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Abstract
Using individual data from PIAAC and data on youth unemployment for 18 countries,
we test how macroeconomic conditions experienced at age eighteen affect the follow-
ing decisions in post-secondary and tertiary education: (i) enrollment (ii) dropping-out,
(iii) type of degree completed, (iv) area of specialization, and (v) time-to-degree. We
also analyze how the effects vary by gender and parental background. Our findings
differ across geographies (Anglo-Saxon, Southern European, Western European, and
Scandinavian countries), which shows that the impacts of macroeconomic conditions
on higher education decisions depend on context, such as labor markets and education
systems. By analyzing various components of higher education together, we are able
to obtain a clearer picture of how during economic downturns potential mechanisms
interact to determine higher education decisions.
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1 Introduction

Business cycles impact individuals in profound ways. Among the most widely studied
effects of recessions are the ones on educational and labor market outcomes, because
economic downturns alter the opportunity costs between education and labor market
participation.However,while there exists a sizable literature that has studied the impact
of macroeconomic conditions on higher education decisions for single countries, there
is a lack of comparative cross-country studies and in particular regarding multiple
higher education decisions which are potentially related.

The current paper tests howmacroeconomic conditions experienced at age eighteen
affect a variety of decisions in post-secondary and tertiary education. To this end, we
merge data for 18 countries from the Programme for the International Assessment of
Adult Competencies (PIAAC) on individuals aged 25 to 50 with data on youth unem-
ployment for 1980–2005, the years these individuals turned eighteen. Apart from
demographic controls and some variables on family background, PIAAC provides
measures for cognitive and non-cognitive abilities. Hence, our estimations compare
individuals of similar family backgrounds and abilities, and we test how macroeco-
nomic conditions experienced at age eighteen affect the following higher education
decisions: (i) enrollment (ii) dropping-out, (iii) type of degree completed, (iv) area
of specialization, and (v) time-to-degree. Given a natural path through high school
determined largely by age, this “treatment” can be considered exogenous. Condi-
tional on various detailed controls, our estimates hence provide the causal impact of
macroeconomic conditions on higher education decisions.

When youth unemployment increases, the opportunity cost of continued schooling
falls. Everything else equal this should result in increased enrollment. Likewise, if
higher education is a way to signal quality to potential employers, we would expect
more individuals to enroll when labor markets are tighter. On the other hand, if indi-
viduals believe that high unemployment situations will outlast their time in higher
education, they may perceive a lower expected return and choose not to enroll. Addi-
tionally, economic downturns can also reduce one’s ability to pay for higher education.

However, ability to pay could not only affect enrollment but also the probability of
college completion if poor macroeconomic conditions persist. In addition, if enroll-
ment increases due to poor labor market prospects, then the marginal student who
enrolls is most likely less prepared for college. We would therefore observe lower
completion rates as more students drop out. On the other hand, if enrollment falls
during recessions, the remaining students may be those best prepared, and dropout
rates could be lower and degree completion rates higher.

Beyond enrollment and dropout behavior, other higher education decisions could
be affected by macroeconomic conditions. For example, college major choice could
be altered if students use their specialization to signal employability in a tight labor
market. Time-to-degree can also be affected if students are able to remain in college
to “wait out the storm.” These decisions may be interconnected should the choice of
major also impact time-to-degree.

Our results highlight different mechanisms at work across different geographies.
For Anglo-Saxon countries, among those experiencing high youth unemployment at
age 18, we estimate lower rates of bachelor’s and master’s degree completion, with
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neutral-to-positive estimates for the completion of any post-secondary degree (includ-
ing vocational degrees). This is paired with no impacts on enrollment or dropping out
of post-secondary programs. Taken together, during economic downturns, as financial
constraints tighten, relatively more students seem to opt for professional rather than
more expensive bachelor’s degrees.

In Southern Europe, on the other hand, where tuition fees for higher education
tend to be lower, we find results consistent with reduced opportunity costs of studying
during recessions. For individuals experiencing higher youth unemployment at age
eighteen, we estimate an increase in enrollment with mixed outcomes.We see a higher
probability of completing any post-secondary degree (including vocational, bachelor’s
and master’s degrees or higher) as well as an increase in dropout rates. We also find an
increase in STEM (Science Technology, Engineering, Mathematics) specializations.

Our results for Western Europe are similar to those for Anglo-Saxon countries, and
we also find that higher unemployment rates experienced at age 25, i.e., 7 years later,
result in longer time-to-degree. This could be indicative of individuals choosing to
“wait-out” difficult macroeconomic times by remaining longer in higher education.

Finally, for Scandinavian countries, we observe reduced enrollment, lower degree
completion rates, and shorter time-to-degree for those experiencing higher youth
unemployment at age 18. This is in line with reduced ability to pay or lower perceived
future returns to higher education playing a larger role than reduced opportunity costs.
Initially, this finding may seem counterintuitive because universities in Scandinavian
countries generally charge no tuition fees, and states tend to provide additional finan-
cial aid for those pursuing higher education. However, Scandinavian countries are
also characterized by individuals leaving the parental home at very young ages, rel-
atively high costs of living as well as some of the lowest contributions from family
toward financing higher education (Orr et al. 2008; Schnitzer and Zempel-Gino 2002;
Schnitzer et al. 2005). As a result, in Finland, Norway, and Denmark the share of
students who claim that they work to cover living costs and that without their paid job
they would not be able to afford their education is well above the European average
(see Eurostat 2020; Masevičiūtė et al. 2018).

We also test for the heterogeneity of our findings along gender and parental back-
ground. Results differ across geographies. For instance, in Southern Europe, increased
enrollment and dropout rates for individuals experiencing higher youth unemployment
at age 18 are driven bywomen,whilemen are behind the positive effects on STEMspe-
cializations. For Southern European, Western European, and Anglo-Saxon countries,
we find that in particular individuals frommore advantageous family backgrounds are
able to “wait-out” poor labor market prospects in graduate programs.

Our different results across the four geographies highlight the importance of ana-
lyzing the effects of macroeconomic conditions on higher education decisions for
different education systems and labor markets. In addition, by looking at various com-
ponents of higher education together, we are able to obtain a clearer picture of how
during economic downturns potential mechanisms linked to lower opportunity costs of
education and reduced ability to pay interact to determine higher education decisions.
Finally, the use of PIAAC data allows us to control for individuals’ abilities, which
are important determinants of higher education decisions but are often not included
in other datasets.
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The remainder of this paper is organized as follows: The next section provides
background information on the existing literature as well as on the institutional context
of higher education in our four geographies. Section 3 describes our data, and in Sect. 4
weoutline our empirical strategy. Section 5 presents and discusses our results including
robustness checks and heterogeneity analyses. Finally, Sect. 6 concludes.

2 Background

2.1 Literature review

While there exists clear evidence that graduating during a recession has negative lasting
impacts on wages and employment (e.g., Kahn 2010; Oreopoulos et al. 2012; Oyer
2006; Raaum and Røed 2006), literature on the recession effects on higher education
decisions is less conclusive.1

Most studies have focused on the impact of macroeconomic conditions on col-
lege enrollment in the USA, finding it to be countercyclical [see, for instance, Dellas
and Koubi (2003) and Clark (2011)]. Our results for Anglo-Saxon countries show no
notable enrollment effects for post-secondary programs, but we find evidence con-
sistent with a shift from bachelor’s and master’s toward professional degrees. This
“downgrading” is in line with findings in Long (2015) who estimates that the Great
Recession in the USA resulted in overall higher college enrollment, but decreased full-
time and increased part-time enrollment, or Betts and McFarland (1995) who found
that as unemployment rose in the US during the 1970-80s, enrollment in particular in
less expensive community colleges increased.

Sakellaris and Spilimbergo (2000) look at foreign students at US universities and
find that those from OECD countries exhibited countercyclical enrollment, fitting the
opportunity cost story, whereas students from non-OECD countries exhibited pro-
cyclical enrollment, fitting the ability to pay mechanism. While their study motivates
the importance of looking at different country contexts, its external validity is limited
by the particularly selected set of students who choose to study abroad. Nonethe-
less, the study clearly highlights the two main theoretical mechanisms through which
recessions may impact college enrollment: opportunity costs and ability to pay.

