
 



Abstract

This paper estimated enrolment decisions in Sweden during 2007-2011

in order to assess the impact of the rising unemployment rates on enrolment

rates in the context of the 2008 global financial crisis. In particular, this

paper aimed to assess whether higher education has been used as an

"escape" from unemployment among young people. For the analysis, a

theoretical human capital model was set up in order to explain how

individuals make their enrolment decisions. The analysis was made at

regional level looking for differences in enrolment rates associated with

demographic variation among regions. No significant association was found

between the enrolment- and unemployment rate, possibly explained by

missing variables, low variation in many of the variables included in the

empirical model and the short timespan over which the data was collected.

Instead, high school grades, income and cohort size were found as factors

influencing the group of individuals’ enrolment decisions. In conclusion,

despite the lack of association between unemployment- and enrolment rates,

the parameter estimates agree with the theoretical assumptions regarding

economic returns and costs, which supports the empirical model’s validity.

Finally, the high youth unemployment rates in Sweden should be tackled

with governmental policies including: increasing programme spots in

universities and opportunities for work training.
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1 Introduction

1.1 Background

The global financial crisis of 2008 that affected most of the world’s economies

has left many countries in bad economic shape. We observe many negative

consequences in the United States and Europe such as high unemployment rates

and slow growth rates. These consequences seem hard to tackle bearing in mind

that five years have passed since the crisis started. Even though Sweden has been

relatively fortunate compared with other countries in terms of unemployment

and debt problems, it still faces big structural challenges regarding the labour

market, particularly for young people. The youth unemployment rate in Sweden

was 26,6% as of the first quarter of 2013, compared to the average rate of 24% in

the Euro area. These rates were 19,8% in Sweden and 15,8% for the Euro area

respectively as of the first quarter of 2007, before the crisis stared (Eurostat,

2013; SCB, 2013)1.

Developments like these imply that a substantial amount of young people is

currently unemployed, and they often find themselves having low expectations

on the future. Specially affected are the young individuals who do not have high

school- and/or university degrees, since labour markets often are too competitive

for non-qualified labour. In addition, high unemployment rates have been

associated to many negative sociological and psychological consequences. A

particularly interesting question for the Swedish context would be: what do

young individuals with little work experience do after high school, facing such

high unemployment rates?

In Sweden, studying at a university is and has for a long time been an investment,

both in knowledge and in economic returns. For young individuals in Sweden,

enrolling in higher education should be a way to get out of unemployment in

the short run, but also to invest in skills that can increase their income in the

future. Hence, it is interesting to assess how these changes in unemployment

rates affect enrolment decisions, and specifically, if young individuals seem to
1See Appendix A for a complete table of European and American youth unemployment

rates before and after the crisis started.
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enrol in higher education as a way to escape unemployment. Whether that is

the case or not, it is important to determine the consequences of the crisis on

the individual and the society, in order to implement effective policies.

1.2 Purpose

To assess whether rising unemployment rates in the context of the financial

crisis of 2008 could have increased the enrolment rates in Sweden at regional

level; assuming that young individuals make enrolment decisions based on their

possible future economic gains, and thus, see higher education as an escape from

unemployment.

1.2.1 Constraints

The estimations in this paper are of economic nature, modelling the demand

for education in a group of young individuals, leaving aside other areas of

investigation regarding the consequences of a recession. In other words, no

variable measuring sociological or psychological consequences such as crime rates

or poverty rates is included in the empirical model.

1.3 Method

The theoretical framework in this paper is a human capital model that presents

education as an investment. In order to assess how the unemployment rate

might have affected enrolment decisions, two econometric models are estimated,

(i) a pooled time-series model in order to get a general picture of the demand

for education during the period, and (ii) a fixed effects model estimating any

regional specific, time-invariant effects. Both models are estimated in Stata 12

using the Ordinary Least Squares method with robust standard errors.

Panel data at regional2 level is collected for the period 2007-2011. Variables

included are: % enrolled within 3 years of high school graduation, un-
2See http://www.skl.se/kommuner_och_landsting/fakta_om_kommuner/kommunkoder for a

list of all Swedish regions (Kommuner). SKL (Sveriges Kommuner och Landsting) is a national
organization representing governmental, professional and employer related interests of Sweden’s
regions.
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employment rate %, high school grades (0-20), median net income

(SEK), cohort size and cohort/population ratio. The supply of higher

education is assumed to be set exogenously, probably varying endogenously with

the unemployment rate, which is complicated to model empirically. All data is

gathered from the regional on-line database Kolada (2013). Regional data is used

to examine whether young individuals act differently depending on demographic

variation among regions.

