
namely the relative measure of educational mobifg documented by Hertz et al (2008),
these two components may behave very differenthgrdfore, considering only one of the
two (namely the persistence component) may promdsdeading results in terms of the
intergenerational mobility of education: this wolld especially true if the purpose of the
analysis was cross-country comparison of tempdrahges. Moreover, as also suggested
by Black and Devereux (2010), both absolute anativel elements are informative about
the ‘size’ of intergenerational mobility. With thisyxeasure, we try to reconcile and
simultaneously combine these two elements in otdeobtain a global (and more
informative) measure of intergenerational mobilityhich we consider an appealing
property for comparative purposes. In fact, our iitgbindex would indicate a higher
level of mobility when the explanatory power of graal and/or maternal education
decreases and when the intergenerational elastvdityrespect to father’'s and/or mother’s
education decreases (with the respective weiglds iy also change over time and
place).

Finally, apart from measuring intergenerational cadional mobility and its different
components, the index proposed here holds anatkenesting property that represents a
further methodological contribution to the existihtgrature. In general, the degree to
which the socio-economic status of a given geramas inherited from the previous one
may be related to a wide set of elements, manyhefmt observable. Among these
observable elements, we can consider on the ong ‘hastitutional factors’ (in a broad
sense, i.e. the educational system and the labauket), and on the other, ‘educational
circumstances’, mainly located within the otheevaint institution: the family® Focusing
on the latter element, the proposed index enablkesmhalysis of the extent to which the
covariance between parents’ and child’s educasaaiffected by the statistical association
between parental schooling and educational circamess at the family level. In other

words, defining educational circumstances as a ofetamily characteristics during

10 Unfortunately, we cannot analyse the effect ofosthevel educational circumstances, school quaktyucational
resources, neighbourhood and peer effects. ThHiedégause, in general, there are no retrospective ttat also cover
school variables; moreover, the information abolere the individuals were living at the age of fean is not available
in the EU-SILC database.

10



childhood (which act as determinants of individsahooling)}' we can exploit the
mobility index to assess the effect of family cludeaistics as mediating factors in the
intergenerational transmission of education. Leswgpose that the data generation process
for completed years of schooling can be represemyeah Extended Measurement Model,
which includes father’'s and mother’s education alf as a vectoR composed bk family
characteristic during childhood; after the OLSrastiion, this model takes the form

¢ =5 f+B,m+3 R+ (3)
As we illustrate more specifically in the Annexetmobility index in (1)-(2) can also

be reformulated in terms of the parameters of tkteritled Measurement Model, that is:

(4)

Note that this specification of the mobility indakows us to explore how the link between
parental education and the other family charadtesisncluded in the Extended Model
may potentially affect the observed educationalsisegnce. We operationalise this
methodology for the analysis of education mobilityformulating the following question:

what would the degree of educational mobility hdeen in the hypothetical case of
breaking the statistical association between patesducation and the complete set of
educational circumstances at the family level? Tkired of empirical ceiling of the

intergenerational mobility of schooling might betaibed by computing a simulated
mobility index, where the components that captine ¢ovariance between paternal and

maternal education with family characteristics (ttvens > f-R and Zm-R respectively)

are forced to be zero. In general, what we expgeathigher degree of mobility, as in some
way the relationship between parental educationlyacharacteristics could reinforce the
connection between parental background and chikl@tainment. As explained before,
this means that we consider family characteristwsbe mediating variables in the

statistical association between parents’ and chidiucation.

1 Namely (a) family composition, (b) frequency afdicial problems during childhood, (c) parentablabsituation and
occupation, and implicitly (d) educational assdveatnating; see section 2.2 and Table 2 of the Adpefor details.
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Even cutting the statistical connection betweencatianal persistence and family
characteristics (via parental education), howewseg still expect some degree of
intergenerational educational persistence; thibeisause the strength of the association
between parental and child’s schooling is also rdateed by important institutional
elements (Solon, 2004; Hassler et al, 2007). Is $knse, cross-country differences in this
‘residual’ persistence may arise from the extentahprehensiveness of the educational
system, from the age of initial tracking into difaet types of education (academic,
vocational, etc.), or from other relevant featuoéshe educational system. Nevertheless,
changes in residual persistence may also be thét gsdifferences in the labour market,
related to the returns on human capital (i.e. thgreke of skill bias in the productive
technology, labour market regulation, segmentatita,). In a broad sense, we might
interpret the residual persistence as the (netjtutisnal effects on educational mobility
(also net of the potential interaction between itasbnal effects and family
characteristics)?

Moreover, we can also check the extent to whichh esmmponent of educational
circumstances (significantly) contributes to theeted degree of educational persistence
across generations. By removing separately eatcheotovariance components from the
formula (4), it would be possible to analyse thepatt of every element of family
characteristics (contained in mati® on the observed educational mobility. In other
words, we can check whether and how each elemeéanuoly characteristics modifies the
estimates of intergenerational persistence in tharsy of education. Note also that,
according to the definition of the mobility indexducational assortative mating is

implicitly considered among family characteristigs/en that the termZm-f represents

the statistical relationship between father's andthar's log years of schooling. This
would mean that removing this element from (4),ttlsa supposing that there is no
statistical association between parents’ yearsoaipteted schooling, we should quantify
the contribution of educational assortative matibg the observed degree of
intergenerational persistence in educational attait (an issue that, to the best of our
knowledge, has only been considered by Guell 20@r).

12 Note that the estimated residual mobility coulsioabe the result of unmeasured family charactesisind/or other
elements acting as determinants of educationainateant; as in the case of genetic ability, if weswame that such
elements are the same between countries and dienesshe interpretation of the results might si#él valid.

12



3. Empirical Results

The empirical analysis has been realised with #Hia ttom the 2005 wave of EU-SILC
(European Survey on Income and Living ConditionS}veelve countries, divided into
three groups according to the following standaesgsfication: namely, Denmark, Finland,
Norway and Sweden defined as Nordic countries, ysBelgium, France and the
Netherlands, defined as Continental countries, @nekce, Italy, Portugal and Spain as
Southern countries. As noted above, we consider20@5 wave because it contains
retrospective information about family charactécstand parental background when the
individual was fourteen years old, which is conegdethe crucial age for a child’s
educational process. This particular wave of theopean Survey also allows splitting of
the sample into eight sub-samples of five-yeahhighorts for each countfy.In order to
compute the mobility index as in equations (1)-(&g impute individuals’, fathers’ and
mothers’ years of education from the informatiorowtbcompleted education defined
according to the ISCED classification; years of pteted education are imputed in the
same way for individuals as for parents, consistenith the normal (country-specific)
expected length of each ISCED leVel.