In addition, the impact of macroeconomic conditions on enrollment has been found
to vary by race (e.g., Dellas and Sakellaris 2003; Kane 1994), as well as by gender
and across degree levels. Bedard and Herman (2008) find graduate school enrollment
to be acyclical for women and the effect for men to vary by type of degree. In contrast,
Johnson (2013) estimates graduate school enrollment to be countercyclical for women
and acyclical for men. For Southern Europe, we also find countercyclical enrollment
in post-secondary programs for women and acyclical enrollment for men. Considering
family background, Christian (2007) finds that during US recessions college enroll-

1 For a summary of related literature broken out by the various higher education decisions studied in this
paper, see Table 10.
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ment increases, but that this occurs more so among individuals from families with
fewer liquidity constraints whose ability to pay is less affected.2

Regarding other higher education decisions such as degree completion, the evi-
dence is even less conclusive. Charles et al. (2015) find lower degree attainment after
the Great Recession driven by reductions in enrollment during the previous housing
boom. Kahn (2010) on the other hand provides evidence for small increases in college
completion rates for US students linked to high unemployment experienced at age 18.3

Likewise, Boffy-Ramirez et al. (2013) find degree completion to be countercyclical,
with increases driven in particular by students in the 60th to 80th ability quantiles.

For countries other than the USA, Ayllon and Nollenberger (2016) find that dur-
ing the Great Recession in Europe higher unemployment rates coincided with higher
enrollment and small increases in completion rates. While the study by Arellano-
Bover (2020) focuses on the effect of macroeconomic conditions on skill acquisition,
the author also estimates increases in higher education attainments for those experi-
encing higher unemployment when young.4 Similarly, Sievertsen (2016) also finds for
Denmark that post-secondary enrollment and degree completion increase when unem-
ployment rates are high. For Canada, Alessandrini (2014) and King and Sweetman
(2002) find results to differ by degree level. The former finds university enrollment
to be countercyclical, college enrollment to be pro-cyclical and other non-university
post-secondary education to be acyclical, while the latter observe returning to school
to be pro-cyclical. In line with most of these findings, our results for Southern Europe
also point to countercyclical enrollment and degree completion.

In addition, in many European countries students have some flexibility to adjust
their time at university. For instance, Brunello and Winter-Ebmer (2003), in a survey
of European countries, and Aina et al. (2011) focusing on students in Italy both find
that higher unemployment lengthens time-to-degree, as poor labor market prospects
serve as a disincentive to graduate. Such a use of higher education as a “parking lot”
is expected to vary by the cost of doing so and to be more likely in the context of
low tuition fees [see, e.g., Becker (2006) or Garibaldi et al. (2012)]. For Swiss univer-
sity students, however, Messer and Wolter (2010) observe that higher unemployment
actually shortens time-to-degree by making it harder for students to find part-time

2 When considering heterogeneity in findings in the literature, it is unclear to what degree results may also
be impacted by the way in which macroeconomic conditions are measured. For example, some studies
have relied on national unemployment rates (e.g., Betts and McFarland 1995), while others make use of
state-level unemployment (e.g., Kane 1994; Long 2015). Studies looking at multiple countries as we do
tend to rely on national unemployment rates (e.g., Ayllon and Nollenberger 2016; Arellano-Bover (2020).
3 Bound et al. (2010) study trends of decreasing college completion rates for the USA and find that
while enrollment has increased, this is not matched in completion rates. One-third of lower completion is
driven by lower ability of the marginal student and two-thirds are driven by a combination of tightened
university budgets paired with the type of schools that marginal students attend (specifically, less selective
universities and community colleges).While the authors do not consider business cycle impacts specifically,
the suggested mechanism is consistent with the “downgrading” of higher education degrees which we find
for Anglo-Saxon and Western European countries.
4 While this study is very related to ours as it also uses PIAAC data, results are not directly comparable
because different from our study the author does not control for ability in his estimations considers only
employed and experienced workers aged 36–59 and focuses on a different sample of 19 countries which
includes among others Israel, Chile, Japan, and Korea. He shows that labor market conditions at time of
transition from education to work have long-term impacts on skill formation.
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jobs, which are commonly used to fund university attendance. This finding is con-
sistent with our results for Scandinavian countries of shorter time-to-degree for those
experiencing higher youth unemployment at age 18.

Furthermore, the decision to drop out of higher education might also be affected by
macroeconomic conditions. For Italy, Adamopoulou and Tanzi (2017) and Di Pietro
(2006) both find dropout rates to be procyclical, consistent with reduced opportu-
nity costs during worse macroeconomic times keeping students in school. In contrast,
Bradley andMigali (2019) point to increases in non-completion rates during the Great
Recession in the UK. Finally, Blom et al. (2015) show that exposure to higher unem-
ployment rateswhenyoung, results inUS individuals and in particularwomen studying
college majors with better employment prospects and higher wages, such as STEM
fields. While in our data we cannot confirm this finding for Anglo-Saxon countries,
we find some of this compensating behavior for men in Southern European countries.

2.2 Institutional context

Our different findings for Anglo-Saxon, Southern European, Western European, and
Scandinavian countries show that the impacts of macroeconomic conditions on higher
education decisions depend on context, such as labor markets and education systems.
It is therefore useful to briefly consider some of the relevant institutional details for
each of these geographies.

The decision to pursue higher education depends both on the costs and the benefits
of doing so. Among OECD countries that charge tuition, the average yearly fees
for a public institution typically fall between 800 and 1300 USD per year, while
in Anglo-Saxon countries fees are over 4500 USD, see OECD (2012) and (2011).
However, students in Anglo-Saxon countries also have greater access to substantial
financial support in the formof scholarships, grants, or loans resulting in above average
university enrollment, see Johnson (2013) and OECD (2011). On the opposite end
of the spectrum, tuition in Scandinavian countries is typically free and is paired with
generous public subsidies to support non-tuition costs aswell.As a result, enrollment in
higher education is also quite high. In Southern andWestern Europe, tuition rates vary
across countries. Somechargeno tuition for bachelor degree studies (e.g.,Germanyand
Greece), while others charge yearly fees ranging from a few hundred to a few thousand
euros per year [e.g., average tuition for a bachelor’s degree at a public university is
roughly 190 euros in France, 1500 euros in Italy and 2000 euros in the Netherlands,
see Study in Europe Study in Europe (2021)]. These countries with relatively low
tuition but also less developed financial support are characterized by lower levels
of enrollment in higher education compared to both Scandinavian and Anglo-Saxon
countries, see OECD (2012).

Beyond tuition, accommodation and cost of living also matter. In Southern Europe,
university students aremuchmore likely to live at home (64–73%) than in eitherAnglo-
Saxon or Western European countries (roughly 20–40%). In Scandinavian countries
on the other hand only, 4–10% of university students live with their parents. Not
surprisingly, the proportion of students who work while studying is much lower in
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Southern Europe (25–39%) compared to the other geographies studied in this paper
(43–75% across countries) (see Orr et al. 2008; Masevičiūtė et al. 2018).

One can break out the financing of the full costs of attending university, into state
(grants and loans), student jobs, and family contributions.While there is quite a range in
the proportion of funding provided by family across Anglo-Saxon,Western European,
and Southern European countries, family contributions aremuch lower in Scandinavia.
On the other hand, state aid is particularly high (e.g., in Sweden it covers around 69%
of costs), and student jobs matter more. As previously noted in Finland, Norway, and
Denmark, the share of students who claim that they work to cover living costs and that
without their paid job they would not be able to afford their education is well above
the European average (see Eurostat 2020; Masevičiūtė et al. 2018).