Since the period 2007-2008 was characterised by high growth and low unemploy-

ment rates, and the period 2009-2011 by low growth and high unemployment

rates, the period 2007-2011 was chosen in order to assess any differences between

the years before and after the financial crisis.

1.4 Higher education in Sweden

In Sweden, higher education is regulated by Högskolelagen (Higher Education

Act) from 1992. The requirements for enrolment in higher education in Sweden

are: a finished high school degree, sufficient grades in subjects like Swedish,

social sciences, mathematics, and sufficient grades in specific subjects depending

on what university programme the individual wants to follow.3 Higher education

in Sweden is financed through the tax system, hence a Swedish citizen is not

subject to paying any direct tuition fees. All Swedish students also receive a

monthly government subsidy in order to finance other parts of their studies such

as books or materials. This means that for most young individuals, enrolling in

higher education should be attractive due to a low opportunity cost.

Consequently, when assessing enrolment decisions in Sweden, it is important to

consider that higher studies are financed through taxes. This means that parents

probably have a higher tax burden than in other countries, which could also

have a negative effect on enrolment rates. It comes down to different ways of

financing the education, which allows for the assumption that the results might

not be influenced by different types of financing, but rather by economic and

social indicators. Nevertheless, mentioning it is essential since young individuals
3For more detailed information on the requirements for enrolment in Sweden, see http:

//www.studera.nu.
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in Sweden face this cost structure.

2 Previous Studies

There are many previous studies focused on higher education and unemploy-

ment. For instance, Becker (1967) argues that decisions regarding education

are of economic nature. Making the decision, the individual seeks to maximise

his/her utility from education, in other words, the individual makes a schooling

decision in order to maximise his/her income when holding everything else equal

(ceteris paribus), seeing education as an investment. Nevertheless, in his study,

Oreopoulos (2006) discusses that young individuals might value the present more

than the future, obtaining small or insignificant effects of future earnings on

enrolment rates. This indicates that the decisions might not be as rational as

expected.

Regarding the effect of unemployment rates on educational decisions, Weber

(2002) states that there are three conventional effects: (i) the "discouraged worker

effect", which says that the opportunity cost of studying gets lower when labour

market conditions are bad, (ii) the "added worker effect", arguing that a high

unemployment rate can reduce family income making it too expensive to study,

and (iii) the fact that individuals with higher levels of education are not as

affected by rising unemployment rates, leading to more income inequality. This

complies with the observation that local labour market conditions seem to be

important in educational decisions (Nickell, 1979; Freeman, 1986).

Nonetheless, studying generally has positive consequences on the individual and

the society, regardless of whether the decision to study is determined by academic

interest or labour market conditions. Haveman and Wolfe (1984) argue that

individuals with higher level of education face lower unemployment rates, have

higher income levels, better health and longer life expectancy. Education also

serves to decrease the gap between men and women regarding wages, making

education an important tool for higher gender equality (Miki and Yuval, 2011).

Another positive effect of education is societal equality, since low enrolment rates

could lead to a general economic slowdown and increased differences in income
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between people with and without higher levels of education (Topel, 1997; Katz

and Murphy, 1992).

In an English study from 2011 assessing a similar issue, Clark finds evidence

that both youth- and adult unemployment rates had strong effects on enrolment

to higher education for boys and girls. Moreover, expectations on future returns

from higher education have weak or insignificant effects on enrolment, whilst

academic performance has a stronger effect. Furthermore, as a policy tool, Clark

discusses that for young individuals who lack academic interest, more resources

in work training could benefit them as they would participate in the labour

market, but also evade high tuition fees.

Another study focused on American enrolment rates (Card and Lemieux, 2001),

finds that high unemployment rates seem to increase the high school completion

rates, indicating that young individuals value their studies strongly during bad

economic times. As cohort sizes get bigger, both enrolment rates and completion

rates in higher education seem to fall, although by a small amount. Over time,

returns to education has a positive correlation to enrolment rates and the age of

enrolment. They conclude by explaining that decreasing enrolment rates could

ultimately lead to a slowdown in human capital growth in the long run, affecting

the whole country.