3.1 Baseline Mobility Index: Levels, Temporal Patseand the Role of Father and
Mother

The analysis of the baseline mobility index, conepiuseparately for each birth cotdrt

and for each country, can give us an impressiofi)ahe global degree of educational

13 Given that the additional questionnaire about faetfiaracteristics during childhood in the EU-SII<Conly directed at
individuals aged between 25 and 65 in 2005, we idenghe first birth cohort 1940-45 and the las?380. Table 1
contains the complete definition of birth cohordésd the number of observations for each cohorttlier selected
European countries. In the case of Denmark, weaataconsider the first two birth cohorts (1940-4% a945-50),
because the information about maternal educatiotiseliable (maternal education in the first teahorts is fixed for
all observations to ISCED?2); we preferred to excltitese two initial cohorts from the analysis ratttean compute
mobility only with respect to parental education.

1n Table 2, we report the detailed information athibe conversion of ISCED levels into equivalerdargeof education;
note also that we retain observations of nativettidividuals who are not still studying in the y@fthe survey (2005),
with valid information about own, paternal and mast completed education. We use only the sub-samphative-
born individuals because (a) we aim to relate thttepns of educational mobility to institutionalactges, and (b) we
want to avoid including individuals who have beestemtially exposed to different institutional eronments. For
reasons of brevity, we neglect gender differenadich will be a subject of future research on thjsic.

15 As in Nicoletti and Ermisch (2007) and in Mayeramopo (2005) we have also tested a rolling sjgztibn, by
progressively adding one year to each five-yeahhiohort (1940-45, 1942-46 and so on); howevas, $hecification
does not modify the general results, nor doesféctaftthe temporal patterns of the mobility indexdnly artificially
increases the number of points in which the mahifitlex is calculated).
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persistence in Europe and (ii) how educational titglhias evolved over 40 years (that is,
for individuals born between 1940 and 1980). Figlieec represents the temporal
evolution of the mobility index with the empiricabnfidence interval in solid lines (the
same information is also contained in Table 4); enwer, the figures also report (iii) the
separate contribution of mobility with respect e father and mobility with respect to the
mother in dashed and dot-dashed lines, respectively

With respect to the first point, in general we okeethat the degree of educational
mobility is always higher in Nordic countries thianthe rest, with an important exception
in the case of France, which shows very high legéksducational mobility over the entire
period (apart from a slight decrease around thé4Q7vhich is probably because of its
free and very open educational system. The regteo€Continental countries are situated in
an intermediate position in our country groupinjh@gh Belgium displays somewhat
lower levels of mobility than Austria and the Neathads. As expected, Southern countries
exhibit very low levels of educational mobility, haularly when compared with Nordic
countries (apart from Greece, which shows rathgiéi levels of mobility than the rest of
the group).

Regarding the temporal evolution of educationakiséence, we might claim that, in
general, educational mobility has increased inpdgod in the twelve European countries
analysed. As also noted by Chevalier et al (2008)vever, the tendency is heterogeneous
enough among countries, mainly depending on thérgggpoint (that is, on the degree of
educational mobility in the first birth cohort 1948). In fact, for countries that exhibit
high levels of mobility in the first cohorts (fok@mple, the Nordic countries), educational
persistence seems rather stable over the 40 yeasdered. As confirmation of this
indication, the same happens with France (withahihobility close to 0.8), and to a lesser
extent Austria (starting with values around 0.7heve the evolution of educational
mobility is roughly constant over the entire tinpas’® Moreover, in the case of Denmark,
the intergenerational persistence of educationalrmhent increases to some extent in the
last cohorts (mobility reduced by approximately)Q@drobably because this country held

very high levels of mobility at the beginning oktberiod"” Among the Nordic countries,

18 Note that in the case of France we observe a mteldecrease in educational mobility from the 166&ohort, but it
increases again from 1966 to 1970, reaching ite higial levels. Moreover, in Austria there is eopounced inflection
between the 1940-45 cohort and the 1955-60 cobiith is probably owed to a WWII effect on educatibmobility;
however, educational mobility is essentially stalyeto the end of the period.

17 Unfortunately, as noted above, we cannot provideeasure of educational mobility in the first calpiowing to
problems with the information about completed m@déeducation; however, we suppose that educatioohllity at the
starting-point was significantly high in Denmark.
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this common behaviour is only absent in the Noraregiase, where the initial mobility
was 0.66 (lower than in the rest of the high-mopikountries); nevertheless, in this
country, mobility substantially increases over timath an important jump of 0.1 points
between 1955-60 and 1960-65, approaching a finakvaf 0.8 (mean rate of increase of
0.025 per cohort).

Additionally, we observe a moderate and stablee@m®e in educational mobility for
Belgium (apart from the fluctuation in the firstréle cohorts) and for the Netherlands;
indeed, these countries exhibit a mean rate ofeas® of educational mobility of
approximately 0.02 points per cohort, rising abtke value of 0.7 at the end of the
period'® Focusing now on the Southern countries, we cantisae Greece has also
experienced a significant increase in educatioraihty during the 40 years analysed; in
this country, the average increase of the mobiligex over the birth cohorts is very
similar to that of the Belgian and the Dutch ca€e82 per cohort excluding the last one).
The increase of educational mobility is not, howew® pronounced in the rest of the
Southern countries; indeed, Portugal exhibits theekt general degree of educational
mobility, with a very reduced tendency towards @&ase (apart from a discrete jump
between 1955-60 and 1965-70). Moreover, Italy amairs evidently experience an
increase in educational mobility (an average irggeaf 0.014 for each cohort), but both
countries maintain considerably lower levels of rtigbthan other European countries.
Moreover, it appears that educational mobility @ages in the first half of the period
(probably owed to the post-war economic recoveryianome growth), and then stabilises
during the second half for Italy (specifically, fnothe 1960-65 birth cohort); conversely,
for Spain, educational mobility is roughly constantil the 1960-65 birth cohort but rises
markedly during the rest of the period considered.

Finally, we can analyse the separate contributainsaternal and maternal completed
education to the global level of educational mopiknd how the role of both parents
changes over time. The results suggest that, iergernthe child’s education is strongly
attached to paternal education rather than to mateducation. In a nutshell, we observe
higher levels of educational persistence with respe the father than with respect to the

mother, with an important exception in the caseAaosétria (where child’s education is

18 Note that in both Belgium and the Netherlands tist in Greece, educational mobility seems to deciinthe last

cohort (1975-80); however, this may simply be tbsuit of the exclusion from the sample of thoséviddals who were

still studying in the year of the survey (2005).dlh likelihood, these individuals are enrolledhigher education, and
dropping them from the sample may reduce the obsedegree of mobility in this cohort; in fact, inder to avoid

distorting the results, the mean rate of incred€eG2 has been computed with respect to thedagen cohorts.
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highly associated with maternal education). For yneountries, however, mobility with
respect to the father and mobility with respecthi® mother are statistically the same for
the greater part of the period, given that both vathin the confidence interval of the
mobility index: this is the case with Nordic coues (with the exception of Finlaf), but
the same happens for Belgium and Greece.