Finally, returns to higher education are also important. Everything else equal, lower
returns might lead to students being more sensitive to changes in the costs of higher
education such as those induced by changingmacroeconomic conditions. For instance,
while the returns to a bachelor’s relative to a high school degree are relatively simi-
lar across Western and Southern European countries and a bit higher in Anglo-Saxon
countries, they are significantly lower in Scandinavia. Returns to professional or voca-
tional degrees on the other hand tend to be significantly lower than those for a bachelor’s
degree inmost countries,with the exception ofGreece andGermanywhere these differ-
ences are smaller. In Scandinavian countries, characterized by low-income inequality,
returns to professional degrees are similar to those for bachelor’s degrees. Lastly, for
master’s degrees, returns are higher than either for bachelor’s or professional degrees
across all countries studied here (OECD 2019).

3 Data

To test howmacroeconomic conditions experienced at age eighteen affect individuals’
decisions regarding post-secondary or tertiary education, we combine PIAAC data on
individuals aged 25 to 50 who turned eighteen between 1980 and 2005 with data on
youth unemployment and other macroeconomic controls. We consider age 18 to be
key for higher education decisions because at that age individuals typically enroll in a
vocational or bachelor’s degree program. Even those with intentions to subsequently
continue in a master’s or PhD program, typically enroll in a bachelor’s program at this
time.

3.1 PIAAC

The PIAAC survey was carried out by the OECD in 2011/2012 in 24 high-income
countries and in 2014/2015 in another 9 high-income and middle-income countries.
For our analysis, we focus on a subset of eighteen countries which we group into the
following four geographies: Anglo-Saxon countries (Canada, Ireland, New Zealand,
UK, US,) Southern Europe (Greece, Italy, Spain, Turkey), Western Europe (Aus-
tria, Belgium, France, Germany, Netherlands) and Scandinavia (Denmark, Finland,
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Norway, Sweden).5 PIAACcan be described as the adult version of theOECD’s better-
known “Programme for the International Assessment of Students” (PISA). While
PISA assesses students’ cognitive skills, PIAAC does so for a country’s population
aged 16–65. Apart from cognitive as well as non-cognitive ability scores, PIAAC pro-
vides information about individuals’ schooling, continuous education, labor market
variables as well as some limited information on parental background.

Given that our analysis focuses on the impacts of macroeconomic conditions on
higher education decisions, we limit our sample to high school graduates, eliminating
high school dropouts, for whom there is no higher education decision to be made.
We also exclude individuals who migrated to their current country of residence after
age eighteen, given that they experienced different macroeconomic conditions at age
eighteen. Finally, we limit our sample to those older than 25 because wewant to ensure
that individuals are old enough to have finished higher education. Individuals in our
sample are hence between 25 and 50 years old (25–53 in countries from the second
PIAAC wave).

For our study, we focus on the following key variables: First, we have information
on individuals’ highest educational degree (ISCED: 0 to 6) as well as their age at
graduation.6 PIAAC also provides information on uncompleted education and the age
at which individuals dropped out of a higher education program. Furthermore, the
survey also asks individuals for the area of study, emphasis or major of their highest
level of qualification.

We construct our outcome variables in the following way. First, we construct three
indicator variables for educational attainment: obtaining any post-secondary or tertiary
degree, obtaining a bachelor’s degree or higher, and obtaining a master’s degree or
higher. The indicator for graduating with at least a post-secondary degree is recorded
as 1 for a person having a vocational, bachelor’s, master’s, or doctorate degree. As our
sample is limited to high school graduates, the indicator takes on value 0 for individuals
who have a high school degree recorded as their highest level of education.On the other
hand, our indicator for bachelor’s degree or higher includes those with a bachelor’s,
master’s or doctorate degree relative to those with only a high school or a lower post-
secondary degree.When defining our indicator for holding amaster’s degree or higher,
we have to exclude theUK from our sample of Anglo-Saxon countries because PIAAC
data for the UK do not differentiate between individuals with a bachelor’s or master’s
degree.

For enrollment, we define an indicator variable that takes on value 1 for those
whose highest education is recorded as any post-secondary or tertiary degree, as they
clearly would have enrolled, but we also include individuals with a high school degree
who report to have attempted any type of higher education but who have not com-
pleted it. Together, this set of individuals comprises the group that at some point
enrolled in higher education compared to high school graduates who never did. Degree

5 We exclude all Eastern European ex-communist countries as well as Cyprus because there are no data
available before 1990. Turkey, Greece, and New Zealand are the countries included from the second PIAAC
wave where data collection happened in 2014/2015 instead of 2011/2012.
6 ISCED stands for International Standard Classification of Education designed by the United Nations to
be comparable across countries. For details, see http://www.uis.unesco.org/Education/Pages/international-
standard-classification-of-education.aspx.
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non-completion or dropout is defined as a dummy variable that takes on value 1 for
individuals who have attempted any higher degrees but have not finished them. This
results in a combined measure of non-completion at all levels, from attempted but not
completed vocational, bachelor’s, master’s, or doctorate degrees. The variable there-
fore does not indicate whether individuals have ever obtained any post-secondary or
tertiary degree at all, nor whether they dropped out of a more or less advanced program
compared to their highest level of education.7 Note that the variable does not pick up
high-school dropouts, as our sample is entirely comprised of high school graduates.

We also analyze the effect of macroeconomic conditions at age eighteen on area of
specialization and time-to-degree.8 For area of specialization, we focus on so-called
STEM fields. We define our dependent variable such that individuals who report to
have acquired a specialization in their highest level of education in the following two
fields: “science, mathematics, and computing” or “engineering, manufacturing and
construction,” are assigned a value of 1, while everybody else is assigned value 0.
Regarding the outcome variable “time-to-degree,” PIAAC does not provide this infor-
mation, but we know at what age individuals finished their highest degree. Assuming
that most individuals start post-secondary or tertiary degrees at age eighteen, we hence
proxy time-to-degree by taking the difference between age at graduation and age 18.
While we refer to this measure as time-to-degree, it strictly measures time-to-degree
from the “normal” starting time, at age eighteen. The variable therefore picks up any
non-conventional timing track, including those who started at age eighteen and took
longer than most to finish, and—observationally equivalent—those who took the nor-
mal amount of time to complete their highest degree but for some reason delayed
starting their higher education. Note that for the USA, Germany, Austria, Canada, and
New Zealand age at graduation is only available in 5-year intervals, and we hence
proxy time-to-degree by randomly assigning individuals to years of graduation within
each interval.

3.2 Macroeconomic conditions

As our main variable for macroeconomic conditions, we use the national youth unem-
ployment rate from the OECD or the World Bank, which we assign to each individual
for the year they turned eighteen. As an example, individuals of age 30 in our sample
are assigned values for youth unemployment for the year 2000 (or 2003 for coun-
tries from the second wave). We construct two additional macroeconomic controls for
the year that individuals turn eighteen. First, to capture differences and changes in

7 For example, an individual can drop out of a post-secondary program either before or after completing
their highest degree. He or she could enroll in a professional degree, drop out, and enroll in a bachelor’s
degree and complete it, thus being recorded as having achieved a bachelor’s degree and having dropped
out of a post-secondary program. Likewise, an individual with a bachelor’s degree who pursues a master’s
degree but drops out is also being recorded as having a bachelor’s degree and having dropped out of a
post-secondary program.
8 For these two outcomes, there is no relevant information for those who only obtain a high school degree,
and we hence set both variables equal to zero for these individuals for comparability with the other estimates
and to avoid endogenous sample selection. However, we then also re-run our estimations conditional on
enrollment in a post-secondary program.
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labor market institutions we use the percentage of workers who are trade union mem-
bers among the total number of workers in the economy from the OECD.9 Second,
we include data from the World Bank on government expenditure to GDP to reflect
changes in public employment opportunities. Some higher education decisions like
completion of a bachelor’s degree or dropping out are typically made some years after
enrollment. Hence, to control for macroeconomic conditions at a later point in time we
also include the national unemployment rate which we assign to each individual the
year they turned 25. This lag of seven years corresponds with the average time to drop
out in our data across all degree levels.10 Data on national unemployment also come
from the OECD, the World Bank, or the St. Louis Federal Reserve in the case of New
Zealand. For most countries in our sample, the data series starts in 1980. However, due
to data limitations on youth unemployment rates, for Greece our series starts in 1981,
for Austria in 1982, for Belgium, Denmark, and the UK in 1983, for New Zealand in
1986, and for Turkey in 1988.