3 Theoretical Model

The theoretical framework4 used in this paper is a human capital model developed

by Card and Lemieux (2001). Their model explains how education is seen as an

investment generating returns in form of income to the individual. An individual

makes his educational decision taking into consideration the costs - both direct

and opportunity costs - and benefits, such as part-time income and future income

of studying.

Assuming that individuals plan for an infinite future, beginning from the first

possible school-leaving age (t = 0) and that the individual chooses the amount
4Fore a more elaborated model including fluctuations over time and the individual’s

preferences, see the theory section in Card and Lemieux’s paper. Due to small amounts of
data, and for theoretical simplicity, these parts are left out in this paper.
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of education as to maximise his/her discounted present value of lifetime earnings

minus the cost of education. The education is then measured in years of

attendance in school, so an individual with S years of higher education will have

real earnings of y(S, t) during the period t where (t ≥ S ≥ 0). Furthermore, an

individual attending school at age t with S years of education earns p(S, t) by

working part-time and is forced to pay the costs of tuition T (S). Hence, if the

individual makes a single, lasting decision for when it leaves school, it results in

the following objective function

V (S) =
∫ S

0
[p(t, t) − T (t)]e−rt dt +

∫ ∞
S

y(S, t)e−rt dt (1)

where r is the individual’s discount rate. This is the total discounted present

value of higher education for the individual. Intuitively, this can be thought of

as follows: the first term contains the part-time earnings for all years in school

minus the tuition costs for all years in school, and the second term contains the

total earnings for the rest of the individual’s life, both terms discounted with

r. If the individual wants another unit of education, meaning another year in

school, its marginal cost will be

MC(S) = y(S, S) − p(S, S) + T (S) (2)

measured in the period S’s unit of currency and includes a net opportunity cost

of y(S, S) − p(S, S) as well as a direct cost which is T (S). This is the cost

of one more year in school for the individual. Here the intuition is as follows:

the individual loses its income in period S, but the part-time earnings for that

period decreases the loss in earnings. Then the tuition for the extra period of

school is added and the marginal cost is presented. If the individual chooses to

continue in school and take another year of education he will have a marginal

benefit that can be expressed as

MB(S) =
∫ ∞

S

dy(S, t)
dS e−r(t−S) dt (3)

where the term dy(S,t)
dS is the first-order derivative of the real earnings with
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respect to education. Consequently, this is the economic gain of one more year

in school, or the marginal benefit of an extra year in school. The derivative of

the marginal cost for one more unit of schooling is assumed to be bigger than

that for the marginal benefit, leading to diminishing marginal utility of schooling.

Furthermore, this means that the objective function V (S) is concave, and that

the individual will make its decision where the marginal cost of one more year

equals the marginal benefit of that extra year, so as to meet the condition

MC(S) = MB(S). Thus, the optimal choice of education is determined by the

individual’s discount rate, the tuition costs, the opportunity cost of studying

and how the total life-time earnings look like. Then, as an example, if earnings

are assumed to be independent of age and experience, the log earnings can be

expressed as

ln y(S, t) = a + bS − kS2

2 , for k ≥ 0 (4)

Continuing by assuming that the derivative of the log earnings with respect to

an additional year in school is linear in the number of years in school, and that

the marginal return is strictly declining when k > 0, the marginal benefit of an

extra year in school can be stated as MB(S) = 1/r × (b − kS)y(S, S). Thus,

the optimal choice in education will satisfy the following condition

b − kS = r[1 − α(S)] + rT (S)/y(S, S) (5)

where α(S) = p(S, S)/y(S, S) is the ratio of the possible part-time earnings to

the full-time earnings for an individual with S years of education. Hence, this

ratio is also a measure of the opportunity cost of studying instead of working.

If tuition costs are zero and the individual earns nothing while studying (no

part-time work), the optimal choice of education will be equal to the marginal

return on the last year in school. This simplifies the above equation down

to

S = (b − r)
k (6)
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In this highly simplified relationship, the amount of education will vary with

returns to education and the individual’s discount rate. For example, an individ-

ual with high returns to education (big b), will choose to stay in school for a long

time. The same conclusion can be drawn for cohorts; if the expected returns

are high for one cohort (big b), then that cohort will have a higher propensity

to stay in school a longer time than a cohort with smaller returns to education.

