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Abstract

This paper explores the effect of the economic cycle on a group of schooling indicators
by examining the roles played by youth unemployment, government spending, household
income and the cohort size for 31 European countries during the period 1980-2014, in-
cluding peripheric economies for which evidence is limited and covering various periods
of recession, including the recent so-called Great Recession (GR). We spread the analysis
by gender, looking also at asymmetries in the slopes within regions and along the cycle.
Results from the within estimator of a linear unobserved heterogeneity model suggest
that youth unemployment is a key driver of schooling participation in Europe (with an
elasticity of at least 0.15 for tertiary enrolments) but not strong enough to make schooling
countercyclical in all countries. During the past decades there were perfect conditions
for schooling increase, which have vanished with the Great Recession, despite the huge
increase in youth unemployment rates. Convergences emerged between boys and girls,
and between southern and northern economies within the EU, but signals of divergence
are visible in the east-west vector, since the substitution effect has not been strong enough
to compensate the slowdown in income and government spending on education.
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1 Introduction

Economic crises are recurrent, they bring unequally distributed bad news, and scars which

may last for a long time (Brainerd, 2001; Khan, 2010; Cockx and Ghirelli, 2016). Couri-

ously enough, though, jobless times can lower not only the opportunity cost of leisure (as

the simplest mainstream economic models of labour supply suggest), but also of studying

or investing in health-enhancing activities; and therefore, as paradoxical as it may sound,

crises may bring some positive side effects (Ruhm, 2000; Dellas and Sakellaris, 2003; Ferreira

and Schady, 2009). Goldin (1999), for example, suggests that the Great Depression (1930)

was one of the various reasons behind the “American excepcionalism” in the expansion of

secondary education, 1 and this has been found for subsequent recessions in the US: Betts

and McFaraland(1995) suggest that colleges acted like a “safe port in a storm” for the un-

employed young in the recessions of the early 1970s and 1980s; and it seems that the recent

Great Recession (GR) has not been an exception (Long, 2014; Barr and Turner, 2015).2

A countercyclical response relies, however, on a procyclal pattern of unskilled wages or un-

employment, a strong substitution effect between work and education, and the absense of

counteracting drivers, such as household consumption under the presence of borrowing con-

straints (Dellas and Sakellaris, 2003). While there is little dissagrement on that the effect of

the cycle on schooling is ambiguous in theory and that therefore answers should be searched

on the empirical grounds, the evidence is mixed, especially when it comes to the role played

by the opportunity cost/substitution effect.

Within this framework and the importance of education in modern economies and economics,

and given the striking enlargement of the unemployment ranks within the youngest gener-

ations of an aging Europe suffering from the largest economic downturn since the postwar

era, 3 a group of interesting questions immediately arise. This paper tries to answer three of

them. First: is schooling participation countercyclical in Europe; as suggested by previous

studies for the US and for few western European economies? Given that this just provides

an idea of the sign or general patterns without sheding light on the mechanisms behind it

(which is what matters for the diagnostic and policy discussion), the second question aims to

1the US world leadership in the expansion of secondary education during the first half of the 20th century
2An “unexpected benefit” from the crisis, in words of Stanford Professor Caroline Hoxby, in a Stanford

News note on 6th of March of 2015, in relation to the presentation of the book she edited with J.Brown:
”How the Financial Crisis and Great Recession Affected Higher Education”. Moreover, according to the
nobel laureate C.Pissarides, this could be seen as an opportunity for governments to include education as one
additional active labour market countercyclical tool by governments (see Pissarides, 2011)

3Almost a decade since the news coming from the US about the Lehman Brother crisis, Europe has not
found yet a path of solid inclusive economic growth and its ongoing integration challenge has been challenged
by the divergences this region faces. Unemployment rates for those aged 14-25 increased from 16% in 2007 to
24% in 2012 at the EU level, rising above 50% in Greece and Spain according to Eurostat estimates based on
Labour Force Surveys
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probe deeper: which have been the roles played by youth unemployment, income and govern-

ment spending in shaping schooling participation levels and explaining the convergences and

divergences in educational performance in this region? A countercyclical pattern of schooling

relies on a strong substitution effect, and therefore we will especially focus on this effect, for

which evidence is ambiguous. Third: will Europe also experience this sort of ’positive side

effect’ found for the United States from the recent economic downturn?

Education has became a star right hand side variable in economics, and its causal effect

on other outcomes of interest for modern societies and economists (such as economic growth,

labour income inequality, social mobility, poverty, capabilities, health, crime, empowerment,

among others)4 has aroused an entire body of literature concerned with identification strate-

gies and causal effects. High expectations on what education can bring to humans and

societies goes beyond the academia and so education has also gained a protagonic role in

political speeches,5 and national and international agendas for development and ‘inclusive

growth’. Education is for example one of the pillars of the European Union (EU) strategical

framework (EU2020) for a “smart inclusve and sustainable growth”, and two goals have been

set in this dimension: a minimum of 40% of tertiary graduates among 30-34 years olds and

a maximum of 10% of early leavers from secondary education aged 18-24.

However, public budgets allocated to education do not seem to respond to this optimism, and

targets often fail -the very basic millenium development goal of universalization of primary

was not met by 2015, while in Europe many countries will probably not meet the targets by

2020 (Vera-Toscano, 2015)- and there are strong dissagrements and mixed findings on why is

that some cohorts perform better than others or the reasons behind some convergences and

divergences within and between groups and regions. This is probably due to the relatively

lower importance education has had as a left hand side variable; and therefore we aim to fill

part of this gap by providing new evidence for Europe, including countries which are usually

excluded given the limited time series or microdata, and covering the period of Great Re-

cession, for which evidence is still limited given its temporal proximity. Whether education

is procyclical or countercyclical can inform policy makers to understand how time-allocation

4Mankiw et al, 1992; Sen, 1999; Goldin and Katz, 2012; Acemoglu and Author, 2012; Barro and Lee, 2015
5“Our top priority was, is and always will be education, education, education” (Tony Blair-UK, Southamp-

ton Speech-2001), education is “the cornerstone of national rejuvenation and social progress, and the basic
means to improve all-round development of individuals” (Chinese President Hu Jintao, Beiging, Conference on
national education held in Beijing from July 13 to July 14, 2010. ); while on September of 2012, the President
of South Africa Jacob Zuma said that “The most important investment any state, particularly those in Africa
and the developing world, can make is in education” (launch of the UN Secretary-General Ban Ki Moon’s
Global Initiative on Education in New York). Back to the UK in 2015 and with other party on government,
David Cameron stated: “Strong families that give children the best start in life. A great education system
that helps everyone get on. A welfare system that encourages work well paid work. These are the drivers of
opportunity and we need to extend them”.
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decisions change over time, it can also have implications in terms of quality of education,

segmentation and inequality if responses are heterogenous or if increases in participation iare

not accompoanied with increases in public budgets to education, while we also contribute to

ongoing lines of research in macroeconomics and labour economics by stressing the impor-

tance of taking into account the endogenous formation of skills along the cycle.

In order to answer these questions we explore recent trends of a group of schooling indi-

cators and not just tertiary enrolment rates at it is common, we look at sample correlations

of these indicators with the unemployment rate as a proxy for the cycle and we estimate an

unobserved heterogeneity linear model to evaluate the effect of what we think a priori are

three key drivers of schooling participation in Europe, namely: youth unemployment, income

and government spending. We conduct these explorations with a panel for 31 European

countries in the period 1980-2014, with which we are able to account for the unobserved

heterogeneity of the sample and to control for common temporal shocks. We also go beyond

“aggregate behaviors” as much as possible, by looking at assymmetric behaviours by gender,

across regions and along the cycle. Finally we explore whether periods of recession have any

effect on schooling which may not be captured by our covariates and controls, and in partic-

ular if the Great Recession has encouraged more people to participate in education. Results

are exposed to a group of robustness checks, where alternative indicators, sensitiveness with

respect to the sample size and the main assumptions of exogeneity are discussed.

A brief look at the changes in unemployment and tertiary enrolment rates for boys and

girls during the Great Recession (Figure A1) immediately shows that the picture in Europe

is mixed. While Cyprus, Greece and Spain, countries which have been particularly affected

by the GR, show in fact an important enlargement of enrolments (in 2013 the maximum

enrolment rates were reported in Greece, of around 110%), other countries which have been

also affected by this crisis, such as Latvia, Lithuania, Hungary and Italy have experienced

declines or important slowdowns in the growth of enrolment ratios at tertiary enrolment.

But the increase was not strong enough given the increase in youth unemployment, as it

can be seen from the generalized rise of the share of young people not in employment nor

in education (NEET), which has been also strong in countries with very high and increasing

levels of tertiary enrolments, and especially for boys (Figure A2).

Our empirical explorations suggest that schooling is in general countercyclical in Europe,

but in particular at tertiary level of education and in the richer economies. This is explained

by a strong substitution (the elasticity of tertiary enrolments with respect to the youth unem-

ployment rate is of order 0.16, for boys and girls) which is even stronger in times of recessions,

especially for girls. Moreover, government spending and income are also important drivers of
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schooling, while the size of the cohort is found to be negative for boys within western Euro-

pean economies.In contrast with previous studies, we suggest that post compulsory decisions

for girls are equally affected by economic conditions than boys, while differences mainly

emerge in terms of secondary enrolments and the share of NEET, where economic conditions

do seem to play a more important role for boys. This explains why the share of early leavers

from secondary education is still higher for boys than girls (in periods of economic growth

dropouts are more likely to emerge among boys) and the more rapid increase of NEET among

boys in the past years, which has narrowed the gap, probably explained by fertility and a

unpaid work. The relatively better performance in tertiary enrolments during the past years

in some countries in the south of Europe is not explained by a higher sensitiveness of boys

but rather by the larger increase of unemployment rates among this group. Other regional

asymmetries are very clear: income is more important for poorer economies, and this may

explain why during the crisis western economies have been able to provide ports in educa-

tion for their young unemployed ranks, while this has not happened in many of the recent

members of the EU. The negative effect of the cohort size within western economies is likely

to be explained by migration patterns which suggest than in addition to classic trade-off ”to

work or to study”, to migrate may be another option for some. In this sense, it would not

be a surprise if convergences in flows between south and north in the past years of crisis are

not translated into convergences in attainment levels in a couple of years from now. Another

warning singal comes from the strong countercyclical pattern of NEETs, which has been

particularly strong in countries which have also experienced increases in tertiary enrolments.

The paper is organized as follows. Section 2 presents the theoretical framework and an

overview of previous empirical studies, focusing on the results and limitations coming from

cross-country studies and the lessons that emerge from country-case studies. Section 3 de-

scribes the empirical strategy. Section 4 desribes the main statistics of our sample, trends in

the variables of interest and explores whether the relationship of schooling outcomes with the

economic cycle. In section 5 we present the main results from the estimation of our model for

the drivers of schooling, together with the exploration of heterogeneous effects by region and

phase of the cycle, while in section 6 we present our robustness checks. Section 7 presents

a discussion about policies and challenges Europe face in light of our results with; while in

Section 8 the reader can find the main conclusions of this study.

2 Framework and literature overview

Consumption, investment and time-allocation decisions can be affected by aggregate economic

shocks, especially under the presence of weak safety nets, limited savings and borrowing

constraints. Schooling is not the exception: macroeconomic turbulences can affect both the
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direct and opportunity costs as well as the expected benefits from education, influencing

the demand for education, according to the basic human capital models developed since the

early 1960s.6. The literature on the cyclality of schooling has been mainly built within this

theoretical framework.

Economic cycles and schooling: an ambiguous effect

Under the absense of credit constraints a pro-cyclical behavior of the opportunity cost (fore-

going unskilled wages) is expected to induce a counter-cyclical pattern of schooling demand.

However, in presence of credit constraints the cycles in household consumption may induce

the opposite behavior in schooling outcomes (procyclical). A priori the overall effect of the

cycle or aggregate shocks is ambiguous, since it will depend on the relative strenght of the

opportunity cost effect (a “substitution effect”, as it is commonly used in consumers demand

and labour supply theories) and the “income effect”,7 and the ultimate responsability relies

on empirical grounds (Dellas and Sakellaris, 2003; Ferreira and Schady).

Moreover, there are other potential mechanisms which can come to play in times of macroe-

conomic turbulences for which the expected sign is unclear, making theoretical predictions

and empirical identification strategies even more complicated. It is for example not clear

if and how the expected returns to education will be affected along the cycle and how this

will affect schooling decisions, since it relies on both the “actual returns” (which nor even

economist agree on how to measure, and are usually vaguely proxied by ratios of actual

skilled to unskilled wages) but also on how people form their expectations.8 In fact, some

6By G. Becker, J.Mincer, T.W.Schultz, Y. Ben Porath, among others. The idea that skills are part of the
capital countries can be traced back at least to Adam Smith (Schultz, 1963), while the formal use of ”human
capital” is attributed to Irving Fisher in 1897 (Goldin, 2016). The returns to education -which is what makes
education not only a consumption decision but also an investment one- are usually measured in terms of better
labour market outcomes, but can also contain other elements such as ”the additional social and intellectual
amenities which a person might expect to receive as a result of having gone to college” (Campbel and Siegel,
1967:482). Another particular feature, given its investment characters, is that uncertainty and risk play also
key role (Levhari and Weiss,1974; Becker, 1975). Moreover, human capital has the particularity of being
indivisible, which together with imperfect capital markets has been used to explain strong intergenerational
trasmission of outcomes and the existance of rich and poor dynasties (Galor and Zeria, 1993)

7Interest rates may be the crucial variable in case of perfect access to credit, however a weak influence is
expected from this variable under the presence of borrowing constraints, which is particularly true for schooling
investments with no colaterals; Campbel and Siegel, 1967

8If a crisis, for example, disproportonately affects more the unskilled workers (as it is frequently the case
in Europe) people may face some additional pro-schooling incentives; but even if the relative returns increase,
if the absolute returns to higher levels of education decrease, this could finally discourage young people from
getting more education. On the empirical grounds, some studies have found an important role of these expected
returns, proxied typically with ratios of skilled to unskilled wages or unemployment rates, in schooling demand
(Freeman, 1967; Fredriksson, 1997; Card and Lemieux, 2002). This was of big concern on the 1960s and 1970s,
a period of “wage compression” in some advanced economies in particular in Europe and times when Freeman
was talking about “The Overeducated American”. However, other studies have found no or weak effects
(Dellas and Sakellaris, 2003; Clark, 2011.
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well-known hypothesis about the skilled-biased economic growth which has been at the fore-

front of labour income inequality explanations at least since Tinbergen’s work (Acemoglu and

Autor, 2012) have led to a big puzzle in the past decades, since returns seem to be growing

but the schooling has slowed down in the US (and similarly in the UK). Taking advantage

of a experiment-based identification strategy, a positive effect from perceived returns was

documented by Jensen (2010) for secondary students in Dominican Republic (students in-

formed about the actual returns to education, which Jensen argues were higher than what

they believed, led to an increase in years of schooling not observed in the control group)

Other drivers of schooling that can also be influenced by the economic cycle is the gov-

ernment spending on education,9 the cohort size, the distribution of wealth and income, and

uncertainty. A priori it is therefore not clear whether government spending will reinforce the

income or substitution effect, since it depends on discretionary policy responses.10 More-

over, changes in demographics such as baby booms or changes in migration patterns may

also affect schooling outcomes for entire generations. This was found for the United States

baby boomers of the 1960s by at least two studies (Stapleton and Young, 1988; Card and

Lemieux, 2002). To the extent that migration flows may react to changes in the economic

cyle (as suggested for Europe by Korenman and Neumark (2000), for example) there is also

a potential counfounding factor here, which has been largely omitted by the literature. But

as this was not enough, changes in the distribution of income and wealth, as well as the level

uncertainty related to economic volatility can also play a role in shaping schooling outcomes,

which has been incorporated in theoretical models by the seminal paper of Galor and Zeira

(1993);11 and Checchi and Garćıa-Peñalosa (2004), respectively.

The empirical literature

Despite of the ambiguos theoretical effect of the cycle and aggregate shocks in theory, the

presence of tighter credit constraints make a procyclical (countercyclical) scenario more likely

9If austerity measures are implemented in crises and public expenditures expanded in good economic times
(i.e. if government spending is procyclical), this driver could potentially reinforce the direction of the income
effect; while if, on contrary, countercyclical policies are applied, the substitution effect may be favoured
instead. The main channels through which government spending affects schooling is via changes in quality,
descentralization and infraestructure (supply side dimensions) but also by influencing the direct costs involved
in education, such as with scolarships and tuitions

10Some papers for Europe have suggested that public expenditures in education and tuition fees have been
two key drivers of schooling participation (Huijsman et al 1986 for the Netherlands, Fredriksson 1997 for
Sweden, Winter-Ebmer and Wirz, 2002), although evidence for larger panels have found mixed effects (see
Flug et al 1999; Heylen and Pozzi, 2007; Ben Mimoum, 2008) and country-case studies with microdata are
usually not able to identify the effect of these policies from the time fixed effects, while income and labour
market opportunities are examined at the indivdual or regional level.

11This study extends previous models to account for the individible nature of the human capital investments,
and they show how together with imperfect credit markets, the historical persistence of inequalities and the
reproduction of poor and rich dynasties
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in poorer(richer) economies (Sakellaris and Spilimbergo, 1999; Dellas and Sakellaris, 2003;

Ferreira and Schady, 2009). And this is in fact has in general supported by country-case stud-

ies, although evidence for middle-income countries is mixed and most of the cross-country

panels have overlooked these regional asymmetries. Cross country studies have also paid more

attention to the long-run determinants of schooling rather than in the relation of schooling

to the cycle or in the responses to periods of recessions or crises. Perhaps an exception is the

cross-country panel study of Heylen and Pozzi (2007), who estimate a positive effect from

crises on schooling attainment levels and years of education, where they proxy crises by peri-

ods of high inflation, for 86 countries in 1970-2000. Schooling indicators are taken from Barro

and Lee database (BL) and refer to stocks, and so they specify a dynamic panel model.12 A

panel for 138 countries in 1960-85 with BL data is also used by Chaudri and Maitra (2008)

to explore the connection between economic growth and educational attainment levels, dis-

cussing the potential problems of reverse causality that potentially emerge. They find that

while primary and secondary attainment and completion levels are positively affected by

income, high-school outcomes surprisingly show the opposite sign. However, rather than a

surprise this is probably the effect of the omission of unemployment rates -of any kind- in

their model. An interesting cross-country study which looks at flows instead of attainments

and it is concerned on potential regional asymmetries is Sakellaris and Spilimbergo (2000).

They look at enrolments at universities in the United States from foreign students with a

panel of 74 countries for 1961-1992 and they find a countercyclical pattern for the richest

OECD countries, and a procyclical pattern for the non-OECD countries. Panels for Europe

are very limited, and they mainly refer to western economies. 13 A study which uses enrol-

ment rates (from UNESCO) for 13 European countries and the US suggests that government

spending and tuition fees play a key role on schooling participation rates at postcompulsory

level (Winter-Ebmer and Wirz, 2002). Unfortunately, they do not control for income which

is likely to explain why they do not find a significant effect of the youth unemployment rate.

