Too much to pay: an estimation through microsimulation techniques

of the monetary costs of early school leaving in Spain

Abstract

Simulation techniques are nowadays widely applechany areas of knowledge,
trying to provide tools predicting future behaviorsreactions. Public economy
is one of the areas paying more and more atteititast years to simulation
techniques in order to evaluate the achievemedifferent public policies,
though these techniques are not as developedadisénsubjects. In this context,
this paper attempts to provide empirical evidewcgimulation literature,
gathering two main aspects: on one hand, an extieguld alarming problem in
Spain, the monetary costs associated with earlgaddbaving (Spain’s ESL rate
stands at more than 30%, making it one of the lsiginethe EU); and on the
other, a not very common methodology to approaishphenomenon:
microsimulation techniques. Specifically, a behaalionicrosimulation model is
proposed in order to study the effects on employrand wages of eradicating
early school leaving in Spain over a twenty-yeauethorizon. Our results, under
various scenarios, indicate that an increase in Gfetween 4 and 17% could

be achieved.
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1. Introduction

This article seeks to estimate the monetary castscaated with early school leaving
(henceforth ESL) in Spain, using microsimulatiochte@iques for that purpose. The
added value of this article relies, on one handhenmportance of determining the
monetary costs of ESL, and on the other, on thelsition approach we use, not as
usual in social sciences as in other areas of keayd, related to computing or labs
research. The studied phenomenon, ESL, has mgr{atawell as non-monetary) costs
for individuals and society alike, and their caftidn is essential for guiding decision
makers in their efforts to identify the correctipm@s for an area where most of the
investment is made by the public sector. We shetileks from the outset that the scale
of ESL in Spain is of particular concern: 31% o&8jards aged between 18 and 24 in
2007 had dropped out of the education system haangpleted, at most, lower

secondary education.

The medium and long-term future of these young [geisdess promising than
that of those who decide to enroll in post-compuylsmlucation: numerous studies
conclude that the income of those who drop ouhefaducation system prematurely is
lower, that they have a higher probability of beurgemployed, marginalized or
involved in criminal activity, and a greater likatiod of finding themselves in a worse
state of health and of enjoying lower rates of peas$ satisfaction. However, it is not
just the individuals who suffer the negative consaxes of this decision, but the
country as a whole. A high proportion of poorlyitied individuals has considerable
repercussions: the taxable income that they gemesatbviously lower, while their

public expenses (for services such as healthazstcg, unemployment benefits, etc.)



are greater. What's more, the country also sufferseral losses in terms of
unemployment, productivity and growth.

Policy makers are aware of the need to tacklepttublem and to reduce the
proportion of young people who drop out of edugapoematurely. One of the primary
goals fixed by the Council of the European Uniod0@) is to reduce the ESL rate
among its member states to 10% by 2020. By so daidgrect impact on equity, social
cohesion and active citizenship is expected tochéesged, as long as it would allow all
citizens to incorporate within lifelong learningograms.

The analysis of the costs associated with thetfettsome individuals do not
attain a sufficient level of education to enablenthto progress adequately either as
individuals or in society has received little atten in Europe. As we shall see below
(section 3), this line of research has attracteticierable interest in English-speaking
countries, most specifically in the US, Canada Aastralia. By contrast, in non-
Anglophone European countries few studies have bedartaken, as Psacharopoulos
(2007) has pointed out. In particular, in the cals8pain no one, to date, has
specifically sought to quantify the costs of ESlkesktles, microsimulation techniques
provide a very interesting research line, arismthe field of economic analysis of
public expenditure policies.

Thus, there are three factors that make this supgaticularly worthy of our
attention: first, the very high levels of ESL ingsp second, the concern being shown
by both national and European bodies for this gobland, finally, the lack of analyses
undertaken to date in non-Anglophone countries.

The rest of this article is structured as followssection 2 we review the
problem of ESL in Spain, and draw comparisons withsituation in the rest of Europe.

Section 3 is dedicated to reviewing the methode®gind results of studies that have



calculated the monetary costs of ESL. The methayoémd the data used in our
empirical analysis are presented in section 4ettien 5 we present and discuss the

results obtained. Section 6 concludes and exanteesnplications of the study.

