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1 Introduction

Business cycles impact individuals in profound ways.1 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 college enrollment for the United States, there is a lack of evidence for other

countries or regarding other higher education decisions.

The current paper tests how macroeconomic conditions experienced at age 18 affect a variety

of decisions in post-secondary and tertiary education. To this end, we merge data from the

Programme for the International Assessment of Adult Competencies (PIAAC) on individ-

uals who turned 18 between 1980 and 2005 with information on GDP and unemployment

for the US and six European countries (UK, Germany, France, Sweden, Finland, Spain).

Our estimation compares individuals of similar family backgrounds and abilities, and we

test how macroeconomic conditions experienced at age 18 affect the following higher edu-

cation 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. Hence, conditional on various

detailed controls, our estimates provide the causal impact of macroeconomic conditions on

higher education decisions.

Our results suggest different mechanisms at work in the US and Europe. For the US,

among those experiencing recessions at age 18, there is an increase in the rate of bachelor’s

and master’s degree completion, paired with a decrease in enrollment and lower drop out

rates. These findings could be due to the marginal student being deterred from pursuing

higher degrees during economic downturns, potentially due to financial constraints. Student

quality at higher education institutions could hence be increasing, leading to higher rates

of degree attainment. Potentially related, we also find that students are more likely to

specialize in so-called STEM fields (science, technology, engineering, mathematics) which are

perceived as more challenging. In Europe, on the other hand, where tuition fees for higher

education tend to be lower, we find results consistent with lower opportunity costs of studying

1Evidence finds that recessions affect health and mortality (Ruhm [2000]), fertility decisions (Currie and
Schwandt [2014]), to the way in which people think and make decisions. For example, Malmendier and
Nagel [2016] and [2011] show that economic conditions impact how one forms expectations and that they
affect individual risk preferences respectively. Giuliano and Spilimbergo [2014] find that recessions affect
individuals’ beliefs about the role of luck in success.
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during recessions and a reduced selectivity of students. For individuals experiencing economic

downturns at age 18 we estimate a slight increase in completion of any post-secondary degree

(including vocational degrees), shorter time-to degree, but an increase in non-completion of

attempted degrees. Similarly for the case of Spain, those experiencing recessions or high

rates of unemployment at age 18 are more likely to enroll in post-secondary programs, but

they are also more likely to abandon them. Fewer individuals choose STEM fields. Overall,

in Spain, economic downturns result in an increased probability to attain at least a bachelor’s

or master’s degree, as some who are induced to enroll do succeed.

We also test for heterogeneity in our findings along gender and parental background. Fe-

male students in the US drive most of the impacts, in particular higher completion rates,

lower drop-out rates, and shorter time-to-degree. In Spain, on the other hand, decisions of

male students mainly explain higher enrollment and completion rates of bachelor’s degrees.

Regarding heterogeneity by parental background, in the US and Europe we only observe

increased graduation rates from master’s programs for students whose parents have tertiary

education.

Our different results for the US and Europe highlight the importance of analyzing the effects

of macroeconomic conditions on higher education decisions in the context of different edu-

cation systems and labor markets. In addition, by looking at various components of higher

education together, we are able to obtain a clearer picture of how potential mechanisms

linked to lower opportunity costs of education and reduced ability to pay during economic

downturns interact to determine student selection.

In economic downturns, the opportunity cost of continued schooling falls as labor market

opportunities become less attractive. Everything else equal this should result in increased

enrollment. Likewise, if higher education is viewed as a way to signal quality to poten-

tial employers, we would expect more individuals to enroll in higher education when labor

markets are tighter. On the other hand, if individuals believe that recessions or high un-

employment situations will outlast their time in higher education, then they may perceive

a lower expected return from higher education and choose not to enroll. Additionally, eco-

nomic downturns can also reduce one’s ability to pay for higher education. Considering the

large expenses associated with higher education, in particular in the US, this force would

also predict lower enrollment during economic downturns.

However, ability to pay could not only affect enrollment but also the probability of college

completion. Even without any effect on enrollment, as poor economic conditions persist,
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individuals may find themselves no longer able to make payments toward their degree path.

In addition, there could be interaction effects between completion and enrollment. If enroll-

ment increases due to poor prospects in the labor market, then the marginal student who

enrolls is most likely less prepared for college. We would therefore observe lower completion

rates as some of these students dropout at greater rates. On the other hand, if enrollment

falls during recessions, the remaining students may be those best prepared to obtain a degree

and drop-out rates could be lower and degree completion rates higher following economic

downturns.

Beyond enrollment and dropout behavior, students also make other higher education de-

cisions which could be affected by macroeconomic conditions. For example, college major

choice could be altered if students use their degree choice to signal employability in a tight

labor market. Time-to-degree could also be affected as students may be able to remain in

college to ”wait out the storm” and to avoid any labor market penalty from experiencing un-

employment. These decisions may be interconnected should the choice of major also impact

time-to-degree.

The remainder of this paper is organized as follows. The next section provides a review of

the existing literature. Section 3 describes our data, and in Section 4 we outline our empir-

ical strategy. Section 5 presents and discusses our results including heterogeneity analyses.

Finally Section 6 concludes.

2 Literature Review

While there is ample evidence that graduating during a recession has negative lasting impacts

on wages and employment (e.g. Kahn [2010], Oreopoulos, von Wachter, and Heisz [2012],

Oyer [2006], Raaum and Røed [2006]), literature on the recession effects on higher education

decisions is less conclusive.

As mentioned before, most studies have focused on the impact of macroeconomic conditions

on college enrollment in the United States. For instance, Long [2015] estimates that the Great

Recession in the US resulted in overall higher college enrollment, but decreased full-time and

increased part-time enrollment. For earlier time periods, Betts and McFarland [1995] find

that as unemployment rose in the US during the 1970-80s, enrollment in community colleges

increased. Dellas and Sakellaris [2003] and Dellas and Koubi [2003] also estimate enrollment
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to be counter-cyclical for both 2-year and 4-year degrees. According to Kane [1994], on the

other hand, family conditions and cost of education explain most changes in enrollment, with

no notable impact of local economic conditions. Contrary to our findings, most studies point

to increased enrollment in the US during economic downturns. However, our analysis covers

a longer time period than most of these studies – 1980 to 2005– and we include enrollment

in any post-secondary or tertiary program (vocational, bachelor’s, master’s and doctorate)

which might explain the difference in results.2

Another reason that a clear impact of macroeconomic conditions on enrollment in higher

education is elusive is that many studies find a great deal of heterogeneity. Results have

been found to vary by race (e.g. Dellas and Sakellaris [2003] and Kane [1994]), as well as by

gender and across degree levels. According to Johnson [2013] graduate school enrollment is

counter-cyclical for women and acyclical for men. In contrast, Bedard and Herman [2008]

find the effect for women to be acyclical, while the effect for men to vary by type of degree.

The authors estimate male enrollment in PhD programs (master’s programs) to be counter-

cyclical (pro-cyclical). Similarly, our findings for the US show that completing a master’s

degree is counter-cyclical for women and acyclical for men. Considering family background,

Christian [2007] finds that during US recessions college enrollment increases, but that this

occurs more so among individuals from families with fewer liquidity constraints whose ability

to pay is less affected. Our results on heterogeneity by parental background are in line with

the author’s findings.

Regarding other decisions in higher education, Charles, Hurst, and Notowidigdo [2015] find

lower degree attainment after the Great Recession driven by reductions in enrollment during

the previous housing boom. On the other hand and in line with our findings, Kahn [2010]

provides evidence for small increases in college completion for US students linked to high

unemployment rates experienced at age 18.3 Additionally, Blom, Cadena and Keys [2015]

show that exposure to higher unemployment rates during typical schooling years, results in

US individuals studying college majors with better employment prospects and higher wages,

2In terms of time period studied, Méndez and Sépulveda [2012] is closest to our study. The authors
consider US data for 1988 to 2006, and they also find schooling at any level (including primary schools) to
be counter- cyclical but only for unskilled individuals.