Another cross-country study for Europe focuses on timing for graduation and find that the

excessive time for graduation is negatively affected by tuition fees and returns (captured by

college wage gap and unemployment rate among college graduates) and positively influenced

by government spending (Brunello and Winter-Ebmer, 2003). However, these results come

12They conduct GMM-Arellano-Bond estimations to deal with the potential Nickel bias from the lagged
dependent variable at the right hand side. Besides they control for government spending, the omission of
unemployment rates and per capita income and the extent to which periods of high inflation are a good
proxies for crises rise doubts on the scope of this approach and their results

13Two technical reports from the European Commission explore the aggregate drivers of the early leavers
rates (18-24) and tertiary attainments (30-34), two indicators for which the EU2020 strategy has set goals
to be met by 2020 (maximum of 10%, and minimum of 40% respectively). With cross-country panel-data
estimates, controlling for parental background (proxied by average attainment levels of adults) and using the
unemployment rate (lagged in six years) as a proxy for employment prospects for the first one, and a lag of
13 years of labour productivity as proxy for expected returns for the second; these papers suggest that many
countries will probably meet these targets, but not all
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from cross-sectional observations from a survey conducted at universities in 10 European

countries and can not account for the unobserved heterogeneity of the sample. For develop-

ing and transition economies government spending has been also identified as a key driver,

as suggested by the cross-sectional study of Gupta et al (2008). Other studies also stress the

importance of credit constraints and the size of the informal sector in the se economies, as

suggested by the panel studies of Bem Mimoum (2008) and Tumen (2015), respectively.

Another group of interesting cross-country explorations have focused on the effect of eco-

nomic volatility, credit access and inequality on the differences between developed and de-

veloping countries in terms of educational attainment and participation levels. However, in

both cases the number of observations and the transformations to obtain volatility indica-

tors end up in cross-sectional settings and estimates which are not able to control for the

unobserved heterogeneity of the sample, although fixed effects are also explored with a short

number of longitudinal observations. Using BL data, Flug et al (1999) suggest that eco-

nomic volatility negatively affects schooling participation while financial depth has a positive

impact (with panel of 122 countries for the period 1972-1992, controlling for country fixed

effects). This study claims that around half of the gaps in secondary participation rates be-

tween developed and developing countries can be attributed to economic volatility. Focusing

on stocks and looking also at educational inequalities Checchi and Garćıa-Peñalosa (2004)

find similar results, suggesting that income inequality can also harm the process of human

capital accumulation and increase inequalities in this dimension by the effect of uncertainty.14

It is therefore not clear what to expect for Europe as a region given the very limited em-

pirical evidence at the cross-country level, and that probably different patterns may emerge

across groups of countries with such different economic performance in multiple dimensions.

Moreover, cross-country panels have mainly explored the long-run determinants of schooling

rather than the cyclical movements and have underestimated or even omitted the role played

by the opportunity cost/substitution effect. In this sense, some important lessons have to be

looked for in country-based studies, which support this idea of a countercyclical/procyclical

patterns taking place in rich economies/poor economies. For low income economies, in par-

ticular, studies have mainly focused on the effects of negative aggregate shocks, from crises

14In line with these findings, Ben Mimoun (2007) suggests that credit constraints, government spending as
well as educational and income inequality capture 65% and close to 80% of tertiary and secondary enrolment
gaps between Latin American and the richest OECD countries
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but also natural dissasters);15 while for middle-income economies evidence is mixed.16 In

the US, for which the litearture is relatively abundant, a countercyclical pattern of schooling

participation has been found across many periods of time, and at least since the second half

of the 20th century the main changes are seen at higher education, with a higher sensitiveness

of boys.17 For Europe the evidence is more limited and results are mixed. Although some

studies have suggested a countercyclical pattern of education based on a strong substitution

effect -such as Fredriksson (1997) for Sweden, Whitfield and Wilson (1991), Rice (1999) and

Clark (2011) for England and Wales; Reiling and Strom, 2015 for Norway and Sievertsen

2016 for Denmark- some others have found that labour market conditions for the young are

not so relevant or strong enough to explain movements in schooling, such as Micklewright et

al (1990)18 for England and Petrongolo and SanSegundo(2000) for Spain.19. But even for the

US, where the countercyclical pattern of education is more consensual there are still open

debates with respect to the role played by the substitution effect. In his seminal paper, Kane

(1994), for example, argues that the parental trasmission of outcomes was the main reason

behind the increase in enrolment rates among blacks in the 1980s (and not the change in

labour market conditions), while Stapleton and Young (1988) and Card and Lemieux (2002)

do not find in employment opportunities the main reason for the first important slowdown in

schooling expansion in the 20th Century, but rather on the expected returns and the crowding

effect of the cohort size of the babyboomers born in the 1960s. The study of Petrongolo and

SanSegundo (2002) for Spain, in line with Kane’s paper, suggests that the intergenerational

15For example: Funkhouser (1999) for the early 1980s crisis in Costa Rica, Thomas et al (2004) for the
financial crisis of the late 1990s in Indonesia, Jensen (2000) for periods of agricultural volatility in Cote de
Ivore, Jacoby and Skoufias (1997) for rainfalls in India, Baez et al (2015) for the Tropical Storm Agatha
in Guatemala in 2010, or Groppo and Kraehnert (2017) for weather shocks between 1999 and 2002 and in
2009/2010 in Mongolia

16Schady (2004) for example finds a positive effect on schooling of the crisis of the mid 1990s in Peru and
also McKenzie (2003) for the Peso Crisis of the mid 1990s in Mexico. However, Skoufias and Parker (2006)
do not find any substantial effect for this same period in Mexico, besides a temporary reduction of school
participation of girls. Cruces et al (2012) suggest that the crisis of 2001 in Argentina was neutral with respect
to schooling participation, but both positive and negative effects for this same episodes were rerpoted by
previous studies (López Bóo (2012) and Rucci (2004), respectively)

17Betts and McFaraland (1995) capture this idea with their title “Safe Port in a Storm” referring to the
positive effect recessions in the early 1970s and 1980s had on college enrolments, for both full-time and part-
time students in the US. Similar patterns are suggested by Redmount (2002) even for the 19th Century, and
from the studies of Dellas and Sakellaris (2003) and Dellas and Koubi (2003) for the second half of the 20th
century. Interestingly, this is not just found for recessions but also for periods of growth or resource booms,
where the demand of young or unskilled labour seems to encourage dropouts from schools (Black et al 2005;
Cascio and Narayan, 2015), and for Canada as well (Emery et al 2012)

18“We remain agnostic as to what caused movements in leaving rates during 1978-84 but our data do not
suggest that they were due to unemployment”, Micklewright et al (1990:169)

19Pissarides (1981, 1982), probably two of the first studies for England and Wales, also report an important
role of the foregoing earnings and also of the returns to education coming from labour markets, but in particular
for some periods, while income dominates in others
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trasmission of educational outcomes has been also a key driver in this country.20 which goes

in line with the well known debate on the actual importance of credit constraint and the

intergenerational trasmision of education (Cameron and Heckman, 2001).

Regardless of the cyclical nature or the effect of particular episodes, other country-based

studies have looked at the main aggregate drivers of schooling participation for longer peri-

ods of time; and they suggest an important role played by tuition fees and income (Campbell

and Siegel (1967) and Acemoglu and Pischke (2001) for the US; Huijsman et al (1986) for

the Netherlands; youth labour markets and the returns to education, as well as previous

academic performance and measures of socioeconomic background(Duchesne and Nonneman

(1998) for Belgium; while McIntosh (2001)for England, Wales, Netherlands, Germany and

Sweden. Results from these country-case studies which are often based on microdata coming

from household surveys usually find differences by gender (higher sensitiveness of boys to

changes in the economic conditions) and different responses across level of education or type

of skill acquisition activity (Sepulveda and Mendez (2012) show, for example, that while ag-

gregate schooling is countercyclical in the US, some training categories are procyclical, such

as firm-financing training).

3 Empirical Strategy

We build a panel by pooling widely used harmonized international time series from UNESCO,

World Bank and Eurostat for 31 European countries21 over the years 1980-2014. This is an

interesting period since it does not only include the GR but also other episodes of economic

downturn that took place earlier for some countries, as in the early 1980s and 1990s. While

the maximum number of observations with this setting is 1054, given the presence of missing

data most of our estimates are based on around 500-700 observations, which is anyway a

larger sample size than in the cross-country panels survied in the previous section. 22

20“In general, we can conclude that high youth unemployment rates may have made some contribution to
the rise in upper secondary enrollment in Spain. However,the main determinant of the decision to stay on at
school beyond the age of 16 seems to be the educational level of parents (...)”, Petrongolo and SanSegundo
(2002:364)

2128-EU countries with Norway, Switzerland and Iceland, a group which will be referred as “SNI”
22The inclusion of Eastern European countries is not costless, since it limits the number of observations

before the 1990s. While working with western economies would have allowed us to consider longer periods
we are particularly interested in including countries with relatively lower levels of income and development
to explore whether there are regional heterogeneities and to discuss potential sources of convergences and
divergences in light of the challenges faced by the ongoing integration project of the EU. In our final sample
we include just those who are already part of the EU, for which series have an enough number of observations,
while we keep the shorter series for the EU candidates and other neighbor countries (including Armenia,
Turkey, Israel and Russia) just for complementary explorations with respect to the sample size, as well as an
external group of advanced economies, such as the US, Canada, Australia and New Zealand.

10



In order to answer the questions that motivated this paper we divide the empirical strat-

egy and the presentation of results in three stages. We start by exploring the relationship

between the total unemployment rate (Un) and a group of schooling indicators we will present

below (sit). Since Un is a variable which is commonly used to capture the main movements

of the economic cycle (increasing in economic slowdowns and decreasing in good economic

times), a positive relationship23 would suggest a countercyclical pattern of schooling, a neg-

ative one a procyclical response while a non significant effect could be interpreted as to be

acyclical.24 While this strategy has been widely used by previous studies focusing on the

cyclicallity of education (Betts and McFaraland, 1995; Dellas and Koubias, 2003; Sepulveda

and Mendez, 2011); and also for health outcomes (Ruhm, 2000), the estimated elascticities

from this first exploration have been carefully interpreted, since although they give us an

idea of cyclical patterns in schooling the channels through which this happens remain in a

black box. Given these limitations, the second stage tries to identify the sign and magnitude

of the effect of three aggregate drivers of schooling participation which we expect to play a

protagonic role in shaping schooling participation levels in Europe, nameley the opportunity

cost of studying, household per capita income and government spending on education. We

analyze whether these drivers are stronger by level of education, gender and across regions

and along the cycle. In third place, we evaluate the legacy of the GR, by exploiting the

regional variation in time this episode has had in Europe, as well as the uneven intensity of

the crisis, following what Long (2014) does at a regional level for the US.

The group of schooling indicators (sit) considered in this study are: i) tertiary gross en-

rolment ratios25 (Ter GER), ii) secondary gross enrolment ratios (Sec GER) iii) secondary

net enrolment ratios (Sec NER),26 iv) tertiary graduation ratios27 from first degree programs

(Ter GRAD), v) the share of early leavers in the age group 18-24 (Early Leavers) 28 and vi)

the share of young people not in employment nor in education or training 15-24 (NEETs).

For each one of these indicators we can also explore different patterns between boys and girls,

23(γ̂ > 0) from the partial correlation obtained from a linear model as followes: lnsit = γlnUn+λt +zi + εit
where the unobservable time aggregate shocks λt and country unobserved heterogeneity zi are accounted for
by means of a standard within estimation with the inclusion of year dummies

24An interesting exercise would be to use time series decomposition techniques to capture the cyclical
component of each of the variables involved, but a larger longitudinal dimension would be required and goes
beyond the scope of this study.

25UNESCO defines gross enrolment ratios -and this applies also for secondary enrolments- as ”the total
enrolment within a country in a specific level of education, regardless of age, expressed as a percentage of the
population in the official age group corresponding to this level of education”

26The difference between gross and net ratios comes from the numerator: in the first case all enrolments
are considered regardless of age, while in the second just enrolments of the official age group

27UNESCO defines it as ”the number of graduates regardless of age in a given level or programme, expressed
as a percentage of the population at the theoretical graduation age for that level or programme”

28Eurostat considers ”early leavers” those individuals who have completed at most lower secondary education
and are not involved in further education or training
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Ter GER (F) stands for females and Ter GER (M) for males, and similarly for the others. A

brief description of these indicators and their sources are provided in Table A1, while their

main descriptive statistics are repoterd in Table A3 for enrolment ratios and in Table A4 for

the other schooling indicators.

There are several reasons to particularly focus on tertiary enrolments. This indicator reflects

contemporaneous decisions which are taken at post-compulsory levels or ages of education

in Europe, for which the trade-off ’to work or to study’ is therefore expected to be of much

more relevance, which also explains why this has been the main schooling indicator used

in the literature for advanced economies. Moreover, it is also by far the indicator with the

largest expansion in the past decades, and where between-country inequalities are also high-

est. Moreover, it is also the indicator with the largest number of observations. A keen reader

would wonder then why is that we extending the analysis to secondary enrolments and other

schooling indicators Europe experienced an extraordinary expansion of secondary education

in the postwar era, catching up the US, who was the indisputed leader during the first half

of the 20th century (Goldin, 1999). However, there is an increasing concern about the on-

going deficits in upper-secondary completion rates for the youngest generations in Europe

(Petrongolo and San Segundo, 2004); making this topic one of the most central themes in the

national policy agendas of developed countries (Cabus and Witte, 2016). Not by coincidence

the EU2020 strategy has set a target not only in terms of tertiary attainments (a minimum of

40% with tertiary degree among those 30-34) but also in terms of early leavers (a maximum

of 10%); hence, the importance of including in our analysis indicators for participation and

dropouts at lower levels of education. Taking into account graduation rates is also important,

since enrolments can increase but graduations may not follow the same trends if parking atti-

tudes or dropouts interfere in between. It is also important to remark here that working with

flow variables, 29 has at least two clear advantages (we are dealing with contemporaneous

decisions which are likely to be sensitive to short-term economic fluctuations and for which

dynamic specifications can be avoided.30, and the potential problems of reverse causality are

attenuated (such as with unemployment rates or per capita income, for instance) in the sense

that educational stocks and not flows are those which may influence on these macroeconomic

variables (Flug et al, 1999; Thomas et al 2001); and one clear disadvantage: if flows are not

29As it will be discussed later, the share of early leavers can be actually seen as an attainment variable,
although it is more likely to be influenced by contemporanous decisions than other common attainment level
variables for older age profiles (while we can have in the early leavers rate today someone who decided to
dropout five years ago, and therefore the macroeconomic conditions of reference should be those of five years
ago and not the current ones, it is also true that this share will be reduced if an individual of 18-24 who has
not completed secondary education decides to come back to secondary education

30A lagged dependent variable in the right hand side is something difficult to avoid when working with
variables such as years of education, and this would probably require a dynamic panel specification. See for
example Heylen and Pozzi (2007)
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later translated into changes in attainments (stocks), our findings would be of less interest..

In this regard the literature is mixed: while some studies have found a strong relation between

changes in flows and consequent changes in stocks (Reiling and Strom, 2015 for Norway; Siev-

ertsen, H. 2016 for Denmark), other studies have not found a strong link (Emerly et al 2012

for Canada; Skoufias and Parker, 2006 for Mexico).31 It is easy to perceive from the examples

provided in Figures A3 (for girls) and A4 (for boys) that indeed enrolments in previous years

are strongly and positively correlated with attainments later, but this relationship is far from

being perfect and there are obvious exceptions, such as the case of Luxembourg, which just

has recently developed some university careers and where therefore many students go abroad.

While on the other hand Italy, Greece and Findland show relatively low levels of attainment

with respect to their relatively large levels of enrolments.32

To explore the effect of the drivers we specify a standard unobserved effects model where

i indexes the cross-sectional unit (country) and t indexes the time period (year), as a log

linear equation: 33

lnsi,t = α0 + α1 lnY UNi,t + α2 lnINCi,t + α3 lnGSPi,t−1 +Xβ + ui,t (1)

Where ui,t = nt + ci + vi,t are the disturbances, nt being the unobserved common temporal

shocks (which will be captured by the introduction of time dummies, which is also expected

to reduce cross-sectional correlation), ci the time invariant unobserved heterogeneity (which

we will get rid of by transforming the model) and vi,t the idiosyncratic errors. In first place

we have Y UNi,t, which is the youth unemployment rate for the group 15-2434 and therefore

α1 attempts to capture the substitution effect (α1 > 0). In second place we have hosuehold

per capita income, INCi,t, which is proxied by per capita GDP,35, and where α2 therefore

31Of course that another clear disadvantage is that we are focusing on the quantitative dimension of edu-
cation and not in its quality, in terms of actual contents and skills, which is what is attracting increasingly
attention in economic studies and policy agendas (see for example Hanusheck and Kimko, 2000; Hanusheck
and Woessmann, 2015). However, harmonized time series for test scores or other proxies for contents are not
still available for such cross-sectional and longitudinal dimension of a panel like ours

32this figure shows the average enrolment rates in the period 2000-2006 and the tertiary graduates among
the population 30-34 (one of the EU2020 targets) for 2013

33”ln” stands for Napierian. logarithms, which allows us to interpret coefficients as elasticities
34This is the share of unemployed individuals within this age range as a share of the individuals in the labour

force within the same age group. According to the International Labour Organization (ILO), unemployed
are those who are not working but seeking employment, and therefore those who do not work because of
discouragement or mobility issues are not considered here.

35We try different indicators to capture this effect, including measures of per capita household consumption
but results do not change and so we keep this indicator because it is well known and has the largest number
of observations for the sample
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captures the income effect, under the presence of borrowing constraints ( α2 > 0).36. In

third place we have government spending on education, GSPt−1, lagged one year and prox-

ied by the total annual public expenditures on education as percentage of GDP of the same

year),37 where α3 aims to capture the effect of supply (through its direct effect on tuitions

and scholarships, quality of the service, infraestructure, etc). Finally, X is a matrix with K

additional and β is a vector of Kx1 with each associated coefficient. The most important

control, frequently omitted in previous empirical studies, is the cohort size (YPOP), which is

measured as the total number of individuals in the age rate 15-29. Card and Lemieux (2002)

and Stapleton and Young (1988) found that the cohort size was behind the relatively bad

performance the babyboomers had in the United States. While this has received little atten-

tion in Europe, some studies have suggested that a larger number of youngs can positively

affect youth unemployment rates, as suggested by Korenman and Neumark (2000), which on

contrary do not find such effects on employment ratios. Although Europe has not experi-

enced any particular demographic phenomena related to fertility (beside the aging trends),

migration flows can play a key role and bias (probably downwards) the estimated coefficient

for youth unemployment. Moreover, a dummy for the introduction of tuition fees (“Tuition”)

is also included.38 In the robustness checks we also discuss how the estimate of our coeffi-

cients of interest change with the introduction of additional controls which have been used

in previous studies but were kept outside the model in our preferred specifications.39The

definition and source for each of the indicators used for these variables as well as their main

descriptive statistics can be found in Tables A1 to A6 (Appendix A); while a summary of the

expected effects and a brief overview of results from previous studies is presented in Table

A7 (Appendix A).