To provide an idea of the macroeconomic conditions used in our identification,
Figs. 3 and 4 in “Appendix” overlay the youth unemployment rate (at age 18) with the
evolution of the total unemployment rate measured 7 years later (at age 25) for each
country. With very few exceptions, youth unemployment tends to always be higher
than national unemployment. One can also see that there is variation both across and
within countries regarding periods of lower (booms) and higher youth unemployment
(recessions). Also note that given our sample restriction of individuals age 25 or older,
our data on macroeconomic conditions observed when individuals are 18 years old
end in 2005 (or 2008 for countries in the second wave), and hence, our sample does not
include theGreatRecession.While youth unemployment and total unemployment tend
tomove together, this ismuch less the casewhen considering a time difference of seven
years. Depending on the country, we see that for some, when youth unemployment at
age 18 was low, total unemployment at age 25 was relatively high.

3.3 Sample

Table 1 presents the summary statistics for our four samples. The samples include
21,780 individuals in Anglo-Saxon countries, 7106 in Southern Europe, 13,195 in
Western Europe, and 8058 individuals in Scandinavian countries. Note that all our
observations are weighted using personal weights supplied by PIAAC that have been
adjusted such that individual weights are not influenced by a country’s population
size. Table 11 in “Appendix” shows the weight of each country in each of the samples.
Countries are fairly equally represented. However, two factors explain some of the
differences. First, as previously mentioned, some data series start later. For instance,

9 While the OECD also publishes specific indicators to capture differences in labor market institutions, we
cannot use those as none of them are available from 1980 onward.
10 While we know the exact timing of dropping out for those who enroll and then drop out, this information
is clearly missing for those who never dropped out. We therefore use the average time from age 18 to
dropping out measured among those who do dropout to determine a time frame that can be applied to all
individuals. Notably, this is roughly 7 years across degree types (recall that dropping out of a program can
happen either before or after graduating from one’s highest degree attained).We view this as a logical “later”
time period for re-evaluation that could influence dropping out, level of degree obtained, and time-to-degree.
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for Turkey we have data staring only in 1988 which explains in part why Turkey has
the lowest weight among Southern European countries. But in addition, in Turkey
there is a smaller proportion of the population with at least a high school degree and
hence among those surveyed in PIAAC fewer end up in our sample.11

Between 26% (Western Europe) and 38% (Anglo-Saxon countries) of individuals
in our samples obtained a bachelor’s degree or higher, with 10–17% even obtaining
at least a master’s degree. Between 47–69% obtained some post-secondary degree,
including vocational degrees. Among those who completed a high school degree,
57–79% were ever enrolled in some form of post-secondary education (vocational,
bachelor’s, master’s or PhD programs). However, 10–17%of individuals in our sample
dropped out before obtaining an attempted degree. Around 14–20% specialized in
STEM fields. On average and starting at age 18, individuals take between 3 to 5 years
to finish their highest degree, including zero time for those who only obtained a high
school degree.

Considering macroeconomic conditions, youth unemployment rates experienced
at age 18 are lowest in Western Europe and Scandinavia at around 12%, somewhat
higher in Anglo-Saxon countries at 14% and much higher in Southern Europe with
27%. While rates are on average much lower at 6–12%, this ranking is similar when
considering total unemployment measured at age 25. As expected, union membership
as well as government spending is highest in Scandinavian countries, followed by
Western Europe, Anglo-Saxon countries, and Southern Europe.

Regarding individual characteristics, between 48–51% of individuals are male.
Around 4% of individuals in Scandinavian and Southern European countries are for-
eign born compared to 9% inWestern Europe and 19% in Anglo-Saxon countries. The
shares of individuals whose parents have tertiary education are highest in Scandinavia
and Anglo-Saxon countries (35–36%), slightly lower in Western Europe (29%) and
lowest in Southern Europe (15%). As a proxy for individuals’ socioeconomic status,
PIAAC provides information on the number of books that individuals recall to have
had in the household when they were children.

For non-cognitive skills, we use “readiness to learn” categories which are intended
to capture both motivation and learning strategies. For cognitive skills, we use profi-
ciency levels in numeracy as defined by PIAAC. It is worth noting that both cognitive
and non-cognitive skills are measured in 2012 (or 2015 in case of countries from the
second wave). However, we expect both measures to be relatively stable over time,
and therefore, we treat them as non-time-varying controls that are relevant to past edu-
cational choices. We make this assumption in part because cognitive skill categories
are quite broad, and hence, even with potential for improvements along the continu-
ous measures due to higher education, we do not expect large changes across these
categories beyond high school completion. Similarly, the non-cognitive skill measure
of “readiness to learn” may evolve at young ages, but is likely to be fairly set after high
school completion. The questions that go into the construction of this index bear some
similarity to the Openness category of the Big Five personality traits, which are com-
monly treated as relatively stable and latent. Ample evidence shows that non-cognitive

11 According to data from Barro and Lee (2013), in 2010, 28% of individuals in Turkey age 25 and above
had at least a high school degree, compared to more than 45% in Italy, the country with the second-lowest
share of high-school graduates in our sample.

123



182 SERIEs (2022) 13:171–241

Ta
bl
e
1

Su
m
m
ar
y
st
at
is
tic
s

V
ar
ia
bl
e

A
ng

lo
-S
ax
on

co
un

tr
ie
s

So
ut
he
rn

E
ur
op

e
W
es
te
rn

E
ur
op

e
Sc

an
di
na
vi
an

co
un

tr
ie
s

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

H
ig
he
r
ed
uc
at
io
n
de
ci
si
on

s

A
tl
ea
st
ba
ch
el
or
’s
de
gr
ee

0.
38

0.
48

0.
34

0.
47

0.
26

0.
44

0.
35

0.
48

A
tl
ea
st
m
as
te
r’
s
de
gr
ee

0.
10

0.
30

0.
12

0.
32

0.
17

0.
37

0.
17

0.
37

A
tl
ea
st
pr
of
es
si
on
al
de
gr
ee

0.
69

0.
46

0.
51

0.
5

0.
47

0.
50

0.
57

0.
50

E
nr
ol
lm

en
tp

os
t-
se
c.
pr
og

r.
0.
79

0.
40

0.
59

0.
49

0.
57

0.
50

0.
68

0.
47

N
on
-c
om

pl
et
io
n
po
st
-s
ec
.p

ro
gr
.

0.
17

0.
37

0.
1

0.
3

0.
12

0.
33

0.
13

0.
34

ST
E
M

de
gr
ee
*

0.
20

0.
40

0.
14

0.
35

0.
14

0.
34

0.
16

0.
37

T
im

e-
to
-d
eg
re
e*

4.
9

5.
7

3.
5

4.
7

3.
1

4.
6

5.
4

6.
3

M
ac
ro
ec
on

om
ic
co
nd

it
io
ns

Y
ou

th
-u
ra
te
18

14
.1

4.
0

27
.2

7.
3

12
.6

6.
3

12
.5

6.
0

%
un

io
n
m
em

be
rs
18

31
.8

12
.2

26
.8

10
.3

33
.0

14
.9

73
.1

11
.6

G
ov
er
nm

en
ts
pe
nd

in
g 1

8
18
.2

2.
6

16
.9

2.
4

20
.9

1.
6

22
.6

2.
7

U
-r
at
e 2

5
7.
3

2.
9

12
.3

5.
3

6.
9

2.
1

6.
6

3.
1

In
di
vi
du

al
ch
ar
ac
te
ri
st
ic
s

M
al
e

0.
48

0.
5

0.
50

0.
5

0.
51

0.
5

0.
50

0.
5

Fo
re
ig
n
bo
rn

0.
19

0.
40

0.
04

0.
19

0.
09

0.
28

0.
04

0.
19

Se
co
nd

G
en
er
at
io
n
M
ig
ra
nt

0.
12

0.
33

0.
03

0.
17

0.
12

0.
32

0.
07

0.
25

Pa
re
nt
al
ed
uc
at
io
n:

se
co
nd

ar
y

0.
36

0.
48

0.
26

0.
44

0.
43

0.
50

0.
39

0.
49

Pa
re
nt
al
ed
uc
at
io
n:

te
rt
ia
ry

0.
36

0.
48

0.
15

0.
35

0.
29

0.
45

0.
35

0.
48

123



SERIEs (2022) 13:171–241 183

Ta
bl
e
1

co
nt
in
ue
d

V
ar
ia
bl
e

A
ng

lo
-S
ax
on

co
un

tr
ie
s

So
ut
he
rn

E
ur
op

e
W
es
te
rn

E
ur
op

e
Sc

an
di
na
vi
an

co
un

tr
ie
s

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

M
ea
n

St
d.