3Bound, Lovenheim and Turner [2010] study trends of decreasing college completion rates for the US
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 decreased enrollments and increased completion rates
induced by economic downturns
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such as STEM fields. The authors argue that this type of “compensating behavior” aims to

lessen the negative impacts of graduating in a recession, and they find women to be more

likely to engage in it. We also find that in the US, economic downturns experienced at age

18 lead to more individuals specializing in STEM fields.

Only few studies have considered the effects of macroeconomic conditions on higher edu-

cation decisions for countries other than the United States. For Europe, Ayllon and Nol-

lenberger [2016] find that during the Great Recession higher unemployment rates coincide

with higher enrollment and small increases in completion rates.4 On the other hand, Clark

[2011], who studies England, and Sievertsen [2016], who studies Denmark, estimate post-

secondary enrollment to be countercyclical. For Canada, Alessandrini [2014] and King and

Sweetman [2002] find results to differ by degree level. The former finds university enroll-

ment to be counter-cyclical, 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. Regrading cross-country evidence, Sakellaris and Spilimbergo [2000] state

that “There should be no presumption that the relative importance of opportunity cost and

ability to pay (or their cyclical components) should be the same across countries” (p. 222).

Looking at foreign students at US universities, the authors find that those from OECD

countries exhibited counter-cyclical 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 coun-

try contexts, its external validity is limited by the particularly selected set of students who

choose to study abroad. Nonetheless, the study clearly highlights the two main theoretical

mechanisms through which recessions may impact college enrollment: opportunity costs and

ability to pay.

In the US, the cost of higher education has grown rapidly over the past few decades. This is an

important consideration when comparing the US and Europe. First, because the proportion

of the costs paid by students in the US is much larger than in Europe, and second, because

even when faced with large cost increases, students in the US may be more likely to assure

loans to fund their education compared to European students (Johnson, [2013]; OECD,

4The comparability of the results from this study are complicated by the way the authors define their
dependent variable as student status for all educational levels, including high school, as opposed to the
standard approach in the literature of only looking at high school graduates, and then measuring enrollment
in higher education. The authors also find small positive effects on the graduation rate for high school
and vocational education (defined as a combined category), as well as for university degrees. However, the
magnitudes of the effects are quite small, and the positive coefficient for obtaining a bachelor’s degree is even
smaller than the one found for high school and vocational degrees.
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[2011]).

A greater ease to pay for higher education might also be the reason why individuals in

Europe seem to have more flexibility to adjust their time at university. Most studies on the

effects of business cycles on time-to-degree have hence looked at European countries. For

instance, Brunello and Winter-Ebmer [2003], in a survey of European countries, and Aina,

Baici and Casalone [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.

However, the 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 (e.g. Becker, [2006] Garibaldi,

Giavazzi, Ichino and Rettore, [2012]). For instance, for Swiss university students, Messer and

Wolter [2010] observe that higher unemployment actually shortens time-to-degree by making

it harder for students to find part-time jobs, which are commonly used to fund university

attendance. In line with this last finding, our results indicate overall shorter time-to-degree

in Europe, while in Spain, individuals of more advantaged parental backgrounds seem to be

able to “wait out” recessions in higher education institutions.

3 Data

To test how macroeconomic conditions experienced at age 18 affect individuals’ decisions in

post-secondary or tertiary education, we combine PIAAC data on individuals who turned

18 between 1980 and 2005 with national statistics on GDP and unemployment.

3.1 PIAAC

The PIAAC survey was carried out by the OECD in 2011 and 2012 in 24 high-income

countries. For our analysis we focus on a subset of seven countries: US, Finland, France,

Germany, Spain, Sweden, and the UK.5 PIAAC can be described as the adult version of the

OECD’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 provides

5For selecting the sub-set of countries for this study, we closely followed Graves and Kuehn [2019] selecting
certain countries that represent different educational systems and labor marker institutions. Notably, the
US is included as one of the seven countries in our sample as it serves as an important point of reference.
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information about individual’s schooling, continuous education, work experience, income,

and other relevant labor market variables.

Given that our analysis focuses on the impacts of macroeconomic conditions on higher edu-

cation decisions we limit our sample to high school graduates, eliminating high school drop

outs, for whom there is no higher education decision to be made. We also limit our sample

to those older than 25 because we want to ensure that individuals are old enough to have

finished higher education.

For our study, we focus on the following key variables: First, we have information on individ-

uals’ highest educational degree (ISCED: 0 to 6) as well as their age at graduation.6 PIAAC

also provides information on the level of uncompleted education and the age at which indi-

viduals dropped out. Furthermore, the survey asks “What was the area of study, emphasis

or major for your highest level of qualification?’ Answers fall into the following categories:

1) general programmes; 2) teacher training and education science; 3) humanities, languages

and arts; 4) social sciences, business and law; 5) science, mathematics and computing; 6)

engineering, manufacturing and construction; 7) agriculture and veterinary; 8) health and

welfare; 9) services.

We construct our outcome variables in the following way. First, we construct three indi-

cator variables for educational attainment: obtaining any post-secondary degree or higher,

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 educational attainment. One the other hand, our

indicator for bachelor’s degree or higher includes those with a bachelor’s, master’s or doctor-

ate degree relative to those with only a high school degree or a lower post-secondary degree.

When defining our indicator for holding a master’s degree or higher (PhD, doctorate) we

have to exclude the UK from our sample of European countries because PIAAC data for the

UK does not differentiate between individuals with bachelor’s or master’s degrees.

For enrollment, we define an indicator variable that takes on value 1 for those whose highest

education obtained is recorded as any post-secondary degree, as they clearly would have

6ISCED stands for International Standard Classification of Education designed by the United Na-
tions 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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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 completed 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 non-completion or drop-out is defined among

those ever enrolled. It is a dummy variable that takes on value 1 for individuals with at least

a high school degree 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 degrees, bachelor’s, to master’s and including doctorate degrees.

The variable therefore does not indicate whether individuals have ever obtained any post-

secondary or tertiary degree or not. 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 economic conditions at age 18 on area of specialization and

time-to-degree. For these outcomes, comparisons are only interesting among individuals who

obtain at least a post-secondary degree, and hence we exclude individuals with only high-

school education. For area of specialization we focus on so-called STEM fields. We define our

dependent dummy 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 information, but we know at what age individuals finished their

highest degree. Assuming that most individuals start post-secondary or tertiary degrees at

age 18, we hence proxy time-to-degree by taking the difference between age at graduation

and age 18. For the US and Germany, age at graduation is only available in 5 year intervals,

and we hence randomly assign individuals to years of graduation within each interval. While

we refer to this measure as time-to-degree, it strictly measures time-to-degree from the

“normal” starting time, at age 18. The variable therefore picks up any non-conventional

timing track, including those who started at age 18 and took longer than most to finish, and

–observationally equivalent – those who took the normal amount of time to complete their

degree but for some reason delayed starting their higher education.

While PIAAC is a single cross-section, individuals of different ages allow us to make use

of variation over time. In particular, for each observation we merge data from national

statistics on GDP and unemployment in the year each individual turned 18. As an example,

individuals of age 30 in our sample are assigned values for unemployment and GDP for

the year 2000. For analyses of higher education decisions, age 18 is particularly relevant.
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Among high school graduates, it serves as an important year for the path of higher education

decisions across the various countries in our sample. Individuals who are 18 either remain at

their highest level of educational attainment of high school graduate, enroll in a vocational

degree or enroll in a bachelor’s degree program. Even those with intentions to further

continue in higher education, such as subsequently enrolling in a master’s or PhD program,

typically enroll in a bachelor’s program at this time.

3.2 National Accounts

For creating our indicators of whether individuals experienced economic downturns at age

18 we rely on national statistics on GDP and unemployment from each country’s national

statistics office. In particular we construct a dummy variable for whether the individual

experienced a recession at age 18, which takes on value one in years with two consecutive

quarters of negative GDP growth. We also use the national unemployment rate at age 18

and the annual percentage point change in the unemployment rate in the year leading up

to when individuals turn 18. We construct two additional macroeconomic controls for the

year that individuals turn 18. First, we use the share of labor contracts covered by collective

bargaining to capture changes in countries’ labor market institutions which we obtain from

Visser [2013]. Second, we include data from the World Bank on government expenditure

to GDP to reflect changes in public employment opportunities. For the US, UK, Germany,

Finland, and France our data starts in 1980. For Spain and Sweden it starts in 1982 and

1985 respectively.