Nevertheless, for other countries, we observe &dedined temporal convergence of
educational mobility with respect to the two pasefthat is, in Austria, maternal education
is more attached to child education until the 1965cohort, but mobility with respect to
the mother and mobility with respect to the fatheg later practically identical. With a
reverse role of fathers and mothers, the convergencurs in the same cohort for France
and for the Netherlands, but for Spain, the cornsecg between educational mobility with
respect to the two parents takes place in the quevtohort, 1960-65 (note that it is the
same cohort in which educational mobility startgnicrease, following the implementation
of the compulsory education reform which took plafer 1970). Probably, this general
convergence of mobility with respect to fathers amothers is owed to the tendency of
equalisation of educational attainment between snaled females (in the parents’
generation). Conversely, there is no convergenctencase of Italy, where the child’s
education is more attached to paternal educatianniaternal education during the entire
period; for Portugal, it seems that only at the ehdhe period does maternal education
matter more than paternal education.

Having analysed the general results from the amabyf educational mobility and
its temporal evolution, we now move to examining #ffect of family characteristics on
educational mobility. The results from the simwas described in section 3 (and detailed
in the Methodological Annex) allow us to understavidch part of the observed degree of
educational mobility is accounted for by other fgmuharacteristics. In other words, we
want to check to what extent family characteristtezt as a mediating factor in the
statistical relationship between parental and okddcation.

9n this country, there is a clear switch in théerof the two parents in the 1965-70 cohort: irt,fpceviously in this
cohort the child’s education is more attached tepi@l education, but maternal education laterahstsonger effect until
the end of the period.
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3.2 Simulation Results: Intergenerational Mobibiyd Family Characteristics

In this section, we examine the temporal patterihghe ‘residual’ persistence (the
complement to one of the mobility simulated indé&xin the Annex, without any family
characteristic), and the contribution that educaticircumstances at the family level have
on the observed degree of educational mobilitystFef all, we need to specify the vector
of family characteristicsR) included in the Extended Measurement Model (8;exploit
all the relevant information about family charaigics (when the individual was fourteen
years old), which is contained in the Intergeneral Transmission of Poverty Module of
the 2005 wave of EU-SILC. Specifically, apart frgraternal and maternal (log) years of
education, the explanatory variables included engktended model are:

* agender indicator

* the number of siblings

* anindicator of intact family (living with both pamts)

» the frequency of financial problems during childddoategorical, from 1 to 5)
» two indicators that take the value of one if thihé®/mother was not working
« the family socio-economic status index (ISE).

Detailed information about the variables includedhe vector of family characteristics
is contained in Table 3. Table 4 contains the ln@sehobility index for each country and

birth cohort and five versions of the simulatedeixd® namely, in index (A) we eliminate

all the covariance componentd f-R and ) m-R, which means that we are

hypothetically cutting the link between parentalieation and the entire set of family
characteristics. The rest of the simulated indgB2&) enable the analysis of the most
influential elements of family characteristics (itee simulated indek* in the Annex):
we consider which would be the degree of educatiomability (B) with no statistical
association between parental education and theidrexy of financial problems in the

family when the individual was fourteen years ofa; (C) removing the statistical

20 The (international) socio-economic status indeXE() is defined in terms of parental occupationgoading to
Ganzeboom et al (1992); in order to obtain a prx{family’ socio-economic status, we take the heghISEI between
the two parents. Note that, unfortunately, the Ssfedata do not contain information about pareatalupation or about
the number of siblings. Moreover, for Greece andWRal, information about the frequency of finamgieoblems during
childhood is not provided. For these countries, specify the Extended Measurement Model with the ofsthe
variables; therefore, because of this data lingtatithe simulation results for Sweden, Greece aodufal must be
treated with caution.

21 The results from the estimation of the EMM are stoawn for reasons of brevity; nor are the reduits: the auxiliary
regression used to compute the covariance compoire(d); this is because actually we have (8 ciwef{l2 countries)
= 96 regressions for eq. (3) and 2x7x8x12 = 134rkite regressions to compute the covariance coegs.
Reporting this huge number of results is unfeashuli¢ they are available upon request from the aatho
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association between parental education and the ewailsiblings. Moreover, we consider
(D) the degree of educational mobility without aelationship between parental education
and socio-economic status or, finally, (E) cuttihg potential correlation between paternal
and maternal education (in other words, the paéemtilucational assortative mating, or
I*** in the Annex}? In what follows, we also describe the (relativeptibution of each
of these elements to the total effect of family releteristics. The same information can
also be inspected in the graphic representatiofiguire 2a-c for the three groups of
European countries, respectively.

The analysis of residual educational persistenbe @omplement to one of the
simulated mobility index (A)) represents the degoéentergenerational persistence once
accounting for the total contribution of family chateristics. This indicates, in a broad
sense, the net effect of the labour market and adunal institutions in generating
persistence in educational attainment. Such effggpear to be increasing in the case of
Denmark and Finland, indicating that in these twaydit countries, the (independent) role
of institutions seems to increase with the passddame. For the rest of the countries, it
decreases (with the exception of France and Itahych show more stable values) but it
never approaches the value of zero, suggestinginisitutions always play a role in
intergenerational persistence in some way. In f@asidual mobility decreases to the value
of 0.1 for Norway, Sweden, Austria, Belgium, Franaed, to a lesser extent, for Greece.
Nevertheless, it remains higher for Italy, Portugadl Spain. Note that residual mobility is
also higher for the Netherlands, suggesting thatabuntry is highly mobile, but this result
is mainly guaranteed by the role of institutions.

As an initial step in describing the role of thenfly in educational mobility, we
compute the global impact of family characterisboseducational persistent&the results
obtained provide a general picture describing de tontribution of family characteristics
to the observed persistence of educational attaihri@e effect of removing the statistical
association between parental years of schooling exhetational circumstances at the
family level is especially low in Nordic countrids. particular, the global effect of family

characteristics clearly decreases with time fotdfid and for Norway (less than 0.1 in the

22 The first simulation allows for comparing changeshe degree of ‘residual mobility’ across couegriand cohorts.
Moreover, we only report the results from select@dulations because financial problems, siblinggicseconomic
status and assortative mating are the only fadtas significantly affect educational mobility (this, we found zero
effect of the indicators for gender and parentatkivy activity). Nevertheless, detailed decomposisi and estimation
results are not reported here but are available upguest from the authors.

% The impact of family characteristics on intergeti@nal persistence in educational attainment impided as the
difference between global observed persistenceagkime index) and the simulated persistence withioa effect of
educational circumstances at the family level (htgated index A).
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last cohorts) and is almost stable for Denmark $wdden (0.1 for the former and 0.08 for
the latter). On the other hand, the total effectamfily characteristics is clearly higher for
Southern countries, as in these countries a sogmfi component of the observed
intergenerational persistence in educational attaint is represented by the contribution of
family characteristics: specifically, it accounts something under 0.2 points for Greece,
Italy and Spain and something more than the samue Yar Portugal.