However, individuals and cohorts with a higher discount rate r, will choose to

stay in school for less time than those with smaller discount rates.

Card and Lemieux continue by discussing that the discount rate can increase if

the individual has limited access to credit markets or if the real interest rate is

high during the period of enrolment. In more general terms, the optimal choice

of education for the individual will also depend on tuition costs and the relative

earnings of part-time and full-time work. Hence, when k > 0 and if income from

part-time work increases and full-time incomes are constant, the optimal choice

for education will be at a higher level, and the optimal choice for education is

less years in school as the tuition costs increase.

4 Empirical Model

4.1 Data

This section presents the variables included in the empirical model. Proceeding

from the previous studies and the theoretical human capital model, the expected

parameter signs are also considered. The data gathered for this paper was taken

from Kolada (2013). Kolada is a database for regional data, mostly collected

and assembled of data from The Swedish Bureau of Statistics.

• Dependent Variable:

– As the dependent variable, the proportion of young individuals en-

rolled in higher education within three years of graduating high school

is used. In Sweden, high school graduates are between 18-19 years of

age, thus the cohort of interest is individuals between 18-22 years of

age.
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• Independent Variables:

1. Unemployment rate Measured as a proportion of the total work force.

This measure is the general unemployment rate for the population

between 18-64 years of age. Whether or not this variable should have a

positive or negative effect on enrolment rates is uncertain. A large part

of the population between 18-64 years of age is already established

in the labour market, making enrolment in higher education quite

unlikely. One argument for a negative parameter estimate is the fact

that as unemployment rises, people have less income to finance their

children’s studies. However, as an argument for a positive parameter

estimate is the fact that as unemployment rises, the opportunity cost of

studying decreases. Had this measure been for youth unemployment,

the expected sign of the estimated parameter would certainly be

positive.

2. High school grades Measured on a scale between 0 − 20. Swedish

high school students graduate with a grade point average spanning

between 0 − 20, where 20 is perfect grades, 15 intermediate, and 10

enough to graduate and meet the requirements for enrolling in higher

education. The expected parameter sign is positive, since students

with higher grades usually are more inclined to continue studying,

and due to the fact that higher grades increase the probability of

enrolment in the better universities. Some parts of tuition costs T (S)

could possibly be explained by this variable, since individuals with

high grades can get scholarships.

3. Median net income Measured in Swedish Kronor (SEK). Due to large

values compared to other variables, this variable is transformed with

the natural logarithm. Here, the parameter estimate is expected to be

positive, since high income y(S, t) probably relates to a high level of

education in the region. This variable is the main measure of returns

to education, assuming that regions with high levels of income have

highly educated cohorts and more advanced labour markets pushing

up wages.
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4. Cohort size Measured in number of individuals between 18-22 years old

living in the region. Due to large values and a skewed distribution, this

variable is also transformed with the natural logarithm. A big cohort

might lead to more competition for the available jobs, encouraging

people to enrol in higher studies. However, a big cohort could be

proof of a good youth labour market where young individuals get jobs

without high levels of education. Hence, there is no firm expectation

regarding the parameter sign for this variable.

5. Cohort/Population Ratio Measured as the proportion of the cohort

in relation to the total population. This variable is included as an

indicator of the total population size, which cannot be included due

to high collinearity with the cohort size. A larger ratio could lead to

more competition for the available jobs, which in turn could increase

enrolment rates leading to a positive parameter sign. However, a

large ratio can also be a sign of a good youth labour market, in other

words, young individuals might move to the region because they get

jobs easily, probably leading to a negative parameter sign.

The table below lists variable- and regression names:

Table 1: List of variables
Variable Regression
Enrolment Within 3 Years (%) Yit

Unemployment rate (%) X1it

High school grades (0-20) X2it

Median net income (SEK) X3it

Cohort Size (# of people) X4it

Cohort/Population ratio (%) X5it

4.1.1 Limitations in the Data

Previous studies on this subject include time-series analyses spanning over many

years. Even though the purpose of this paper is to analyse possible developments

of the recent financial crisis, the relatively few years of data found will probably

lead to weak or biased results. For more robust results, longer periods of

data would be preferable, since there are no large fluctuations in many of the
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variables for the period 2007-2011. Furthermore, the fact that the measure of

unemployment included is for total unemployment has to be considered. This

will most likely bias the results because young individuals are more affected by

unemployment than adults.