3.3 Sample

Table 1 presents the summary statistics for our three samples. The first two samples include

15,162 individuals in Europe and 2,287 individuals in the US. We also highlight the case for

Spain, using a sample of 1,547 individuals, which are also included in the European sample.

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. In our European and US sample, around 16% of individuals experienced a recession

at age 18, while this is only the case for 11% of individuals in the sample for Spain. On

the other hand, the average unemployment rate of 17% in Spain by far exceeds those in the

US (6%) or Europe (9%). The average change in unemployment experienced by individuals
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in our Spanish sample is around 7-8 times larger compared to the variation in the US or

Europe. As expected, union coverage of labor contracts is much more prevalent in Europe,

and in particular in Spain, compared to the US. Numbers on government spending to GDP

vary less across the three samples (15-21%).

Table 1: Summary statistics

US Europe Spain
Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Macroeconomic conditions at age 18
Recession18 0.158 0.365 0.162 0.369 0.108 0.31
U-rate18 6.244 1.497 8.634 4.111 16.737 3.863
∆ u-rate18 -0.071 0.882 0.066 1.184 -0.526 1.609
Union coverage18 18.037 3.229 78.711 15.957 81.839 3.851
Government spending18 15.36 0.757 20.774 2.93 16.857 0.856
Countries
Finland – – 0.187 0.39 – –
France – – 0.169 0.374 – –
Germany – – 0.192 0.394 – –
Spain – – 0.114 0.318 1 0
Sweden - – 0.166 0.372 – –
UK – – 0.172 0.377 – –
US 1 0 – – – –
Individual characteristics
Male 0.476 0.5 0.497 0.5 0.479 0.5
Foreign born 0.146 0.353 0.128 0.334 0.164 0.371
Second Generation Migrant 0.092 0.289 0.111 0.314 0.026 0.159
Parental education: secondary 0.434 0.496 0.377 0.485 0.217 0.412
Parental education: tertiary 0.425 0.494 0.29 0.454 0.212 0.409
Number of books at home as a child
10 or less 0.135 0.342 0.067 0.25 0.046 0.209
11 to 25 0.18 0.384 0.1111 0.315 0.142 0.349
26 to 100 0.339 0.473 0.329 0.47 0.391 0.488
101 to 200 0.173 0.379 0.198 0.398 0.194 0.395
201 to 500 0.109 0.312 0.185 0.388 0.145 0.353
more than 500 0.064 0.245 0.109 0.312 0.082 0.275
Non-cognitive and cognitive abilities
Readiness to learn 2 0.142 0.35 0.181 0.385 0.167 0.373
Readiness to learn 3 0.172 0.377 0.226 0.418 0.218 0.413
Readiness to learn 4 0.247 0.431 0.251 0.434 0.26 0.439
Readiness to learn 5 0.366 0.482 0.259 0.438 0.302 0.459
Numeracy: Proficiency level 2 0.333 0.471 0.288 0.453 0.372 0.483
Numeracy: Proficiency level 3 0.312 0.463 0.398 0.49 0.433 0.496
Numeracy: Proficiency levels 4 or 5 0.126 0.332 0.199 0.4 0.074 0.263
Decade turned 18
1980s 0.397 0.489 0.373 0.484 0.191 0.393
1990s 0.377 0.485 0.4 0.49 0.547 0.498
2000s 0.226 0.418 0.227 0.419 0.262 0.44
Higher education decisions
Bachelor’s 0.36 0.48 0.333 0.471 0.452 0.498
Master’s 0.135 0.341 0.152 0.359 0.256 0.436
Professional 0.586 0.493 0.533 0.499 0.653 0.476
Enrollment 0.743 0.437 0.63 0.483 0.764 0.425
Non-completion 0.316 0.465 0.227 0.419 0.303 0.46
Time to degree 7.444 4.902 7.803 5.383 6.002 3.998
STEM 0.182 0.386 0.318 0.466 0.307 0.461
Number of observations: US: 2,287; Europe; 15,162 Spain:1,547; all observations are weighted.

Regarding individual characteristics, between 48-50% of individuals are male, and 13-16% are

foreign born. The shares of individuals whose parents have secondary or tertiary education

are highest in the US (43%), slightly lower in Europe (30-38%) and lowest in Spain (21-
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22%). As a proxy for individuals’ socio-economic status PIAAC provides information on

the number of books that individuals recall to have had in the household when they were

children. PIAAC data also includes measures for individuals’ cognitive and non-cognitive

abilities. This is relevant for our estimations because ability is an important determinant of

higher education decisions and is often not included in datasets, posing a challenge for causal

estimation. For non-cognitive skills, we use “readiness to learn” categories. This variable

is intended to capture both motivation as well as learning strategies. For cognitive skills

we use proficiency levels in numeracy as defined by PIAAC. It is worth noting that both

cognitive and non-cognitive skills are measured in 2012. 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 educational choices. We make this assumption in part because

cognitive skill categories are quite broad. While there will be variation across individuals

in the sample, we do not expect large changes across these categories beyond high school

completion, even with potential for improvements along the continuous measures due to

higher education. 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 commonly treated as relatively stable and latent.

Ample evidence shows that non-cognitive skills of this type can predict educational and labor

market outcomes beyond what is measured by typical cognitive skills (Almlund et al.[2011]).

Regarding higher education decisions, between 63% and 76% of individuals who completed a

high school degree were ever enrolled in some form of post-secondary education (vocational,

bachelor’s, master’s or PhD programs). However, 23-30% dropped out before obtaining

the corresponding degree. Between 53-65% obtained some post-secondary degree, including

vocational degrees, while around 33-45% obtained a bachelor’s degree or higher, with 14-

26% even obtaining at least a master’s degree. Among those finishing, 18-32% specialized in

STEM fields. Average time-to-degree is between 6 and 8 years.

From Table 1 we can also see that in our European sample, Spain has a slightly reduced

weight compared to the other countries which may be influenced by the fact that in Spain

there is a larger proportion of the population without a high school degree. Second, we

can see that in the US and Europe a similar share of individuals turned 18 in the 1980s

and 1990s, while in Spain the share in the 1990’s is higher. This is due to the fact that we

restrict observations to those with information on macroeconomic conditions, and for Spain,

this data is only available from 1985 onward.
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3.4 Descriptive evidence

To provide an idea of the macroeconomic conditions used in our identification, Figures A-1

and A-2 in the Appendix overlay our recession dummy with the evolution of the unem-

ployment rate for each country. One can see that there is variation both across and within

countries in timing of recessions. Also note that given our sample restriction of individuals

age 25 or older, our data on economic conditions observed when individuals are 18 years old

ends in 2005, and hence our sample does not include the Great Recession. While the un-

employment rate tends to rise during recessionary periods, it exhibits considerable variation

outside the recession bands. Depending on the country, we see that for some, unemployment

rates fall back down relatively quickly, while for others, they remain high longer and even

experience additional peaks between recessions.

4 Methodology

To estimate the effect of macroeconomic conditions on individuals’ higher education decisions

we estimate variants of the following regression

yi,j,d18,y18 = β0 + β1MC(y18,j) + β2Xi + β3Z(y18,j) + β4Dj + β5D(d18) + εi,j,d18

where yi,j,d18,y18 indicates the higher education decision (enrollment, dropping out, comple-

tion, 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 MC(y18,j)

which includes macroeconomic conditions such as unemployment rate, an indicator for a

recession, and the change in unemployment rate in country j in the year individuals were

18 years old. 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 union coverage of labor

contracts and government spending relative to GDP, measured when individuals were 18

years old. Finally, we also control for decade fixed effects D(d18), and in our European

sample we also include 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 outcome variables

– enrollment, dropping out, graduating, and specialization choice – are binary variables,

and hence we estimate linear probability models such that values of estimated coefficients
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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 merged

with outside data – we obtain our identifying variation from the different years in which in-

dividuals turned 18 years old. We can compare similar individuals, some of whom happen to

turn 18 during 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. For this reason, conditional on our other controls

in specification (1), β1 provides the causal impact of economic conditions on various higher

education decisions.