Following previous studies regional and cycle-related asymmetries are captured with interac-

tion terms. We are in particular interested in exploring whether these drivers are stronger

36While ideally a proxy for credit constraints should be also taken into account, our preliminary explorations
showed how the typical proxy of private credit as a share of GDP is strongly positively correlated with per
capita income, and therefore it is not possible to identy these effects

37Per student spending by level (primary/secondary/tertiary) were also considered, but these indicators are
available for shorter periods, while they are also likely to exacerbate potential problems of endogeneity, as it
will be discussed later when presenting the key assumptions behind the estimation strategy. The one year lag
is introduced to account for the delay of such rigid temporal structure such as the predominant in educational
systems (Barakat et al., 2010)

38Data on amounts for this variable is very limited, so we can not control for it. To some extent these
changes are captured by the government spending on education variable (for public institutions at least), and
so we just create a dummy, following Winter-Ebmer and Wirz (2002) to control at least for big shifts, as it
was the case of Austria in the early 2000s.

39A dummy to account for the enlargement of the EU (”EU enlargement”), measures of inequality, adults’
education attainment levels and interest rates. The decision to remove them from the analysis of the main
results is their lack of significant influence and/or the distorsion created by the strong multicolinearity and
the decline in the number of observations. Unobserved common temporal shocks such as the Bologna process
as well as time trends are expected to be captured by the time effects
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or weaker during recessions (in line with what has been explored by Long (2014) for the US,

Rice (1999) for the UK and Cruces et al (2012) for Argentina), and so we interact the main

covariates with a dummy for recession periods while to explore regional asymmetries we in-

teract them with regional dummies (for groups of countries).40. The recession dummy takes

value 1 in a country i at year t there is an annual decline in real GDP with a simultaneous

increase in the total unemployment rate, and zero otherwise.41 shows enough variation within

time and across countries in the timing and extension of these epsiodes -we also account for

their depth with a ”strong recession” dummy- since otherwise it would be captured by the

time effects and could not be identified from other common temporal shocks. The extension

of model [1] looks like follows, where our main three drivers and the main control (the cohort

size) are grouped in matrix M (m1 to m3) and eit contains, like in [1], the country unobserved

heterogeneity, common temporal shocks and the idiosyncratic errors.

lnsit = α̃0 +Xβ̃+ δ0Recit +
3∑

j=1

α̃jmj,it +
3∑

j=1

δjRecitmj,it + γ0Grit +
3∑

j=1

γjGritmj,it + εit (2)

Where again here the composite errors contain the unobserved heterogeneity, time effects

and the idiosyncratic errors (εit = zi + gt + eit). The interpretation is straightforward. If, for

example, δ1 (linked to our first main driver: m1, the youth unemployment rate) is positive

and significant, this would mean that a stronger substitution effect could be expected during

recession periods; while if γ1 shows a significant positive effect this would suggest that the

substitution effect is stronger for countries in Group 1 (Gr=1).42

Recit =

{
1 GDPit/GDPi,t−1 < 1 and Unit/Uni,t−1 > 1

0 otherwise

Grit =

{
1 EU15andSNI countries

0 EUNewMembers

40These groups are classified in standard ways, with reference to geopolitical differences and the stages of
integration to the EU and also with respect to income, as explained in Table A2

41We also define a dummy for the Great Recession (“GR”) which is equal to 1 if the country is in recession
and if this happened after 2007 and zero in all other cases. In line with this definition, “previous recessions” are
their complement: recessions before 2007). For additional explorations, following Long(2014), who captures
differential effects among those states who were strongly affected by this crisis in comparison with others
where the effect was more moderated, we define “strong recession” as a dummy variable which values 1 if
the country/year observation was on recession if the decline in GDP is larger than 2% and so the increase in
unemployment

42The recession dummie alone is introduced to the model to evaluate whether there is something “extra”
unobserved happening during these periods (γ0), while the dummy for the region is also introduced but will
be removed, as any other time constant variable, when transforming the model to get rid of the unobserved
heterogeneity. Output tables will also show the results for the tests for joint significance of these interactions,
while in robustness checks we also estimate the model for different subsamples, allowing for group-specific
slopes and different restricted variances and degrees of freedom.
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In order to estimate the unknown parameters of Model 1 (and its extensions) with unbi-

ased and consistent estimates, we need to discuss two key assumptions. The first one (A1)

is the absence of correlation between the unobserved heterogeneity and the covariates x:

E(ci|xit) = E(ci) = 0 and the second (A2) is absence of correlation between the idiosyncratic

errors and the covariates: E(uit|xi, ci) = 0, t = 1, 2, , T . We argue that A1 is not likely to

hold, and therefore we will allow for arbitrary correlation of these groups, while we hold

A2 for the main results and discuss it in the robustness section.43 We therefore transform

the model in deviations from the mean to obtain consistent estimates with our (often called

“fixed effects”) within estimators. Hence, we will exploit the intertemporal covariance be-

tween changes in macroeconomic conditions and schooling outcomes by countries, under the

identifying assumption that the country and time fixed effects are sufficient to capture any

unobservable characteristic correlated with schooling participation rates and the main four

mechanisms placed at the right hand side of model [1]. We therefore assume the cost of loos-

ing the cross-country variance for our estimations, the price to pay to avoid A1. Figures ??

to ??44 are illustrative in this regard, since they show the relative importance of the within

and between variance for these main covariates and tertiary enrolments. The highest price

to pay in this regard is with respect to government spending and population, for which the

between variance is much more important than the within variance one. All estimates and re-

sults from tests in this paper are based on the estimation of standard errors which are robust

to arbitrary forms of heteroskedasticity and serial correlation, clustered at the country level.45

Finally we simultaneously look at the results from the first two explorations and the ac-

tual evolution of these variables during the period of analysis, paying special attention to

the recent movements, to evaluate whether our explorations are useful to explain the recent

observed patterns in schooling participation at different levels, regions and by gender. In

particular, to explore whether the Great Recession has had any special effect we first esti-

mate the elasticity of schooling indicators to this dummy, controling for time and country

fixed effects, following a similar approach as the differences-in-differences performed by Long

(2014) in her study on the effect of the GR on tertiary enrolments in the US, adding then

43Results from the Hausman test, and the Mundlak approach (including the time mean values to the model
and testing their joint significance, which is robust to heteroskedasticity, not like the Hausman test) suggest
that (A1) does not hold. This is not a surprise, since it is not difficult to imagine why and how countries’
unobserved characteristics are likely to be strongly correlated with both schooling participation and also with
demographic and macroeconomic aggregate indicators.

44Online Appendix
45Which makes possible to make inference robust to arbitrary forms of heteroskedasticity and serial cor-

relation, and we expect the time dummies will reduce cross sectional dependence. In any case, Pesaran’s
test of cross sectional dependence suggest it is not necessary to account for this by for example estimating
Dollar-Krey standard errors.
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our main covariates and analyzing whether the slopes take different directions in this period

with a similar approach as in the extended models with interactions. We complement this

analysis by looking at the actual growth of our outcome variables and main covariates for

different period to see whether the estimated elasticities do a good jon in explaining these

movements, following the exploreatio of Clark(2009) for England and Wales. Our main results

are exposed to a group of robustness checks, where we change the sample size, we explore

alternative indicators for the main covariates, we explore the significance and influence of

additional controls and we discuss the exogeneity of youth unemployment, with instruments

from inside the the model -GMM-Arellano-Bond and heteroskedasticity-based instruments,

following Lewbel(2012)- and from outside, such as the unemployment rate for the labour

force with secondary education, the total unemployment rate and minimum wages, which are

much more relevant than the first ones but for which validity may be less convicing.

4 Data and recent trends in Europe

The past three decades have been characterized by an enormous increase in schooling partici-

pation and attainment levels in Europe, and in particular at tertiary level and leaded by girls.

However, countries have shown different performances over time, and the Great Recession has

also had an unsurprisingly uneven effect. Figure 1 shows the evolution of tertiary enrolments

for a selected group of countries from different regions, and the US. Hence, while for the

US and the UK the slowdown of schooling participation has been blamed to be at the heart

of rising wage inequalities (within the framework of skilled-biased technological change, and

mainly in the US and the UK (Acemoglu and Autor, 2012; Manning and Mancorda, 2007);

this has not been the case of most of Europe. Spain has for example experienced a sustained

increase (something similar is observed in Greece), and nowadays levels are higher than in

the Netherlands and the UK, and similar to the rates in Finland. Latvia, such as other EU

new members from East Europe has experienced an enormous increse since the mid 1990s,

but it has declined in the past years; very different from what has happened in Netherlands,

where rates were slowly increasing in the past decades but has had a recent large jump.

The dispersion between countries have also decreased in the past decades, and this is

explained by an important catching up from the new members of the EU, especially by the

vertiginous increase of females enrolment rates (see Figures A5 and ??). One of the most

notable phenomenon that can be observed from these series is the reversal of the gender gap

in education, which took place already in the late 1980s. In 1980 just 19% of the population

in the official age for tertiary education was effectively enrolled (as simple average for the 31

countries of this sample), and the specific rate for boys was 21%, while 17% for girls. Ten

years later rates were already similar, of around 27%. During the nineteens the increase for

both, but especially for girls was such that in 2000 54% was the female tertiary enrolment
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Figure 1: Tertiary Enrolment Rate (Ter GER)

ratio, more than ten points higher than the males ratio (42%). Enrolments kept increasing

in the first decade of the new millenium, and in 2010 (at the heart of the GR) the difference

arrived to 20 points: 77% vs 57%. In terms of secondary enrolments the increase has been

much more moderated (because it expanded already from the postwar era) and gender dif-

ferences are lower: in 2010, for example, gross enrolments are around 104% and nets 90%,

while 83% and 72% were the ratios in 1980, respectively, and without substantiall gender

differences. However, the share of early leavers among boys has been larger almost in all the

countries of the sample, despite the enrolment rates at secondary being around 100%. In the

middle of the crisis (2010), for example, the share of early leavers was 10.5% for girls and

14.6% for boys, suggesting that at least one out of ten young individuals (18-24) are out of

school and have not completed secondary education. Curiously enough, the only indicator

for which girls have been showing a worse performance than boys, at least before the recent

crisis, is in terms of the NEET share.46 The share of young people in NEET situation was for

the first time similar for girls and boys, of around 11.5%. However, it is in 2010 around 20%

in Italy, Latvia, Bulgaria, Ireland and Romania; and still gender differences are noticeable in

couintries like Greece, for example, where 17% of girls face this situation, while 13% of boys;

or Romania with 19% vs 15%. On the opposite extremen, Netherlands, Iceland,Luxemborug,

46This is probably due to fertility and the unequal distribution of unpaid work within households, and the
still higher levels of unemployment among girls, even for those with tertiary diploma.
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Norway and in relation to East Europe Slovenia are the best performers in this sense, with

low levels of NEET and also not important gender differences.

What about the recent evolution of the drivers? Per capita income levels also experienced

a huge increase and dispersion between countries strongly increased in the early 1990s but

started decreasing from mid 1990s until the GR. On average, just in 2015 the real income

of 2007 has been recovered, and this period has also brought a slowdown in the decline of

between-country gaps Government spending has also increased (notice that this indicator is

expressed as the share in total GDP, so even if it was flat this means that the actual spending

increases as long as GDP increases) and in the GR is clear that while the richest countries

have managed to increase it, the new members of the EU have reduced it. 47 Despite of

this strong economic growth, youth unemployment has not decreased, it remained quite sta-

ble, with higher levels for girls across almost the entire period (see Figures ?? and ??). Its

dispersion across countries has been also larger for girls, and in the crisis both mean and

dispersion have substantially increased, this time stronger for boys (Figure ??. To give just

a brief picture of how uneven is the situation faced by the young in the crisis: in 2010, for

example, 52% for girls and 39% for boys in Greece; 44% and 48% for Spain, close to 40%

in Croatia, in Ireland is clearly higher for boys (35% vs 23%), around 30% for Italy, Latvia

and Lithuania, Porgual, Slovak Republic, around 20% in Sweden and the UK. On the other

extreme, Germany and Switzerland (around 8%), Austria, Norway and Netherlands (around

10%).

5 Results

5.1 First explorations: countercyclical?

Now let us look at the relation of these schooling variables with the economic cycle, which

we proxy with the unemployment rate. Figure A1 show the relation between total growth

in unemployment rate and in tertiary enrolments for the countries of the sample during the

Great Recession, while Figure A2 shows the same with the share of NEET instead. It is clear

that those countries which have had large increases in unemployment show also an important

growth in tertiary enrolments, but it is also clear that this does not hold for all. If we look

at the relationship of the unemployment rate and tertiary enrolments for the entire period it

seems also clear that some countries show a clearer ”countercyclical” movements than others

47Despite the little variation this indicator has in comparison with the other drivers, differences are im-
portant: while for example Denmark spends in edcuation 8% of its GDP (and in fact the public annual
expenditure per student in tertiary education is slightly more than 50% of per capita GDP), this ratio is be-
tween 3.5 and 4% in Bulgaria, Czech Republic, Romania, while most of the countries spend between 4.5 and
5.5%, including a wide heterogeneous group (Spain, Germany, Switzerland, Portugal, Latvia and Lithuania
spend similar amounts, for example).
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(Figure A13 shows this for the EU15 Peripheric countries, Figure A11 for the Core EU15

countries, Figure A14 for the EU new members, and A12 for the Nordics).

In line with this observations, when we estimate the correlation of these variables, tertiary

enrolments show a positive elasticity of order 0.07 with respect to the unemployment rate,

significant at the 10% level (B1).48 If we believe that unemployment is a good proxy for the

economic cycle, this result suggests a (weak) countercyclical pattern of schooling participation

in higher education49, in line with previous country-based studies for advanced economies in

terms of sign, but of considerably lower magnitude.50 While there are no previous results for

Europe to compare with, a weaker countercyclical pattern than in the United States or the

United Kingdom is expected though, given the presence of countries with substantially lower

levels of income in our sample, for which credit constraints and therefore the income effect

are expected to counteract the countercyclical movements driven by the substitution effect,

as we have discussed in the previous sections, and as we will explore in the next section with

the estimation of our model [1] and its extensions [2]. From these results, a 10% increase in

unemployment (say from 10 to 11%, as it happened in the EU between late 2011 and early

2013) would be associated with an increase of 0.7% in university enrolments. Although this

may not sound impressive, unempoyment rates present high levels of variation, and therefore

we can expect important shifts in schooling despite the relatively low magnitude of the esti-

mated elasticity. For example, in the first four years of GR (2007-2011), the unemployment

rate for the countries of this sample (the EU28 group, together with Switzerland, Norway

and Iceland) increased more than 50% (from 6% to 10%), growth that would lead to a non-

negligable increase of 3.5% in tertiary enrolments, according to these estimates.51

48Some of the output tables for these explorations are provided in the Online Appendix).
49Although these elasticities have been widely used to account for the (causal) effect of recessions or the

cycle on schooling and other socioeconomic outcomes by numerous previous studies, any causal interpretation
relies on the assumption of exogenetiy with respect to the idiosyncratic errors. This elasticity is obtained from:
lnsit = α0+γlnUN+uit for each schooling indicator (sit), where uit includes time unobserved effects, country
unobserved heterogeneity and the idiosyncratic errors. We estimate γ with the within estimator, given the
results from the Hausman test, which as expected suggest that the unobserved heterogeneity is verly likely to
be correlated with both schooling and unemployment

50For example, Dellas and Sakellaris (2003) found that an increase in unemployment of 1% leads to an
increase of 0.5% of enrolments when working with aggregate data for 1968-88, a period when the US expe-
rienced four recessions. Even stronger elasticity was found by Betts and McFaraland (1995) for a similar
period, looking at community college enrolments. However, elasticities for the UK estimated with time series
are closer to 0.1

51Random effect estimations are similar, so we are not loosing relevant information by looking at the within
variance. In our Appendix C (for the robustness checks) Table C1 reports the p values from the Hausman test
and the Mundlak approach to evaluate the correlation of the covariates with the unobserved heterogeneity for
each of the schooling indicators. These estimates suggest that we could go for random effects in this stage,
and in fact results do not substantially change, as reported in Table C2 (the elasticity for tertiary enrolments
is now 0.8 significant at the 5% level)
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Secondary enrolments (gross and net) also show a positive elasticity with respect to unem-

ployment, although magnitudes are smaller (of order 0.02) and the coefficient is significant

just for net enrolments, at the 10% (column 3, Table B1). In accordance with human capital

models, the substitution effect operates as long as the trade-off “to work or to study” is a

relevant one; therefore, the countercyclical pattern -if any- is expected to be weaker at lower

levels of education. With the same reasoning, a higher elasticity for gross enrolments than net

enrolments would make sense due to the influence of overage in the first one. Point estimates

are in fact higher, but standard errors also and the elasticity turns to be significantly different

from zero at 10% for net enrolments. One explanation could be that individuals who may

have abandoned secondary education and want to return to complete their studies may be

less sensitive to changes in the economic conditions; but of course further explorations are

required to address these differences. In line with this countercyclical pattern of secondary,

the elasticity for early leavers is negative (suggesting that the share of early dropouts from

secondary education decreases in bad economic times, and increases in good ones), but it is

not significant (column 6). This could be explained by the delay with which enrolments affect

this indicator.52 In this sense, a brief additional exploration was made: the unemployment

rate was introduced with year lags. Interestingly, the second year lag turns to be negative

(-0.21) and significant, at the 10% level.53. Similarly, the elasticity is also not significant for

tertiary graduates, and shows a negative slope. This could be attributed to parking attitudes

(young people delaying their completition to avoid unfavorable labour market entry condi-

tions), but also to the delay between entrance and graduation decisions.54

So far we could wait some “good news” in times of recessions, and warning singnals for

periods of economic growth if countries are interested in expanding schooling participation

among their young cohorts. However, the share of NEET is strongly countercyclical. The

elasticity of 0.5 suggests that an increase of 50% in the unemployment rate (as it was reg-

isteded during 2007-2011 in this sample) could lead to a rise of around 25% in the share of

NEET. Hence, in periods of contraction it seems that not everyone is interested or able to

afford a safe port in education. It is very important to note that any comparison between

elasticities for different schooling indicators has to be cautios since we are comparing different

time periods and degrees of freedm due to the change in the number of observations (for the

NEET indicator, for example, we are covering just the past 14 years; while most of the others

52Since it is the share of young people who have not completed secondary education within the agre group
of 18-24, decisions taken today by a young individual of 16 may just be reflected in this indicator in two years.
In this sense, the early leavers ratio may behave more like an attainment level variable, for which probably a
dynamic specification would work better

53Vera-Toscano (2015) and Dragomirescu-Weber (2013) use a lagged structure of unemployment to forecast
this indicator in their evaluation of the trajectories EU countries show to meet the EU2020 targets

54In this sense, from the fourth lagged value to even the 10th coefficients are positive and show significant
effects.
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include the 1990s and part of the 1980s).

