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Abstract

The labor market conditions that youth face at the typical age of labor mar-
ket entry can impact their success in the labor market. Utilizing registry data
for all Norwegian males born in 1961-1975, I demonstrate that local unemploy-
ment rates at the typical age of graduation from compulsory school (age 16) and
high-school (age 19) have persistent, negative effects on males’ earnings, em-
ployment, and disability pension utilization when measured as late as age 35.
With data on every male IQ, I am able to study how labor market conditions
at age of graduation have varying effects for low- and high-ability males. As
expected, low-ability males are particularly vulnerable to business cycles at the
time of labor market entry. For low-ability youth, a 1 percentage point increase
in the local unemployment rate at age 16 reduces earnings at age 35 by about 4
percent and increases the likelihood of being on disability pension by about 20
percent.
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1 Introduction

The current economic crisis has forced a large portion of youth into unemployment.
The unemployment rate among youth aged 15-24 reached 18.2 percent in Europe and
21.1 percent in the United States in the third quarter of 2010. From the third quarter
of 2007, this represents an increase of 6.3 and 7.4 percentage points for Europe and
the United States, respectively (OECD, 2010).

Youth are often called “the population at risk,” as they have little work experience,
and during recessions they are often the last to be hired and the first to be fired.
Research on youth vulnerability shows that they experience more unemployment and
underemployment and less employment than adults during recessions (see e.g. Bell
and Blanchflower, 2011a,b; Hoynes et al., 2012). Moreover, unemployment may
affect the quality of a youth’s first job, and thereby influence the youth’s opportunities
for learning and accumulation of human capital, with associated impacts on future
wages and job opportunities. !

Disadvantaged groups seem to be especially vulnerable during recessions. In
particular, Black and Hispanic workers, as well as low-educated workers, experience
higher increases in unemployment rates during a recession (see e.g. Hines Jr. et al.,
2002; Elsby et al., 2010; Hoynes et al., 2012). Devereux (2002) also shows that low-
skilled suffer more in terms of job quality when unemployment rates are high. In this
paper I investigate the effects that labor market conditions faced by youth at time of
typical graduation from upper and lower secondary school have on long-term labor
market outcomes, with a particular focus on low-ability youth.

There are at least three important mechanisms through which poor labor market
entry conditions can affect long-term labor market outcomes. First, if job search is
costly and workers are immobile across companies, then future earnings might be
affected through a low initial wage contract with insufficient wage adjustment (Mil-
ton and Holmstrom, 1982; Beaudry and DiNardo, 1991). Second, poor labor market
entry conditions may lead to unemployment or poor job quality. Experiencing un-
employment or a period in a poor-quality job may lead to a reduction in the accu-
mulation of human capital, which may have a negative effect on long-term earnings
(Becker, 1962). Last, poor labor market opportunities might reduce the opportunity
cost of schooling and thereby encourage youth to complete their current educational
track or undertake higher education, which in turn could improve future labor market

IThere is a large body of theoretical literature on cyclical occupational upgrading that explains this
(see e.g. Reder, 1955; Okun et al., 1973; Devereux, 2002; McLaughlin and Bils, 2001).



outcomes (Becker, 1962; Micklewright et al., 1990).

Labor market conditions at the time of graduation can affect high- and low- abil-
ity individuals differently. First, it could be more difficult for low- than high-ability
individuals to find a high-quality job, or any job for that matter, if the unemployment
rate is high at graduation time. Such initial differences could translate into long-term
differential effects if low-ability individuals are less likely than high-ability individ-
uals to escape a low-quality job, or if a low-quality job hampers the human capital
accumulation more for low- than for high-ability individuals. Second, even if there
were no initial differences, we may expect differential effects on long-term labor
market outcomes. To conceptualize, assume that the initial effect on earnings of la-
bor market entry conditions is the same across ability type, and that those graduating
during periods of high unemployment enter jobs of lower quality. Highly ability in-
dividuals could still be better than low-ability individuals in catching up through job
mobility.? Third, the replacement rate of benefits from welfare programs could pro-
vide low-ability individuals who graduate in bad times stronger incentives to leave
the labor force. If the replacement rate of such a program is a convex and capped
function of earnings, the lower earnings of low-ability individuals graduating in bad
times would result in a higher replacement rate than the replacement rate for other
individuals. Finally, the loss in the opportunity cost of schooling might differ across
ability type.

The time at which to measure labor market entry conditions is not straightfor-
ward. Both the year of observed employment entry and the year of completed educa-
tion are endogenous. Individuals might experience prolonged unemployment when
the unemployment rate is high, which will delay entry into the first job. Moreover,
several empirical studies have documented an increase in school enrollment rates and
school completion during recessions (Gustman and Steinmeier, 1981; Clark, 2009;
Ockert, 2011; Reiling and Strgm, 2012; Johnson, 2013).