One concern when using various measures of macroeconomic conditions in the same speci-

fication could be multicolinearity (note that MC includes unemployment rate, a recession

dummy, and the change in the unemployment rate). To assure that this is not the case, we

perform multicolinearity tests for the three variables for all countries in our sample. Table

A1 in the Appendix shows the variance inflation factors. None is larger than 4, indicating

that multicolinearity among the three measures is not a concern.

5 Results

5.1 Graduating with a least a bachelor’s degree

Table 2 displays the results of the effect of macroeconomic conditions on the decision to

finish higher education with at least a bachelor’s degree for the US, Europe, and Spain.

Regarding our main coefficients of interest, in the US and Spain, individuals who experienced

recessions at age 18 are more likely to finish a bachelor’s degree compared to individuals of

similar characteristics who did not. In Spain the same holds true for those who experienced

higher rates of unemployment when they were 18. In particular, for the US, recessions are

associated with a 6.4% increase in the probability of obtaining a bachelor’s degree, while in

Spain this number is 10.5%. We do not find any significant effects for our European sample.

Regarding individual characteristics, results are as expected. In all three samples, male

students are less likely to graduate with at least a bachelor’s degree, while individuals whose

parents have secondary or tertiary education are more likely to graduate compared to those

whose parents have lower educational attainment. For the US and Europe, coefficients on
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Table 2: The effect of macroeconomic conditions on completion of at least a bachelor’s
degree

US Europe Spain
(1) (2) (3)

Recession18 0.064 -.013 0.105
(0.025)∗∗∗ (0.017) (0.044)∗∗

U-rate18 -.012 0.003 0.016
(0.012) (0.002) (0.005)∗∗∗

∆u-rate18 -.014 -.003 0.0004
(0.009) (0.005) (0.01)

Male -.100 -.089 -.134
(0.016)∗∗∗ (0.01)∗∗∗ (0.024)∗∗∗

Foreign born 0.203 0.12 -.104
(0.026)∗∗∗ (0.017)∗∗∗ (0.037)∗∗∗

Second Generation Migrant 0.048 0.058 -.004
(0.032) (0.015)∗∗∗ (0.083)

Parental education: secondary 0.117 0.056 0.121
(0.03)∗∗∗ (0.01)∗∗∗ (0.024)∗∗∗

Parental education: tertiary 0.269 0.226 0.229
(0.033)∗∗∗ (0.012)∗∗∗ (0.033)∗∗∗

< 10 books -.172 -.133
(0.045)∗∗∗ (0.021)∗∗∗

11-25 books -.166 -.136 -.012
(0.042)∗∗∗ (0.019)∗∗∗ (0.065)

26-100 books -.092 -.103 0.079
(0.039)∗∗ (0.017)∗∗∗ (0.059)

101-200 books -.074 -.073 0.108
(0.032)∗∗ (0.016)∗∗∗ (0.066)

201-500 books -.009 -.045 0.125
(0.03) (0.017)∗∗∗ (0.064)∗

Readiness to learn 2 0.007 0.04 0.077
(0.034) (0.013)∗∗∗ (0.05)

Readiness to learn 3 0.07 0.076 0.05
(0.039)∗ (0.013)∗∗∗ (0.042)

Readiness to learn 4 0.094 0.105 0.118
(0.035)∗∗∗ (0.012)∗∗∗ (0.048)∗∗

Readiness to learn 5 0.113 0.14 0.198
(0.032)∗∗∗ (0.013)∗∗∗ (0.039)∗∗∗

Numeracy: Level 2 0.102 0.068 0.103
(0.027)∗∗∗ (0.013)∗∗∗ (0.046)∗∗

Numeracy: Level 3 0.335 0.206 0.267
(0.023)∗∗∗ (0.013)∗∗∗ (0.044)∗∗∗

Numeracy: Level 4 or 5 0.535 0.377 0.403
(0.04)∗∗∗ (0.015)∗∗∗ (0.068)∗∗∗

Union coverage18 0.015 -.001 0.0002
(0.01) (0.0009) (0.002)

Government spending18 0.024 0.01 -.083
(0.015) (0.006)∗ (0.033)∗∗

1980s -.064 0.001 -.155
(0.049) (0.016) (0.071)∗∗

1990s -.007 0.028 -.031
(0.023) (0.018) (0.035)

Constant -.514 -.153 1.230
(0.226)∗∗ (0.142) (0.647)∗

Number of observations 2,287 15,162 1,547
R-squared 0.321 0.207 0.19

The dependent variable in all three columns is an indicator variable for graduating with a bachelor’s degree or higher (master’s
or doctorate 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 columns are estimated by weighted
OLS regressions. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity robust standard

indicator variables for the number of books at home when growing up are as expected.
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Individuals from more advantageous family backgrounds are more likely to graduate with a

bachelor’s degree or higher, in particular, those who report to have had more than 500 books

at home as children (the omitted category). In all three samples, higher non-cognitive ability

and higher proficiency values for numeracy are also associated with a higher probability to

graduate with at least a bachelor’s degree. Finally, regarding other macroeconomic controls,

higher government spending at age 18 is related to a lower probability of graduating from

university in Spain but a higher probability in Europe. The result for Spain could be due to

relatively high government spending in the mid 1990’s coinciding with Spain’s construction

boom, very low unemployment rates, and lower returns to education.

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 in the US and Europe,

the workings of such mechanisms could differ quite a bit. For instance, regarding education

systems, in Europe and especially in Germany and Finland, post-secondary non-tertiary

degrees are much more important compared to the US. If such degrees provide a “safe”

option for individuals in Europe, then instead of an increase in those finishing with at least

a bachelor’s degree we might observe an increase in individuals graduating from lower post-

secondary degrees. Another explanation could be linked to master’s degrees which have had

a much longer tradition in the US compared to Europe.7 If pursuing a master’s degree is an

option for US individuals - but less so for students in Europe - to “wait out recessions” then

our result for the US could be due to more individuals graduating from master’s degrees. To

check if we observe such movements towards other degrees for those experiencing economic

downturns at age 18, we run our regression with different outcome variables that includes:

(i) any post-secondary degree or (ii) master’s degree or higher.

5.2 Other degrees: Post-secondary and Master’s degree

Table 3 displays the results for the effect of macroeconomic conditions on graduating from

any post-secondary degree. We find slight evidence in support of the hypothesis stated

before. In Europe, increases in unemployment rates at age 18 are associated with a higher

probability of obtaining any post-secondary degree, including vocational degrees. Results

for the US and Spain are not significant, suggesting that higher completion rates were driven

7Vocational degrees are recorded as a zero in the binary dependent variable in the specifications presented
in Table 2, while master degrees are recorded as a 1
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by bachelor’s or higher degree levels.

Table 3: The effect of macroeconomic conditions on completion of any post-secondary
degree

US Europe Spain
(1) (2) (3)

Recession18 0.021 -.023 0.067
(0.031) (0.018) (0.064)

U-rate18 -.006 -.002 0.009
(0.015) (0.002) (0.006)

∆u-rate18 -.002 0.01 -.001
(0.01) (0.006)∗ (0.014)

Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
Number of observations 2,287 15,162 1,547
R-squared 0.243 0.206 0.133

The dependent variable in all three columns is an indicator variable for graduating with any post-secondary degree or higher
(vocational, bachelor’s, master’s or doctorate 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 columns
are estimated by weighted OLS regressions. which include the same controls as those in Table 2; i.e. individual controls are
male, foreign born, second generation migrant, parental education secondary, parental education tertiary, dummies for the
number of books at home as a child, cognitive ability refers to PIAAC proficiency levels in numeracy, and non-cognitive ability
to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of contracts covered by collective bargaining
and government spending to GDP. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity robust
standard errors.

Table 4 displays the results for obtaining at least a master’s degree. For the US and Spain,

experiencing more challenging macroeconomic environments at age 18 is associated with a

higher probability to graduate with at least a master’s degree. In particular, in the US,

individuals who experienced a recession at age 18 are 8.6% more likely to graduate with at

least a master’s degree. For Europe, we do not find any significant results. Note that the

sample for Europe is smaller because the UK is excluded, given that PIAAC data for the UK

does not allow us to distinguish between individuals with a bachelor’s or master’s degree.