As for the supply side of education, no appropriate data could be found. A good

measure would be the ratio of the number of available programme spots5 to

the cohort size. Due to this problem, the supply side is considered to be set

exogenously when modelling the enrolment decisions. The unemployment rate

probably affects the supply side of education, since governments usually increase

programme spots when unemployment is high. Thus, the supply of education

would vary endogenously with the unemployment rate, which can be difficult

to model empirically. Hence, the estimated models do not include an explicit

supply-side variable.

4.1.2 Descriptive Statistics

Presented below in Table 2 are descriptive statistics including values for: count,

mean, standard deviation, minimum and maximum. All variables are presented

separately for each year, giving a picture of how they change during the period. At

the bottom, all variables are presented as an average of the whole period.

5In Sweden, students generally follow specific programs leading to their future degrees.
Most often, these programmes have limited spots to keep up the competition, and keep down
the supply of people with higher education as to maintain demand on the labour market.
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Table 2: Descriptive Statistics

Count Mean SD Min Max

2007
Enrolled Within 3 Years 290 37.69564 8.115299 12.7273 69.4969
Unemployment Rate 290 4.45924 1.597002 1.600442 10.68406
Highschool Grades 290 13.9205 .5458706 12.38648 16.489
Median Net Income 290 12.0512 .0859534 11.87928 12.44831
Cohort Size 290 7.023335 .9655585 4.927254 10.71293
Cohort/Population Ratio 290 6.125439 .6038315 4.664636 9.378265

2008
Enrolled Within 3 Years 290 36.62238 7.596357 13.75 67.6558
Unemployment Rate 290 3.838946 1.480384 1.06073 9.957138
Highschool Grades 290 13.87833 .5237904 12.18858 16.40128
Median Net Income 290 12.09386 .09013 11.92041 12.48565
Cohort Size 290 7.064621 .971747 4.94876 10.74998
Cohort/Population Ratio 290 6.373708 .5982833 5.023095 9.482911

2009
Enrolled Within 3 Years 290 36.20724 7.692763 18.2 68.1
Unemployment Rate 290 6.155566 2.055521 1.474786 15.00662
Highschool Grades 290 13.8906 .511752 12.46218 16.14332
Median Net Income 290 12.10475 .094498 11.93047 12.50939
Cohort Size 290 7.096798 .9760528 5.068904 10.78556
Cohort/Population Ratio 290 6.572321 .6018182 5.208333 9.629216

2010
Enrolled Within 3 Years 290 37.57897 8.083201 17.8 75.2
Unemployment Rate 290 8.017389 2.421288 2.504535 17.20073
Highschool Grades 290 13.84331 .4957151 12.20737 15.91343
Median Net Income 290 12.12224 .0984741 11.93869 12.53992
Cohort Size 290 7.119409 .9820478 5.081404 10.82333
Cohort/Population Ratio 290 6.716005 .6105301 5.30097 9.679784

2011
Enrolled Within 3 Years 290 39.05241 8.168465 15.6 74.8
Unemployment Rate 290 6.997654 2.19585 1.916315 14.88286
High school Grades 290 13.85941 .518516 11.57441 16.08376
Median Net Income 290 12.15851 .0997535 11.98252 12.58782
Cohort Size 290 7.116112 .9908944 5.043425 10.83117
Cohort/Population Ratio 290 6.691441 .6088148 5.204015 9.420056

Total
Enrolled Within 3 Years 1450 37.43133 7.985111 12.7273 75.2
Unemployment Rate 1450 5.893759 2.517246 1.06073 17.20073
High school Grades 1450 13.87843 .5193467 11.57441 16.489
Median Net Income 1450 12.10611 .1001453 11.87928 12.58782
Cohort Size 1450 7.084055 .9766156 4.927254 10.83117
Cohort/Population Ratio 1450 6.495783 .6431112 4.664636 9.679784
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An important observation here is that when plotted against the unemployment

rate, the enrolment rate has decreased on average between the years 2007-2011,

as seen by the figure below:

0
20

40
60

80

0 5 10 15 20
Unemployment Rate(%)

Enrolled Within 3 Years(%) Fitted values

Figure 1: Scatter plot with regression line

By looking at the figure, it is also clear that there is no strong relationship between

unemployment and enrolment. This fact is relevant, since the econometric models

include this relationship.