With respect to this last point, two findings foor@inental European countries are
somewhat unexpected: the impact of family charesties on observed mobility is
considerably higher in Belgium (between 0.15 arbthan in the rest of Continental
countries. In addition, it is very low in the Netlds (always less than 0.15); this
confirms that, in terms of educational attainmehg latter country appears to be more
similar to Nordic countries in terms of education@portunities (i.e. high mobility rate,
and low impact of family characteristics). The istital association between parental
education and family characteristics also makesnalls contribution to observed
persistence in France; however, in this countrg #ifect of family characteristics
increases to some extent in the last cohort. Maeothe contribution of family
characteristics to educational mobility tends tardase over time in Austria (apart from
the last two cohorts) and the Netherlands, indicathat in these countries (as in Finland
and in Norway) education transmission is less &sd kffected by familiar educational
circumstances. On the other hand, for the reshefcountries, the effect of educational
circumstances at the family level remains almosistant over the period analysed (and
increases in the case of Portugal).

In order to obtain a better insight into the linktween family characteristics and
intergenerational mobility, we now move to analgsthe most important components of
educational circumstances at the family level. tFitee graphical results presented in
Figure 2a-c indicate that the frequency of finahprablems during childhood (B) has no
significant impact on educational mobility in Nozdand Continental countries (less than
10% of the total effect of family characteristichpwever, the simulated mobility index
(B) with no statistical association between pademriducation and the frequency of
financial problems is slightly out of the confidenimterval of the baseline index for Italy
and for Spain, accounting for 10% of the estimatethtionship among family
characteristics and educational mobility. Unfortiehyg information about the frequency of

financial problems is not available for Greece Badtugal; we expect that, particularly for
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these two Southern countries, this weak proxy iuidiity constraint' could have an
important effect on educational mobility.

Second, the simulated mobility index (C) suggesiat,tin Nordic countries, the
association between parental education and the ewuwibsiblings has a relatively low
impact on educational persistence compared witlerotamily characteristics (with the
exception of Norway in the first four cohorts). Foontinental countries, the presence of
siblings also represents a very small contribufimnBelgium and for the Netherlands;
somewhat higher effects are found in the case dtriy but for France the correlation
between the number of siblings and parental edutatepresents a very important
component of family characteristics (accountingdbout 20 to 30% of the total effect for
a relevant part of the analysed period). Moreof@r,Southern countries, the effect of
siblings seems to increase with time, approachipgoportion of the total effect of family
characteristics of about 15% in the last cohorts.

Third, family socio-economic status (defined innterof parental occupation) has a
clear significant effect on educational persistenitet is, in general, the simulated
mobility index (D), in which the existing statistic relationship between father's and
mother’s education and socio-economic status has Emoved, exhibits higher levels of
educational mobility. This means that an importeomponent of the intergenerational
persistence of educational attainment is relatethéasocio-economic status of the family.
With respect to our countries’ grouping (Nordic,nfinental and Southern), however, the
relative effect of socio-economic status on edocati mobility shows a reverse ranking.
Indeed, the relative socio-economic component ghdr in Nordic countries because it
generally accounts for about 50% of the statist@saociation between parental education
and family characteristics. An intermediate positis occupied by Continental countries,
where socio-economic status represents somethgsgthean half of the effect of family
characteristics (apart from the case of Austrid)e Trelative effect of family socio-
economic status in educational persistence (wiheaet to overall family characteristics) is
lower for Southern countries, however; in thesentoes, the statistical association
between parental education and socio-economicssitows a proportion between 20 and

45% of the total effect of family characteristics.

%4 This is a weak proxy because this variable isuBjective, and (i) potentially affected by reqalbblems; indeed, it is
often called ‘subjective financial well-being’. Paps it is exactly for this reason that its effeeteducational mobility is
extremely low. In any case, its inclusion in théeexled model is still interesting.
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Finally, from the simulation results, we can clailrat a relevant circumstance for
educational mobility is the presence of educati@salbrtative mating; as explained above,
an important component of the statistical assamatbetween parental schooling and
children’s achievements may be represented by twariance between paternal and
maternal education. Owing to the mechanics of tbhéilty index proposed, the potential
statistical relationship between the completed gedr education of the two parents is
implicitly considered as a family characteristidjist means that parental matching
according to completed education could represésigaificant) component of the absolute
degree of educational mobility. The evidence that $imulated index (E) is, in general,
higher than the baseline indicates that (1) paremtating is assortative according to
education and that (2) this reinforces the degreentergenerational persistence in
educational attainment. Concretely, about 40% effimily characteristics component of
educational persistence can be attributed to tbagitcorrelation in human capital between
the parents. Moreover, the relative effect of (ptap educational assortative mating is
almost constant over time, with the exception ohiark and Finland, where the relative
contribution of parental matching in educationalbility seems to increase across the

cohorts?®

4. Discussion of the Results

In this section, we try to analyse the obtainedultesconcerning the degree of
intergenerational mobility in educational attainmand its evolution across eight birth
cohorts (1940-1980) in the selected European cmsntConfirming the previous findings,
we find that Nordic European countries display kigkevels of mobility than the other
countries (as found, in general, by Chevalier et2@09 and by Hertz et al 2008).
Unexpectedly, our study also reports very high lewd educational mobility for France,

especially at the beginning of the perf8dVoreover, the remaining Continental countries

%5 Note also that in the Swedish case assortativingnatcounts for almost 100% of family characterssteffects on

educational mobility; indeed, this arises from khek of relevant information about family charadtcs in the Sweden
data (parental occupation and the number of sib)ing

26 Comi (2003) ranked France in an intermediate positi terms of educational mobility. The differeneith respect to

our results might be owed to (i) difference in theasure of intergenerational mobility (she used twability indexes

derived from the transition matrix) or to)(ilifference in sample selection (ECHP 1994-1998,qu#lie sub-sample of
individuals whose parents are in the sample as)wale believe that, in all likelihood, the sampkdested by Comi

reflects the cohorts where the degree of educdtionaility tends to decrease in our study (i.e.inttlials born around
1970).
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are situated in an intermediate position, althowgthin this group Belgium exhibits
somewhat lower levels of mobility than Austria ahd Netherlands. Finally, as commonly
found in the literature, Southern countries have thighest level of persistence in
educational attainment.

We claim that this heterogeneous picture of edaoati mobility in Europe is
principally the product of differences in the edimaal systems and the amount of public
expenditure on education. Indeed, we show thatHeomtcountries have a lower level of
mobility, which is probably the result of the dedayimplementation of compulsory school
reforms, compared with Continental and Nordic caast(see Fort 2006 for a good review
of educational reforms in Europe). Moreover, histaly, the former countries invested
substantially fewer public resources in educatiwhich may also have constrained the
degree of intergenerational mobility in educatiorstainment. Additionally, Nordic
countries might display the highest level of mdpjlias these countries were pioneers in
introducing a comprehensive structure of secondmiycation; in fact, comprehensive
secondary education considerably reduces the tatatisassociation between child’'s
schooling and parental background (that is, a isetearibus increase in educational
mobility). In order to explain fully the higher lel of mobility in Nordic countries,
however, as suggested by Hassler et al (2007), \gktralso consider the higher level of
wage compression and labour market flexibilityhede countries with respect to Southern
and (to a lesser extent) Continental countriescwvimay translate into higher educational
mobility.