2. Early school leaving in Spain

In this article we use the definition of early sohieaving employed by the European
Commission: the share of the population aged betwW8eand 24 with at most lower
secondary education and not in further educatidnagring. In Figure 1, we see that,
despite the fact that almost all countries redubed ESL figures between 2000 and
2007, most are still some distance from the godlogt fixed by the EU for 2020. The
case of Spain is particularly striking, not onlychese of its high rates of ESL (around
30%), but also because it is one of the few coesitn which the ESL rate increased
between 2000 and 2007. As can be seen in Figumelyl Portugal, Malta and Turkey
have figures higher than Spain’s. Moreover, whike ESL rate in Spain fluctuated

between 1996 and 2006, the values never variedyfeam 30%.

Insert Figurel here

The comparatively high incidence of ESL in Spaiexplained in part by the
low level of educational attainment of the previgeseration but also, among other
factors (see, Calero, 2008), by the low wage rettwrpost-compulsory education in
comparison to other European countries. This méaighe incentives to invest in
higher levels of education are not as great. Théaxcteristic of the Spanish job market
has come to the attention of OECD experts, wholigigted this weakness in the
Economic Survey of Spain 2008 (see, OECD, 2008).

We conclude this section by highlighting the conseges of ESL on

employment patterns in Spain. Activity rates ofigachool leavers are lower;



moreover, their risk of unemployment is consideydbgher: in 2009, there was a nine-
percentage point gap between the respective risk@iployment of an individual with

post-compulsory secondary studies and that of Ay gehool leaver.

3. Literaturereview

3.1. Microsimulation in economics sciences

In economic sciences, microsimulation is defined ast of microeconomic techniques
aiming to predict changes in some economic evém{sublic economics, the potential
of this methodology relies on the possibility ob&ating the impact of a shift in a
policy, without really performing it. In this fieJdnain work with microsimulation has
been done in tax evaluatipmot so much on the expenditure side (educ3ttuenlth,

justice, pensions, unemployment transfers, etc.).

Microsimulation in economics requires some elememtgod micro database,
containing enough information about the unit oflgsia (in this case, usually citizens);
an econometric model providing these individualsaweor; the predictions resulting

from this model; and, of course, the policies whacé to be changed and evaluated.

! Choi (2011) provides a good survey of referencet for tax and expenditure simulations, as weh as
classification of models of microsimulation.

% The articles of Gertler ar@lewwe (1990), FerreirandLeite (2002), Tod@ndwolpin (2002),

Bourguignon and Ferreira (2003), Attanasio, Coatab Szekely (2003), De Pablos and Gil (2008) or
Choi (2011) are some examples of different appboatof microsimulation techniques in the field of

education economics, the policy we analyze inphiser



Once the changes are applied, some other aspecte @nalyzed, such as the resulting

income distribution, winners and losers of the mefochanges in welfare, etc.

3.2. Evidence on the costs of early school leaving

As mentioned above when outlining the objectivethie paper, there are
important reasons as to why a study of the coséady school leaving is of interest.
English-speaking countries, with the US at theadyeaware of the need to determine
the losses attributable to early school leavingeh@nducted numerous studies
analyzing and quantifying the magnitude of thisrgraenon. In Europe this line of
research is not yet fully developed, while in Spaaare unaware of any study that
seeks to estimate the costs of early school leaving

The origins of this line of research can be trauack to the early seventies in
the US, when its Senate commissioned a pioneetirtty ¥y Henry Levin (1972). This
report undertook the first estimate of the costhéonation of the failure to attain a
minimum of high school completion, focusing onftiifee income losses and on the
burden to the nation of increased welfare experelénd the costs of crime, reduced
political participation and intergenerational mdigil

Adopting a similar line to that taken in Levin’s9@2) report, various studies —
conducted by different US institutions and researsh, have examined this question
from a range of perspectives and provide us witibee complete picture of the issues
at stake. The main findings highlight these numharthe US, a loss of 1.6% of the
GDP in income and taxes feach cohort of 18-year-olds who never complete high
school in the US (Levin et al. 2006, 2007); furthere, savings of 4.9 thousand million
dollars in costs related to violence (Vernez et1#199) or 17 thousand million dollars
in medical expenses, if all individuals managedreduate from high school (Alliance

for Excellent Education, 2006). In Australia, a i&se of 50% of ESL would mean an



increase in GDP of 0.28% by 2020, 1.1% by 2040g@Consulting Group, 2003). In
Canada, the Canadian Council on Learning (2008natgs private costs in terms of
annual earnings of 3,491 dollars for each studattdrops out, costs that reach 104,222
dollars if they are extended throughout an indigithulifetime. Similarly, the losses in
tax income and unemployment payments amount todrid%%.1 thousand million

dollars, respectively.