D
ev
.

N
um

be
r
of

bo
ok
s
at

ho
m
e
as

ch
il
d

10
or

le
ss

0.
12

0.
32

0.
16

0.
36

0.
11

0.
31

0.
03

0.
18

11
to

25
0.
14

0.
35

0.
22

0.
41

0.
14

0.
35

0.
07

0.
26

26
to

10
0

0.
34

0.
47

0.
35

0.
48

0.
33

0.
47

0.
28

0.
45

10
1
to

20
0

0.
18

0.
38

0.
14

0.
35

0.
18

0.
39

0.
23

0.
42

20
1
to

50
0

0.
15

0.
36

0.
09

0.
29

0.
15

0.
36

0.
24

0.
43

m
or
e
th
an

50
0

0.
08

0.
27

0.
05

0.
22

0.
09

0.
28

0.
15

0.
36

N
on
-c
og
ni
ti
ve

&
co
gn
it
iv
e
ab
il
it
ie
s

R
ea
di
ne
ss

to
le
ar
n
2

0.
17

0.
38

0.
17

0.
37

0.
23

0.
42

2
0.
16

0.
37

R
ea
di
ne
ss

to
le
ar
n
3

0.
19

0.
40

0.
19

0.
39

0.
24

0.
43

0.
22

0.
41

R
ea
di
ne
ss

to
le
ar
n
4

0.
24

0.
43

0.
28

0.
45

0.
21

0.
41

0.
29

0.
45

R
ea
di
ne
ss

to
le
ar
n
5

0.
31

0.
46

0.
26

0.
44

0.
18

0.
38

0.
28

0.
45

N
um

er
ac
y:

Pr
ofi

ci
en
cy

le
ve
l2

0.
32

0.
47

0.
40

0.
49

0.
27

0.
45

0.
21

0.
41

N
um

er
ac
y:

Pr
ofi

ci
en
cy

le
ve
l3

0.
36

0.
48

0.
37

0.
48

0.
42

0.
49

0.
45

0.
50

N
um

er
ac
y:

Pr
of
.l
ev
el
s
4
or

5
0.
17

0.
38

0.
08

0.
27

4
0.
22

0.
41

0.
29

0.
45

D
ec
ad

e
tu
rn
ed

18

19
80

s
0.
33

0.
47

0.
28

0.
45

0.
40

0.
49

0.
39

0.
49

19
90

s
0.
41

0.
49

0.
41

0.
49

0.
38

0.
49

0.
40

0.
49

20
00

s
0.
26

0.
44

0.
31

0.
46

0.
22

0.
41

0.
22

0.
41

N
um

be
r
of

ob
se
rv
at
io
ns
:A

ng
lo
-S
ax
on

co
un

tr
ie
s:
21

,7
80

;S
ou

th
er
n
E
ur
op

e;
71

06
;W

es
te
rn

E
ur
op

e:
13

,1
95

Sc
an
di
na
vi
a:
80

58
;a
ll
ob

se
rv
at
io
ns

ar
e
w
ei
gh

te
d.
*I
nc
lu
de
s
0
fo
r

in
di
vi
du

al
s
w
ith

on
ly

hi
gh

sc
ho

ol
de
gr
ee
s

123



184 SERIEs (2022) 13:171–241

skills of this type can predict educational and labor market outcomes beyond what is
measured by cognitive skills (Almlund et al. 2011).

4 Methodology

To estimate the effects of macroeconomic conditions on individuals’ higher education
decisions, we run variants of the following regression

yi, j,d18,y18 = β0 + β1YU (y18, j ) + β2U (y25, j ) + β3Xi + β4Z(y18, j )

+β5Dj + β6D(d18) + εi, j,d18 ,

where yi, j,d18,y18 indicates the higher education decision (enrollment, dropping out,
completion, specialization, or time-to-degree) of individual i in country j who was
of age 18 in decade d18 and year y18. Our main coefficient of interest is β1 on the
variable YU (y18, j ), the national youth unemployment rate at age 18. We also include
U (y25, j ), the national unemployment rate at age 25. The coefficient β2 hence informs
how later macroeconomic conditions impact any continued updating of choices.

In our regression, we also control for individual characteristics Xi , including
gender, migrant status, parental background as well as cognitive and non-cognitive
ability measures. Z(y18, j ) includes other macroeconomic variables such as the share
of union members among workers and government spending relative to GDP, mea-
sured when individuals were 18 years old. Finally, we also control for decade fixed
effects D(d18), and country dummies Dj . εi, j,d18 is the residual which we cluster
at the country-year-age-18 level. With the exception of time-to-degree, all other out-
come variables—enrollment, dropping out, graduating, and specialization choice—are
binary variables, and hence, we estimate linear probability models such that values
of estimated coefficients indicate the probability that the particular outcome occurs,
everything else equal.

Considering our data—a PIAAC cross-section of working-age adults that has been
mergedwith outside data—we obtain our identifying variation from the different years
in which individuals turned 18. We then compare similar individuals, some of whom
happen to turn 18during times of highyouth unemployment (economic downturns) and
others who turned 18 during better macroeconomic times. Given a natural educational
path through high school determined largely by age, this “treatment” can be considered
exogenous. Hence, conditional on our other controls, β1, provides the causal impact
of macroeconomic conditions on various higher education decisions.

One concern when using various measures of macroeconomic conditions in the
same regression (youth unemployment, national unemployment measured seven years
later, government spending, and share of union members) could be multicollinearity.
Table 12 in “Appendix” shows the variance inflation factors for the four variables for
all countries in our sample. Most are below 4 and none is larger than 8, indicating that
multicollinearity among the four measures is not an important concern.
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5 Results

5.1 Graduating with a post-secondary or tertiary degree

Table 2 displays the results for the effects of macroeconomic conditions on graduat-
ing with at least a bachelor’s degree. Regarding our main coefficient of interest, for
Anglo-Saxon, Western European, and Scandinavian countries, individuals who expe-
rienced high youth unemployment at age 18 are less likely to graduate with at least a
bachelor’s degree compared to individuals of similar characteristics who experienced
lower youth unemployment. For Southern Europe, we find the opposite. Higher youth
unemployment experienced at age 18 leads to an increase in the probability to graduate
with at least a bachelor’s degree. Regarding macroeconomic conditions measured at
a later point in time, for Anglo-Saxon and Scandinavian countries we also estimate a
negative relationship of graduating with at least a bachelor’s degree with the national
unemployment rate measured at age 25.

In terms ofmagnitudes, a one-percentage-point increase in the youth unemployment
rate at age 18 leads to a 0.6%, 0.5%, and 0.4% decrease in the probability of obtaining
at least a bachelor’s degree in Scandinavian, Anglo-Saxon, and Western European
countries, respectively. Taking into account standard deviations of 4-6% in youth
unemployment for these geographies, implies reductions of between 2–3.6% in the
probability of obtaining a bachelor’s degree for a one-standard-deviation increase in
youth unemployment. On the other hand, in Southern Europe a one-percentage-point
(one standard deviation) increase in the youth unemployment rate at age 18 leads to a
0.3% (2.2%) increase in the probability of obtaining at least a bachelor’s degree.