Let us now take a brief look at asymmetries by gender, region and along the cycle. Ta-

ble B2 (Appendix B) reports the estimates for enrolments separately for boys and girls. The

countercyclical pattern of tertiary enrolments present for both boys and girls, with similar

magnitudes but with a significance level of 5% for the first group, and of 10% for the latter.

This contrasts with previous studies, since in general higher elasticities are found for boys.

Although there is no evidence for a cross-country panel like us and therefore we can not

actually compare our results with previous ones, it is very plausible that the smaller gender

gap observed within the youngest generations in labour market participation rates in the past

decades -as Goldin (2014) argues, the convergences in roles between men and women are one

of the greatest achievements of the 20th century- may explain why schooling resposes to the

cycle are also showing similar patterns by gender. We do find though a higher elasticity for

boys in secondary enrolments, which is probably suggesting an important role of the demand

for unskilled labour typically provided by young boys. This has been recently documented for

the United States, where high-school dropouts have increased in response to the introduction

of fracking (Cascio and Narayan, 2015), although the effect is found just for boys.55 The

clearest gender difference emerge from the elasticity of NEETs, which is particularly strong

for boys (0.65 vs 0.36; as reported in columns 5-6, Table B4 Appendix B). This is a very

interesting result in light of the historically higher rates of NEETs among girls. Moreover,

this could also help to explain the recent convergences: the share of boys in NEET situation

has grown more during the GR than the share of NEETs girls, and so for the first time the

gap has been almost eliminated during the GR). 56

To capture assymmetries along the cycle a dummy for recessions was added to the esti-

mations and it was also interacted with the unemployment rate. Rice(1999), for example,

found the effect of unemployment is particularly strong in times of recessions when explaining

schooling in the UK. We do not find evidence supporting this for tertiary enrolments but we

do find a stronger effect in recessions for secondary enrolments, for both boys and girls (Ta-

bles B5-B6, Appendix B). In fact, the elasticity for unemployment remains positive but it is

no longer significant, suggesting that in fact rises in unemployment in times of recession may

encourage secondary enrolments while periods of expansion with declines in unemployment

55This is very likely behind the important gender gaps in early leavers rates and also of the higher par-
ticipation rates at tertiary levels of women. One extreme case is Estonia, for example, with a ratio of early
leavers of 3 to 1 (21 among boys 18-24 vs 7 among girls 18-24). But differences are also important in western
economies: Spain, for example, has a ratio of early leavers of 37% for boys and 25% for girls, Portugal: 43 vs
30, and even in the Nordics (Norway for example has a ratio 23 vs 14)

56Given the increase of 50% in the unemployment rate during 2007-2011, this simple model would predict
an increase in neet of 32% for boys and 18%, while in fact it grew close to 12% and 35% for boys.
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may not necessarily lead to higher dropouts. Regional asymmetries also emerge. While for

tertiary enrolments there is no particular slope found for the group of middle or low income

countries, nor for the group of EU New Members (being the base group the high-income or

EU15andSNI, respectively), when we spread the analysis by gender it seems that the positive

elasticity of tertiary enrolments for boys is just seen for the middle- and high-income coun-

tries (see in Table B6 how the interacted term with the group of low inccome countries take

an elasticity of almost -0.2, while for the base group it increases up to 0.12). This suggest

that the countercyclical pattern is in fact stronger for richer economies for boys. For girls the

interacted term is also negative but lower in magnitude and not significant. Similarly with

secondary enrolments, and here differences are significant for total, boys and girls.

Interestingly, the elasticity for early leavers turns to be negative and significant for all coun-

tries but those at the bottom of the income distribution within the sample, which show a

negative elasticity (meaning that in crises the share of early levers can increase). Therefore,

the non significant effect found for the pool of countries is likely to be explained by the delay

effect but also due to these strong regional asymmetries. For tertiary graduates there are also

some visible regional asymmetries: it turns to be negative (and this time significant) for the

lowest income group. When estimating the elasticity for different subsamples instead of with

interaction terms, a particularly strong countercyclical pattern is in generally found for the

EU15peripheric countries (for gross secondary ratios the elasticity for this group is of 0.08

for boys and girls, while the elasticity for tertiary rises up to 0.19 for boys).

Having explored the cyclical patterns of schooling, we now turn to the analysis of the drivers

included in our model [1] and its extensionts with interactions [2]. In the first explorations

we found that richer and especially middle-income countries within this sample are those

showing stronger countercyclical signs with respect to their schooling participation levels; for

both boys and girls. As it was discussed in Section 2, a countercyclical should be a response

of a relatively strong substitution effect, for which evidence is mixed in Europe, so we will

particularly focus on this coefficient (α1).

5.2 The drivers

The estimations obtained from our econometric model [1] shed light on this.57 Curiously, the

youth unemployment rate, which captures the substitution effect shows no significant effect

on tertiary enrolments when it is included with no other controls. However, as soon as per

57Results presented in this section are under assumption A2; meaning that we are assuming no correlation of
these covariates with the idiosincratic errors. Because estimates are obtained with the within transformation,
any potential source of inconsistency and bias coming from the unobserved heterogeneity is not of concern
here
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capita income is controled for (to account for the effect of changes in consumption within

imperfect credit markets on schooling demand), the point estimate for the coefficient more

than doubles the previous estimates (going from 0.08 to 1.9) and becomes significant at the

1% level (see Columns 1 and 2 of Table B3).58 These elasticities suggest that an increase of

say 10% of youth unemployment (which is nothing in comparison with the rise this variable

has experienced in the past years)59 would lead to an increase of almost 2% in tertiary enrol-

ments. The elasticity for income is also positive, as expected (0.8) and significant at the 1%

level. In a contractive, scenario, a decline of 10% in real per capita income would work on

the opposite direction, discouraging enrolments and leading to a decline in enrolment rates

of almost 8%, ceteris paribus.

It is clear therefore that during periods of contraction or boom these two mechanisms will

counteract, and that taking unemployment as a proxy of labour opportunities without con-

troling for income or considering income as a proxy for the economic conditions without

controling for youth labour markets will lead to biased estiamtes. Despite the higher elastic-

ity of income, youth unemployment rates have much larger within variances, and therefore,

while an increase of 10% in youth unemployment is very plausible, such variation in per capita

income is much more rare (the main descriptive statistics of the covariates are reported by

Table A6)60 It seems therefore that whatever attempt to capture the effect of economic ag-

gregate conditions by income without controling for youth unemployment (or the other way

round) will probably lead to (downward) biased estimates given their negative correlation

and positive effect they have in schooling participation.

Moreover, there is at least a third driver that turns to be significant to explain tertiary

enrolments, and this is the government spending on education, which shows an elasticity

of 0.37, with a significance level of 5%. A decrease of ten percent in this indicator (from

58We restrict the sample size to the minimum observations, which are those behind the complete model
(column 5). It is well known that the analysis of the changes in the coefficients when subsequent covariates
are included help us to understand some features of the model but has to be done carefully, since the order
matters. In this respect, we conducted a conditional decomposition which is not affected by the order, following
Gelbach (2016) and using the stata command b1x2 (where we include country dummies, since a panel data
version has not been developed yet, which has implications in the difference in standard errors, but not of
important magnitude in the case of this sample. This decomposition suggest, in fact, that while adding country
and time effects would drive the coefficient up, the other covariates of the model take them down by a similar
magnitude and therefore most of the increase in the substitution effect is effectively due to the introduction
of per capita income to the model

59Within the EU15 peripheric countries, for example, the annual growth rate of this variable was minimum
12% in the period 2008-2012, getting to 26% in 2009

60For this panel, the average growth rate of the youth unemployment rate is 2.2% (but with peaks of above
100% for example in the recession of the early 1980s and during the GR in all the countries; while real per
capita income increasing on average 1.8% (simple non-accumulative growth rate) with the most drastic fall
being a minimum of -15%, which happened in Estonia in 2009 and the largest variation in Ireland 2015, when
the economy grew 25%)
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5 to 4.5%, for instance) would decrease enrolments in 4%.61 Hence, this supply-side effect

coming from public budget allocation decisions will reinforce the income effect -discouraging

schooling in times of recessions- if government spending is procyclical, while reinforcing the

countercyclical pattern coming from the substitution effect if government spending is coun-

tercyclical.62 The size of the cohort, included as a control variable, also show the expected

sign, but the effect is not significantly different from zero (column 4, Table B3).63 As it will be

discussed, the cohort size is not showing any significant effect because the slopes substantially

vary by regions (and it turns to be negative and significant just for the richest countries, as it

will be discussed later, when we analyze the extension of model [1] with interaction terms [2]).

When we expand the analysis to other drivers and we spread it by gender different pat-

terns emerge. For gross secondary enrolments the elasticities are lower in magnitude, as

expected, and while income and government spending show a significant effect (of around

0.11 and 0.17, respectively) the elascticity of 0.02 with respect to the youth unemployment

rate is not significant at conventional levels, despite it also increases when controling for per

capita income, as shown in Table B7 (Appendix B). What seems remarkable is that here

our control for the cohort size turns to be significant and negative, with a magnitude of

close to 0.3 in absolute terms. However, a different story arises with net enrolments (again),

which shows a positive and significant elasticity with respect to youth unemployment but no

significant effect from the other mechanisms. A plausible explanation is that cost- or policy-

related incentives may be more important for young adults when thinking about coming back

to secondary school rather than labour market opportunity cost considerations, but further

explorations are required for a more solid hypothesis on these differences.

Tertiary graduation rates show also positive coefficients with respect to our three main

drivers, but just income turns to be significant for girls, at 10%. This goes in line with

the negative relationship we found in our first stage of analysis, suggesting that although we

may see higher enrolments in times of recession we will not necessarily see higher number of

graduates. Early leavers show as expected a negative elasticity with respect to youth unem-

ployment (when fewer chances in labour markets people are expected to drop out less from

615% is in fact the average value of this variable for the entire panel. In 2007, right before the GR, the
extreme cases were Slovak Republic, Bulgary and Czech Republic with levels below 4%, with Denmark and
Iceland showing ratios above 7%

62Interestingly, the coefficients for income and youth unemployment remain significant at the 1% when this
control is included, but the effecs now are slightly larger of the first and smaller for the latter. This could
be suggesting a countercyclical pattern of government spending on education, which is in fact what we see in
general for this sample and period

63The coefficient for youth unemployment and per capita income slightly decrease with the introduction of
this varaible, in line with this idea of a positive correlation of the youth unemployment rate and its relative
size.

25



secondary, as we also saw with secondary enrolemnts), but this point estimate is not signif-

icantly different from zero. Income and government spending do however sho a significant

effect for boys, while income it is the only that seems to matter for girls. This is likely to

be reflecting the importance of income constraints for this group, which based on previous

studies are probably young individuals from low socioeconomic background or facing other

vulnerabilities. Finally, the share of NEET seems to be very sensitive to changes in youth

unemployment (with a coefficient of 0.65 for boys and 0.45 for girls), while the other drivers

do not seem to play an important role. This is a bit surprising, since it is suggesting that

the cycle pattern of NEETs is mainly explained by youth unemployment rather than budget

problems to afford education; while we could have expected an important role to be played

by government spending. Anyway, these results go in line with the observed pattern of the

past years, where the increase in NEETs shares of boys have been larger than the one of girls.64

Before commenting on the main asymmetries found along the cycle and across regions (which

will shed light on some ambiguous or non significant results found so far), it is important to

remark that the model seems to fit better for tertiary enrolments than all the other school-

ing indicators, with a within R squared of around 0.88, which is almost halved for the rest.

In fact, when just the three main drivers are introduced the explained variance is of 0.82,

although of course this is picking up upward trends, as it is clear from the large explained

variance when introducing just a time trend or the time dummies (notice that it is also

tertiary enrolment rates the variable which shows a clear positive trend among the scholing

indicators) and from the decline in the magnitudes of the coefficients when these dummies

are introduced. In this sense, the time dummies65, are strongly jointly significant and each

year since 1989 (for the regression on tertiary enrolments) shows a positive and significant

coefficient (at the 1% level), with a range of 0.3-0.8

Turning now to the asymmetries, we refer to the reader to Table B9 (tertiary enrolments, by

gender) and B10 (for secondary enrolments, by gender). For tertiary enrolments, the substi-

tution effect seems stronger in recessions, especially for girls, as suggested by the significant

coefficient of the interacted term ”Yun*Recession” of almost 0.09. This means that in addi-

tion to the 0.143 elasticity for the entire period, during economic downturns the substitution

effect goes up to around 0.233 for girls (they are more likely to enrol in times of depression

than to drop out in times of economic growth). For boys the coefficient is also positive but

not significant, which is not a surprise given the relatively higher levels of early leavers within

64This has been so disproportionated that it has almost closed the gap between boys and girls. As we
already mentioned, despite the better performance girls have in schooling participation and attainment levels
at least since the mid 1990s, the share of NEET among young women has been historically larger, which is
probably related to fertility decisions and the still uneven distribution of unpaid labour within households.

65Which are not reported in the output tables for a matter of space, but estimates are available upon request
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this group. Moreover, it seems that boys do not only show higher responses to budget poli-

cies but that also in times of recessions this becomes particularly important (as suggested by

the coefficient of 0.05 from the interacted term ”GSPt-1*Recession”, significant at the 10%

level). While no other asymmetries along the cycle emerge, two important regional differ-

ences immediately emerge: i) income is less important for the EU15andSNI countries than

for the EU New members (as expected), and this holds for boys and girls, with interacted

terms significant at the 1% level, ii) the cohort size just now show the expected negative

coefficient, with a much higher elasticity in absolute terms, and issgnificant at the 5% level

for boys within the EU15andSNI group. This is suggesting that when the cohort of young

males increase (and migration is the main candidate to do so under the absense of other

demographical phenomenon) tertiary enrolment rates decrease, and the opposite holds for

the home countries. This is something that calls for further explorations since it may be

suggesting that the huge increase in enrolment rates in the South may be partially explained

by an increase in the demand for education but also due to the migration patterns of un-

employed young trying to get better labour opportunities in the North. In this sense, the

convergences in enrolment rates may not necessarily lead to convergences (at least not with

the same intensity) in attainment levels in a couple of years.

For secondary enrolments the substitution effect also seem more important during reces-

sions for girls, while the same is found in terms of income and population flows: a weaker

(positive) income effect in richer countries, and a stronger (negative) cohort-size effect; al-

though, again here, magnitudes are lower with respect to tertiary enrolments. For females

the effect of youth unemployment is just important in recessions, while income is more rele-

vant for the poorest economies, and it has almost no influence in the high income countries.

The joint significance level for the regional interactions find support, while for the recession

asymmetries p values are slightly above the conventional levels. For boys similar results, a

stronger effect of youth unemployment in recessions and a much lower influece of income in

higher income countries. When interacting groups of countries by EU membership results are

similar, and population become particularly negative among the core EU countries, where

income has a lower influence with respect to the New Members. The share of early leavers

among girlsshows significant negative effect of youth unemployment just in middle and high

income countries, and a negative effect of income but which is not stable when introducing

the entire group of interactions, while interestingly for boys earl leavers government spending

seems to be key (with an elasticity of -0.56 when the entire group of interactions is included,

and with a negative elasticity of youth unemployment for middle income countries, but where

government spending does not seem to play an important role, since the itntercted term is

of order 0.6 and positive. When the interactions for recessions are introduced it seems tha

tyouth unemployment is particulaly strong during recessions, but this does not hold anymore
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when including togethre the recession and regional asymmetries). For NEET there is noth-

ing particular besides the positive significant coefficient of population when including the

regional and recession interactions separately (although not significant anymore when they

are all together), while government spending shows a negative coefficient of 0.29, which seems

to be stronger in high income countries but not in middle-income countries. For females the

increase in population during recessions increase the share of neet while the income effect

also seems stronger in recessions. Government spending is negative, with an elasticity of 0.26,

and youth unemployment stronger in the high income countries. For boys the coefficient of

government spending is even larger in magnitude (0.34), the elasticity of youth unemploy-

ment stronger in recessions while the positive effect of population is strongly significant when

the groupo of interactions are placed at different stages, although its coefficient substantially

decreases when both type of interactions are grouped together. When groups of countries

by the two subsamples (EU15andSNI and EUNM) are included, income seems important

in recessions, while population flows can also increase it. For boys the coefficient on youth

unemployment is much higher and population is always positive, with no regional differences.

When we test for the joint significance of these interactions regional asymmetries are sig-

nificantly different from zero while less support is found for the change in slopes during

recessions. Moreover, Tables C4 and C5 present the estimations for different subsamples

(EU15andSNI and EU New Members, respectively), where similar patterns can be found:

for the latter just government spending turns to be significant while for the first results are

similar than for the entire model with population becoming negative and significant again

here.

5.3 The crisis

To what extent the model helps to explain what happened during crisis? and how can it

also explain schooling divergences and convergencesa across regions and by gender? When

we regress these schooling indicators on time dummies and a Great Recession dummy which

aims to capture whether there was a change in the trend during the last recession some inter-

esting patterns emerge: tertiary enrolments show a significant positive effect but just for the

EU15andSNI countries, 0.11 for girls, 0.14 for boys, suggesting that during the GR the rates

are expected to be 0.11 percent points higher than in other periods. For secondary enrol-

ments this dummy is positive and significant for both rich and poor countries, and for boys

and girls, with a magnitude of around 0.04-0.05. The elasticity for NEETs is also positive

and significant, and particularly strong for the EU NM countries, which makes sense: the

response in terms of tertiary enrolments is low and therefore many of the recent unemployeds

are likely to become NEET.
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Following Long (2014), if the GR precipitated a jump in the percentage of individuals attend-

ing college beyond the already positive annual growth, one would expect this coefficient to be

positive. We also explore whether the same effect was visible in previous recessions, but the

sign of the coefficient is significant and negative. This, again, is true for the richest countries,

while no significant effect is found for the new members (Table B23). Moreover, when we add

the main variabels of the model any significant result found from these dummies dissapear,

which suggest that the changes that crises have on schooling are well captured by our model

(i.e. it is explained either by changes in income, government spending, youth unemployment

or the cohort size).

When we look at the series and how they have actually evolve some patterns that may

be hidden behind these elasticities and models arise. In Table B17 the accumulative annual

growth of the main schooling indicators and explanatory variables are presented divided in

four periods, where the last one has the main manifestations of the GR. Table ?? shows it for

the EU New Members, while Table ?? presents the values for the EU15andSNI group. From

a country-to-country exploration we can see also that the crisis has had an uneven effect.