4.2 Econometric Model

Assumptions for OLS-estimation

Both econometric models are estimated in Stata 12 using the Ordinary Least

Squares method. According to Studenmund (2011), the following assump-

tions must be met in order to obtain reliable and unbiased results using this

method:

1. The model is linear in the coefficients with an added error term such that

Y = α+ β1X1 + β2X2 + . . .+ βnXn + ε
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2. The error term has mean zero

E(ε) = 0

3. The error term is not correlated to any of the independent variables

4. The error terms are not correlated to each other. A consequence of

correlated error terms is serial correlation, which increases standard errors.

This leads to lower t-scores, but the estimated parameters remain unbiased.

5. There is no heteroscedasticity. In other words, the error term has constant

variance

V ar(ε) = σ2

6. Absence of perfect multicollinearity. The independent variables cannot be

perfect linear functions of each other. Even though estimated parameters

remain unbiased, their standard errors increase, which leads to lower

t-scores.

7. The error term has a normal distribution. In conjunction with previous

assumptions, this yields

ε ∼ N(0, σ2)

Elasticities

The meaning of elasticity in economics is how much a dependent variable changes

when there is a 1% change in another, independent variable. When estimating

an econometric model in double-log form, parameter estimates can be seen as

elasticities. In the context of this paper, some of the independent variables are

transformed taking their natural logarithm but the dependent variable is left as

a proportion, which means that the model is in semi-log form. In semi-log form,

parameter estimates themselves cannot be seen as elasticities. However, since

the dependent variable in the model is a proportion, the estimated parameter

values divided by 100 can be interpreted as elasticities.
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Robust standard errors

The two models are estimated using robust standard errors, which generally

increases the values of the errors, leading to lower levels of significance. Since

the data is panel data spanning over five years, this is done in order to get more

reliable results. Multicollinearity is not a problem due to low VIF-values for

all estimated parameters, but there might be a presence of serial correlation,

justifying the use of robust standard errors.

Pooled Time-Series

Since the main purpose of this paper is to examine how the enrolment rates

change with the unemployment rates, a pooled time-series model that estimates

the average effect of variables X1it − X5it on enrolment rates for the period

2007-2011 is developed. Thus, the following equation is estimated

Yit = α+ β1X1it + β2X2it + β3X3it + β4X4it + β5X5it + εit (7)

where Yit is enrolment rate in each region each year, X1it − X5it are the in-

dependent variables in the order presented in the data section above, β1 − β5

are parameters to be estimated, sub-index it is each region for each year and

εit ∼ N(0, σ2). This model does not take into account the fact that each region

has five observations. Hence, the model can be thought of as a cross-sectional

model estimating the average effects for the whole period. Since there are 290

regions in Sweden, this model has 5 ∗ 290 = 1450 observations. This model is

considered the main model of this paper.

Fixed Effects

To get a better picture of regional variation an alternative model is also estimated.

A fixed effect term µi is added into the equation. This term is a regional specific,

time-invariant term, hence the absence of sub-index t. Thus, this model estimates

regional effects of the independent variables on enrolment rates, independently

of variations in time. Mathematically, the following equation is estimated

18



Yit = α+ β1X1it + β2X2it + β3X3it + β4X4it + β5X5it + µi + εit (8)

where Yit is enrolment rate in each region each year, X1it −X5it are the inde-

pendent variables in the order presented in the data section above, β1 − β5 are

parameters to be estimated, µi is a fixed effect term for each region, sub-index

it is each region for each year and εit ∼ N(0, σ2). This model also has 1450

observations, although subdivided into five groups of 290 observations.
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4.3 Results

Results for regression (7) and (8) are presented in Table 3 below. Interpretations

of the estimated parameters as well as theoretical discussions are presented after

the table.