With respect to individual characteristics, results are as expected. Across all four
geographies, male students are less likely to graduate with at least a bachelor’s degree,
while individualswhose parents have secondary or tertiary education aremore likely to
graduate compared to those whose parents have lower educational attainment. Coef-
ficients on indicator variables for the number of books at home when growing up
indicate that those from more advantageous family backgrounds are more likely to
graduate with at least a bachelor’s degree. Higher non-cognitive ability and a higher
proficiency in numeracy are also associated with a higher probability to graduate.
Finally, regarding other macroeconomic controls, in Scandinavian countries higher
government spending and higher union concentration at age 18 are related to a higher
probability of graduating from university.

We check the robustness of our results along three dimensions. First, even though
our four variables for macroeconomic conditions passed multicollinearity tests, we
observe that in many countries government spending correlates closely with youth
unemployment.12 We hence re-run our estimations excluding this control (see panel A
of Table 13). Results for the effect of youth unemployment at age 18 are robust though
somewhat weaker, while the effects of national unemployment at age 25 disappear.
Second, given significant increases in educational attainment over the time period
considered (1980–2005), there might be a concern that our estimates could be driven

12 Among the countries in our sample, this correlation ranges from 0.89 in France, to -0.3 in Germany with
most countries showing correlations between 0.5 and 0.7.
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by the coincidence of increased educational attainment alongwith falling or increasing
youth unemployment.13 To address this concern, we re-run our estimations including
time trends of up to order four, see panel A of Table 14. Our main results on the effects
of youth unemployment at age 18 hardly change but again the effects of national
unemployment at age 25 disappear. Finally, one might be worried that in our Southern
European sample, results could be driven by Turkey which, different from all other
high-income countries in our sample, is classified as an upper middle-income country
by the World Bank. We hence repeat our estimations for Southern Europe excluding
Turkey. Results in column (1) of Table 15 show that coefficients for the outcome
of graduating with at least a bachelor’s degree remain of the same sign and similar
magnitude but due to the smaller sample size significance is lost.

As previously discussed, less favorable macroeconomic conditions could induce
individuals to pursue higher education or could deter them from it, depending on
the mechanisms at play. Given different labor market contexts and education systems
across countries, the workings of such mechanisms could differ. For instance, in coun-
tries like Germany post-secondary non-tertiary degrees are more important compared
to countries like Spain. In the USA, obtaining a post-secondary degree at a commu-
nity college is a more accessible option for higher education compared to a bachelor’s
degree. If in some countries lower post-secondary degrees provide a better alternative
during more challenging macroeconomic times, then we might observe an increase in
individuals graduating from these degrees rather than from bachelor’s degrees. Fur-
thermore, master’s degrees have had amuch longer tradition in Anglo-Saxon countries
compared to most European countries, and hence , to “wait out recessions” pursuing a
master’s degree might be more common in Anglo-Saxon countries. To check whether
we observe such movements toward other degrees for those experiencing high youth
unemployment at age 18, we run our regression for the following outcome variables:
(i) graduating with any post-secondary degree or (ii) completing a master’s degree or
higher.

Table 3 displays the results for the effect of macroeconomic conditions on gradu-
ating with any post-secondary degree. We find evidence in support of the hypothesis
stated before. In Anglo-Saxon and Western European countries, while we observed
higher youth unemployment experienced at age 18 to result in lower bachelor’s degree
attainment, we find no significant effects for obtaining any post-secondary degree. For
Southern Europe and Scandinavian countries, on the other hand our estimated impacts
on degree attainment are nearly unchanged by the addition of professional degrees to
the outcome variable.14

Table 4 displays the results for the effects of youth unemployment at age 18 on the
probability to graduate with at least a master’s degree. Results are similar to the ones

13 Note that PIAAC data are a representative cross-section in 2012 (or 2015) and thus are not representative
for each of these retrospective time periods in our data, which contributes to why there is no clear trend in
enrollment or degree completion in our data over time. Furthermore, our sample only includes high school
graduates, and hence, while there is an increase in educational attainment of the population this is somewhat
muted when considering the population of high school graduates.
14 Recall that the bachelor’s or higher indicator variable includes those who obtained a bachelor’s, master’s,
or doctorate degree, while the post-secondary degree indicator variable includes professional, bachelor’s,
masters’, or doctorate degrees.
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for bachelor’ degree completion. In particular, higher youth unemployment rates at
age 18 lead to a lower probability of obtaining at least a master’s degree in Scandina-
vian, Western European, and Anglo-Saxon countries and a higher probability of doing
so in Southern European countries. Again we test for the robustness of our results
excluding government spending, including time trends and excluding Turkey from
our sample of Southern European countries. Panels B and C of Tables 13 and 14 show
the results for the first two robustness checks. Estimates for Anglo-Saxon, Western,
and Southern European countries are all robust. However, estimates for Scandina-
vian countries, although similar in magnitude, lose significance when time trends are
included. Columns (2) and (3) of Table 15 show that our coefficients for Southern
Europe for graduating with at least a master’s degree or from any post-secondary
program do not change when excluding Turkey.

Taken together, for Anglo-Saxon and Western European countries, higher youth
unemployment at age 18 leads to lower bachelor’s ormaster’s degrees completion rates,
but has no effect when professional degrees are included. This could be due to shifts
across degrees within higher education or due to differential enrollment or dropout
rates. For Southern European and Scandinavian countries, while youth unemployment
at age 18 has opposite effects for degree attainment, estimates are nearly unchanged
regardless of whether we consider graduating from any post-secondary, bachelor’s,
or master’s degree as our outcome variable. This suggests shifts in or out of higher
education (i.e., changes in enrollment or non-completion) rather than shifts across
degrees.

To better understand what might be driving these different results across geogra-
phies, we estimate how macroeconomic conditions at age eighteen affect enrollment
and degree non-completion.

5.2 Enrollment and non-completion

Table 5 displays the results for the effects of macroeconomic conditions on enrollment
in any post-secondary program. In Southern Europe, when youth unemployment at
age 18 is high, individuals are more likely to enroll in post-secondary programs, while
in Scandinavian countries they are less likely. For Anglo-Saxon andWestern European
countries, we find no significant effects of youth unemployment at age 18 on post-
secondary enrollment nor on non-completion rates (see Table 6). The latter also holds
for Scandinavian countries. For Southern Europe, on the other hand we see that higher
youth unemployment at age 18 leads to higher dropout rates. Our results are robust to
excluding government spending as a control variable (see panels D and E of Table 13).
However, when including time trends, the negative effect of youth unemployment at
age 18 on enrollment for Scandinavian countries loses significance (see panels D and E
ofTable 14).When excludingTurkey fromour sample of SouthernEuropean countries,
results continue to be the same but regarding non-completion of any post-secondary
program, the coefficient of youth unemployment loses significance (see columns (4)
and (5) of Table 15).

Given that we do not find any effects on enrollment or dropout rates for Anglo-
Saxon or Western European countries, the negative effect of youth unemployment at
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age 18 on bachelor’s andmaster’s degree attainment must hence be due to shifts across
degrees within higher education. This is confirmed when we re-run our estimations
for the limited sample of those ever enrolled in higher education, see panels A to C
of Table 7. For Anglo-Saxon and Western European countries, the estimates remain
negative and significant for completion of a bachelor’s or master’s degree. Estimates
for any post-secondary degree remain insignificant for Western Europe, while they
becomepositive and significant forAnglo-Saxon countries.Under financial constraints
during economic downturns, while the same number of students enroll in and complete
higher education in Anglo-Saxon countries, a higher proportion seems to opt for a
professional rather than amore expensive bachelor’s degree.15 We also find supportive
evidence when looking at the correlation across cohorts between youth unemployment
at age 18 and the share of professional degrees over bachelor degrees or higher among
individuals enrolled in higher education. Considering all countries in our sample,
this correlation is relatively low (0.13), while for Anglo-Saxon countries it is 0.72,
0.61, 0.32, 0.2, and 0.07 in Ireland, the UK, the USA, Canada, and New Zealand,
respectively.16

Similar to the case for Anglo-Saxon countries, the evidence previously discussed
for Western Europe points toward students shifting between degree levels rather than
movements on the extensive margin of higher education. In addition, in Table 5 we see
a significant positive impact of the unemployment rate at age 25 on enrollment, which
could imply that for Western Europe there may also be a movement across timing of
degrees, such as returning to school after having worked.