4. Methodology and data

4.1. Methodology

The idea underlying this estimation of the monetansts of early school leaving can be
succinctly summed up in the following question: tvauld the monetary effects be if
early school leaving were fully eliminated in Spain seeking to answer this question,
we aim to compare the real situation (in whichEHSL rate stands at around 30%) with
a hypothetical situation in which ESL is eradicatedhpletely. By comparing the two
situations we will be able to determine the indiiatland social costs associated with
ESL, since we estimate the losses associated wgiteraario in which some individuals
have very low levels of educational attainment. gneen that we are interested in
estimating the monetary costs, the perspectivetbatke is one that is related to the
labor market, studying the changes in individualages and rates of employment over

a twenty-year period in which ESL is eliminated.

To do this, we propose a methodology that is agphdour separate phases: in

the first two, a prior econometric study is undeeta which is necessary for the



following phases, in which the hypothetical sitoatis simulated and the monetary
costs of ESL are estimated.

The first of these phases seeks to estimate tleendietants of the educational
choices open to a 16-year old. Up to this age, &ilutin Spain is compulsory.
However, the law allows students to repeat up tmdasademic years and remain in
compulsory secondary education (the ordinary systeil the age of 18 and the end
of the academic year. But it is also possible sloate students of 16 or more do not
manage to complete compulsory secondary educaimmwh asEducacion Secundaria
Obligatoria or ESOin Spain), which means they abandon the educatistem with no
other qualification than that awarded at the engrmhary education. If before the age
of 25 these individuals do not return to the edocasystem, they will be added to the
ESL statistics, constituting the group in the woetative position as a result of their
having the lowest possible level of educationaiathent. Onc&SOhas been
completed, students are faced with having to makewadecision: to continue studying
in post-compulsory secondary education or to abamideir studies altogether. This last
option also falls under the definition of ESL. mg instance, the youngsters can enter
the job market, or remain unemployed and inactieally, those who complete post-
compulsory secondary education face a third datiséaving the education system
(which would not now be considered as ESL, sinedrdividual would have
completed post-compulsory secondary studies), maekmg on studies in higher

education.



We model this succession of educational choicghases using a double-
hurdle model, in which we estimate the probabilities of yourgaBiards between the
ages of 16 and 23 (individuals who are theoreficatle to continue studying) taking
each of the aforementioned decisions. In other sjor@ study the factors that
determine the likelihood of each individual chogseach of the educational
opportunities as opposed to the option of droppimigof the educational system. The
model used is known as a double-hurdle model becsurscessive choices have to be
made that are dependent on the earlier decisiahsaoreover, in each stage the
population of individuals is reduced, and that ls8ample selection must be taken
into consideration. For example, a student cannobse to study post-compulsory
education if he or she has not completed compuksecpndary education. To conduct
all the likelihood estimates, we use discrete ahpiobit model$, in which the
dependent variable captures the option in whichritizridual chooses/completes or not
each of the levels of education. The literaturéhos question is extensive (see, for
example, Dronkers, 2008) and confirms that theeeaanange of socioeconomic and
cultural factors (including household income, tbedl of education or job situation of
other family members, the job market situation,)dttat have a decisive impact on the
educational choices made by an individual.

Having modeled the behavior in terms of the edooalidecisions of young
Spaniards that are theoretically of an age to baystg, in the second phase we analyze
the effects of eliminating ESL on this age groufgatly such a situation would result in

major changes to the education system and the ggkean Individuals who previously

*For a detailed theoretical and applied explanaticthe double-hurdle model, see Dubin and
Rivers (1990).