To better understand what might be driving these different results of macroeconomic condi-

tions on obtaining post-secondary or tertiary degrees in the US (positive for at least bach-

elor’s or master’s degree) and Europe (only slightly significant when including vocational

degrees), we now analyze whether the pool of students who access higher education changes.

To this end, we estimate how macroeconomic conditions at age 18 affect enrollment and

degree non-completion in higher education.
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Table 4: The effect of macroeconomic conditions on completion of at least a master’s degree

US Europe Spain
(1) (2) (3)

Recession18 0.086 -.020 0.062
(0.039)∗∗ (0.021) (0.063)

U-rate18 -.015 -.0005 0.014
(0.011) (0.002) (0.008)∗

∆u-rate18 -.015 0.003 0.003
(0.012) (0.005) (0.013)

Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
Number of observations 2,287 11,340 1,547
R-squared 0.183 0.163 0.155

The dependent variable in all three columns is an indicator variable for graduating with at least a master’s degree or higher
(doctorate 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 columns are estimated by weighted
OLS regressions which include the same controls as those in Table 2; i.e. individual controls are male, foreign born, second
generation migrant, parental education secondary, parental education tertiary, dummies for the number of books at home as a
child, cognitive ability refers to PIAAC proficiency levels in numeracy, and non-cognitive ability to the readiness-to-learn index.
Macroeconomic controls, measured at age 18 are % of contracts covered by collective bargaining and government spending to
GDP. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity robust standard errors. The sample for
Europe does not include the UK.

5.3 Enrollment and Non-completion

Table 5 displays the results for the outcome variable enrollment in post-secondary education.

In the US, having experienced a recession at age 18 reduces enrollment by 3.1%. For Europe,

estimates are not significant at conventional levels. Effects for Spain are positive and much

larger. The probability of enrolling in a post-secondary degree when having experienced

a recession at age 18 in Spain increases by 19%. Regarding unemployment, with a stan-

dard deviation of 3.9% in our Spanish sample, individuals who experienced a one standard

deviation higher unemployment rate are 9% more likely to enroll.8

Thus far, for the US we observe a lower probability of enrollment in post-secondary degrees,

but an increased probability to graduate with at least a bachelor’s or master’s degree. For

Europe, we find a small increase in completion of at least a vocational degree, but no no-

table shift in enrollment, and for the case of Spain we observe increases in enrollment and

attainment of higher education. As previously discussed, changes in enrollment could affect

degree attainment by altering the average students’ preparedness, which could be reflected

in changing drop-out rates.

8For Spain, the coefficient on change in unemployment when 18 years old mitigates these effects. For
every percentage point increase in unemployment, the probability to enroll decreases by 2.7%. Overall, the
positive recession effects on enrollment dominate in magnitude.
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Table 5: The effect of macroeconomic conditions on enrollment in any post-secondary
program

US Europe Spain
(1) (2) (3)

Recession18 -.031 -.015 0.188
(0.012)∗∗ (0.018) (0.058)∗∗∗

U-rate18 -.011 -.0007 0.023
(0.009) (0.002) (0.007)∗∗∗

∆u-rate18 0.01 0.006 -.027
(0.006) (0.006) (0.015)∗

Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
Number of observations 2,287 15,162 1,547
R-squared 0.192 0.19 0.086

The dependent variable in all three columns is an indicator variable for ever having been enrolled in any post-secondary program.
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 columns are estimated by weighted OLS regressions which
include the same controls as those in Table 2; i.e. individual controls are male, foreign born, second generation migrant, parental
education secondary, parental education tertiary, dummies for the number of books at home as a child, cognitive ability refers
to PIAAC proficiency levels in numeracy, and non-cognitive ability to the readiness-to-learn index. Macroeconomic controls,
measured at age 18 are % of contracts covered by collective bargaining and government spending to GDP. Standard errors are
clustered at the country-year age 18 level. Heteroskedasticity robust standard errors.

Table 6 displays the results for non-completion of any attempted post-secondary degree. Note

that all samples for this estimation are smaller as they only include individuals that report

to have ever been enrolled. For the US, estimates are negative, indicating lower dropout

rates during economic downturns, while for Europe and Spain, we estimate positive effects

on non-completion of a post-secondary degree.9 Again, the effects for Spain are largest.

The probability of dropping out of a post-secondary program when having experienced a

recession at age 18 increases by almost 25%.10 This might be due to the fact that our

sample for Spain only includes the recession of 1992-93 followed by a construction boom

that has been linked to increased dropout rates among high-school students (see Aparicio

Fenoll, [2016]). Our results suggest that increased non-completion also occurred at higher

levels of educational attainment. In line with this, Arce, Crespo and Mı́guez-Álvarez [2015]

document that during the economic expansion of 2001-2007 more university students in

Spain abandoned their studies than during the subsequent Great Recession.

9For the US and Spain, the coefficient on change in unemployment when 18 mitigates these effects, but
the other estimates dominate in magnitude.

10The standard deviation in unemployment for Spain (age 18) is 3.8%. Looking at the estimated co-
efficient for unemployment, on average individuals who experienced a one standard deviation unit higher
unemployment are 7% more likely to drop out. For every percentage point increase in unemployment, the
probability of dropout decreases by 4.4%. For Europe the effects are much smaller in magnitude. With a
standard deviation of 4.1 % in unemployment, individuals who experienced a one standard deviation higher
unemployment rate at age 18 are 1-2% more likely to drop-out.

18



Table 6: The effect of macroeconomic conditions on non-completion of any post-secondary
program

US Europe Spain
(1) (2) (3)

Recession18 -.082 0.004 0.246
(0.044)∗ (0.012) (0.058)∗∗∗

U-rate18 -.004 0.004 0.019
(0.014) (0.002)∗∗ (0.007)∗∗∗

∆u-rate18 0.027 -.002 -.044
(0.013)∗∗ (0.005) (0.013)∗∗∗

Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
Number of observations 1,973 13,497 1,312
R-squared 0.025 0.036 0.02

The dependent variable in all three columns is an indicator variable for ever having dropped out of any post-secondary program.
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 columns are estimated by weighted OLS regressions which
include the same controls as those in Table 2; i.e. individual controls are male, foreign born, second generation migrant, parental
education secondary, parental education tertiary, dummies for the number of books at home as a child, cognitive ability refers
to PIAAC proficiency levels in numeracy, and non-cognitive ability to the readiness-to-learn index. Macroeconomic controls,
measured at age 18 are % of contracts covered by collective bargaining and government spending to GDP. Standard errors are
clustered at the country-year age 18 level. Heteroskedasticity robust standard errors. All three samples only include individuals
who ever started any post-secondary degree.

Considering our findings for attainment, enrollment and degree non-completion together, we

can start to see a picture of the mechanisms at work. For the United States, among those

experiencing recessions at age 18, there is an increase in the rate of bachelors and master’s

degree completion paired with a decrease in enrollment and drop-out rates. This could be

driven by the marginal student being deterred from pursuing higher education, leading to

higher average student quality and increasing rates of degree attainment. In Europe and

Spain, on the other hand, our results point to a reduced selectivity of students. We estimate

relatively small increases in completion of any post-secondary degree (including vocational

degrees) as well as small increases in dropout rates for Europe. For Spain we observe a large

positive enrollment response paired with a large increase in drop-out rates. However, the

first effect seems to dominate given that for Spain we also estimate higher completion rates

of bachelor’s or master’s degrees, indicating that at least some of that increased enrollment

results in successful degree completion.