Youth unemployment rates have increased substantially in some economies in the South and

East while the increase has been much more moderated in the North/Wast. Tertiary enrol-

ments have increased almost everywhere but in some Eastern and Nordics, while remaining

quite stable in the United Kingdom. In terms of NEET, discrepancies are also huge: While

Germany for example managed to reduce the ratio of NEETs 12% in the period 2007-2012,

it increased 50% or more in Ireland, Denmark, Spain, Lithuania and Iceland. Couriously, in

this period these countries have managed to increase their enrolment rates.

If we look at the recent movements in unemployment and tertiary enrolments (Figure x1)

it is in fact easy to notice that some countries, and especially those hardest hit have had

a noticable increase in these enrolments; and this positive trend is more visible among the

richest group, while more dispersion is observable among the EU New Members.66. How-

ever, it is also true that UK’s increase in youth unemployment during the crisis (40%), and

also Swedish (20%) Norway (27%) is much lower than the one experienced in Spain (200%),

Ireland (190%) or Lithuania (170%). The notable exception may be Denmark, which has

66The notable exceptions for the first group are Italy, a country which seems that has not managed to
increase the attractiveness of universities as an alternative to unemployment (it does not seem coincidence
that Italy had the lowest intergenerational mobility indeces for education before the crisis; OECD, 2007), while
the low increase in the UK and the stability or even decrease registered in the all the Nordics but Finland
are quite surprising results. While Clark (2011) argues that the slowdown of enrolments at universities from
the mid 1990s can be mostly attributed to the increase in youth employment and decrease in unemployment
rates, the opposite does not seem to be happening (from 2007 to 2012 enrolment rates increased marginally,
just 1%)

29



had 74% increase and could not manage to increase enrolments. However, this country has

actually a rate of around 81% while for Italy it is quite lower: 63%. The worse performers

in terms of tertiary enrolments before the crisis: Cyprus, 35%, Malta 36%, Croatia 47%,

Switzerland 47% , 50% Slovak Republic and among the EU15 the bottom: 57% Portugal,

Ireland 57%, 59% UK and Italy 66% (and non EU such as Montenegro, Moldova below 40%.

The decline in tertiary enrolments among eastern european countries (Lithuania and Latvia,

for exmaple) takes place after a huge enlargement of tertiary graduates in these countries.

Finally, we decompose the effect of the variables included in the model for four different

periods, being the last one the Great Recession one. While the model explain little of the

expansion tertiary enrolments have had since the late 1980s, it makes a good job during the

crisis. Given the actual changes, the model would predict an increase in tertiary enrolments of

11%. They in fact increased around 13% (10% girls, 16% boys -only period where boys have

outperformed girls), which is therefore to a large extent explained by the increase in yotuh

unemployment (8%) and government spending on education (3%), which could overcome the

strong decrease in income.

6 Robustness checks

In first place, we use different indicators for the substitution effect, government spending and

income to show that the main patterns remain and are not arbitrarily dependent on specific

inicators. In particular we want to see whether the substitution effect may turn different when

including gender-specific variables, and also so with the cohort size. Our results are robust to

the use of other labour market indicators and the inclusion of gender-specific rates. Someone

could argue that the actual opportunity cost of girls and boys come from the actual labour

market opportunities they have, and so in order to explore whether the substitution effect is

larger for one group or the other we shuold consider the gender specific youth unemployment

rates. And this is reasonable, since youth unemployment rates among boys have been more

affected in the past crisis for example, while in the entire period youth unemployment among

girls has been on average higher. We then re-estimate all these results considering females

and males youth unemployment rates as well as gender-specific cohort size variables, and

results do not substantially varied, and in any case it reinforces our conclusions: the substi-

tution effect turns to be even more relevant for girls, and slightly declines for boys (Table

C12). Moreover employment rates may reflect movements which are mainly driven by labour

demand (at least in the short run). Amior and Manning (2015), for example, have recently

explored the local persistence of joblessness using employment rates. We also explore the

effect of youth employments, which it should be significant and negative, and we do it for

both boys and girls. So we estimate the model with young employment rates (also spread by
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gender) and we find, as expected a strong and negative elasticity.

In second place we explore the relevance and how results change with the inclusion of other

controls which may be of relevance are the expected returns to education; however, it is not

easy to account for this phenomenon since it is not clear how expectations are formed nor

even which are the actual returns to additional years of education or diplomas. Given the

fact that crises tend to disproportionally affect the lower-skilled labour, the expected returns

may increase during recessions for example, o education are likely to increase, and we may

think about this omision as a potential source of upward bias, but this depends on whether

expectations are based on the absolute or relative gains, since youth unemployment rates

for skilled can also decline. Proxies for the expected returns to schooling (as the ratio of

unemployment rates for the population with tertiary education with respect to those with

secondary or primary level; and the minimum to median labour earnings) do not turn to be

significant, but their number of observations is reduced. Proxies for the demand of skills with

employment or GDP shares by sector (manufacturing, for example) were also considered, but

time series are also not sufficiently large in their cross/longitudinal dimensions. Per capita

measures of household consumption lead to similar results than with our per capita income

indicator, while the inclusion of inflation, interest rates and gini coefficients for income in-

equality do not turn to be significant, but interpretation has to be done carefully since the

number of observations is reduced and these variables may be also strongly correlated with

some of our covariates.

In third place, we expand the sample to different directions to see whether the regional

assymmetries hold and we test for structural brakes in the main slope coefficients. Follow-

ing some previous panel explorations, such as Spilimbergo and Sakellaris (1999) and Bem

Mimoum (2008), we also estimate the model for different subsamples, allowing for group-

specific slopes in all the variables instead of using the same model and degrees of freedom, as

we do with the inclusion of interacted terms for our main results on the asymmetries of the

drivers. If the countercyclical pattern we found for the richest group and the EU15 countries

is, accordingly to the therotical framework, because of the lower importance of credit con-

straints in more developed economies; we shuold obtain similar patterns when adding other

advanced economies to this group, and also some neihbor countries to the EU New Mem-

bers, such as the EU candidates. Tables C1 and C2 (Appendix C) report the results for the

cycle-exploration (when unemployment is introduced as a proxy of the cycle) and also for the

estimation of Model [1]. Column 2 shows the estimated result (for a matter of availability

of data for these additional countries the other controls -population is taken from Eurostat-

are removed, but this does not make any difference) for our sample and four additional coun-

tries: United States, Canada, Australia and New Zealand. Results are very similar, and
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the point estimate for the substitution effect increases. When we add the EU candidates

-Turkey, Albania, Bosnia and Herzegovina, Macedonia and Serbia-67 similar results are also

obtained. We expand further the sample by including also some European neihbors such as

Armenia, Albania, Ukranie, Russia and Israel. The substitution effect here seems lower, but

income as well. A plausible hypothesis is that the distribution of income may be an impor-

tant deterrent of the income effect, in the sense that poorer people may be more sensitive

to changes in income but eocnomic growth may be just beneffiting those at the top. In this

sense it would be more than pertinent to add to our model a measure of income inequality

or distribution, but series are not long enough nor have enough cross-country coverages to

do so. Some explorations with smaller samples show mixed results.

Fourthly, we would like to briefly comment and discuss the different results obtained with

alternative transformations to the within estimates (holding A2), such as first-differencing68

and the estimation of a random trend model accounting for individual-specific trends69. We

also compare these with those obtained with a random effects estimator (holding A1 and A2),

since Hausman’s test rejection relies on the absebse of heteroskedasticity. While the random

effect estimator does not vary too much from the fixed effects one, the first-differences (and

the RTM) show lower coefficients, and when clustering errors government spending turns

to be not significant (see Table C10). Moreover, the lower explained variance (Rsquared)

with first differences may suggest that a great part of the explained variance of our model

is picking up time trends. This is in fact what we find when we compare the models with

and without time dummies. Moreover, income and substitutione effects are significant with

all estimation strategies, which gives strong support to the importance of these drivers. An-

other comment that deserves attention is that the income effect is the largest in the within

estimates. By looking at the country specific effects (see graphs ??, it seems that the legacy

from the socialist experiences in these countries explain why when these country specific ef-

fects are not taken into account the income effect is underestimated (country specific effects

negatively correlated with income, given the above average levels of education these countries

have, given the performance in the other variables). Unsurprisingly, this is not found for the

first model, where the country effects show positive and significant coefficients for the richer

67Montenegro and Kosovo are also official EU candidates but they are not included given the data limitation
68Which has the advantage of making series stationary under the eventual presence of unit roots (Fisher

tests for unit roots in panels were performed due to its unbalanced structure; following Maddala and Wu
(1999) and Baltagi and Hu (2000), but results are inconclusive; and unit roots are rejected in almost all but
not all variables, which is likely to respond the low power of rejection -of the presence of unit roots- the test
has), but the disadvantage of reducing the number of observations and exacerbating errors-in-variables bias
(Flug et al 1999), which are usually present in this kind of cross country panels (Maddlaa, 1999)

69Following the proposal of Wooldridge (2006) and the empirical application of Cruces et al 2012 for the
crisis in Argentina; an estimator which in addition to the advantages and disadvantages of the FD has the
positive feature of controling for time slopes in the unobserved heterogeneity (ci ∗ t)
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group of countries.

Finally, we discuss potential violations of A2 (exogeneity of the covariates once the un-

observed heterogeneity is accounted for) and explore strategies to deal with this problem.

Previous studies have not instrumented this variable, often arguing that by using a different

ranges of age (using the unemployment rate of 20-24 years old to address schooling decisions

at age 18, for example) this problem could be attenuated. Moreover, if the endogeneity is

expected to come from a positive feedback from schooling to youth unemployment, the esti-

mates should at least provide a lower bound (Clark, 2011). However, we argue that while it

may probably be the case, it is not trivial, since increasing schooling participation rates may

also mean, for some periods or countries at least, an increase in unemployment if students

look for part-time or field-related jobs not available in the market, which may explain why

in some countries youth unemployment rates increase while employment rates also could in-

crease unemployment rates because of this mismatch.

Exploiting the panel structure we use lagged differences as instruments for the first dif-

ference equation (Difference GMM) and also by instrumenting the level equation with these

lags with System GMM (AB). 70 Lewbel instruments are weak, as shown by the F of the first

stage when we estimate the model with 2SLS, while the validity of instruments by the overi-

dentification is also weak (p-value of the Hansen test based on the J test) Unsurprisingly,

the lagged first differences are very weak instruments for the equation in first differences

(something common to time series which are persistant), and the introduction of the second

equation (despite the test for second order autocorrelation supports the idea to go for sys-

tem GMM, which requires an additional assumption for validity: no correlation between the

lagged difference of the potential endogenous and the unobserved heterogeneity) improves it

too little, and estimates suffer from weak instruments as it is clear for the very high p values

of the Hansen J test for validity (Roodman, 2009). In this sense, we do a very simple explo-

ration (column 4): we estimate the model in first differences using the first lagged differences

to show how weak these instruments are (F value of the first stage is 2; and the coefficients

do not substantially change besides government spending which again here-we already notice

this in the FD estimates- shows a much lower point estimate). Adding more lagged differences

and a new equation seem to be creating just more noise and small sample bias, and that is

why we present these results to satisfy curiousity (given the popularity AB-GMM estimates

have in panel data, but especially in dynamic specifications where frequently other roads are

70AB refers to Arellano-Bond estimator, where the lagged differences are used as instruments for the model
in differences, and to its more recent extension Bover/Bundell-Bond, where the equation in levels is added,
under an additional assumption of uncorrelated heterogeneity with lagged first differences of the covariates
(and implemented in Stata with xtabdond2, following Roodman (2009)).
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not possible). The problem with the proliferation of weak instruments is clearly seen in the

excesively high p value coming from the J statistic (Hansen, 1982) as it is clearly shown by

Roodman (2009). Lewbel instruments created from the residuals of the first stage, following

Lewbel (2012) and using ivreg2h, are also weak (the command for panel has not been devel-

oped yet, but it is used with the demeaned transformation of the variables). Results from

this first group of instrumental variable estimations are presented in Table ?? for tertiary

enrolments.

Given the weak relevance of these instruments we explore a group of potential candidates

from outside the model (results for tertiary enrolments are reported in Table C15). The first

instrument we propose is the specific unemployment rate of the labour force with secondary

education in the age range 25-39. While this instrument seems to be relevant (the F value

for the excluded instruments obtained from the first stage is almost 120) and the regression

based test for validity is not rejected (p value of 0.437), the Hausman test does not reject

the exogeneity assumption and therefore the decline of the estimated has interesting inter-

pretation. We then use the total unemployment rate, which is strongly correlated with the

youth unemployment rate (the F test is even larger) and which should not be affected by

schooling decisions, or at least much less affected; and the same happens.71. In third place

we try with the youth employment rate, which is also clearly relevant but which validity is

more doubtful, since despite it may be less influenced by shor-term supply side decisions in

the long run there is a well known decline in employment rates among the young that could

be at least partially attributed to the extension of massive education and ages covered by

compulsory-attendance laws. In this case Hausman test rejects the null hypothesis of exo-

geneity, but if the instrument is not valid this is not useful. The employment rate for the

total population leads to similar results, with doubtful validity, relevance and rejection (at

5%). In these two latter cases the coefficient for youth unemployment substantially increases,

which could be seen as suggestive evidence for the downward bias that supply-side decisions

in the short run may have and which may not be captured by the employment rate (such as

the typical added-worker or discouraged worker effect, which tend to have a stronger effect in

unemployment rates rather than in employment ratios). It is interesting to see how the total

unemploymen rate when used as an instrument does not lead to a rejection of exogeneity

while the total employment rate does. A plausible explanation is that unemployment rates

(for the total population) are also more affected by supply side decisions, while employment

ratios may reflect in their main within variation changes from the demand of labour markets;

although of course further explorations are needed. Finally we use minimum wages, which

71Someone could argue that other unobservables may be correlated with this variable, such as parental
unemployment. In our model we aim to capture the influence of household budget by the inclusion of per
capita GDP, so the validity of this instrument will mainly depend on how good this proxy is
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is a priori a very good instrument, and turns to be relevant, apparentely valid and which

leads to a rejection of (again at 5%). For the latter, however, the sample is reduced to 16

countries. 72. When we estimate the model for the same sample for which this indicator is

available, the elasticity of unemployment is also higher for the FE/WE, but the IV estimate

with minimum wages also increase it. Overall, although there are no clear signals of endo-

geneity, we could say that if there is feedback from schooling to youth unemployment, this

is biasing downwards our estimates so probably the substitution effect is even larger than

what we have reported in our main results. We find similar results for tertiary enrolments

for females and males.

7 Conclusions

Almost a decade into the collapse of Lehman Brothers, education is still at the heart of eco-

nomic policy debates concerning labour market mismatches, economic growth, inequalities

and social mobility. However, it seems that economists have allocated more effort in placing

education at the right hand side of equations rather at the left, and therefore we still know

relatively little about the drivers of schooling, debates are open and evidence is mixed.

This paper looks at the effect of the economic cyle on education for the past three-four

decades in Europe, paying special attention to periods of recession, and looking at asymme-

tries along the cycle, across regions, by gender and level of education. Results suggest that

the richest economies in Europe show a countercyclical pattern of schooling (especially for

tertiary enrolments) explained by a strong elasticity of enrolments to youth unemployment,

for both boys and girls of order 0.16. Government spending and income do also play a key

role, and are more important for poorer economies, which apparently explain why schooling

participation levels have slowed down in some countries in the east and south of Europe. Our

main results sourvive to numerous robstuness checks and suggest that it may be not enough

to address these questions by just looking at the correlation of schooling outcomes with the

unemployment rate. Our model takes into account the opportunity cost (proxied by the youth

unemployment rate), household per capita income (proxied by real per capita GDP), govern-

ment spending on education (proxied by the share of government spending on education in

terms of total GDP) and controls for other key variables, such as the cohort size (which is

not significant for the general regressions but which turns to be negative and very important

among the core EU15 countries); and with this we show that there is nothing special about

recessions that it is not captured by these drivers. While dummies for recession, especially

for the Great Recession, show for some specifications and subsamples a positive and signifi-

72Austria, Belgium, Czech Republic, Estonia, France, Greece, Hungary, Ireland, Luxembourg, Netherlands,
Poland, Portugal, Slovak Republic, Slovenia, Spain, United Kingdom
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cant coefficient, this effect completely vanishes when we include the drivers of the main model.

What we do find, however, is an assymmetric effect of the drivers. In particular, the youth

unemployment rate seems to be more important during recessions than in regular times, and

this is particularly true for girls, which is good news in the sense that weaker incentives to

dropout may emerge in times of recovery and stronger labour demand. This may also explain

why girls have reversed the gender gap even in times of lower levels of unemployment and why

the early leavers phenomenon is still more severe among boys. On the dark side, divergences

between east and west are expected to emerge while the temporary convergences within the

core countries given the great expansion of participation levels in the EU15 perihperic coun-

tries (such as Greece, Spain and Ireland) may not be completely translated into convergences

in attainments, since migration flows seem also to be a response to unemployment, which

could be “artificially’ be pressuring up (down) enrolments in the south (north). Moreover,

the countercyclical pattern of enrolment ratios has not prevented the share of NEET from

growing (and indicator that also shows a strong countercyclical behavior), suggesting that

many young people are not interested or can not afford a safe port in education.