* See Greene (2008) for a review of discrete chwicdels.



dropped out of the education system had basicatyyaptions: to enter the job market
as workers or to remain unemployed. Under the stemawhich ESL is eradicated,
these young people would be forced to leave therjatket or their situation of
unemployment or inactivity and return to the ediscasystem. Thus, in the best of
cases, they would have to forego their wages. vesalt, the job market would undergo
a transitory reduction in the number of the leastlijed workers during the early years
of the process of reducing the ESL rate. Goingsiep further, we can then consider
what would happen if this situation (the eliminatiaf ESL) were to evolve in
subsequent years. Fixing a twenty-year period abthle assumptions are not subject to
excessively unpredictable changes: what would tbeatary benefits be for society of
having a better stock of human capital? How wohid situation be reflected in the job
market? To answer these questions we establish #dye bands (in addition to the first
that includes individuals, potential students, atj@do 23), whose wage and
employment profiles will predictably be quite diféat, given that they are individuals

at different points in their life cycle:

* Band 2: ages ranging from 24 to 37. This band éndaty years after
individuals have potentially obtained a post-corspty secondary education
qualification at the age of 18.

« Band 3: ages ranging from 38 to 42. This band éndaty years after
individuals have potentially obtained a higher edion qualification at the age
of 23.

* Band 4: ages ranging from 43 to 65. Terminates vetihement.

In applying the above approach, in this second@hasneed to estimate the

wage equations for individuals in order to identtig determinants of their earning a

10



higher or lower wage. Human capital theory has emadhthis question in depth by
studying the wage returns associated with investmesducation. The “Mincer
equation” (Mincer, 1974) has traditionally beendis® determine the extent to which
the wage earned by an individual depends on Hieolevel of education and work
experience. Successive contributions to the Miegeiation have helped perfect the
original econometric specification, so that in thligdy we take into consideration,
among other improvements, the incorporation ofseection bias. This involves
differentiating between individuals in a situatimihunemployment or inactivity (those
that do not receive a wage) and workers (thosedihva¢ceive one), so that the Mincer
equation is only applied to those that are in eymplent. The usual solution adopted in
correcting this problem is the use of Heckman’s-sigp estimator (1979). In the first
stage, this model involves estimating the probghbdf an individual being employed or
not, normally using a logistic regression maded the second stage of the model, and
only for those in employment, we estimate the wagpsations using Ordinary Least
Squares, as a function of a set of factors (intamdto education and experience) that
might affect this determination. This model is apglto each of the four age bands.
Next, in the third phase the simulation exerciselitis conducted, which
enables us to compare the real situation, in wtielphenomenon of ESL exists, with a
series of hypothetical situations that describtedtht scenarios under which ESL does
not exist: specifically, a new distribution is caleyed of these individuals in their
different age bands (which express the evoluti@artdby those youngsters who stopped

dropping out of the education system prematureltf) new levels of educational

> For a review of studies on educational returng Mincer equations and Heckman’s selection
estimation, see, among others, Willis and Rosedq)Land Mulligan and Rubinstein
(2008).

11



attainment. Accordingly, all individuals with primgand secondary education would
pass to the next level in the system, that is,-postpulsory secondary studies.
Additionally, and so as to take into consideratio@ possible evolution in future wage

premiums, we propose two alternative scenarios:

* Under the first of these scenarios, we assumehibavage premium does not
change with respect to the situation in 2007. heeotvords, it is assumed that
the increase in demand for qualifications in edocatompensates the
simulated increase in the supply of these quatibos. Therefore, it is supposed
that the education returns to the demand factonsireunaltered. We refer to
this outcome as theonstantscenario.

* Under the second scenario, we assume that the pvageum shifts in favor of
the wages of the most highly qualified, assumiraj the increase in demand for
qualifications in education more than compensaiethe simulated increase in
the supply of these qualifications. Under this scenwe estimate increases of
10 and 20% in the education returns of individwéts post-compulsory
education and higher education, respectively. Tkégfication for the
plausibility of this scenario is provided by thespibility of a future
intensification in the demand for higher qualificats in the job market, an
intensification that is coherent with the long-tenmstorical trend. We refer to

this outcome as theeugmentedcenario

Having established our assumptions and the sintutenarios, the parameters
obtained in the models resulting from the calcolabf the wage equations and the
rates of employment (obtained in the earlier stpgesused as our starting point or the

real situation. Thus, the simulation itself invadwecalculating these wages and rates of

12



employment, incorporating the new educational endewnt of the individuals
according to their level of education under thewdated situation (without ESL) and
under the two scenarios in the evolution of the avaigemium.