Thus far, we have explored the extensive margins of higher education decisions (enrollment,

degree completion and drop-out rates) which are affected by changes in opportunity cost and

ability to pay considerations during economic downturns. However, there are other intensive

margins that students can use to adapt to unfavorable economic conditions, for instance

specialization choice and time-to-degree.
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5.4 Specialization choice and time-to-degree

Success in higher education might not only depend on average student quality but is also

likely to vary by field of study. If as suggested by Blom, Cadenas and Keys [2015] macroe-

conomic conditions alter individuals’ specialization decisions then these might also in part

be driving our results. To test if this is the case we estimate the effect of macroeconomic

conditions on completing a degree in a STEM field. Table 7 displays our results. Note

that all samples for this estimation only include individuals who hold a post-secondary or

tertiary degree. US individuals are roughly 9% more likely to choose a STEM specializa-

tion when having experienced a recession at age 18, in line with Blom, Cadenas and Keys

[2015]. Our finding might also be connected to our previous results regarding a more se-

lected student group, as indicated by lower enrollment and dropping out, along with higher

degree completion rates. For Europe, we do not find any significant effect. Individuals in

Spain who experienced a recession at age 18 on the other hand are 14% less likely to choose

STEM fields.11 This could be driven by our previous findings of higher enrollment rates and

drop-out rates possibly indicating a group of students that is less prepared.

Table 7: The effect of macroeconomic conditions on completing a degree in STEM fields

US Europe Spain
(1) (2) (3)

Recession18 0.094 -.001 -.136
(0.054)∗ (0.015) (0.045)∗∗∗

U-rate18 -.001 -.0006 -.006
(0.019) (0.002) (0.003)∗

∆u-rate18 -.001 -.006 0.008
(0.02) (0.006) (0.011)

Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
Bachelor’s degree or higher x x x
Number of observations 1,380 8,591 1,060
R-squared 0.161 0.151 0.219

The dependent variable in all three columns is an indicator variable for having specialized in a STEM field. 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 columns are estimated by weighted OLS regressions which include the same controls
as those in Table 2; i.e. individual controls are male, foreign born, second generation migrant, parental education secondary,
parental education tertiary, dummies for the number of books at home as a child, cognitive ability refers to PIAAC proficiency
levels in numeracy, and non-cognitive ability to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are %
of contracts covered by collective bargaining and government spending to GDP. We also include a dummy variable indicating if
individuals hold a bachelor’s degree or higher. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity
robust standard errors. All three samples only include individuals who have at least completed a post-secondary degree.

As mentioned before, at least in Europe, students seem to have some flexibility of adjusting

11Individuals who experienced a one standard deviation higher unemployment rate (3.8% for our Spanish
sample) are roughly 2% less likely to choose STEM specializations.
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their time spent in higher education. A changing pool of students during economic downturns

could hence also affect average time-to-degree. Changing fields of study could also have an

effect. Table 8 displays the results for the impact of macroeconomic conditions experienced

at age 18 on time-to-degree. For Spain, we do not find any significant effects. For the US,

we find recessions experienced at age 18 to increase time-to-degree, while the opposite is

true for unemployment rates and increases in unemployment rates. Comparing magnitudes

and taking into account that for the US sample the average unemployment rate is 6.2,

the negative effects dominate. In principle, shorter time-to-degree could be driven by a

differential choice of degree. However, our finding for the US of more individuals choosing

STEM fields, which are considered to be both more difficult and which typically take more

time, stand in contrast to this hypothesis. Shorter time-to-degree in the US is hence most

likely driven by a more selective student group as evidenced by lower enrollment, drop-out

and higher completion rates. Similarly for Europe, more challenging economic environments

experienced at age 18 are related to shorter time-to-degree. However, in this case, higher

rates of completion of any post-secondary degrees, including vocational degrees, which tend

to be shorter, are more likely to be the driving factor behind this result.

Table 8: The effect of macroeconomic conditions on time-to-degree

US Europe Spain
(1) (2) (3)

Recession18 1.819 -.805 0.071
(0.95)∗ (0.338)∗∗ (1.384)

U-rate18 -.848 -.121 0.027
(0.402)∗∗ (0.044)∗∗∗ (0.137)

∆u-rate18 -.820 0.273 0.154
(0.339)∗∗ (0.095)∗∗∗ (0.248)

Number of observations. 1,346 8,351 1,000
Individual controls x x x
Cognitive ability x x x
Non-cognitive ability x x x
Macroeconomic controls x x x
Age 18 decade dummies x x x
R-squared 0.117 0.127 0.085

The dependent variable in all three columns 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 columns are estimated by weighted OLS regressions which include the same controls as those in Table 2; i.e. individual
controls are male, foreign born, second generation migrant, parental education secondary, parental education tertiary, dummies
for the number of books at home as a child, cognitive ability refers to PIAAC proficiency levels in numeracy, and non-cognitive
ability to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of contracts covered by collective
bargaining and government spending to GDP. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity
robust standard errors. All three samples only include individuals who have at least completed a post-secondary degree.
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5.5 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 Tables A2 and A3 in the Appendix. For the US, we find women

to drive higher rates of completion of bachelor’s or master’s degrees and possibly higher

completion rates of degrees in STEM fields. We find no significant gendered effects for the

US regarding enrollment, dropout rates, or time-to-degree. The fact that women seem to be

driving most of the results regarding the impact of macroeconomic conditions experienced at

age 18 on higher education decisions could potentially be due to differences in risk aversion.

There exist experimental evidence that women tend to be more risk averse than men (Eckel

and Grossman [2008]), and hence women could be less likely to “try their luck” in a more

challenging labor market and more prone to choose higher education in order to signal quality

to potential employers. Our result that women who have experienced higher unemployment

at age 18 are more likely to choose STEM fields is in line with Blom, Cadena and Keys

[2015].

For Europe, results on higher completion rates of any post-secondary degrees for those ex-

periencing higher unemployment at age 18 are not gender specific, while higher drop-out

rates are driven by men and shorter time-to-degree is primarily driven by women. Hetero-

geneity results by gender for Spain however are quite different. Men seem to driving higher

completion rates of bachelor’s degrees and to a larger extent the positive enrollment effects.

We find no significant gender difference in degree non-completion. The significantly lower

graduation in the area of STEM degrees found for Spain is driven by women. While our

main results for Spain do not show any effects of macroeconomic condition on time-to-degree,

when dis-aggregating by gender, we see longer time-to-degree for men.

We also analyze how our results depend on individuals’ parental background. In particular,

we differentiate between individuals with parents who have tertiary education and those

whose parents have secondary education or lower educational attainment, see Tables A4 and

A5. For the US, we find that higher completion rates of master’s degrees for individuals

having experienced recessions at age 18 are driven by those whose parents have tertiary

education. Regarding other degrees and enrollment, individuals with parents who have

tertiary education may be slightly less likely to enroll in or complete any post-secondary

programs or bachelor’s degree. We do not find any differential results by parental background

22



regarding drop-out rates, time-to-degree, or choice of STEM fields.12 The result regarding

higher master’s degree completion could be linked to the ability-to pay mechanism which

affects individuals from less advantageous family background more strongly during recessions.

Hence, the option to “wait-out” a recession in a graduate program might not be available

to them. These results are in line with findings in Christian [2007] who shows that in the

US among individuals with fewer liquidity constraints college enrollment increases during

recessions.

For Europe, we find no heterogeneity by parental education for degree completion, but

increased dropout and shorter time-to-degree effects appear to be driven by those whose

parents have lower educational achievement. While in our main estimation we did not find

any significant results for Europe regarding completion of at least a master’s degree, when

differentiating by parental background, we see that for individuals who experienced recessions

or high unemployment at age 18 among those with parents with lower levels of education

fewer graduate with at least a master’s degree. This is similar to our findings for the US.

Not only does the ability-to pay mechanism clearly affect individuals from less advantageous

family background more strongly during recessions, but compared to other degrees, tuition

fees for master’s programs are also relatively high in Europe.

In Spain, individuals whose parents have tertiary education and who experienced recessions

at age 18 are more likely to drop out of any post-secondary program. However, they are also

more likely to choose STEM fields and to take longer to finish their degree. These results

could potentially be interconnected because more difficult STEM fields might explain the

longer time-to degree as well as higher non-completion rates. Regarding enrollment, the posi-

tive results are driven by those whose parents have lower educational attainment. This might

be due to the fact that while individuals with parents who have tertiary education would

enroll in higher education anyway, there could be more students on the margin of enrolling

among those whose parents have lower educational attainment. While our main results did

not show any impact on completion of any post-secondary degree, when differentiating by

parental background we see that those whose parents have lower educational attainment

are more likely to complete any post-secondary degree. There are no differential results

by parental background for the impact of macroeconomic conditions on the probability of

completing at least a bachelor’s degree

12Note that the effects for completing a STEM degree for those whose parents have tertiary education
point in opposite directions, and taking into account average unemployment rates for our US sample of 6%
they cancel out.