Whether schooling is procyclical or countercyclical makes a large difference in what to expect

during the recession and for the recovery period. if schooling is procyclical, and in partic-

ular if schooling participation levels decrease during the crisis, the recovery of the economy

will be done with a young workforce with no experience (given the unemployment) and no

education, which may be binding for growth. Moreover, if those who drop out are among

the most disadvantaged, the intergenerational trasmission can be reinforced, harming social

mobility. If schooling is countercyclical, governments would also need to monitor where are

these crisis-induced enrolments and who are the groups which are responding to these changes

in the opportunity cost, since as long as labour markets may recover drop-outs may not allow

convergences in flows to become convergences in stocks, especially with respect to completed

levels of education. Moreover, if higher participation levels are acompanied by lower public

budgets in education, countries may have an increase in quantity but a decrease in quality

of education, which could also lead to a higher segmentation of the system if enrolments

are mainly seen at public institutions. Labour mismatches may also depend on these labour

supply-side endogenous responses along the cycle with regard to skill formation, which opens

new questions for further research and rises questions on the main hypothesis of skilled-biased

technological change for Europe, especially in times of increasing patterns of unemployment

among tertiary graduates in the south and east, where the demand of labour has not been

able to absorb the large increase in tertiary participation and attainment levels, especially

from girls among the new EU members.
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Europe experienced a perfect storm for schooling expansion since the early 1990s: income

increased, government spending on education increased and youth unemployment was not

reduced, or even increased in some periods. With the GR these conditions have vanished

for some countries due to the decline in income and government spending, and therefore the

substitution effect has not been strong enough to ensure a place in education for the enlarged

unemployment ranks. This is probably explaining the recent divergences between eastern and

western economies. On the other hand, the convergences between south and north within

western economies and between boys and girls seem to be explained by the larger increase of

unemployment rates between the first of each group, but probably also by migration patterns,

and therefore it is a priori unclear whether these convergences in flows will be translated into

convergences in stocks; even more taking into account the relative weak relationship between

enrolments and attainments in these economies in the south.
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8 Appendix

8.a Appendix A

Figure A1: Unemployment Rate and Ter GER (2007-2012))

Figure A2: Unemployment Rate and NEET (2007-2011))
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Figure A3: Enrolments (2002-2006) and Attainments in 2013 (cohort 30-34) FEMALES

Figure A4: Enrolments (2002-2006) and Attainments in 2013 (cohort 30-34) MALES
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Figure A5: Tertiary Enrolments by gender and regional groups

Figure A6: Mean and coefficient of variation: Tertiary Enrolments
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Figure A7: Youth Unemployment by gender and regional groups

Figure A8: PcIncome and GSP by regional groups
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Figure A9: Mean and coefficient of variation: Tertiary Enrolments

Figure A10: Mean and coefficient of variation: Per Capita Income
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Figure A11: Unemployment and Ter GER (EU Core)

Figure A12: Unemployment and Ter GER (Nordics)
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Figure A13: Unemployment and Ter GER (EU15 Perihperhic)

Figure A14: Unemployment and Ter GER (EU New Members)
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Label Variable Description Source

Ter GER Tertiary
Education
Gross En-
rolment
Ratio (%)

total enrolment within a coun-
try in tertiary education, re-
gardless of age, expressed as a
percentage of the population
in the official age group cor-
responding to tertiary educa-
tion

UNESCO

Sec GER Secondary
Education
Gross En-
rolment
Ratio (%
gross)

number of people enrolled at
secondary institutions as % of
the population group at age of
officially being enrolled at sec-
ondary

UNESCO

Sec NER Secondary
Education
Net Enrol-
ment Ratio
(% gross)

number of people enrolled at
secondary institutions within
the population group at age of
officially being anrolled at sec-
ondary as % of this group

UNESCO

Early
Leavers

Early
Leavers
Rate 18-24

share of 18-24 not in edu-
cation which has completed
lower secondary as max num-
ber of people enrolled at sec-
ondary institutions as % of
the population group at age of
officially being enrolled at sec-
ondary

EUROSTAT

TerGrad Tertiary
Educa-
tion Gross
Graduation
Ratio

number of graduates regard-
less of age in a given level
or programme, expressed as
a percentage of the popula-
tion at the theoretical gradu-
ation age for that level or pro-
gramme.

UNESCO

NEET Not in Em-
ployment
nor in Ed-
ucation or
Training

Share of 15-24 not in em-
ployment nor in education or
training (15-29)

EUROSTAT
(WORLD
BANK)

Table A1: Main schooling (outcome) variables, indicators and sources

52



Group name Countries Criterion

EU New Members
(EU NM)

Bulgaria, Croatia, Cyprus,
Czech Republic, Estonia,
Hungary, Latvia, Lithuania,
Malta, Poland, Romania,
Slovak Republic and Slovenia

EU membership
and geopolitical

EU15andSNI EU15 countries (Austria,
Belgium, Denmark, Finland,
France, Germany, Greece,
Ireland, Italy, Luxembourg,
Netherlands, Portugal, Spain,
Sweden, United Kingdom)
+ Switzerland, Norway and
Iceland (SNI)

EU membership
and geopolitical

Low-Income Bulgaria, Croatia, Czech
Republic, Estonia, Hungary,
Latvia, Lithuania, Malta,
Poland, Romania, Slovak
Republic, Slovenia, Portugal

0-20,000 USD per
capita income
[2005]

Middle-Income Cyprus, France, Germany,
Greece, Italy, Portugal, Slove-
nia, Spain, United Kingdom

20-40,000 USD
per capita income
[2005]

High-Income Austria, Belgium, Denmark,
Finland, Iceland, Ireland,
Luxembourg, Netherlands,
Norway, Sweden, Switzerland

more than 40,000
USD per capita
income [2005]

Table A2: Main schooling (outcome) variables, indicators and sources
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Variable Mean Std. Dev. Min Max Observations

Ter GER overall 42.50074 22.19289 1.43815 110.2631 N = 990
between 11.59748 7.542394 66.92045 n = 31
within 19.11356 7.073113 101.9869 T = 31.9355

Ter GER (F) overall 47.9787 27.03074 1.29828 111.0031 N = 950
between 14.46201 7.152435 72.3649 n = 31
within 23.42745 5.522169 106.4551 T = 30.6452

Ter GER (M) overall 39.11945 18.13857 1.52316 110.1283 N = 950
between 10.71404 7.421859 61.71146 n = 31
within 15.21888 8.56227 99.17944 T = 30.6452

Sec GER overall 99.26845 14.69742 53.86217 164.8117 N = 985
between 9.772454 84.85058 119.6754 n = 31
within 10.99122 59.99402 145.7647 T = 31.7742

Sec GER (F) overall 100.4703 16.00292 45.31793 175.3805 N = 934
between 10.66705 84.66677 120.5558 n = 31
within 11.68519 47.0519 158.6684 T = 30.129

Sec GER (M) overall 99.09824 13.91803 54.05997 154.671 N = 934
between 9.097443 83.90862 121.6078 n = 31
within 10.43719 59.58728 137.5714 T = 30.129

Sec NER overall 87.87826 7.078119 60.88027 99.83368 N = 555
between 4.904714 77.08425 94.38622 n = 27
within 5.29093 62.16896 99.71952 T = 20.5556

Sec NER (F) overall 88.16668 7.163261 62.09941 99.78296 N = 517
between 4.997709 78.32856 94.96381 n = 27
within 5.111509 62.51446 100.8657 T = 19.1481

Sec NER (M) overall 86.87329 6.898481 59.18509 99.45563 N = 517
between 5.166099 75.207 94.28647 n = 27
within 5.069497 60.57147 99.76567 T = 19.1481

Table A3: Main descriptive statistics: enrolment ratios
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Variable Mean Std. Dev. Min Max Observations

Ter Grad overall 34.20967 12.78108 4.67402 67.71643 N = 403
between 10.31211 9.331204 50.3966 n = 30
within 8.050567 12.24307 67.40927 T = 13.4333

Ter Grad (F) overall 42.53236 17.50799 7.37072 89.9168 N = 398
between 14.21217 13.16339 69.46398 n = 30
within 10.84732 11.08176 90.61439 T = 13.2667

Ter Grad (M) overall 26.43385 9.235747 1.73685 50.59524 N = 398
between 7.623042 5.555882 38.13081 n = 30
within 5.639698 13.59079 50.1836 T = 13.2667

Early Leavers overall 15.261 9.553175 2.7 54.4 N = 518
between 8.47288 4.807143 37.17826 n = 29
within 4.395099 -4.51726 35.621 T = 17.8621

Early Leavers (F) overall 13.00354 8.508707 2.2 56.1 N = 536
between 7.330267 3.266667 30.96957 n = 30
within 4.441397 -3.96602 38.46354 T = 17.8667

Early Leavers (M) overall 17.33246 10.61081 3.1 56.5 N = 536
between 9.538556 5.653846 43.3087 n = 30
within 4.451075 -5.27623 36.55913 T = 17.8667

NEET overall 14.00051 5.22827 3.4 32.8 N = 390
between 4.854981 5.95 25.53333 n = 30
within 2.319608 6.967179 25.30051 T = 13

NEET (F) overall 16.8985 6.430168 4.7 34.2 N = 400
between 5.95123 7.066667 28.04167 n = 30
within 2.389676 10.75683 29.75234 T = 13.3333

NEET (M) overall 11.80865 4.9231 2.9 31.4 N = 393
between 4.044665 4.338462 23.16667 n = 30
within 2.907168 4.041985 22.80865 T = 13.1

Table A4: Main descriptive statistics: other schooling indicators
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Label Variable Description Source

Un Unemployment % of labour force who is
not working but available and
seeking a job - ILO modeled -
combined with Eurostat data

WORLD
BANK /
EURO-
STAT

YUn Youth Unem-
ployment Rate

(% of labour force 15-24 who
is not working but available
and seeking a job - ILO mod-
eled - combined with Eurostat
data)

WORLD
BANK /
EURO-
STAT

INC Per Capita In-
come

Per Capita GDP USD 2010 WORLD
BANK

GSP Government
Spending on
Education

Share of Government Spend-
ing on Education in total
GDP

WORLD
BANK

YPOP Young Popula-
tion

Population in the age range
15-29

EUROSTAT

Table A5: Main schooling variables, indicators and sources
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Variable Mean Std. Dev. Min Max Observations

YUN overall 18.90467 9.722246 2.8 58.3 N = 857
between 7.938112 6.679167 34.01724 n = 31
within 5.894718 2.787425 45.18867 T = 27.6452

YUN (F) overall 19.58303 11.00133 2.6 63.8 N = 825
between 9.50886 6.558333 40.604 n = 31
within 5.79689 3.10372 42.77903 T = 26.6129

YUN (M) overall 18.75479 9.576132 2.6 56.2 N = 825
between 7.476894 6.558333 32.404 n = 31
within 6.243268 2.903064 44.75079 T = 26.6129

INC overall 31352.81 20238.44 3223.809 110001.1 N = 988
between 18906.73 4843.991 77610.35 n = 31
within 7807.46 -6205.08 63743.52 T = 31.871

GSP overall 5.047856 1.189063 1.68064 8.61797 N = 696
between 1.015679 2.518557 7.49092 n = 31
within 0.689931 2.650605 8.565352 T = 22.4516

YPOP overall 4390661 5665995 82071 2.44E+07 N = 1050
between 5695955 86571.74 2.05E+07 n = 31
within 663250 1335789 8220686 T = 33.871

YPOP (F) overall 1657842 2152153 30350 9160604 N = 1050
between 2162073 31931.6 7844114 n = 31
within 257439 468973.7 2974332 T = 33.871

YPOP (M) overall 1715852 2227415 31323 9694266 N = 1050
between 2236684 33185.66 8259182 n = 31
within 274242.4 497375.5 3150936 T = 33.871

UN overall 8.57972 4.332761 1.5 27.5 N = 858
between 3.415015 3.478788 16.72759 n = 31
within 2.786464 0.052134 23.43172 T = 27.6774

Table A6: Main explanatory variables
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Expected sign Indicator used in
this paper

Previous Findings73

α1 > 0 → income ef-
fect

Per capita GDP
(USD 2005) 74

Positive: McIntosh (1998) for 1970-
1992 (GE),1969-1992 (NL),1970-1994
(SW),1961-1994 (EN&WL). Petronglo
and SanSegundo (2002/4) for SP and GE,
Huijsman et al 1986 for NL; Duchesne
and Nonneman, 1998 for BE, Chaudhuri
and Maitra, 2008 (138 countries); Cambel
and Siegels(1967) for the US. Weak:
Micklewright et al (1990) for the UK;
McVicar and Rice (2001) for the UK (Rice
1987 just for girls).

α2 > 0 → substitu-
tion effect

Youth Unemploy-
ment Rate (15-24)

Positive: Clark (2009) for the UK,
Fredriksson 1997 for Sweden [1967-1991],
Gianelli and Monfardini (2003) for Italy,
Reiling and Strom (2015) for Norway;
Weak: Pissarides 1982 for the UK,
Micklewright, Pearson and Smith (1990)
for the UK, Petrongolo and Sansegundo
2002 for Spain; McIntosh (1998) for
1970-1992 (GE),1969-1992 (NL),1970-1994
(SW),1961-1994 (EN&WL) NS: Winter-
Ebmer and Wirz(2002) panel for Europe
Oosterbeek (for 1991, Netherlands)

α3 > 0 → quality /
cost effect

Share of Gov Spend-
ing on Education
(% total Gov Spend-
ing)75

Positive: Winter-Ebmer and Wirz, 2002
(13 EU countries + the US), Heylen and
Pozzi (2007) global panel 86 countries);
Chaudhuri and Maitra (2008) global panel
138 countries; McPherson and Schapiro
(1991) for the US 1974-84 (federal grants)
, Frederickson (1997) for Sweden (student
allowances); Campbell and Siegel (1967)
[tuitions]

α4 < 0 → cohort ef-
fect

Population 15-29 76 Negative: Stapleton and Young (1988)
for the US Card and Lemieux (2001) for
the US, Clark (2009) for the UK

Table A7: Main explanatory variables, expected effect, indicators and references
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Appendix B

Appendix B - Figures

Figure B1: Recessions and the Great Recession



Figure B2: CFE - Sec GER (Model 1)

Figure B3: CFE - Sec GER (Cycle)
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Appendix B - Tables

(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER Sec GER Sec NER Ter GRAD NEET Early Leavers

Un 0.0701* 0.0272 0.0207* -0.125 0.505*** -0.125
(0.0362) (0.0181) (0.0117) (0.0795) (0.0466) (0.0948)

Observations 780 794 499 406 448 540
R-squared 0.834 0.461 0.532 0.526 0.446 0.477
Number of country 31 31 27 31 31 30
From 1983 1983 1983 1998 2000 1992
To 2014 2014 2014 2013 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Time dummies included but not reported. Fixed effects (within) estimator

Table B1: The Economic Cycle and Schooling outcomes in Europe

(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER (F) Ter GER (M) Sec GER (F) Sec GER (M) Sec NER (F) Sec NER (M)

Un 0.0710* 0.0856** 0.0311 0.0293* 0.0167 0.0125
(0.0405) (0.0388) (0.0188) (0.0163) (0.0127) (0.0118)

Observations 756 756 781 781 464 464
R-squared 0.851 0.787 0.404 0.487 0.490 0.532
Number of country 31 31 31 31 27 27
From 1983 1983 1983 1983 1983 1983
To 2014 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note: FE/WE estimates. Time dummies included but not reported. R-squared is the within-R squared

Table B2: Cycle and enrolments by gender

61



(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER Ter GER Ter GER

YUn 0.0805 0.192*** 0.174*** 0.172*** 0.168***
(0.0481) (0.0470) (0.0466) (0.0465) (0.0473)

INC 0.765*** 0.845*** 0.833*** 0.812***
(0.206) (0.195) (0.192) (0.197)

GSP(t-1) 0.373** 0.388*** 0.384***
(0.137) (0.138) (0.137)

YPOP -0.112 -0.0869
(0.316) (0.317)

Tuition -0.0610
(0.0504)

Observations 597 597 597 597 597
R-squared 0.829 0.862 0.875 0.875 0.876
Number of country 31 31 31 31 31
From 1983 1983 1983 1983 1983
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note (1): FE/Within estimates. Standard errors clustered at the country level.
Note (2): Time dummies included but not reported. Within-R squared.

Table B3: Model 1 for Tertiary Gross Enrolment Ratios

(1) (2) (3) (4) (5)
VARIABLES Sec GER Sec GER Sec GER Sec GER Sec GER

YUn 0.0139 0.0317 0.0257 0.0213 0.0202
(0.0214) (0.0206) (0.0187) (0.0189) (0.0192)

INC 0.122* 0.150** 0.118** 0.112**
(0.0680) (0.0710) (0.0490) (0.0497)

GSP(t-1) 0.133* 0.174** 0.173**
(0.0763) (0.0829) (0.0823)

YPOP -0.294** -0.287**
(0.128) (0.124)

Tuition -0.0183
(0.0149)

Observations 601 601 601 601 601
R-squared 0.424 0.437 0.460 0.497 0.499
Number of country 31 31 31 31 31
From 1983 1983 1983 1983 1983
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note (1): FE/Within estimates. Standard errors clustered at the country level.
Note (2): Time dummies included but not reported. Within-R squared.

Table B4: Model 1 for Secondary Gross Enrolment Ratios
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(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER (F) Ter GER (M) Sec GER (F) Sec GER (M) Sec NER (F) Sec NER (M)

YUn 0.165*** 0.159*** 0.0152 0.0225 0.0324*** 0.0275**
(0.0538) (0.0464) (0.0197) (0.0185) (0.0108) (0.0119)

INC 0.801*** 0.761*** 0.0972* 0.123** 0.0846 0.0804
(0.216) (0.180) (0.0526) (0.0509) (0.0546) (0.0604)

GSP(t-1) 0.290** 0.488*** 0.157* 0.155** -0.0620 -0.0135
(0.118) (0.171) (0.0790) (0.0722) (0.0373) (0.0319)

Observations 592 592 596 596 375 375
R-squared 0.883 0.835 0.420 0.528 0.545 0.563
Number of country 31 31 31 31 27 27

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note (1): FE/Within estimates. Standard errors clustered at the country level. R-squared is the within-R squared
Note (2): Time dummies and other controls (Ypop and tuition) included but not reported.

Table B5: Model 1 for enrolment rates by gender

(1) (2) (3) (4) (5) (6)
VARIABLES Ter GRAD (F) Ter GRAD (M) Early Leavers (F) Early Leavers (M) NEET (F) NEET (M)

YUn 0.0896 0.142 -0.0701 -0.0554 0.453*** 0.655***
(0.104) (0.106) (0.0746) (0.0847) (0.143) (0.160)

INC 1.012* 0.810 -0.625** -0.645* 0.0815 0.00694
(0.518) (0.568) (0.303) (0.377) (0.441) (0.530)

GSP(t-1) 0.153 0.331 -0.203 -0.405* -0.0603 -0.0305
(0.302) (0.260) (0.196) (0.206) (0.155) (0.198)

Observations 351 351 444 444 368 369
R-squared 0.550 0.374 0.500 0.348 0.385 0.487
Number of country 30 30 31 31 31 31
From 1999 1999 1992 1992 2000 2000
To 2013 2013 2014 2014 2014 2014
Other Controls Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
FE/Within estimates. Standard errors clustered at the country level. Time dummies and other controls not reported.