With respect to temporal patterns, we report a ggmecrease of educational mobility
during the 40 years considered: nevertheless etidency is not homogeneous and mainly
depends on the starting-point (that is, the degfewobility reported for the first cohort).
Indeed, the rate of increase of educational mehigithigher for those countries with the
lowest level of mobility in the first birth coholt1940-1945); furthermore, it remains
almost stable over time for those countries withryvligh initial mobility (Nordic
countries, except Norway, and France).

The most important message of the evidence orethedral patterns is that there is a
sort of ceiling of educational mobility; that is, countries where the degree of educational
mobility was already very high at the beginningtlod period, mobility remains stable or
even decreases. This means that, to some extematezhal attainment is always related
to parental background, regardless of the desigheoéducational system or the amount of

public expenditure on education. We must also esiphahe significant improvements in
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educational mobility experienced by many Southerd @ontinental countries during the
period analysed. For the latter, we observe a t¢téatency of convergence to the levels of
mobility of the Nordic countries. For Southern cties, however, the complete
convergence is still very distant and it is not ptetely achieved even at the end of the
period. Even so, we believe that by using datarnefg to a more recent period we may
have observed a further reduction of the distamterden Southern and Nordic countries in
terms of educational mobility/.

Regarding the separate contributions of fathersnawoithers, we observe that for Nordic
countries, Belgium and Greece, there is no stadististinction between the two. On the
contrary, for the rest of the countries, individeglucation is more attached to paternal
education than to maternal education, with the jgtxae of Austria, where we find the
opposite result. We obtain very interesting evidgermmowever, that at a given point in time
(depending on the country) the degree of educdtimadility with respect to each parent
converges to the same level. Even so, the genezabage is that considering only the
intergenerational elasticity with respect to théhéa (common practice in the empirical
literature) may distort, to some extent, conclusiabout the degree of intergenerational
persistence of socio-economic status.

This result may be in part related to the reductiorthe gender gap in educational
attainment in the parents’ generation but we aleseove a convergence between the
degree of mobility with respect to fathers and reathin countries where the mean gap in
educational attainment between the two parentastermamely France, the Netherlands,
Portugal and Spairi}. Therefore, to explain the convergence of fatheds mothers in the
contribution to total mobility, we might search fother explanations: an interesting
possibility is the changing role of mothers in faeiily and in the cognitive development
of the child, which is also related to the incregsparticipation of women in the labour
market. Note, however, that we carried out theyamaineglecting gender differences; that
is, we computed the mobility index for the oversdimple, including both males and
females. Perhaps by considering males and femalasseparate fashion, we would find
more evidence on the role of fathers and mothermsdiurcational mobility (an interesting

issue for future research, not investigated heregasons of space).

2" Nevertheless, we must also stress the fact tdtaty and Portugal we find that the temporal @ats of educational
mobility are roughly stable (especially in Italytae end of the period).
2 The results are not shown here but are availgima vequest from the authors.
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Finally, we find substantial effects of family chateristics on the degree of
intergenerational persistence in educational attamt; however, this effect is not the same
for all the countries, with lower effects recordint Nordic countries, France and the
Netherlands. Between the components of family ataretics, which exert some effect,
we find that the effect of financial problems isngeally low (perhaps owing to the
subjective nature of the variable); moreover, tiiteceé of the number of siblings on
educational mobility also seems to be small. Néwetess, our results suggest that family
socio-economic status and parental assortative ngpagiccording to education have
significant effects on educational mobility, whiare also likely to remain constant over
time. As is usual when OLS is applied, the inteigdten of these results in causal terms
requires the independence of the explanatory Viasabf the Extended Measurement
Model (eq. 3) and the random disturbances. If liyigothesis is not accomplished biased
estimations will be obtained.In any case, if we assume that the role of thebsexvable
Is constant over time and/or among countries, esults are still informative at least in a
descriptive sense.

In general, the obtained evidence indicates thatetstanding the role of family
characteristics in ‘mediating’ the relationship ee¢n parental education and children’s
schooling is crucial for the analysis of educatiomability. This is because (i) parental
education is statistically associated with othemifa characteristics and (ii) those family
characteristics operate (even if not in a causakeleas a determinant of children’s
educational attainment. Therefore, especially iuntees with stratified educational
systems, family characteristics represent ‘edunatioircumstances’, or, more specifically,
elements that influence educational attainmentabeitout of the control (or responsibility)
of the individuals (children). This means that pigs aimed at reducing the degree of
intergenerational persistence of education, inoi@chieve equality of opportunity, may
also be directed at cutting the link between familyaracteristics and educational
attainment. Once again, we believe that the mdstife way of reaching a significant
increase in educational mobility is through theadtction of a comprehensive secondary
education system that is compulsory until the afeeighteen. Indeed, this kind of
educational policy has been implemented in someaan countries and is part of the

educational policy agendas in many others.

29 The EU-SILC database does not contain any valigltingent to apply IV methods to correct the potdrgiadogeneity
bias, nor are we allowed to use panel structutBesurvey in order to deal with unobserved hetmedy, given that the
variables used in the analysis (those containeitheénintergenerational Transmission of Poverty Mejlwlo not vary
between waves.

24



5. Conclusions

This paper adds some new evidence to the literatfirmtergenerational mobility;
specifically, we explored the degree of educationability in twelve European countries
and its evolution across eight birth cohorts, coxgeindividuals born between 1940 and
1980. Exploiting the cross-country comparable imfation about individual and parental
educational attainment in the 2005 wave of the HLES we tried to fill the gap in
comparative studies of intergenerational mobilggdecially for Southern countries). We
used a new index of intergenerational mobility, ebhiaccounts for both absolute and
relative changes in educational mobility. Moreovédre proposed index enables the
consideration of the global degree of mobility laes weighted sum of mobility with respect
to the parents; additionally, the statistical pmips of the same index permit the analysis
of the role of family characteristics on the observintergenerational persistence of
educational attainment. In other words, we tredtedily characteristics as ‘mediating
factors’ in the statistical association betweereptal and child schooling.

In sum, we showed that educational mobility is leigim Nordic countries and lower in
the Southern countries and that the Continentahtt@s are situated in an intermediate
position, with the unexpectedly good performanceFadince. Furthermore, educational
mobility tends to increase in Southern countries ianrsome Continental countries, but it is
almost stable in Nordic countries and in Francis; ithbecause the latter countries exhibit a
very high level of mobility from the beginning dfd period analysed, suggesting that there
is a sort of ‘ceiling’ of intergenerational mobylitWe have also found that mobility with
respect to the father and mobility with respedhi® mother converge to the same level for
almost every country (except Italy and Portugdlis tnay in part be owed to the reduction
of the gender gap in educational attainment dufiegparents’ generation, but we believe
that the most relevant explanations for that cogerece are the changing role of the
mother within the family and the cognitive develagrhof the child. Moreover, we expect
potentially different results in the case when edional transmission for males and
females is considered separately.