23



6 Conclusions

Different findings for the US, Europe and Spain show that labor markets and education sys-

tems matter for how macroeconomic conditions experienced at age 18 influence individuals’

decisions in higher education. Looking at various higher education decisions together we are

able to gain insight into how potential mechanisms related to opportunity costs and ability

to pay determine student selection in these different contexts.

Taken together, our findings for the US indicate that after having experienced recessions or

high unemployment at age 18, students in institution of post-secondary or tertiary education

seem to become more positively selected. For Europe and Spain, on the other hand, our

results point to a pool of students that is less selected. Notably, for both Europe and

the US, we find evidence that coming from more advantageous family backgrounds allows

individuals to wait out recessions in graduate programs.

One important driver behind the different results across the three geographies is likely dif-

ferences in the costs of higher education. Especially in the US, during the last three decades

tuition has increased considerably.13 But also in Europe and Spain students have been

subject to variation in tuition fees, as well as the availability of scholarships over time.

We consider the joint impact of changes in net costs of higher education to students and

macroeconomic conditions on higher education decisions to be an interesting avenue for fu-

ture research. Likewise, our findings motivate further in-depth research for various countries

that simultaneously considers the many components of higher education decisions and the

influence of business cycles.
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A Appendix

(a) Spain (b) Sweden

(c) United Kingdom (d) United States

Figure A-1: Unemployment and recession indicators

Table A1: Multicolinearity Tests: Variance Inflation Factors

Recession Urate ∆urate Mean VIF
US 2.34 1.14 2.50 1.99
UK 1.21 1.03 1.23 1.16
Sweden 1.37 1.04 1.37 1.26
Spain 3.59 1.20 3.42 2.73
Germany 1.15 1.02 1.13 1.10
France 1.22 1.01 1.23 1.15
Finland 1.77 1.03 1.80 1.53
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(a) Finland (b) France

(c) Germany

Figure A-2: Unemployment and recession indicators
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Table A2: Heterogeneity: The effect of macroeconomic conditions on higher education
decisions - results by gender

US Europe Spain
A: Completion of at least a bachelor’s degree

Recession18 0.139 -.022 -.020
(0.028)∗∗∗ (0.02) (0.054)

U-rate18 -.013 0.004 0.013
(0.012) (0.002) (0.005)∗∗

∆u-rate18 -.017 -.007 0.027
(0.01)∗ (0.007) (0.013)∗∗

Male -.095 -.079 -.312
(0.058) (0.022)∗∗∗ (0.081)∗∗∗

Recession18×male -.159 0.018 0.259
(0.05)∗∗∗ (0.03) (0.063)∗∗∗

U-rate18× male 0.003 -.001 0.007
(0.009) (0.002) (0.005)

∆u-rate18×male 0.007 0.008 -.055
(0.018) (0.01) (0.019)∗∗∗

B: Completion of any post-secondary degree
Recession18 0.055 -.022 0.024

(0.069) (0.026) (0.078)

U-rate18 -.005 -.001 0.008
(0.017) (0.003) (0.007)

∆u-rate18 0.003 0.008 0.008
(0.027) (0.007) (0.014)

Male -.103 -.101 -.193
(0.091) (0.018)∗∗∗ (0.08)∗∗

Recession18×male -.072 -.003 0.09
(0.102) (0.029) (0.087)

U-rate18× male -.003 -.001 0.004
(0.014) (0.002) (0.005)

∆u-rate18×male -.012 0.006 -.019
(0.044) (0.007) (0.018)

C: Completion of at least a master’s degree
Recession18 0.144 -.016 0.026

(0.065)∗∗ (0.027) (0.074)

U-rate18 -.027 -.0008 0.014
(0.015)∗ (0.002) (0.009)

∆u-rate18 -.013 -.0004 0.002
(0.018) (0.007) (0.017)

Male -.205 -.050 -.092
(0.074)∗∗∗ (0.018)∗∗∗ (0.061)

Recession18×male -.120 -.007 0.072
(0.063)∗ (0.03) (0.058)

U-rate18× male 0.027 0.0007 0.002
(0.013)∗∗ (0.002) (0.004)

∆u-rate18×male -.003 0.008 0.004
(0.02) (0.007) (0.014)

D: Enrollment in any post-secondary program
Recession18 -.020 -.027 0.109

(0.041) (0.023) (0.065)∗

U-rate18 -.009 -.0008 0.021
(0.011) (0.002) (0.008)∗∗∗

∆u-rate18 0.018 0.009 -.010
(0.019) (0.007) (0.014)

Male -.093 -.095 -.170
(0.093) (0.019)∗∗∗ (0.102)∗

Recession18×male -.020 0.023 0.162
(0.092) (0.023) (0.092)∗

U-rate18× male -.004 0.0001 0.004
(0.013) (0.002) (0.005)

∆u-rate18×male -.019 -.006 -.035
(0.035) (0.007) (0.021)∗

The dependent variable in panel A, B, C is an indicator for graduating with at least a bachelor’s, any post-secondary degree, or
at least a master’s degree respectively, in panel D for ever enrolling in any post-secondary program. 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 columns are estimated by weighted OLS regressions which include the same controls as
those in Table 2; i.e. individual controls are foreign born, second generation migrant, parental education secondary, parental
education tertiary, dummies for the number of books at home as a child, cognitive ability refers to PIAAC proficiency levels
in numeracy, and non-cognitive ability to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of
contracts covered by collective bargaining and government spending to GDP. Standard errors are clustered at the country-year
age 18 level. Heteroskedasticity robust standard errors. In panel C for Europe the sample does not include the UK as PIAAC
data for the UK does not allow us to distinguish between individuals with a bachelor’s or master’s degree and higher.
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Table A3: Heterogeneity: The effect of macroeconomic conditions on higher education
decisions - results by gender continued

US Europe Spain
A: Non-completion of any post-secondary degree

Recession18 -.117 -.019 0.192
(0.052)∗∗ (0.017) (0.07)∗∗∗

U-rate18 -.008 0.003 0.022
(0.016) (0.002) (0.008)∗∗∗

∆u-rate18 0.036 0.008 -.033
(0.018)∗∗ (0.006) (0.014)∗∗

Male -.081 -.020 0.088
(0.083) (0.018) (0.112)

Recession18×male 0.075 0.045 0.108
(0.064) (0.024)∗ (0.068)

U-rate18× male 0.009 0.003 -.004
(0.011) (0.002)∗ (0.006)

∆u-rate18×male -.019 -.019 -.024
(0.026) (0.009)∗∗ (0.016)

B: Completing a degree in STEM fields
Recession18 0.053 0.004 -.202

(0.062) (0.021) (0.06)∗∗∗

U-rate18 0.005 -.001 -.011
(0.02) (0.002) (0.003)∗∗∗

∆u-rate18 0.012 -.007 0.033
(0.02) (0.007) (0.011)∗∗∗

Male 0.355 0.298 0.007
(0.062)∗∗∗ (0.026)∗∗∗ (0.092)

Recession18×male 0.104 -.011 0.166
(0.066) (0.034) (0.083)∗∗

U-rate18× male -.017 0.002 0.015
(0.009)∗ (0.002) (0.006)∗∗

∆u-rate18×male -.036 0.002 -.061
(0.022) (0.011) (0.022)∗∗∗

C: Time-to-degree
Recession18 1.518 -.768 -.975

(1.090) (0.489) (1.356)

U-rate18 -.864 -.173 0.038
(0.405)∗∗ (0.051)∗∗∗ (0.138)

∆u-rate18 -.728 0.238 0.224
(0.37)∗∗ (0.112)∗∗ (0.261)

Male -.520 -1.010 0.318
(0.985) (0.439)∗∗ (0.844)