Table B6: Model 1 for other schooling indicators by gender
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(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M) Ter GER (M) Ter GER (M)

YUn 0.168*** 0.143*** 0.199** 0.169* 0.164*** 0.152*** 0.195*** 0.181***
(0.0529) (0.0502) (0.0878) (0.0896) (0.0457) (0.0443) (0.0581) (0.0574)

INC 0.817*** 0.812*** 1.049*** 1.029*** 0.786*** 0.775*** 1.177*** 1.171***
(0.210) (0.217) (0.258) (0.257) (0.175) (0.179) (0.218) (0.212)

GSP(t-1) 0.293** 0.343*** 0.201 0.266* 0.493*** 0.532*** 0.353* 0.405**
(0.118) (0.112) (0.160) (0.150) (0.173) (0.159) (0.183) (0.185)

YPOP -0.0703 -0.0382 0.546 0.556 -0.187 -0.182 0.745* 0.773*
(0.305) (0.318) (0.540) (0.526) (0.350) (0.349) (0.414) (0.413)

YUN * Recession 0.0852** 0.0962*** 0.0362 0.0412
(0.0393) (0.0349) (0.0374) (0.0329)

INC * Recession 0.0447 0.0462 0.0441 0.0505*
(0.0439) (0.0361) (0.0393) (0.0289)

GSP(t-1) * Recession -0.184 -0.190 -0.114 -0.120
(0.160) (0.129) (0.156) (0.107)

YPOP * Recession -0.0277 -0.0303 -0.0255 -0.0311**
(0.0212) (0.0188) (0.0182) (0.0146)

YUN * EU15andSNI -0.103 -0.102 -0.102 -0.0995
(0.103) (0.105) (0.0808) (0.0758)

INC * EU15andSNI -0.686*** -0.695*** -0.779*** -0.774***
(0.184) (0.179) (0.209) (0.205)

GSP(t-1) * EU15andSNI 0.0709 0.0434 0.115 0.0891
(0.244) (0.243) (0.269) (0.276)

YPOP * EU15andSNI -0.699 -0.643 -1.302* -1.366**
(0.780) (0.747) (0.642) (0.652)

Observations 592 592 592 592 592 592 592 592
R-squared 0.883 0.885 0.896 0.899 0.833 0.835 0.866 0.868
Number of country 31 31 31 31 31 31 31 31
F rec interacted 0.269 0.111 0.710 0.310
F reg interacted 0.00452 0.00355 0.00434 0.00394

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note (1): FE/Within estimates. Standard errors clustered at the country level.
Note (2): Time dummies included but not reported. Within-R squared.

Table B7: Model 1 for Ter GER - Full set of interactions

64



(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Sec GER (F) Sec GER (F) Sec GER (F) Sec GER (F) Sec GER (M) Sec GER (M) Sec GER (M) Sec GER (M)

YUn 0.0162 0.00516 0.0335* 0.0198 0.0234 0.0142 0.0329* 0.0209
(0.0193) (0.0213) (0.0193) (0.0198) (0.0183) (0.0190) (0.0190) (0.0189)

INC 0.103* 0.114** 0.297*** 0.285*** 0.129** 0.141*** 0.314*** 0.304***
(0.0518) (0.0502) (0.0776) (0.0767) (0.0499) (0.0475) (0.0787) (0.0786)

GSP(t-1) 0.158* 0.164* 0.0543 0.0639 0.156** 0.167** 0.0634 0.0790
(0.0795) (0.0909) (0.0637) (0.0717) (0.0726) (0.0806) (0.0556) (0.0597)

YPOP -0.266* -0.257** 0.136 0.111 -0.277** -0.269** 0.103 0.0775
(0.131) (0.124) (0.138) (0.132) (0.115) (0.110) (0.130) (0.123)

YUN * Recession 0.0377* 0.0344* 0.0319 0.0291
(0.0199) (0.0195) (0.0196) (0.0189)

INC * Recession 0.00213 0.00298 0.00615 0.00736
(0.0186) (0.0170) (0.0177) (0.0161)

GSP(t-1) * Recession -0.0398 -0.0315 -0.0520 -0.0444
(0.0702) (0.0647) (0.0597) (0.0521)

YPOP * Recession -0.00294 -0.00421 -0.00314 -0.00466
(0.00908) (0.00864) (0.00912) (0.00856)

YUN * EU15andSNI -0.0335 -0.0304 -0.0195 -0.0162
(0.0342) (0.0354) (0.0321) (0.0325)

INC * EU15andSNI -0.180** -0.190** -0.169** -0.177**
(0.0854) (0.0822) (0.0770) (0.0747)

GSP(t-1) * EU15andSNI 0.148 0.140 0.127 0.118
(0.142) (0.140) (0.130) (0.128)

YPOP * EU15andSNI -0.677*** -0.595** -0.642** -0.564**
(0.245) (0.242) (0.242) (0.237)

Observations 596 596 596 596 596 596 596 596
R-squared 0.418 0.431 0.456 0.464 0.527 0.538 0.562 0.569
Number of country 31 31 31 31 31 31 31 31
F rec interacted 0.117 0.156 0.139 0.156
F reg interacted 0.0582 0.0582 0.0253 0.0300

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Note (1): FE/Within estimates. Standard errors clustered at the country level.
Note (2): Time dummies included but not reported. Within-R squared.

Table B8: Model 1 for Sec GER - Interactions

65



(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER Sec GER Sec NER Ter GRAD NEET Early Leavers

YUn 0.180** 0.0242 0.0186 0.139 0.510*** -0.0173
(0.0681) (0.0192) (0.0142) (0.152) (0.116) (0.0524)

INC 1.122*** 0.304*** 0.0993* 1.380* 0.483 -1.063***
(0.223) (0.0802) (0.0557) (0.736) (0.757) (0.365)

GSP(t-1) 0.298* 0.0736 -0.0388 0.548 -0.189 -0.481***
(0.147) (0.0640) (0.0405) (0.368) (0.155) (0.159)

YPOP 0.662 0.101 0.0205 1.377 0.717 -0.593
(0.443) (0.126) (0.0601) (1.130) (0.451) (0.445)

Tuition -0.0388 -0.0118 -0.0198 -0.142** 0.00175 0.0616
(0.0537) (0.0184) (0.0195) (0.0659) (0.0630) (0.0801)

YUN * EU15andSNI -0.0833 -0.0207 0.00873 -0.00644 0.141 -0.0917
(0.0834) (0.0328) (0.0178) (0.162) (0.162) (0.0834)

INC * EU15andSNI -0.714*** -0.177** 0.0395 -0.630 0.157 -0.510*
(0.175) (0.0775) (0.0875) (0.601) (0.578) (0.297)

GSP(t-1) * EU15andSNI 0.0846 0.153 0.0546 -0.741* 0.157 0.211
(0.246) (0.141) (0.0628) (0.418) (0.251) (0.244)

YPOP * EU15andSNI -0.930 -0.623** -0.0132 -2.213 -0.978 2.156**
(0.670) (0.242) (0.160) (1.390) (1.216) (0.829)

YUN * Recession 0.0334 0.0180 0.0279** 0.0500 0.00536 -0.0301
(0.0361) (0.0218) (0.0105) (0.0832) (0.0415) (0.0477)

INC * Recession 0.00579 -0.00382 0.0168* 0.0968 -0.0937 -0.000345
(0.0413) (0.0164) (0.00885) (0.0901) (0.0570) (0.0540)

GSP(t-1) * Recession -0.108 -0.0426 -0.0633** -0.671** 0.101 0.148
(0.0996) (0.0648) (0.0257) (0.259) (0.166) (0.129)

YPOP * Recession -0.0179 -0.00266 -0.00690 -0.105** 0.0238 0.0179
(0.0120) (0.00985) (0.00520) (0.0415) (0.0263) (0.0155)

Recession 0.289 0.114 -0.0429 1.494* 0.472 -0.392
(0.389) (0.144) (0.0654) (0.775) (0.407) (0.596)

Observations 597 601 404 355 371 435
R-squared 0.896 0.543 0.586 0.567 0.476 0.492
Number of country 31 31 27 30 31 30
Countries All All All All All All
Time Dummies YES YES YES YES YES YES
Other Controls Yes Yes Yes Yes Yes Yes
F rec interacted 0.432 0.344 0.0318 0.0329 0.0522 0.618
F reg interacted 0.00149 0.0381 0.732 0.0440 0.648 0.0280

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B9: Model 1 for Sec GER - Interactions
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Ter GER Ter GER Ter GER Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M) Ter GER (M)

Great Recession 0.0472 0.124** 0.151 0.0323 0.106** 0.139 0.0611 0.140** 0.153
(0.0684) (0.0486) (0.116) (0.0703) (0.0450) (0.112) (0.0715) (0.0582) (0.131)

Observations 990 575 415 950 551 399 950 551 399
R-squared 0.849 0.910 0.877 0.853 0.931 0.852 0.810 0.861 0.871
Number of country 31 18 13 31 18 13 31 18 13
Time Dummies YES YES YES YES YES YES YES YES YES
Countries All EU15andSNI EU NM All EU15andSNI EU NM All EU15andSNI EU NM

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B10: Great Recession and Ter GER - Subsamples

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Sec GER Sec GER Sec GER Sec GER (F) Sec GER (F) Sec GER (F) Sec GER (M) Sec GER (M) Sec GER (M)

Great Recession 0.0473*** 0.0554** 0.0450** 0.0458*** 0.0484** 0.0569*** 0.0446*** 0.0594*** 0.0400**
(0.0150) (0.0209) (0.0154) (0.0162) (0.0223) (0.0161) (0.0146) (0.0201) (0.0141)

Observations 985 593 392 934 582 352 934 582 352
R-squared 0.467 0.578 0.394 0.454 0.549 0.359 0.493 0.584 0.453
Number of country 31 18 13 31 18 13 31 18 13
Time Dummies YES YES YES YES YES YES YES YES YES
Countries All EU15andSNI EU NM All EU15andSNI EU NM All EU15andSNI EU NM

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B11: Great Recession and Sec GER - Subsamples
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(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES NEET NEET NEET NEET (F) NEET (F) NEET (F) NEET (M) NEET (M) NEET (M)

Great Recession 0.144*** 0.0789* 0.221** 0.113** 0.0693 0.165** 0.185*** 0.0949* 0.303**
(0.0439) (0.0436) (0.0865) (0.0411) (0.0501) (0.0596) (0.0555) (0.0485) (0.132)

Observations 452 268 184 449 265 184 450 266 184
R-squared 0.195 0.135 0.463 0.264 0.185 0.549 0.199 0.176 0.366
Number of country 31 18 13 31 18 13 31 18 13
Time Dummies YES YES YES YES YES YES YES YES YES
Countries All EU15andSNI EU NM All EU15andSNI EU NM All EU15andSNI EU NM

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B12: Great Recession and NEET - Subsamples

(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER (M) Ter GER (M) Ter GER (M) Ter GER (M) Ter GER (M) Ter GER (M)

Great Recession 0.140** 0.140** 0.0494 0.153 0.154 0.0342
(0.0582) (0.0569) (0.0294) (0.131) (0.130) (0.0394)

Previous Recessions -0.0683** -0.0386 -0.0581 -0.0382
(0.0315) (0.0278) (0.102) (0.114)

Observations 551 551 377 399 399 215
R-squared 0.861 0.863 0.874 0.871 0.871 0.883
Number of country 18 18 18 13 13 13
Time Dummies YES YES YES YES YES YES
Countries EU15andSNI EU15andSNI EU15andSNI EU NM EU NM EU NM
Other Controls No No Yun/Inc/GSP No No Yun/Inc/GSP

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B13: Great Recession and Ter GER
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(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (F)

Great Recession 0.106** 0.106** 0.0401 0.139 0.139 0.0345
(0.0450) (0.0435) (0.0290) (0.112) (0.111) (0.0346)

Previous Recessions -0.0690** -0.0745** -0.0872 0.0787
(0.0259) (0.0287) (0.147) (0.123)

Observations 551 551 377 399 399 215
R-squared 0.931 0.932 0.932 0.852 0.852 0.867
Number of country 18 18 18 13 13 13
Time Dummies YES YES YES YES YES YES
Countries EU15andSNI EU15andSNI EU15andSNI EU NM EU NM EU NM
Other Controls No No Yun/Inc/GSP No No Yun/Inc/GSP

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B14: Great Recession and Ter GER
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES Ter GER (F) Ter GER Ter GER Ter GER (M) Ter GER (M) Ter GER (M) Sec GER (F) Sec GER (F) Sec GER (F) Sec GER (M) Sec GER (M) Sec GER (M)

Great Recession 0.0323 0.0322 0.0313 0.0611 0.0367 0.0283 0.0458*** 0.0415** 0.0271 0.0446*** 0.0440** 0.0326*
(0.0703) (0.0533) (0.0284) (0.0715) (0.0542) (0.0261) (0.0162) (0.0194) (0.0192) (0.0146) (0.0175) (0.0167)

deepGR 0.0955 0.0261 0.107 0.0423 0.0115 0.0328 -0.00920 0.0160
(0.0859) (0.0276) (0.0885) (0.0324) (0.0284) (0.0219) (0.0252) (0.0207)

YUn 0.165*** 0.155*** 0.0114 0.0192
(0.0480) (0.0464) (0.0193) (0.0181)

INC 0.821*** 0.769*** 0.105** 0.132**
(0.204) (0.187) (0.0508) (0.0486)

GSP(t-1) 0.386*** 0.491*** 0.160* 0.157**
(0.137) (0.172) (0.0784) (0.0721)

YPOP -0.106 -0.179 -0.282** -0.290**
(0.311) (0.341) (0.125) (0.111)

Tuition -0.0572 -0.0717 -0.0145 -0.0130
(0.0504) (0.0455) (0.0164) (0.0137)

strong recession -0.0455 -0.0234 0.00262 0.0114
(0.0408) (0.0423) (0.0179) (0.0177)

Observations 950 990 597 950 950 592 934 934 596 934 934 596
R-squared 0.853 0.850 0.877 0.810 0.810 0.836 0.454 0.454 0.428 0.493 0.494 0.535
Number of country 31 31 31 31 31 31 31 31 31 31 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

height

Table B15: Great Recession, Deep recession and Ter GER

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES Ter GER (F) Ter GER Ter GER Ter GER (M) Ter GER (M) Ter GER (M) Sec GER (F) Sec GER (F) Sec GER (F) Sec GER (M) Sec GER (M) Sec GER (M)

Great Recession 0.0323 0.0324 0.0313 0.0611 0.0368 0.0283 0.0458*** 0.0415** 0.0271 0.0446*** 0.0440** 0.0326*
(0.0703) (0.0532) (0.0284) (0.0715) (0.0541) (0.0261) (0.0162) (0.0193) (0.0192) (0.0146) (0.0175) (0.0167)

deepGR 0.0513 0.0261 0.0840 0.0423 0.0140 0.0328 0.00190 0.0160
(0.0875) (0.0276) (0.0884) (0.0324) (0.0208) (0.0219) (0.0199) (0.0207)

YUn 0.165*** 0.155*** 0.0114 0.0192
(0.0480) (0.0464) (0.0193) (0.0181)

INC 0.821*** 0.769*** 0.105** 0.132**
(0.204) (0.187) (0.0508) (0.0486)

GSP(t-1) 0.386*** 0.491*** 0.160* 0.157**
(0.137) (0.172) (0.0784) (0.0721)

YPOP -0.106 -0.179 -0.282** -0.290**
(0.311) (0.341) (0.125) (0.111)

Tuition -0.0572 -0.0717 -0.0145 -0.0130
(0.0504) (0.0455) (0.0164) (0.0137)

Observations 950 990 597 950 950 592 934 934 596 934 934 596
R-squared 0.853 0.849 0.877 0.810 0.810 0.836 0.454 0.454 0.428 0.493 0.493 0.535
Number of country 31 31 31 31 31 31 31 31 31 31 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table B16: Great Recession and Ter GER
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1985-1992 1992-1999 1999-2007 2007-2013

EU15andSNI
Ter GER 5% 6% 3% 2%
Yun 0% -1% 1% 7%
INC 2% 3% 2% 2%
GSP 0% 1% 0% 2%
EU NM
Ter GER 3% 9% 7% 1%
Yun NA 4% -5% 10%
INC -1% 2% 5% 1%
GSP 0% 0% 0% -1%

Table B17: Annual Accumulative growth rate of main variables, by periods and regions

Appendix C - Robustness Checks
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Figure C1: Estimated coefficients for M1 - Main schooling indicators - Estimation strategies

Figure C2: Substitution effect for M1 - Enrolment by gender - Estimation strategies
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Hausman Mundlak

Model 1 Cycle Model 1 Cycle
Ter GER 0.000 0.000 0.000 0.420
Ter GER(F) 0.000 0.000 0.000 0.320
Ter GER(M) 0.000 0.000 0.010 0.530
Sec GER 0.000 0.000 0.000 0.220
Sec GER(F) 0.000 0.000 0.000 0.300
Sec GER(M) 0.000 0.050 0.000 0.130
Sec NER 0.000 0.000 0.000 0.950
Sec NER (F) 0.000 0.010 0.000 1.000
Sec NER (M) 0.000 0.000 0.000 0.750
Early Leavers 0.000 0.130 0.140 0.560
Early Leavers (F) 0.000 0.360 0.050 0.720
Early Leavers (M) 0.000 0.100 0.140 0.490
NEET 0.650 0.240 0.290 0.010
NEET (F) 0.420 0.050 0.020 0.000
NEET (M) 0.380 0.760 0.900 0.280
Ter GRAD 0.020 0.000 0.000 0.110
Ter GRAD(F) 0.000 0.000 0.000 0.080
Ter GRAD(M) 0.320 0.000 0.010 0.190

Table C1: P values from Hausman and Mundlak-based tests for unobserved heterogeneity

73



(1) (2) (3) (4)
VARIABLES Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (F)

YUn 0.140** 0.175** 0.143** 0.201**
(0.0513) (0.0666) (0.0656) (0.0972)

INC 0.795*** 0.910*** 0.909*** 0.999***
(0.223) (0.179) (0.178) (0.266)

GSP(t-1) 0.339*** 0.159 0.232** 0.289**
(0.110) (0.114) (0.112) (0.141)

YPOP -0.0183 0.368 0.424 0.706
(0.321) (0.308) (0.310) (0.685)

Tuition -0.0476 -0.0778 -0.0766 -0.0676
(0.0616) (0.0505) (0.0524) (0.0520)

YUN * High Y -0.0711 -0.0626 -0.132
(0.0809) (0.0768) (0.110)

INC * High Y -0.664*** -0.674*** -0.807***
(0.140) (0.139) (0.191)

GSP(t-1) * High Y 0.00996 -0.0521 -0.114
(0.203) (0.209) (0.240)

YPOP * High Y 0.574 0.533 0.263
(0.490) (0.498) (1.051)

YUN * Mid Y -0.148
(0.129)

INC * Mid Y -0.320
(0.333)

GSP(t-1) * Mid Y 0.0376
(0.206)

YPOP * Mid Y -0.493
(0.704)

YUN * Recession 0.0850** 0.101*** 0.104**
(0.0389) (0.0358) (0.0409)

INC * Recession 0.0443 0.0453 0.0501
(0.0437) (0.0372) (0.0342)

GSP(t-1) * Recession -0.183 -0.218* -0.222
(0.158) (0.127) (0.135)

YPOP * Recession -0.0276 -0.0276 -0.0312*
(0.0213) (0.0187) (0.0165)

Observations 592 592 592 592
R-squared 0.885 0.903 0.906 0.908
Number of country 31 31 31 31
Other Controls Yes Yes Yes Yes
F rec interacted 0.242 0.0967 0.126
F reg interacted 7.28e-05 6.74e-05 0.000209

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C2: Model 1 for Sec GER (F) - Interactions
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(1) (2) (3) (4)
VARIABLES Ter GER (M) Ter GER (M) Ter GER (M) Ter GER (M)