Finally, we suggest that family characteristicscart for a significant part of the
observed educational persistence, mainly repredeinyethe effect of socio-economic
status and parental educational assortative mafihg. significant correlation between
family socio-economic status and parental educatexacerbates the degree of

intergenerational persistence because socio-ecanstatus matters for the children’s
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education. Moreover, parents are likely to mateating to education, and this contributes
to reinforcing the intergenerational correlationsofcio-economic status; that is, parental
assortative mating acts as a family characteristiediating the relationship between
parents' and child's completed education. Therefmeder differences and a more detailed
investigation of the channels through which fanciharacteristics affect mobility represent

new and interesting topics which will be the subpcfuture research on intergenerational
mobility.

METHODOLIGICAL ANNEX

Definition of the mobility index
The index is defined in the following way:

~2 2 ~2 ~2
A 1= e *Oem 5 _ Yoy Ien _
(B2+07)+(62+67) T (62+G7) T(62+67)

= A,-(Child vs father mobility inde}+ A, -( Child vs motheobility index)
G2 +07?
(2) /11 = A2, A2, A2

20, +0; +0,
"2+"2
3) A== Im
o (za—swha—;J
(4) A+A,=1
where:
n 1
5) Uf:N—_lzciz
n 1
(6) Uf:N—_lzfiz
A 1
7 2: 2
() On=g 2™

(8) OA-(Z(:—f) :ﬁ_z«% - f)

©) Gt =y 2 G- m)
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and c, f,m represent the log years of schooling of childhéatand mother; for
convenience, all the variables are expressed inatiens from the population
mean.
Note that the mobility indekcan be represented in an equivalent form, that is:
_ 2G> (g - m)?
PICEDIEIIEIN.

This alternative specification enables us to prtivat the intergenerational
mobility index| will be always included in the interval (0, 1)rsf let us suppose
that the father and the mother share the same ®oh@llevel: if the child
replicates the educational level of the parents vidue of the index is zero, which
Is the case of perfect immobility. In fact, in tlcigse we have:

e Y Gmm
DXEONENE W

because, by definition, both elements of the nutoer@e equal to zero. Second,

on the opposite side, the maximum value thedn reach is one, which represents
the situation of perfect mobility. This happens dee, with simple algebra, the
numerator of the index can also be expressed:

D.(c 1)+ (g-m)’ ZPZ"'Z -2 cf+> ¢+ mi-2) cm
DX N NE PNEPIEDN ML

Indeed, if the covariance between child’'s and pateyears of education is zero

(i.e. the outcome of the children is independeainfithat of his/her parents), the

index takes the value of one, because in this eesehave Zc,fi =0 and

Zc, m = 0; therefore, the mobility index is equal to:

Z(C_ f)? +Z(q m)? ZPZ"'Z if2+ZiC2+Z Fﬁ:
ZC £ 82D+ Y F+Y 2+ A+t

Note also that the proposed index expresses energtional mobility as a
weighted mean of the degree mobility with respeadch parent. This means that,
given the additive decomposability of the expreassin(1), the proposed index also
enables the analysis of intergenerational mobitth respect to the two parents
separately; we can therefore examine (1) if indigis schooling is more (or only)
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attached to the educational background of the fatheo that of the mother, and
(2) whether the contribution of each parent torogge@erational mobility changes

according to time and place.
Reparameterisation of the mobility index

The mobility indexI can also be represented in terms of the parametdhe
two intergenerational persistence regression modetsch link the child’s log

years of schoolint] to the log years of schooling of the two paretitat is

¢ =B, Of + &, : children vs. father intergenerationafression

¢ =, 0m+& . :children vs. mother intergenerationagressior

Using algebra, the mobility inddxcan be expressed in the following way:

(10) | =[(1_Rf);(1_ Fﬁ)}w -5, Far+ B, §w,
_ 207
N Rt
P T —
(G450 +(G2+57)
13) w= O

(G +071)+(62+6,)

(14) wtw,+w,=1

where

(15) R?isthe R of the OLS regression=c3, - . +E,

(16) R:isthe B of the OLS regression =3, - . +&,

This reparameterisation shows that the underlyimgfinition of
intergenerational mobility expressed bycaptures both relative and absolute
changes in intergenerational persistence, thathis,intergenerational elasticity
parameters (the betas) and the R-squared from W ihtergenerational
regressions respectively. As equation (10) shows, mobility index increases

% Note that the betas obtained from these regressidmere the dependent as well as the explanatoighbles
are expressed in terms of deviation from the rdsmeeneans, are exactly the same as those thabean
obtained from the OLS regressions with the origieat!| variables plus an intercept term.
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when the explanatory power paternal educatjnand/or maternal educatioR’

in the bivariate intergenerational regressions ekes®. Also, the mobility index
increases when the elasticity between father’s a&ttut and child’s educatio;zfa’f
decreases and/or when the elasticity between metkducation and children's
education ,@m decreases. Finally, note also that the contribut® relative and

absolute mobility to the value of the proposed mndkpends on the weight

attached to each component.

I nter gener ational mobility and family characteristics

Another appealing property of our mobility indextihat it enables us to link the
degree of intergenerational mobility to other deti@ants of individuals' schooling
— i.e. family characteristics other than parentduication. Let us consider an
Extended Measurement Model (EMM) for the log indual's schooling that

includes both father's and mother’s education gdagvatory variables, as well as a

vector of other family characteristid?)(composed ok elements; that is:
17) ¢=p,f+B, m+d R+ T
Multiplying (17) by f,, dividing by f?> and summing over thewe obtairi:
a £MG-pp, &l 5 LR

2.1 2 f2 Z f,?

It should be noted tha,f?f in equation (15) is the left-hand side of equatib8),

S0:

A m f-R
19) B, =5+ mzz::fz 5'{22“]:2}
In a similar way we can obtain:

(20) f,= 5, +ﬁfzz il J{sznf}

Finally, substituting (19) and (20) in (10) the nibpindex | can be expressed as:

% The last termei q/ZfZ cancels out from (18), given the mechanical ortimadjty between the OLS
residuals and the explanatory variables includetdeérmodel.
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(21 I:{(l_Rf)“l_ Fﬁ)}wﬁ o P _5(22%]} @+

+ _~_~zfi'm_~zf|Rii+.”+~zt'Fﬁi +
AR ( IR WA |
. _~_~Zfrm_(~2m-ﬁi+ Lz L MR

AT YT T }“’3

The last expression enables us to establish at dinkcbetween the degree of
intergenerational mobility estimated bywith the existing statistical relationship
between parental education and other family charatics. In other words, we are

able to analyse the role of family characterist&ss mediating factors in the

intergenerational transmission process. In fathdfestimated coefficient vector
is positive, the degree of observed mobility insesawith the covariance between

paternal and maternal education with the variainielsided in the vectoR (which

are captured by the termy f.R and Zm-R respectively)and vice versa.
Moreover, the degree of intergenerational mobitgo depends negatively on
parental educational assortative matinim-f), which means that the

intergenerational persistence moves in the samecttin as the association
between the educational background of the two psren

This result implies that we can construct a codattmal mobility index,
obtained by forcing the covariance between paresdaication and other family

characteristics to be zero. This can be done byrsapimg from the expression
(21) the relevant component of the covariance mesrp_f-R and> m-R —e.g.
zero statistical association between parental dwucand family characteristics.