Finally, in the fourth phase, we quantify the effen the GDP of the simulated

changes in the aggregate remunerations for a pefitiche twenty years in the future.

4.2. Data, sample and variables

In this analysis we use data for Spain for the @887 drawn from the European Union
Statistics on Income and Living Conditions (henaéf@&U-SILC). This survey,
addressed to households and their members agetiidar, examines many different
aspects of the population’s living conditions andudes the information required to
undertake the analysis proposed here.

The data from the EU-SILC serve as the basis ®iatialyses conducted in the
first two phases of our study, although the samps$esl in each differ. In the first phase,
in which we analyze the determinants of individuatiucational choices after the age
of 16, we take a subsample comprising 3,115 yowople between the ages of 16 and
23 (both inclusivé). Of these, 2,860 are aged between 18 and 24ae used in

defining ESL). In the second phase, in which wereste the wage equations, we use a

® The fixing of the age bands in later sectionshisf study makes it necessary in this first part to
establish as our subsample individuals aged betd@emd 23, which means that this age
band does not coincide exactly with that used éndéfinition of ESL, which ranges from
18 to 24.

" This age band can be considered to include thwdtieal ages of demand for education,
bearing in mind that that the age for completirghler education can often exceed the
theoretical age for graduating (21 to 22) for vasioeason: repeating an academic year,

postgraduate studies, longer degree courses in Sojects, etc.
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subsample comprising 22,560 individuals aged betvi€eand 65 (given that the latter
is the theoretical age of retirement in Spain).

We next choose the variables for the econometridatsacorresponding to the
first two phases), which are determined, on thelaral, by the availability of
questions in the EU-SILC that are appropriate tormeds and, on the other, by
attempting to include those proposed in the liteafor an estimation of this type.
Thus, for the first model we select variables tagiture the factors that determine
demand at each level of education, emphasizingttieg might affect the decision to
drop out of the education system prematurely. Timesconsider personal variables
capturing aspects of the household of origin aeddb market. In the second model,
the variables are determined above all by the malsmoted in earlier studfesn other
words, education, work experience and other fadt@smight affect either

employment or wagés

5. Results and discussion

As described above in the theoretical discusshmnfitst results are derived from the
estimation of the education demand models of eadikidual for each level of

education: compulsory, post-compulsory and higher.

® Among others, though by no means an exhaustiyeséie Arrazolat al.(2001), Salas (2004),
Navarroet al. (2001), Calero (2002), Barceinessal. (2002).

° Due to lack of space, information about the depahdnd independent variables considered in
each model, so as the results of the models (Miwege equations and demand for education)

may be provided under request to the authors.
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The estimated models are shown in Table Il inAppendix. Each model is
robust having been corrected for heteroskedastisityg the Huber-White procedure.
The fit is good, according to all the measuresamfdness of fit presented. The models
are globally significant, as shown by the likelikdo@tio test (Wald chi-squared test).
The results show that there are certain factortsdi@rmine the demand for each of the
educational levels in a similar measure, and whaihcide with those typically
reported in the literature. Thus, the level of edion attained by the mother is a key
determinant of a child seeking to enter a ceriell of education, as opposed to
dropping out of the education system. Moreover hilgeer the level of education
attained by the mother (post-compulsory or highediss), the greater is the probability
that her son or daughter will seek to enter postfmasory or higher education. By
contrast, the presence of younger siblings or h pggcentage of unemployed in the
household have a negative effect on the probalaifitgmaining in the education
system. In the first of these cases, this wouldnsiereflect the negative influence of
the higher economic costs that a household haoly having to maintain younger
children, while in the second, it would show a ygsters’ preference for the job market
owing to the need to contribute economically tolibasehold. Finally, the effect of
some variables differs between the educationaldem@alyzed: thus, household income
has a positive effect, albeit limited to the fattompleting compulsory and post-
compulsory education, while the fact of being a \@arhas a positive effect on the
likelihood of demanding higher education.