Recession18×male 0.758 -.091 2.339
(0.618) (0.615) (0.873)∗∗∗

U-rate18× male 0.034 0.113 -.013
(0.151) (0.04)∗∗∗ (0.056)

∆u-rate18×male -.234 0.071 -.175
(0.273) (0.141) (0.173)

The dependent variable in panel A, B, C is an indicator for non-completion of any post-secondary program, for having completed
any post-secondary degree in a STEM field and time-to-degree respectively. 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 columns are estimated by weighted OLS regressions which include the same controls as those in Table 2;
i.e. individual controls are foreign born, second generation migrant, parental education secondary, parental education tertiary,
dummies for the number of books at home as a child, cognitive ability refers to PIAAC proficiency levels in numeracy, and
non-cognitive ability to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of contracts covered by
collective bargaining and government spending to GDP. In panel C we also include a dummy variable indicating if individuals
hold a bachelor’s degree or higher. include. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity
robust standard errors.
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Table A4: Heterogeneity: The effect of macroeconomic conditions on higher education
decisions - results by parental background

US Europe Spain
A: Completion of at least a bachelor’s degree

Recession18 0.037 -.010 0.098
(0.029) (0.014) (0.054)∗

U-rate18 -.011 0.003 0.014
(0.013) (0.002) (0.005)∗∗∗

∆u-rate18 0.008 0.001 0.009
(0.011) (0.005) (0.013)

Parental education: tertiary 0.243 0.212 0.064
(0.039)∗∗∗ (0.024)∗∗∗ (0.121)

Recession18×parents tertiary 0.065 -.010 0.007
(0.046) (0.032) (0.11)

U-rate18×parents tertiary 0.002 0.002 0.009
(0.007) (0.003) (0.007)

∆u-rate18×parents tertiary -.061 -.015 -.033
(0.016)∗∗∗ (0.01) (0.027)

B: Completion of any post-secondary degree
Recession18 0.039 -.020 0.12

(0.051) (0.021) (0.067)∗

U-rate18 -.011 -.001 0.007
(0.016) (0.002) (0.006)

∆u-rate18 0.013 0.011 -.006
(0.015) (0.006)∗ (0.016)

Parental education: tertiary 0.146 0.245 0.021
(0.08)∗ (0.025)∗∗∗ (0.147)

Recession18×parents tertiary -.026 -.010 -.248
(0.056) (0.036) (0.1)∗∗

U-rate18×parents tertiary 0.016 -.004 0.01
(0.012) (0.003) (0.008)

∆u-rate18×parents tertiary -.052 -.004 0.015
(0.018)∗∗∗ (0.013) (0.021)

C: Completion of at least a master’s degree
Recession18 0.031 -.019 0.113

(0.04) (0.012)∗ (0.075)

U-rate18 -.012 -.002 0.012
(0.01) (0.002) (0.008)

∆u-rate18 -.004 0.005 -.005
(0.01) (0.004) (0.015)

Parental education: tertiary 0.144 0.101 0.017
(0.051)∗∗∗ (0.025)∗∗∗ (0.103)

Recession18×parents tertiary 0.117 -.002 -.224
(0.045)∗∗∗ (0.048) (0.101)∗∗

U-rate18×parents tertiary -.008 0.005 0.011
(0.007) (0.003)∗∗ (0.006)∗

∆u-rate18×parents tertiary -.022 -.005 0.033
(0.023) (0.013) (0.022)

D: Enrollment in any post-secondary program
Recession18 0.011 -.015 0.241

(0.029) (0.021) (0.069)∗∗∗

U-rate18 -.014 0.001 0.022
(0.01) (0.002) (0.007)∗∗∗

∆u-rate18 0.017 0.005 -.033
(0.009)∗ (0.006) (0.018)∗

Parental education: tertiary 0.107 0.248 0.073
(0.07) (0.024)∗∗∗ (0.115)

Recession18×parents tertiary -.081 0.001 -.240
(0.053) (0.031) (0.1)∗∗

U-rate18×parents tertiary 0.01 -.008 0.005
(0.008) (0.002)∗∗∗ (0.006)

∆u-rate18×parents tertiary -.029 0.004 0.021
(0.017)∗ (0.011) (0.019)

The dependent variable in panel A, B, C is an indicator for graduating with at least a bachelor’s, any post-secondary degree, or
at least a master’s degree respectively, in panel D for ever enrolling in any post-secondary program. 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 columns are estimated by weighted OLS regressions which include the same controls as those
in Table 2; i.e. individual controls are male, foreign born, second generation migrant, parental education secondary, dummies
for the number of books at home as a child, cognitive ability refers to PIAAC proficiency levels in numeracy, and non-cognitive
ability to the readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of contracts covered by collective
bargaining and government spending to GDP. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity
robust standard errors. In panel C for Europe the sample does not include the UK as PIAAC data for the UK does not allow
us to distinguish between individuals with a bachelor’s or master’s degree and higher.
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Table A5: Heterogeneity: The effect of macroeconomic conditions on higher education
decisions - results by parental background continued

US Europe Spain
A: Non-completion of any post-secondary program

Recession18 -.112 0.002 0.223
(0.057)∗∗ (0.012) (0.063)∗∗∗

U-rate18 -.006 0.005 0.021
(0.013) (0.002)∗∗∗ (0.007)∗∗∗

∆u-rate18 0.04 -.004 -.048
(0.018)∗∗ (0.005) (0.013)∗∗∗

Parental education: tertiary -.144 0.051 0.201
(0.124) (0.028)∗ (0.155)

Recession18×parents tertiary 0.073 0.008 0.132
(0.072) (0.03) (0.077)∗

U-rate18×parents tertiary 0.009 -.005 -.010
(0.016) (0.003)∗ (0.009)

∆u-rate18×parents tertiary -.037 0.008 0.017
(0.042) (0.01) (0.018)

B: Completing a degree in STEM fields
Recession18 0.028 -.015 -.231

(0.055) (0.019) (0.035)∗∗∗

U-rate18 0.014 -.0004 -.006
(0.022) (0.002) (0.004)

∆u-rate18 -.0006 -.002 0.026
(0.015) (0.007) (0.011)∗∗

Parental education: tertiary 0.063 -.003 -.050
(0.078) (0.026) (0.128)

Recession18×parents tertiary 0.11 0.033 0.344
(0.059)∗ (0.032) (0.141)∗∗

U-rate18×parents tertiary -.028 -.0009 0.0004
(0.014)∗∗ (0.002) (0.007)

∆u-rate18×parents tertiary 0.004 -.010 -.060
(0.033) (0.01) (0.022)∗∗∗

C: Time to degree
Recession18 1.239 -.657 -.347

(1.120) (0.345)∗ (1.324)

U-rate18 -.726 -.142 0.011
(0.403)∗ (0.044)∗∗∗ (0.133)

∆u-rate18 -.822 0.255 0.219
(0.383)∗∗ (0.094)∗∗∗ (0.231)

Parental education: tertiary -.200 -.542 -.651
(0.776) (0.264)∗∗ (0.869)

Recession18×parents tertiary 0.971 -.344 1.521
(0.375)∗∗∗ (0.548) (0.623)∗∗

U-rate18×parents tertiary -.217 0.065 0.054
(0.106)∗∗ (0.026)∗∗ (0.051)

∆u-rate18×parents tertiary 0.055 0.042 -.184
(0.217) (0.132) (0.174)

The dependent variable in panel A, B, C is an indicator for non-completion of any post-secondary program, for having completed
any post-secondary degree in a STEM field and time-to-degree respectively. 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 columns are estimated by weighted OLS regressions which include the same controls as those in Table 2; i.e.
individual controls are male foreign born, second generation migrant, parental education secondary, dummies for the number
of books at home as a child, cognitive ability refers to PIAAC proficiency levels in numeracy, and non-cognitive ability to the
readiness-to-learn index. Macroeconomic controls, measured at age 18 are % of contracts covered by collective bargaining and
government spending to GDP. In panel C we also include a dummy variable indicating if individuals hold a bachelor’s degree
or higher. include. Standard errors are clustered at the country-year age 18 level. Heteroskedasticity robust standard errors.
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