More specifically, the impact of the correlationtween paternal and maternal

education with the whole set of family charactésst(i.e. the global effect of
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family characteristics on observed mobility) is negented by the difference
between the baseline index and the following sitealanobility index

(22) |*:{(1‘Rf)+(1'Ri)}-wl{l—/}f mszrzn} o+

where the covariance between family characteristicd father's and mother’s
education is forced to be zero.

In the same fashion, the mobility index proposecktalso enables the analysis
of each component of family characteristics seplrat-or example, if we are
interested in quantifying the impact of theelement of the vector of family
characteristidk, we simply have to compute the counterfactual titgkindex in
which the covariance betweeR, and paternal and maternal (respectively)

education is equal to zero:

(23) | ** ={(1_R12)'|2'(1_ Fﬁ)}a{_l_

+1-7 Z m Zfa_l_ . Z RHI ) Zf'Rﬂ_l_ +~Zfi'R<i 2 +
{1 B b Zfiz [ Z f2 5‘1 Zfz 1+1 quz ) th ]} a,
Jils A Zf.m_[~2m R, s XMR, o YmR, +~Zm-%ﬂ
|:1 IBm IBf Zmz q Zmz 5171 Zmz 51+1 Zmz d( Zrﬁ 2

Finally, it is possible to analyse the degreentérigenerational mobility in the
hypothetical situation of no relationship betweathér's and mother’'s schooling,
that is, without parental assortative mating. Iimeoway, the mechanics of our
mobility index imply that the correlation betweeatter's and mother’'s education
can be taken as another intervening element inntieegenerational transmission
process; therefore, the impact of parental assegtamhating can be obtained by

computing
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(24) | *** :{(1_ Rf2)+(1_ Rz“)}a)l+{l—ﬁf —5’(2 fiR H W, +

2

a4

which corresponds to the baseline index expresseth §21), except that the
covariance term between the years of schooling tetew by the two parents is
equal to zero. In a nutshell, the proposed mohititlex allows investigation of the
role of family characteristics and parental assimganating as mediating factors in

the intergenerational transmission of educatiottalranents.
Distributional considerations

Given the mobility index as defined in equation (reviously detailed,

A2
_ G

(62 +62)+(62+62)’

~2
tO0cm

~2 ~2 A

~2

: Oty Oy O lop 2
and given that the statistics;—, ——, —5 and —; follow x“ distributions
U(c— f) a(c— m) Jc Jf

divided by the corresponding number of degree eédom, the proposed index
holds a well-defined empirical distribution. In theesent application, the empirical
distributions of the mobility index for each coynaind each cohort were computed
by generating 20,000 replication of each elemerthefmobility index. Reporting
these results, however, was not feasible becaueeaxcess of information. One
way to summarise this huge amount of informatioto ibuild empirical confidence
intervals, recognising that the amplitude of thogervals depends on the selected
confidence level. The selection of the confiderael is always arbitrary and less
informative than showing all the distribution, batany case this approach is a
standard way to facilitate the presentation. In awase, following the
recommendation of certain authors, a confidenegrvat of 70% has been selected.
As the confidence level increases, the amplitudthefinterval also increases but
the informative content of the interval decreases.e—there is a kind of trade-off

between exactness and relevance. Obtaining onect@mswer out of three (this is
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what a confidence interval of 70% implies) was ¢heerion selected to resolve the
trade-off between accuracy and relevance.
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APPENDIX

TABLE 1: DEFINITION AND SAMPLE SIZE OF BIRTH COHORS

BIRTH

COHORT
1940-45
1945-50
1950-55
1955-60
1960-65
1965-70
1970-75
1975-80

TOTAL

Denmark Finland Norway Sweden

313
282
269
396
479
461
380
184

2764

NORDIC COUNTRIES

816 403
985 421
879 409
799 437
733 434
621 429
493 362
393 209
5719 3104

491
432
383
355
400
390
374
257

3082

CONTINENTAL COUNTRIES

Austria Belgium France Netherlands
504 567 986 543
474 648 1193 585
491 669 1185 533
567 705 1213 558
556 730 1298 677
533 663 1215 669
377 546 1129 511
217 390 667 257

3719 4918 8886 4333

SOUTHERN COUNTRIES

Greece ltaly Portugal Spain

788 3358 712 2092
804 3506 688 1987
889 3181 704 1997
886 3413 761 2313
870 3781 754 2455
915 3582 663 2174
824 3302 581 2035
604 2032 419 1409

6580 26155 5282 16462

TABLE 2: CONVERSION OF ISCED LEVELS INTO EQUIVALENYEARS OF EDUCATION

NORDIC COUNTRIES
Denmark
Finland
Norway
Sweden

COMPLETED EDUCATION—ISCED

ISCEDO ISCED1 ISCED 2

CONTINENTAL COUNTRIES
Austria

Belgium

France

Netherlands

SOUTHERN COUNTRIES
Greece

Italy

Portugal

Spain

2 6 9 12
2 6 9 12
2 6 9 12
2 6 9 12
2 4 8 12
2 6 8 12
2 5 9 11
2 6 9 12
2 6 9 12
2 5 8 13
2 6 9 12
2 6 8 12

ISCED3 ISCED 4 ISCED 5-6
13 15
13 16
13 16
13 15
13 16.5
13 16.5
12 155
13 15
13 16.5
14 18
13 16
13 17

Note: the same conversion applies to individaals parents.
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TABLE 3: EXPLANATORY VARIABLES OF THE EXTENDED MEASJREMENT MODEL

VARIABLE DEFINITION MAXIMUM | MINIMUM

logarithm of imputed years of

log(father's years of education) education (father)

country specifics

logarithm of imputed years of

log(mother's years of education) education (mother)

gender dichotomic: 1 if male 0 1
number of brothers/sisters 0 21
when the individual was 14
dichotomic: 1 if the father

father not working was unemployed or inactive 0 1
when the individual was 14

number of siblings

dichotomic: 1 if the mother
mother not working was unemployed or inactive 0 1
when the individual was 14

dichotomic: 1 if the individual
intact family was living with both parents 0 1
when he/she was 14

socio-economic status index
highest parental ISEI (occupation); highest among 16 80
the two parents




FIGURE 1la: MOBILITY INDEX— NORDIC COUNTRIES
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FIGURE 1b: MOBILITY INDEX — CONTINENTAL COUNTRIES
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FIGURE 1c: MOBILITY INDEX — SOUTHERN COUNTRIES
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FIGURE 2a: SIMULATED MOBILITY INDEX— NORDIC COUNTRIES
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FIGURE 2b: SIMULATED MOBILITY INDEX — CONTINENTAL COUNTRIES
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FIGURE 2c: SIMULATED MOBILITY INDEX — SOUTHERN COUNTRIES
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TABLE 4: BASELINE MOBILITY INDEX AND SIMULATIONS