Next, we estimate the Mincer equations. Table I¥him Appendix shows the
results of estimating the wage returns for the e bands. As is shown by the
goodness of fit measures, the fit of all the modketgood, all being robust to

heteroskedasticity and globally significant. Redadit the first age band (16- to 23-year
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olds) corresponds to individuals that are of a i age for still being in education.
Therefore, this group turns out to be quite difféneghen calculating their wage returns,
as many of the individuals will not be in the jolanket (only 32.64% of those in this
age group work) and a high proportion of them &tevathin the education system and
do not participate in the labor market. In facis il the only age band for which no
sample selection was found to exist when estimdhirgvage equations, so it is the
only case in which an estimation was not made mphases (probability of being
employed in the first phase and estimation of thgevequation in the second).

Our results show that, for young workers betweenaiipes of 16 and 23, the sole
fact of having attained a higher education seenmawe a significant and positive effect
on wages. This implies that young people with sdaopeducation (lower or higher
stages) do not earn significantly different wagesnfthose earned by individuals that
have only attained a primary level of educatione&pected, the number of years of
work experience results in higher wages, althobgheffect is not very marked in this
age group. For the other age bands we observiéeomne hand, that the factors which
affect the likelihood of being employed coincidenakt exactly with those that
determine wages, and on the other, that the profitee variables that explain wages
are very similar in the different age bands, abaVen the case of the second and third
groups, and with some variations in the case ofitia¢ age band (ages 42 to 65). For
individuals aged 24 to 37 and 38 to 42, we obs#rathaving higher levels of
education (and above all, graduating in higher atlag) are reflected in higher wages
and a greater likelihood of employment. Work exgece also has a positive effect,
although there is a depreciation in human capitaifirming the parabolic relationship
between income and experience: as the number of gpéavork experience increases,

his or her income increases too, reaching a maximage at a certain point in their

16



lifecycle, and from this moment on, income begm$all. In addition, living in regions
with higher incomeper capitalevels has a positive effect on wage earning.|inae
note that for the oldest individuals the profilesigject to a slight change: while higher
levels of educational attainment are reflectedatids wages, experience no longer
appears to be so important when explaining wageldev

Based on these results, Table | shows the quaattdit of the impact on wage
returns associated with each of the levels of dtlutecalculated in relation to the
attainment of a primary level of education. In gahehe results reveal positive wage
premiums, which shows that the attainment of hidéneels of education (above all,
higher education itself) is reflected in better esgBy age bands, as well as the positive
impact of education on wages, we note that the tafmldest individuals (ages 43 to
64) is the one with the greatest wage premiumlfdewels of education. Finally, for
the first age band, there are negative returnscaged with having completed ESO
compared with having attained primary education améige premium that is virtually
zero in the case of the third age group, which shitnve negative (or virtually zero,

respectively) impact on wages of having complekésilevel of education.

Insert Tablel here

Having estimated the factors that affect the denfandducation and wage
levels, we are now in a position to use this infation to carry out the simulation
exercise described in the theoretical sectionhithird phase we calculate the
differences between real and simulated situatihg;h we describe in terms of wage
and employment changes, showing the variationgsenage monthly wages, and these
variations differentiated by sex and education@iament.

The simulation results show that the eliminatiofie8L has positive effects for

both microeconomic (i.e. for individuals) and maszonomic (i.e. for society as a
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whole) levels. Specifically, the aggregate incoragwed from the wages of the
employees undergoes a marked increase with resp#w initial situation (varying

from 10% in the worst of cases to 74.6% in the)odébreover, as shown by column 1
in Figures 2 and 5, we see that, in general tettmsaverage monthly wages of
individuals increase, as an effect of the increagke educational endowment of the
population analyzed under both scenarios. This anipareases as we move up the age
bands and it is even greater when the wage prerinanges benefit the most highly
qualified (scenario 2). Furthermore, there is amaase in the average employment rate
when eliminating ESL in both scenarios (column Figures 2 and 5). This supposes
that, due to their higher levels of education, samiéviduals have been able to change
their labor situation, thus escaping unemploymaentiaactivity. As a result, and due to
the increase in the employment rate after the ehtion of ESL, these individuals

would also contribute to the increase in aggregaiges, given that under the new
situation they would become wage earners.