For SouthernEurope,we observe a positive enrollment response in higher education
with an increase in dropout rates as a reaction to higher youth unemployment at age
18. However, the first effect seems to dominate, given that we also estimate higher
completion rates across all degree levels.

Lastly, for Scandinavian countries we observe how worse macroeconomic condi-
tions at age 18 decrease enrollment in higher education and reduce overall levels of
degree attainment, without any effect on non-completion. This suggests that the pri-
mary effect of poor macroeconomic conditions operates through a drop in enrollment.
We check this conjecture by considering our regressions conditional on enrollment
(see Table 7). We still observe lower bachelor’s and master’s degree attainment but

15 When we run regressions using subsamples split by highest degree obtained, we estimate a negative
coefficient for youth unemployment on dropout behavior for those who eventually obtain a bachelor’s
degree in both Anglo-Saxon and Western European countries. Given that for these countries we see a
reduction in bachelor’s degrees obtained when youth unemployment is high at age 18, this seems to suggest
that the “downgrading” from expensive bachelor’s degrees to more affordable professional degrees is done
at the time of degree selection, rather than individuals trying out a bachelor’s degree and then dropping
out to enroll in a professional program. For Western Europe, we also observe a positive estimate for youth
unemployment on degree non-completion for the subsample of those who only ever earn a high school
degree, indicating that the average zero effect on dropout may also mask some unsuccessful attempts at
higher education during poor economic times.
16 Additional support is also provided by the negative and significant estimate for the unemployment rate
at age 25 on bachelor’s degree attainment (see Table 2). Given that we estimate no impacts on degree
non-completion or enrollment in post-secondary education overall, this negative coefficient could reflect
that those on the margin of continuing to an expensive bachelor’s degree after a typically more affordable
professional degree choose not to in the face of poor macroeconomic conditions. However, this estimate
loses significance in various of our robustness checks.
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no significant effect for professional degrees. In addition, while we saw no overall
impact on dropout rates related to youth unemployment at age 18, we find an increase
in dropout rates when conditioning on enrollment. In Scandinavian countries, for indi-
viduals experiencing higher youth unemployment at age 18, lower enrollment appears
to be the key driver behind lower professional degree attainment while a combina-
tion of lower enrollment and higher dropout rates are behind lower bachelor’s and
master’s degree attainment. This stands in contrast to the case for Southern Europe,
where higher post-secondary degree attainment and degree non-completion are direct
artifacts of increased enrollment.

Thus far, we have explored the extensive margins of higher education decisions
(enrollment, degree completion, and dropout behavior).However, there are other inten-
sive margins that students can use to adapt to unfavorable macroeconomic conditions,
for instance specialization choice and time-to-degree.

5.3 Specialization choice and time-to-degree

If as suggested by Blom et al. (2015)macroeconomic conditions alter individuals’ spe-
cialization choices and then changes in these decisions could also in part be driving
our results. To test whether this is the case we estimate the effect of macroeconomic
conditions on completing a degree in a STEM field. Table 8 displays the results. For
Southern Europe, we find a positive and significant effect of youth unemployment at
age 18 on STEM specializations, consistent with compensating behavior intended to
signal student quality during economic downturns. On the other hand, we find a nega-
tive effect of unemployment at age 25 for Anglo-Saxon countries. If STEMdegrees are
typically longer, this result could be driven by individuals switching their specializa-
tion later during their studies when faced with continued poor economics prospects.
Our results are robust to excluding government spending as a control variable (see
panel F of Table 13), and the result for Southern Europe is also robust to the exclusion
of Turkey (see column (6) of Table 15).

As mentioned before, students have varying degrees of flexibility in adjusting their
time spent in higher education. A changing pool of students entering higher educa-
tion (as in Southern Europe or Scandinavian countries) or a changing distribution of
students across higher education programs (as in Anglo-Saxon or Western European
countries) during economic downturns could hence also affect average time to finish
one’s highest degree. Changing fields of study could also have an effect.

Table 9 displays the results for the impact of macroeconomic conditions on time-
to-degree. For Western Europe, we observe longer time-to-degree for individuals
experiencing higher unemployment at age 25. This could reflect a “parking” effect,
where students wait out worse macroeconomic times in higher education, or it could
reflect a non-standard path for those who enroll later. On the other hand, for Scandina-
vian countries, we estimate shorter time-to-degree both for those experiencing higher
youth unemployment rates at age 18 and those experiencing higher unemployment
at age 25.17 Hence, Scandinavian students do not seem to be using “parking” as a

17 From estimations run on subsamples defined by final degree obtained, we see evidence consistent with
reduced time-to-degree being driven by those obtaining a bachelor’s degree or a master’s degree or higher
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strategy during difficult macroeconomic times. Recall that while Scandinavian coun-
tries generally have no tuition costs for higher education, individuals are more likely
to live independently and receive relatively little financial support from family and
hence are often more dependent on having a job as a student to afford being able to
attend university. As previously mentioned, this result is consistent with the literature
for Swiss university students, for whom recessions make it harder to find part-time
jobs, commonly used to fund university attendance, thereby shortening time-to-degree
(Messer and Wolter 2010).

Againwe check the robustness of our results.When excluding government spending
as a control variable, effects for Scandinavian countries are robust while we observe a
positive effect of youth unemployment at age 18 on time-to-degree forWestern Europe
instead of unemployment at age 25 (see panel G of Table 13). Results for Southern
Europe do not change when excluding Turkey (see column (7) of Table 15).18 Finally,
we also check the robustness of our results excluding those countries where time-to-
degree might be measured poorly, given that age at graduation is only available in
five-year intervals (USA, Canada, New Zealand, Germany, and Austria). Our results
remain robust, see Table 16.

5.4 Heterogeneity

To further explore our findings, we test for heterogeneity by gender and parental
background. Previous literature finds differential effects for men and women when
analyzing the impact of macroeconomic conditions on higher education decisions.
Our results for heterogeneity by gender are displayed in Table 17 in “Appendix”.

For Anglo-Saxon countries, for many outcomes we estimate no gender differences
regarding the impact of macroeconomic conditions on higher education decisions.
However, the negative effects of youth unemployment at age 18 on the completion of
at least a master’s degree and the negative effects of unemployment at age 25 on the
completion of at least a bachelor’s degree and on completing a degree in a STEM field
seem to be driven primarily by women.19 Women in Anglo-Saxon countries hence
seem to make additional adjustments in their higher education decisions in response
to macroeconomic conditions. For Western Europe on the contrary, the negative effect
of youth unemployment at age 18 on the completion of at least a bachelor’s degree
seems to be driven primarily by men. We also find the negative effects of higher
youth unemployment on the completion of any post-secondary degree as well as on

rather than a professional degree. In particular, coefficients for unemployment at age 25 are negative and
significant among those obtaining these higher level degrees, consistent with a story of reduced “parking”
behavior.
18 While no average impact is found on time-to-degree for Southern European countries overall, when
estimation is repeated on subsamples based on highest degree obtained, we see that the average effect varies
across degree type obtained, which likely reflects selection of individuals into each subsample based on
economic conditions. Recall that Southern European countries during economic downturns see increased
enrollment, dropout, and degree attainment, each potentially altering the potential student composition
achieving different degree levels.
19 Note that the full effects for males are calculated as the linear combinations of the coefficient on unem-
ployment and its interactions with male. They are reported in each table.
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completing a STEM degree to be significant for men only. However, women seem to
be the ones waiting out recessions in higher education as we only estimate positive and
significant effects for them of higher unemployment at age 25 or age 18, respectively,
on enrollment and on time-to-degree.