YUn 0.147*** 0.172*** 0.156*** 0.129**
(0.0451) (0.0515) (0.0511) (0.0630)

INC 0.749*** 0.899*** 0.890*** 0.848***
(0.184) (0.151) (0.147) (0.181)

GSP(t-1) 0.526*** 0.372** 0.436*** 0.259*
(0.158) (0.144) (0.141) (0.128)

YPOP -0.150 0.342 0.370 0.227
(0.351) (0.380) (0.380) (0.423)

Tuition -0.0760 -0.106* -0.105* -0.0980
(0.0472) (0.0605) (0.0614) (0.0588)

YUN * High Y -0.0756 -0.0738 -0.0366
(0.0801) (0.0770) (0.0844)

INC * High Y -0.729*** -0.732*** -0.619***
(0.189) (0.186) (0.174)

GSP(t-1) * High Y -0.0786 -0.126 0.0765
(0.209) (0.213) (0.218)

YPOP * High Y 0.349 0.298 0.340
(0.499) (0.497) (0.709)

YUN * Mid Y 0.0241
(0.104)

INC * Mid Y -0.0196
(0.393)

GSP(t-1) * Mid Y 0.490**
(0.227)

YPOP * Mid Y 0.0368
(0.542)

YUN * Recession 0.0359 0.0557* 0.0607*
(0.0373) (0.0317) (0.0353)

INC * Recession 0.0435 0.0490 0.0564*
(0.0392) (0.0319) (0.0326)

GSP(t-1) * Recession -0.112 -0.164 -0.208
(0.155) (0.116) (0.129)

YPOP * Recession -0.0255 -0.0277* -0.0287*
(0.0182) (0.0158) (0.0152)

Observations 592 592 592 592
R-squared 0.836 0.872 0.875 0.879
Number of country 31 31 31 31
Other Controls Yes Yes Yes Yes
F rec interacted 0.715 0.354 0.332
F reg interacted 0.000848 0.000560 0.00189

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C3: Model 1 for Sec GER (F) - Interactions
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(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER Ter GER Ter GER

YUn 0.0990* 0.168** 0.132** 0.134** 0.134**
(0.0495) (0.0588) (0.0519) (0.0546) (0.0551)

INC 0.537* 0.588** 0.905*** 0.908***
(0.277) (0.251) (0.275) (0.278)

GSP(t-1) 0.402** 0.447** 0.447**
(0.183) (0.170) (0.170)

YPOP -0.804** -0.808**
(0.293) (0.321)

Tuition 0.00371
(0.0661)

Observations 382 382 382 382 382
R-squared 0.894 0.905 0.917 0.925 0.925
Number of country 18 18 18 18 18
From 1983 1983 1983 1983 1983
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C4: Model 1 for Ter GER - Subsample: EU15andSNI

(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER Ter GER Ter GER

YUn 0.117 0.108 0.106 0.104 0.107
(0.0987) (0.119) (0.112) (0.104) (0.105)

INC -0.0720 0.0763 0.185 0.200
(0.274) (0.269) (0.397) (0.402)

GSP(t-1) 0.272** 0.194 0.189
(0.0997) (0.149) (0.151)

YPOP 0.349 0.361
(0.639) (0.644)

Tuition -0.0931
(0.0967)

Observations 215 215 215 215 215
R-squared 0.879 0.879 0.886 0.888 0.889
Number of country 13 13 13 13 13
Sample EU NM EU NM EU NM EU NM EU NM
From 1991 1991 1991 1991 1991
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C5: Model 1 for Ter GER - Subsample: EU NM
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(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER Sec GER Sec NER Ter GRAD NEET Early Leavers

Un 0.0815** 0.0231 0.0314 -0.0878 0.522*** -0.123
(0.0385) (0.0174) (0.0221) (0.0821) (0.0447) (0.0925)

Observations 780 794 499 406 448 540
Number of country 31 31 27 31 31 30
Countries All All All All All All
Time Dummies YES YES YES YES YES YES
Estimates RE RE RE RE RE RE
From 1983 1983 1983 1998 2000 1992
To 2014 2014 2014 2013 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C6: The economic cycle and schooling indicators - RE estimates

(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER Ter GER Ter GER

Un 0.0701* 0.0964*** 0.0544 0.0531 0.0713**
(0.0362) (0.0350) (0.0358) (0.0339) (0.0326)

Observations 780 867 876 947 1,082
R-squared 0.834 0.795 0.823 0.800 0.760
Number of country 31 35 36 40 46
Countries Sample Sample + other rich Sample + EUcand Sample + nonEU + RT All
Time Dummies YES YES YES YES YES
Estimates RE RE RE RE RE
From 1983 1983 1983 1983 1983
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
FE/WE estimates. Time dummies included but not reported

Table C7: The economic cycle and Ter GER - Regional Assymmetries

(1) (2) (3) (4)
VARIABLES Ter GER Ter GER Ter GER Ter GER

YUn 0.174*** 0.186*** 0.182*** 0.118*
(0.0466) (0.0457) (0.0445) (0.0612)

INC 0.845*** 0.920*** 0.903*** 0.458*
(0.195) (0.194) (0.194) (0.244)

GSP(t-1) 0.373** 0.422*** 0.362*** 0.266**
(0.137) (0.145) (0.132) (0.102)

Observations 597 658 632 703
R-squared 0.875 0.850 0.872 0.829
Number of country 31 35 35 40
Countries Sample Sample+OR Sample+EUc Sample+EUc+RIT
Time Dummies YES YES YES YES
1983 To
1983 To To To

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C8: Model 1 for different samples
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(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER Ter GER Ter GER

YEMP -0.576*** -0.586*** -0.579*** -0.623*** -0.609***
(0.123) (0.0933) (0.0957) (0.100) (0.0996)

INC 0.638*** 0.724*** 0.801*** 0.779***
(0.130) (0.116) (0.120) (0.121)

GSP(t-1) 0.341** 0.283** 0.276**
(0.136) (0.104) (0.103)

YPOP 0.349 0.382
(0.288) (0.282)

Tuition -0.0952**
(0.0447)

Observations 538 538 538 538 538
R-squared 0.821 0.855 0.869 0.873 0.876
Number of country 31 31 31 31 31
Sample Total Total Total Total Total
Time Dummies YES YES YES YES YES
From 1991 1991 1991 1991 1991
To 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C9: Model 1 for Ter GER with Youth Employment Rate

(1) (2) (3) (4) (5)
VARIABLES OLS* RE* FE* FD RTM

YUn 0.164** 0.164** 0.168***
(0.0661) (0.0661) (0.0473)

INC 0.0616 0.0616 0.812***
(0.0762) (0.0762) (0.197)

GSP(t-1) 0.726*** 0.726*** 0.384***
(0.245) (0.245) (0.137)

D. Yun 0.0712** 0.0764**
(0.0266) (0.0283)

D. Inc 0.568*** 0.597***
(0.145) (0.159)

D. GSP (t-1) 0.0636 0.0580
(0.0407) (0.0381)

Observations 597 597 597 512 512
R-squared 0.699 0.876 0.323 0.355
Within Transformation NO NO YES NO NO
Random Effects NO YES NO NO NO
First Differences NO NO NO YES YES
Random Trend Model NO NO NO NO YES
Time Effects YES YES YES YES YES
Other Controls YES YES YES YES YES
Number of country 31 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C10: Model 1 for Tertiary Gross Enrolment Ratios
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(1) (2) (3) (4)
VARIABLES Ter GER Ter GER Ter GER Ter GER

YUn 0.168*** 0.0995* 0.0947*
(0.0492) (0.0529) (0.0506)

INC 0.885*** 0.779*** 0.499** 0.447**
(0.184) (0.121) (0.205) (0.194)

GSP(t-1) 0.299** 0.276**
(0.127) (0.103)

YEMP -0.609***
(0.0996)

L.GSP totGov 0.494*** 0.467***
(0.159) (0.154)

L.GOVCON 0.301
(0.210)

Constant -8.052 -8.037* -0.532 -5.903
(5.216) (4.602) (6.315) (7.953)

Observations 538 538 398 398
R-squared 0.838 0.876 0.688 0.695
Number of country 31 31 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C11: Model 1 for Tertiary Gross Enrolment Ratios - Government consumption
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(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER Ter GER Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M)

YUn 0.168***
(0.0492)

INC 0.885*** 0.779*** 0.855*** 0.715*** 0.833*** 0.782***
(0.184) (0.121) (0.185) (0.131) (0.199) (0.150)

GSP(t-1) 0.299** 0.276** 0.225* 0.228** 0.397** 0.345**
(0.127) (0.103) (0.117) (0.0920) (0.166) (0.146)

YPOP 0.123 0.382 0.140 0.444 0.0156 0.253
(0.311) (0.282) (0.306) (0.266) (0.377) (0.353)

Tuition -0.113** -0.0952** -0.104** -0.0907* -0.118** -0.112**
(0.0474) (0.0447) (0.0473) (0.0458) (0.0526) (0.0496)

YEmp -0.609***
(0.0996)

YUn (F) 0.186***
(0.0502)

YEmp (F) -0.598***
(0.113)

YUn (M) 0.137***
(0.0477)

YEmp (M) -0.540***
(0.0857)

Observations 538 538 534 534 534 534
R-squared 0.838 0.876 0.847 0.879 0.789 0.828
Number of country 31 31 30 30 30 30
Sample Total Total Total Total Total Total
Time Dummies YES YES YES YES YES YES
From 1991 1991 1991 1991 1991 1991
To 2014 2014 2014 2014 2014 2014

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C12: Model 1 for Ter GER - Youth Unemployment and Employment Rates

(1) (2) (3) (4) (5) (6)
VARIABLES Ter GER Ter GER Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M)

Un 0.00223 -0.0673 0.0912
(0.0685) (0.0836) (0.0705)

YUn 0.168*** 0.166* 0.165*** 0.222** 0.159*** 0.0834
(0.0473) (0.0871) (0.0538) (0.107) (0.0464) (0.0834)

INC 0.812*** 0.812*** 0.801*** 0.785*** 0.761*** 0.782***
(0.197) (0.196) (0.216) (0.211) (0.180) (0.179)

GSP(t-1) 0.384*** 0.384*** 0.290** 0.299** 0.488*** 0.475***
(0.137) (0.133) (0.118) (0.117) (0.171) (0.166)

YPOP -0.0869 -0.0872 -0.0507 -0.0420 -0.156 -0.168
(0.317) (0.319) (0.308) (0.309) (0.350) (0.351)

Tuition -0.0610 -0.0607 -0.0482 -0.0573 -0.0759 -0.0637
(0.0504) (0.0504) (0.0597) (0.0551) (0.0461) (0.0489)

Observations 597 597 592 592 592 592
R-squared 0.876 0.876 0.883 0.883 0.835 0.836
Number of country 31 31 31 31 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C13: Unemployment in Model 1 - for Ter GER by gender
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(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Ter GER Ter GER Ter GER (F) Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M) Ter GER (M)

YUn 0.138*** 0.138*** 0.132** 0.132** 0.129** 0.149*** 0.149*** 0.150***
(0.0480) (0.0481) (0.0512) (0.0508) (0.0513) (0.0480) (0.0485) (0.0485)

INC 0.751*** 0.761*** 0.733*** 0.737*** 0.730*** 0.751*** 0.760*** 0.775***
(0.178) (0.189) (0.206) (0.208) (0.214) (0.164) (0.167) (0.175)

GSP(t-1) 0.266 0.263 0.137 0.132 0.129 0.388* 0.389* 0.388*
(0.167) (0.167) (0.139) (0.138) (0.139) (0.214) (0.210) (0.210)

UnempRatio Sec Ter -0.0451 -0.0519 -0.0317
(0.0401) (0.0403) (0.0463)

ln un ratio pt -0.00804
(0.0349)

UnempRatio Sec Ter (F) -0.0374
(0.0292)

UnempRatio Pri Ter (F) -0.0248
(0.0315)

UnempRatio Sec Ter (M) -0.00880
(0.0447)

UnempRatio Pri Ter (M) 0.0152
(0.0377)

Constant -4.740** -4.897** -4.333** -4.392** -4.332* -4.988*** -5.113*** -5.304***
(1.823) (1.941) (2.083) (2.099) (2.173) (1.728) (1.758) (1.840)

Observations 511 511 508 508 508 508 507 507
R-squared 0.834 0.832 0.849 0.848 0.848 0.783 0.782 0.783
Number of country 31 31 30 30 30 30 30 30
Sample All All All All All All All All
Time dummies Yes Yes Yes Yes Yes Yes Yes Yes
OtherControl Yes Yes Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C14: Unemployment in Model 1 - for Ter GER by gender

(1) (2) (3) (4) (5) (6) (7)
VARIABLES FE/WE 2SLS 2SLS 2SLS 2SLS 2SLS FE/WE

YUn 0.168*** 0.0369 0.169*** 0.512*** 0.354*** 0.348*** 0.244***
(0.0473) (0.0624) (0.0437) (0.0840) (0.0857) (0.0883) (0.0268)

INC 0.812*** 0.528*** 0.813*** 1.299*** 1.104*** 1.498*** 1.418***
(0.197) (0.171) (0.195) (0.166) (0.200) (0.225) (0.228)

GSP(t-1) 0.384*** 0.397** 0.384*** 0.224** 0.259** 0.229 0.254
(0.137) (0.178) (0.135) (0.106) (0.124) (0.196) (0.201)

Observations 597 446 597 538 538 275 275
R-squared 0.876 0.776 0.876 0.876 0.848 0.908 0.906
Number of country 31 31 31 31 31 16 16
Time Dummies Yes Yes Yes Yes Yes Yes
Other Controls Yes Yes Yes Yes Yes Yes
Instrument Un sec 2539 Un Yemp ERate 15plus Minwage
F 118.5 1770 230.5 201.7 74.15
H 0.406 0.955 0 8.76e-06 0.0195
RBT pval 0.437 0.974 5.46e-05 0.0290 0.243

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C15: Model 1 for Ter GER - 2SLS
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(1) (2) (3) (4) (5)
VARIABLES Ter GER Ter GER Ter GER D. Ter GER Ter GER

YUn 0.174*** 0.199
(0.0466) (0.177)

INC 0.845*** 0.114
(0.195) (0.0920)

GSP(t-1) 0.373** 0.572**
(0.137) (0.220)

Yun 0.170*** 0.137***
(0.0577) (0.0499)

Inc 0.675*** 0.602***
(0.0893) (0.0810)

GSP (t-1) 0.376*** 0.389***
(0.0683) (0.0677)

D. YUn 0.186**
(0.0821)

D. Inc 0.995***
(0.303)

D. GSP (t-1) 0.0432
(0.0298)

Observations 597 597 597 497 597
R-squared 0.875 0.822 0.822 0.244
Number of country 31 30 31
Time Dummies Yes Yes Yes Yes Yes
IV Strategy NO - FE/WE Lewbel 2SLS Lewbel GMM 2SLS A-H DGMM ONE LAG A-B System GMM
Number of instruments 1 67 1 101
F first stage 1.225 2.001
Hausman pval 0.461 0.242
Hansen pval 0.0820 1
ar2 0.371

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C16: Model 1 for Ter GER - Arellano Bond and Lewbel estimators
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES Ter GER Ter GER Sec GER Sec GER Sec NER Sec NER Ter GRAD Ter GRAD Early Leavers Early Leavers NEET NEET

Un 0.0296 0.0929* -0.0318* 0.0530** -0.00285 0.0269 -0.125 -0.00520 -0.00247 -0.258 0.472*** 0.589***
(0.0747) (0.0538) (0.0176) (0.0220) (0.0109) (0.0162) (0.140) (0.0956) (0.0889) (0.184) (0.0508) (0.0968)

Un x EU15 Core+S 0.118 0.0889** 0.0528 -0.100 -0.265 0.0630
(0.142) (0.0432) (0.0374) (0.165) (0.378) (0.185)

Un x Nordics 0.0446 0.0659* 0.0306** 0.0269 -0.403 0.219*
(0.105) (0.0376) (0.0149) (0.172) (0.248) (0.120)

Un x EU1 Peripheric 0.0632 0.127*** 0.0293 0.0398 -0.0968 0.00768
(0.0883) (0.0325) (0.0221) (0.169) (0.114) (0.0629)

Un x Low Inc -0.116 -0.0937*** -0.0272 -0.278** 0.341* -0.150
(0.0993) (0.0317) (0.0215) (0.118) (0.193) (0.123)

Un x Mid Inc 0.00503 0.000145 3.65e-05 0.00486 0.00828 -0.00772
(0.00525) (0.00321) (0.00178) (0.00871) (0.0132) (0.00605)

Observations 780 780 794 794 499 499 406 406 540 540 448 448
R-squared 0.835 0.836 0.485 0.478 0.543 0.536 0.527 0.544 0.500 0.498 0.454 0.452
Number of country 31 31 31 31 27 27 31 31 30 30 31 31

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C18: The economic cycle and schooling indicators: regional asymmetries

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
VARIABLES Ter GER (F) Ter GER (F) Ter GER (M) Ter GER (M) Sec GER (F) Sec GER (F) Sec GER (M) Sec GER (M) Sec NER (F) Sec NER (F) Sec NER (M) Sec NER (M)

Un 0.0382 0.0951* 0.00823 0.124** -0.0262 0.0581** -0.0266 0.0483** 0.00268 0.0221 -0.00503 0.0174
(0.0875) (0.0551) (0.0899) (0.0537) (0.0200) (0.0245) (0.0169) (0.0211) (0.0106) (0.0187) (0.00876) (0.0181)

Un x EU15 Core+S 0.189 0.156 0.0898* 0.0816* 0.0476 0.0485
(0.171) (0.171) (0.0459) (0.0458) (0.0387) (0.0382)

Un x Nordics 0.0426 0.0904 0.0678 0.0574* 0.0227 0.0275**
(0.114) (0.110) (0.0444) (0.0323) (0.0139) (0.0128)

Un x EU1 Peripheric -0.00372 0.138 0.106*** 0.118*** -0.00668 0.00460
(0.110) (0.0984) (0.0286) (0.0285) (0.0268) (0.0251)

Un x Low Inc -0.108 -0.196** -0.0942** -0.0815** -0.0178 -0.0208
(0.125) (0.0947) (0.0375) (0.0307) (0.0224) (0.0208)

Un x Mid Inc 0.00178 0.00557 -0.00152 0.000539 -0.000504 -1.35e-05
(0.00636) (0.00563) (0.00279) (0.00298) (0.00200) (0.00214)

Observations 756 756 756 756 781 781 781 781 464 464 464 464
R-squared 0.853 0.852 0.790 0.794 0.420 0.417 0.507 0.499 0.505 0.492 0.544 0.535
Number of country 31 31 31 31 31 31 31 31 27 27 27 27

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table C19: The economic cycle and enrolments: regional asymmetries by gender
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