Table 3: OLS-Estimates of enrolment rates (Eq. 7) and (Eq. 8)
(Pooled Time-Series) (Fixed Effects)

Enrolled Within 3 Years Enrolled Within 3 Years

Unemployment Rate 0.116 0.171
(1.46) (1.55)

Highschool Grades 3.670∗∗∗ 0.00179
(8.20) (0.00)

Median Net Income 21.72∗∗∗ 16.69∗∗

(9.31) (3.12)

Cohort Size 2.793∗∗∗ 27.65∗

(13.44) (2.56)

Cohort/Population Ratio -0.658 -6.157∗∗

(-1.68) (-3.32)

Observations 1450 1450
R2 0.392 0.026
F 128.2 7.916
t statistics in parentheses
Standard errors are robust.
The fixed effects model has 1450 observations in total subdivided into five
groups of 290 observations, corresponding to each year.
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

The pooled time-series model has an R2 value of 0.392 and the F-test shows that

the model is significant. The fixed effects model does not explain much variation

in the enrolment rate. It has an R2 value of only 0.026, and although the model

is statistically significant according to the F-test, the results must be interpreted

carefully. The standard errors increase due to the robust standard errors used

for the estimations, this lowers statistical significance and can be an explanation

for insignificant parameter estimates in both models.

The estimated parameters for the unemployment rate are not statistically signifi-

cant in either of the models. However, the signs of the estimates do comply with

the assumption that an increased unemployment rate leads to higher enrolment.

Had the estimates been statistically significant, the interpretations would be

the following: as the unemployment rate increases by 1 %, the enrolment rate

increases by 0.116 % for the pooled time-series model and by 0.171 % for the
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fixed effects model. Contrary to the results in some of the previous studies, the

unemployment rate in Sweden does not seem to have influenced enrolment rates

during the period 2007-2011.

High school grades have a strong impact on enrolment rates, considering that the

parameter estimate states that the enrolment rate increases by 3.67 % when the

grades go up by one point. However, the parameter estimate is not statistically

significant in the fixed effects model. Theoretically, the obtained results are as

expected. Thus, academic performance shows to be a decisive factor towards

enrolment in Sweden, affirming earlier findings (Clark, 2011).

In both models, the parameter estimates for median net income are statistically

significant. Also here, the obtained results comply with the theoretical assump-

tions. To interpret these estimates as elasticities, they are divided by 100. Thus,

as the median net income increases by 1 %, the enrolment rate increases by

0.2172 % in the pooled time-series model and by 0.1669 % in the fixed effects

model. These results however, differ from Clark’s (2011) findings that returns to

education do not have strong effects on enrolment rates.

The estimated parameters for the cohort size are statistically significant in both

models. The parameter signs are positive, which indicates that as the cohort size

increases, there is more competition in the local labour market, leading to higher

enrolment rates. The parameter estimate in the fixed effects model is almost 10

times as high as in the pooled time-series model. This means that independently

of time, the regional cohort size has a substantial effect on enrolment rates. The

results are interpreted as when the cohort size increases by 1 %, the enrolment

rate increases by 0.02793 % in the pooled time-series model and by 0.2765 % in

the fixed effects model. Compared to Card and Lemieux’s findings, this result

suggests that in Sweden the effect of the cohort size on enrolment rates is the

opposite of the effect in the United States.

As for the cohort/population ratio, the estimated parameter in the pooled

time-series model is not statistically significant. In the fixed effects model, the

estimate is statistically significant and has a negative sign. According to the

theory, this could be due to migration into the region because of good labour

market conditions. The interpretation for the estimated parameters is that as
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the cohort/population ratio increases by 1 %, the enrolment rate decreases by

0.658 % in the pooled time-series model and by 6.157 % in the fixed effects

model.

The pooled time-series model is preferred to the fixed effects model, both for

its general purpose but also because of its much higher R2 value. Since the

parameter estimates are quite similar in both models with the exception of the

ones for cohort size and cohort/population ratio, and since the R2 value for the

fixed effects model is low, the discussion will be focused mainly on the pooled

time-series model.

5 Discussion

The main purpose of this paper was to estimate enrolment decisions in Sweden,

specifically for the period 2007-2011 to assess whether the financial crisis of

2008 had a positive effect on enrolment rates. The estimation was made at

regional level in order to assess if demographic variations affected the enrolment

rates. Previous studies such as the ones by Clark (2011) and Card and Lemieux

(2001) had shown that the unemployment rate usually plays a role in how the

individual makes his/her educational decisions. A theoretical human capital

model was set up in order to show how the individual makes such a decision. A

simplified example showed that the amount of schooling the individual chooses

depends on returns to education, the individual’s discount rate and the cost of

education. Two econometric models were then set up to estimate the enrolment

decisions.

As seen in the scatter plot in the descriptive statistics, on average, the enrolment

rate actually decreased as the unemployment rate increased during the period

2007-2011. Thus, looking solely on this fact, increasing unemployment rates

arising from the financial crisis of 2008 do not seem to have affected enrolment

rates positively. This is interesting since the unemployment rates for the years

after the financial crisis are around twice as high as for the years before the crisis.