If we disaggregate the results according to certadividual characteristics
(columns 2 to 5 in the figures), the most notabkuit is the marked improvement
enjoyed by women. Their incorporation within the jparket results in a significant
increase in their wage levels. The fundamentaleafishis result would appear to lie in
the large increase observed in the female employraén By level of education, the
elimination of ESL (and therefore, of individual#hvonly primary and secondary
education) represents a reduction in the ratesnpl@/ment for individuals with post-
compulsory secondary education in favor of indialduvith higher education.
However, both groups enjoy wage increases, abdéwvehah the wage premium is
altered in favor of the most qualified individua¥et, and although when breaking

down the results according to certain individuareteteristics we note some reductions
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in mean wages and rates of employment in someeofdtegories or age bands, the
general trend shows major improvements in bothcatdrs following the elimination of
ESL. The best results are found in the fourth aagedhunder the most optimistic
scenario (scenario 2), which confirms the positimpact of the elimination of ESL in

the future.

Insert Figures2to 5 here

To complete the estimation of the monetary imp&&SL in Spain, in the last
stage of the study we quantify the effect on GDEhefsimulated changes in aggregate
wages (Table 1), evaluating this effect at a poivegnty years from the base year of the
analysis, i.e. 2007. That is, we considered thedwvgments in annual aggregate wages
for a set comprising the first three age bands.r@sults show that the elimination of
ESL leads to a marked increase in these wagesngphgtween 4 and 17% with
respect to the GDP depending on various assumpfltns percentage of GDP is, as

such, the monetary cost of the wage losses atafibeito ESL.

Insert Tablell here

6. Conclusions

The goal of this article has been the identificamd quantification of the monetary
costs of early school leaving in Spain, using nsgralation techniques, an arising and
promising line of research in public economic easibn. Although ESL has a wide
range of negative repercussions for the individuna the whole of society alike, many
of them non-monetary, we have limited this studglyao those repercussions that
result in direct monetary losses. We should, tleeesfstress that our cost estimations

are necessarily an underestimation of the totahohpf ESL, since they do not include
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the costs attributable to these non-monetary effect

The constantly high ESL figures recorded in Spamoynd 30% over the last
decade, while the target fixed by the EU for 20@Mds at just 10%) and the general
absence of studies that estimate the associatedtargrtosts in non-English speaking
countries serve to emphasize the importance ablfective set in this article as regards
education policy.

The methodological approach adopted has been ftinaiccosimulation. In the
first phase, and before conducting subsequent astins, we have estimated the
determinants of the educational choices open tmughyof 16 in Spain. An
understanding of the determinants of educationadashel furnishes information for the
microsimulation analysis that we then undertake,iarwhich we focus on the effects
on the job market, specifically, on the employmmaté¢ and on wage levels.

The estimation of the simulated situation is conedaising wage equations;
given that there exists a selection bias (thoskowitemployment do not receive a
wage), we first need to estimate the probabilitheihg employed. In this way we
obtain information about the factors affecting pinebability of being employed and
wage levels. As expected, our results show theipesffects on wages and on the
probability of being employed of having completegher levels of education, of
having greater work experience (although they sksaw a depreciation in human
capital), and of living in regions with a highger capitaincome.

Next we undertook a simulation exercise, whichvadd us to compare a real
situation, in which the phenomenon of ESL was preseith a series of simulated
situations that included various scenarios in whiwehsuppose that all individuals attain
a level of education equal to or higher than higgemondary. For different age bands —

which reflect the evolution of students that stoppging out of education prematurely
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— we establish two alternative scenarios that cagtmo possible wage premiums
(constant and augmented). The differences betwesereal and simulated situations are
described in terms of wage and employment difféaéntThe simulated change has a
positive aggregate effect on the two indicators.

Finally, we quantified the effect on GDP of the slated changes in aggregate
remunerations, evaluating this effect at a poirrty years from the base year of the
analysis, i.e. 2007. Our results show that theigltion of ESL represents a marked
increase in these remunerations, an increaseahgés between 4 and 17% of GDP
depending on various assumptions. This percentbG®P is, as such, the monetary
cost of the wage losses attributable to ESL.

Since 2008, the economic crisis has led to rednstio the opportunity costs of
post-compulsory education in Spain and, not unergg to a certain autonomous
reduction in the rates of ESL. However, the existeof such high monetary costs as
those estimated in this study highlight the neeitiensify educational policies aimed

at reducing ESL.
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