In Southern Europe, most effects ofmacroeconomic conditions on higher education
decisions are primarily driven by women, in particular the positive effects on enroll-
ment and dropout behavior, but also on graduating with any post-secondary degree, or
graduating with at least a bachelor’s degree. On the other hand, the higher probabil-
ity of graduating with a STEM specialization when having experienced higher youth
unemployment at age 18 is driven by men mainly.20 Finally, for Scandinavian coun-
tries we find no clear gender differences in the impacts of macroeconomic conditions
at age 18 on higher education decisions.

We also analyze howour results depend on individuals’ parental background. In par-
ticular, we differentiate between individuals with parents who have tertiary education
and those whose parents have secondary education or lower educational attainment,
see Table 18 in “Appendix”.

First, note that the direct impacts of parental background are quite large, with
individuals with higher parental education being much more likely to enroll in post-
secondary education and to graduate with a degree. Regarding the responsiveness to
macroeconomic conditions according to parental education, for Anglo-Saxon coun-
tries we see that the drop in bachelor’s and master’s degree completion in response
to high youth unemployment at age 18 is driven by those whose parents have lower
education.This indicates that the “downgrading”of degree type is primarily due to indi-
viduals from less advantageous parental backgrounds. Similarly for Western Europe,
we see decreased degree attainment driven by those whose parents do not have tertiary
education. On the contrary, it is individuals from more advantageous backgrounds in
Western Europe that drive higher completion rates of any post-secondary degree or
master’s degrees as well as longer time-to-degree when having experiencing high
unemployment at age 25. These individuals are probably in a better position to exhibit
“parking” behavior in higher education and towait out poormacroeconomic prospects.

In Southern Europe, the positive effects of higher youth unemployment at age 18
on enrollment, and completion of STEM degrees as well as on non-completion are
mainly driven by individuals with lower parental education. It is worth noting that
despite no response to macroeconomic conditions along these metrics, those from
more advantageous family backgrounds start with higher baseline levels of enroll-
ment and are also overall more likely to specialize in STEM fields.21 Furthermore, in
particular those with higher educated parents adjust their time-to-degree in response to
macroeconomic conditions both at age 18 and at 25, and they also have a lower prob-

20 Increased enrollment and non-completion on the part of women could indicate a change in the quality
of the marginal female student when youth unemployment is high. In line with this, while the average
correlation conditional on enrollment in our sample between a cohort’s youth unemployment rate at age
18 and non- cognitive skills is − 0.03 (− 0.01) for women (for men), we estimate correlations of − 0.28
(0.06) for Spain, − 0.23 (0.006) for Italy, − 0.11 (− 0.005) for Greece and 0.19 (0.33) for Turkey.
21 We checkwhether shifts in STEM specializationmight reflect a story of student selection into enrollment
by considering how non-cognitive abilities of individuals from less advantageous family backgrounds who
are enrolled in post-secondary programs change with macroeconomic conditions, but we find no pattern.
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ability of obtaining a professional degree when the unemployment rate is high at age
25. Considered jointly with increased completion of bachelor’s and master’s degrees,
this likely reflects the ability of those from more advantageous family backgrounds
to continue studying a higher level degree and to “wait out the storm.” Finally, for
Scandinavian countries we observe overall fewer differences in the impact of macroe-
conomic conditions on higher education decisions by parental background. The only
two exceptions are the negative effect of higher youth unemployment at age 18 on the
completion of a master’s degree and the positive effect of unemployment at age 25
on degree non-completion, which are both driven by individuals with lower parental
education.

6 Conclusions

Macroeconomic conditions experienced at age 18 influence individuals’ decisions in
higher education. Taken together, our findings point to individuals switching to shorter
and less expensive professional degrees when faced with high youth unemployment at
age 18 in Anglo-Saxon and Western European countries. For Southern Europe where
we find higher enrollment, dropout, and degree completion rates among individuals
who faced high youth unemployment at age 18, our results highlight the importance of
opportunity cost considerations. Maybe surprising at first, for Scandinavian countries
where tuition in higher education is generally free, financial constraints seem to play
a more important role, as among those experiencing high youth unemployment at
age 18 fewer individuals enroll and graduate. However, high rates of students living
independently of their parents, low levels of family financial support, dependency on
student jobs, and lower relative returns to higher education imply that in the face of
worsemacroeconomic conditions financial considerations in these countries domatter.

During the last three decades, the net costs of education to students have risen in
many countries. Even in Europe, students have witnessed higher tuition fees, with
particularly large increases in Anglo-Saxon countries like the UK or USA.22 Further-
more, living expenses inmajor cities have also been on the rise (see, e.g.,Gyourko et al.
2013). We consider that analyzing the joint impact of macroeconomic conditions and
changes in net costs on higher education decisions could be an interesting avenue for
future research. While samples in PIAAC are not large enough for our results to speak
to individual countries, our findings also motivate further in-depth research for differ-
ent countries that simultaneously considers the many components of higher education
decisions and the influence of business cycles, potentially taking into account local
economic conditions as well.
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22 According to a report by the College Board (2017) in the USA between 1987–1988 and 2017–2018,
tuition fees in real terms increased by 125%, 129%, and 213% at public two-year institutions, private
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A Appendix

See Figs. 1, 2, 3, 4 and Tables 10, 11, 12, 13, 14, 15, 16, 17, 18.
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(a) (b)
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Fig. 1 Youth unemployment and total unemployment seven years later: Southern Europe
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Austria Belgium

France Germany

Netherlands

(a) (b)

(c) (d)

(e)

Fig. 2 Youth unemployment and total unemployment seven years later: Western Europe
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New Zealand United Kingdom

United States

(a) (b)

(c) (d)

(e)

Fig. 3 Youth unemployment and total unemployment seven years later: Anglo-Saxon countries
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Denmark Finland

Norway Sweden

(a) (b)

(c) (d)

Fig. 4 Youth unemployment and total unemployment seven years later: Scandinavian countries
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Table 11 Weight of countries
within each sample

Mean Standard deviation

Anglo-Saxon countries

Canada 0.239 0.426

Ireland 0.178 0.383

New Zealand 0.193 0.395

UK 0.164 0.370

USA 0.226 0.418

Southern Europe

Greece 0.357 0.479

Italy 0.240 0.427

Spain 0.250 0.433

Turkey 0.152 0.359

Western Europe

Austria 0.214 0.410

Belgium 0.179 0.384

France 0.191 0.393

Germany 0.232 0.422

Netherlands 0.184 0.387

Scandinavian countries

Denmark 0.225 0.417

Finland 0.284 0.451

Norway 0.241 0.428

Sweden 0.251 0.433
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Table 16 Robustness: The impact of macroeconomic conditions on time-to-degree excluding countries
without exact age or year of study information (US, Canada, New Zealand, Germany, Austria)

Anglo-Saxon countries Western Europe

Youth-urate18 0.039 0.009

(0.031) (0.01)

Urate25 0.04 0.093

(0.039) (0.031)∗∗∗
Number of observations 5444 8386

R-squared 0.11 0.167

The dependent variable is time-to-degree. The coefficients are marked with *if the level of significance is
between 5% and 10%, **if the level of significance is between 1% and 5% and ***if the level of significance
is less than 1%. All regressions are estimated by weighted OLS and include the same controls as those in
Table 2, i.e., controls for foreign-born, second-generation migrant, parental education secondary, parental
education tertiary, dummies for the number of books at home as a child, PIAAC proficiency levels in
numeracy, and the readiness-to-learn index. Macroeconomic controls, measured at age 18, include % of
union members as well as government spending to GDP. We also control for country and decade fixed
effects. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity robust standard
errors. Here the sample for Anglo-Saxon countries only includes the UK and Ireland, while the sample of
Western Europe only includes Belgium, France and the Netherlands.
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