Together with the non-significant parameter estimates of unemployment rates

on enrolment rates, it is difficult to assess whether young individuals have used
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higher education as an escape from unemployment during the last crisis. Two ex-

planations for the obtained results could be that (i) the enrolment rate has varied

only marginally over these five years, possibly due to a set amount of programme

spots in Swedish universities restraining higher enrolment, (ii) the measure of

unemployment in this paper is not that of youth unemployment.

The results of the pooled time-series model confirm the previous observation that

the unemployment rate is not significantly associated with the enrolment rate.

Hence, there seems to be no clear evidence that young individuals have used

higher education as a way to escape unemployment during the current crisis.

Instead, the main factor that seems to have increased enrolment rate during the

crisis is median net income. Regions with high levels of income also have high

levels of enrolment in higher education. An explanation might be that young

individuals probably migrate to bigger regions in times of crisis, looking for

jobs or enrolling in universities since there seems to be no future in their native

regions. High school grades and cohort size also showed significant parameter

estimates, implying a big difference in enrolment rates depending in what region

the individual lives in. This development might lead to more inequality where

only the best students in high school get in to universities. Despite the lack of

association between unemployment and enrolment, the two estimated models

in this paper seem to comply well with the theoretical assumptions, which

gives credibility to the obtained results. Had data been found for the youth

unemployment rate, and corresponded to a longer period of time, the results

obtained in this paper would probably be a good estimation of the regional

demand of higher education in Sweden.

With the fixed effects model, the idea was to assess any time-invariant demo-

graphic difference between the regions that might help explaining the results

obtained in the pooled time-series model. Even though the results of the fixed

effects model must be analysed carefully due to the low R2 value, it is obvious

that the biggest difference between the two models is the parameter estimation

of the cohort size. Median net income and cohort/population ratio also show

significant parameter estimates, but the estimated effects are more similar to

the ones in the pooled time-series model. One can draw the conclusion that

independently of time, the regional difference that seems to have the biggest
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positive impact on enrolment rates is the cohort size. This probably derives

from the fact that big regions usually have more complex and demanding labour

markets, encouraging young individuals to enrol in higher education.

Finally, even though no conclusion can be drawn on whether the financial crisis

of 2008 has caused young individuals to enrol in higher education as an "escape"

from unemployment, the fact that the unemployment rates have increased

radically still remains. Quite obviously, this means that a large amount of young

individuals find themselves passive, not working nor studying. As mentioned

before, higher education is an important tool to lower unemployment, higher

income, more gender- and societal equality and health. Therefore, policies aimed

at decreasing the youth unemployment must be implemented. An effective policy

would simply be to increase programme spots in the universities. That way,

more young individuals could participate in higher education, independently of

why they want to study and independently of their high school grades. This

way, the individuals would benefit greatly and the unemployment rate would

decrease. Another effective policy would be to facilitate work training for young

people, following the discussions in Clark’s (2011) paper.
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Appendix A

Table 4: Youth Unemployment Rates before and after 2008 crisis
Youth Unemployment Rate (%)

Country 1st Quarter 2007 1st Quarter 2013
Belgium 18.8 23.0
Bulgaria 14.4 27.3
Czech Republic 12.1 19.1
Denmark 7.3 12.7
Germany 12.4 7.8
Estonia 11.2 21.1
Ireland 8.7 28.3
Greece 24.6 59.7
Spain 17.5 55.4
France 21.2 26.2
Italy 19.7 38.7
Cyprus 9.9 35.1
Latvia 12.9 22.5
Lithuania 7.3 21.2
Luxembourg 15.9 19.7
Hungary 18.0 29.6
Malta 14.5 12.6
Netherlands 7.2 10.4
Austria 8.3 8.8
Poland 24.3 27.4
Portugal 21.5 40.3
Romania 20.8 23.1
Slovenia 10.1 21.8
Slovakia 21.1 34.1
Finland 17.6 19.9
United Kingdom 14.5 20.5
Norway 8.0 9.5
Croatia 25.2 51.9
Turkey 16.3 16.7
United States 10.1 16.4
Source: Eurostat - ’Unemployment rate by sex and age groups - quarterly average, %’

28