NORDIC COUNTRIES

BIRTH DENMARK i FINLAND i NORWAY i SWEDEN

COHORT| INDEX A B c D E! INDEX A B C D E ! INDEX A B c D E! INDEX A B C D E
1940-45 : 0.756 0.917 0.771 0.772 0.832 o_793§ 0.659 0.786 0.651 0.662 0.715 0.7282 0.714 0.7950.716 0.790
1945-50 . . . . | 0.772 0.8950.780 0.783 0.824 0.816; 0.655 0.787 0.663 0.661 0.722 0.691; 0.746 0.8210.755 0.819
195055 | 0.811  0.9280.815 0.811 0.817 o.915§ 0.854 0.969 0.863 0.882 0.907 0_873§ 0.694 0.8150.689 0.696 0.746 0.762§ 0.780 0.8520.783 0.849
195560 | 0.732  0.8260.733 0.733 0.781 0.781] 0.801 0.8980.808 0.825 0.864 0.824] 0.690 0.808 0.689 0.691 0.743 0.746; 0.735 0.8250.736 0.821
1960-65 | 0.789  0.8980.794 0.796 0.813 0.889! 0.795 0.8720.797 0.793 0.820 0.842! 0.797 0.8890.794 0.798 0.825 0.854! 0.766 0.8490.769 0.839
196570 | 0.727  0.8300.724 0.727 0.773 0.795/ 0.718 0.8180.715 0.720 0.760 0.772] 0.787 0.8720.789 0.783 0.835 0.830 0.784 0.868 0.789 0.860
1970-75 | 0.681  0.7740.677 0.683 0.732 0.733! 0.823 0.864 0.824 0.822 0.833 0.858 0.809 0.8750.805 0.807 0.851 0.831 0.743 0.8190.744 0.811
107580 | 0.720  0.8340.719 0.730 0.758 0.776] 0.855_ 0.9650.863 0.855 0.954 0.867! 0.803 0.8920.800 0.805 0.831 0.850{ 0.797 0.8750.802 . 0847 .

CONTINENTAL COUNTRIES

BIRTH AUSTRIA | BELGIUM | FRANCE i NETHERLANDS

COHORT| INDEX A B C D Eg INDEX A B c D E : INDEX A B C D E : INDEX A B c D E
1940-45 | 0.720  0.9000.736 0.733 0.738 0.828; 0.655 0.7970.657 0.658 0.743 0.697; 0.780 0.8720.785 0.783 0.804 0.832; 0.646 0.7640.650 0.654 0.698 0.680
194550 | 0.670 0.8330.678 0.682 0.721 o.759§ 0.554 0.7310.569 0.557 0.655 0.598§ 0.780 0.8730.788 0.786 0.808 0.825§ 0.645 0.7810.646 0.652 0.705 0.713
195055 | 0.674  0.7960.674 0.678 0.712 0.749; 0.692 0.8260.705 0.703 0.763 0.739; 0.802 0.9000.799 0.829 0.823 0.845{ 0.669 0.8020.671 0.683 0.717 0.724
1955-60 | 0.750  0.8780.762 0.765 0.785 0.804! 0.638 0.7840.652 0.642 0.731 0.666! 0.805 0.9060.811 0.823 0.822 0.852! 0.671 0.7960.665 0.675 0.730 0.729
1960-65 | 0.752  0.8750.760 0.761 0.782 0.812i 0.656 0.8400.662 0.663 0.743 0.726i 0.780 0.8680.782 0.803 0.818 0.802i 0.696 0.8100.705 0.696 0.760 0.730
1965-70 | 0.771  0.8660.776 0.789 0.807 0.809; 0.694 0.8620.709 0.693 0.761 0.758' 0.738 0.8730.747 0.769 0.770 0.777, 0.759 0.857 0.766 0.760 0.805 0.801
1970-75 | 0.752  0.9010.754 0.772 0.771 0.856! 0.744 0.8730.758 0.747 0.812 0.784i 0.777 0.9060.788 0.806 0.801 0.834! 0.759 0.8720.760 0.760 0.798 0.832
1975-80 | 0.767__ 0.9100.780 0.781 0.791 0.851; 0.717_ 0.8710.749 0.730 0.773 0.764; 0.824 0.9430.837 0.835 0.847 0.878] 0.693 0.7830.684 0.690 0.754 0.744

SOUTHERN COUNTRIES

BIRTH GREECE i ITALY i PORTUGAL i SPAIN

COHORT| INDEX A B C D E! INDEX A B c D E! INDEX A B c D E ! INDEX A B C D E
1940-45 | 0.604  0.794 0.617 0.685 0.6622 0.542 0.7230.559 0.554 0.626 0.589§ 0.510 0.673 0.524 0.584 o.553§ 0.592 0.7700.607 0.598 0.669 0.657
194550 | 0597 0.775 0.614 0.688 0.648] 0.600 0.7750.620 0.616 0.676 0.650; 0.551 0.740 0.572 0.623 0.618{ 0.596 0.7800.611 0.605 0.674 0.668
195055 | 0.645  0.826 0.674 0.725 0.697! 0.587 0.7590.608 0.601 0.669 0.626! 0.553 0.729 0.572 0.632 0.610! 0.611 0.786 0.627 0.625 0.685 0.670
195560 | 0.643  0.820 0.668 0.720 0.704i 0.602 0.7740.621 0.629 0.681 0.638/ 0.543 0.737 0.565 0.627 0.611] 0.613 0.8130.625 0.622 0.692 0.699
1960-65 | 0.687  0.848 0.715 0.755 0.743; 0.641 0.806 0.653 0.669 0.712 0.684; 0.605 0.803 0.640 0.669 0.690! 0.612 0.8090.619 0.627 0.689 0.698
1965-70 | 0.684  0.839 0.694 0.763 0.738! 0.625 0.8010.645 0.645 0.703 0.671i 0.563 0.773 0.600 0.630 0.654i 0.649 0.8300.661 0.663 0.713 0.733
1970-75 | 0.719 0.885 0.747 0.774 0.789; 0.644 0.8170.661 0.665 0.709 0.706] 0.552 0.764 0.586 0.617 0.650; 0.644 0.8150.656 0.666 0.718 0.701
197580 [ 0.634 0819 . 0.677 0.719 0.671! 0.662 0.8130.681 0.671 0.736 0.697| 0.589 0.812 0.649 0.634 0.680! 0.710 0.8760.733 0.721 0.759 0.787

SIMULATIONS:

- A > NO FAMILY CHARACTERISTICS (EDUCATIONAL CIRCUMSTANES)
- B > NO FINANCIAL PROBLEMS
- C-> NO SIBLINGS
- D> NO SOCIO-ECONOMIC STATUS
- E-> NO EDUCATIONAL ASSORTATIVE MATING
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