I address such endogeneity problems by including all men (regardless of educa-
tional achievements) born in 1959-1973, and by looking at unemployment rates at
the typical age when Norwegian men are completing school and entering the labor
market (and not the time of actual entry).> Norwegian youth are scheduled to gradu-

2See, for example, Oreopoulos et al. (2012) who show that disadvantaged college graduates seem
to be permanently downgraded to a lower-quality job if they graduate from college during a recession,
while the advantaged college graduates seem to catch up by switching to better firms.

3In the sample, 71 percent have secondary education as their highest obtained educational level at
age 34, consisting of 23 percent completing junior high school and 47 percent completing high school.
In Norway as of 2011, more than 63 percent of the men between 30-39 years of age have a secondary
education (junior high school 18.4 percent and high school 44.3 percent) as their highest obtained



ate from junior high school and high school at ages 16 and 19, respectively. I estimate
how the labor market outcomes in matured adulthood are affected by the local unem-
ployment rate that adolescents face at these two ages. The empirical model includes
regional and year fixed effects. The estimates are identified from differences in how
the local unemployment rates change over time across regions. The analysis uses
high-quality registry data covering the entire Norwegian population. Importantly, the
data include information about men’s I1Qs. This allows me to investigate heteroge-
neous effects across a measure of ability that is available for everyone, and not only
for those who have entered college, like in Oreopoulos et al. (2012) or Liu et al.
(2012). It also allows me to measure ability directly, avoiding issues of, e.g., mea-
surement error arising from having to predict the individual’s skills, like in Raaum
and Rged (2006).

I find that local unemployment rates at the typical age of graduation from com-
pulsory school (age 16) and high school (age 19) have persistent, negative effects on
males’ earnings, employment, and disability pension utilization when measured as
late as age 35. Effects differ with ability. For high-ability youth there are small or no
effects on the outcome measures, except that high unemployment rates at age 19 re-
duce their likelihood of high earnings at age 35. For low-ability youth, a 1 percentage
point increase in the local unemployment rate at age 16 reduces earnings at age 35 by
about 4 percent and increases the likelihood of being on disability pension by about
20 percent.* While I find that unemployment rates at ages 16 and 19 have no general
effect on educational attainment, there is a small butpositive effect on the likelihood
that high ability individuals will undertake a college education.’

There is a large body of recent literature on the effects that labor market en-
try conditions have on long-term labor market outcomes (Burgess et al., 2003; Oyer,
2006; Raaum and Rged, 2006; Kondo, 2007; Stevens, 2008; Brunner and Kuhn, 2010;
Genda et al., 2010; Illoong et al., 2010; Kahn, 2010; Oreopoulos et al., 2012; Liu
etal., 2012). The present paper is particularly related to Stevens (2008); Brunner and

education (Statistics Norway, 2011).

“4In the data, 1 percentage point represents just below one standard deviation of the unemployment
rate at age 16. At age 19 the standard deviation is somewhat larger (1.3), meaning that 1 percentage
point is below one standard deviation.

SThe rich panel data allow me to explore the effects of unemployment rates at several stages, not
only ages 16 and 19, but also later ages up to 35. Oreopoulos et al. (2012) show, for a restricted sample,
that the unemployment rates in the second and third year following graduation have a much smaller
effect on long-term earnings than that of the unemployment rate experienced at graduation. I include
similar investigations, and, moreover, the rich individual-level data allow me to take this one step further
and investigate how 19 years of subsequent unemployment rates (up to age 35) continue to influence
long-term earnings for a large subsample of cohorts.



Kuhn (2010); Genda et al. (2010), which investigate the effect of local labor mar-
ket entry conditions on long-term earnings for low-skilled individuals. Brunner and
Kuhn (2010) look at low-skilled youth entering the labor market during 1978-2000
in Austria and find that entering the labor market in a recession results in a substan-
tial, long-lasting negative wage effect. To address the endogenous composition of
labor market entry, they instrument the local unemployment rate at labor market en-
try with the local unemployment rate that the youth faced at age 16. Related to this,
Stevens (2008) looks at German youth graduating from secondary school who enter
the labor market in 1980-1995. She finds an initial reduction in wages that fades out
after four years. Moreover, Genda et al. (2010) compared the entry effect of high-
and low-skilled men in the United States and Japan. They use survey data from the
time period 1983-2001 where labor market entry is predicted based on years of edu-
cation. Their findings suggest that graduating in a recession has a negative effect on
earnings for the high-skilled in both Japan and the United States, but they only find a
significant, negative effect for the low-skilled in Japan.

This paper is also closely related to Raaum and Rged (2006). Using Norwegian
data, they find that young men who face a high local unemployment rate at the time
they are 16 and 19 are more likely to suffer from non-employment in adulthood. My
investigations of employment effects are consistent with the estimates of Raaum and
Rged (2006). Moreover, Raaum and Rged (2006) investigated differential effects of
unemployment at ages 16 and 19 on unemployment and non-employment incidences
across disadvantaged and advantaged youth based on family characteristics. Surpris-
ingly, they find that the effects of unemployment at age 16 and 19 for particularly
disadvantaged youth are not very different from the average effects for all youth.
Oreopoulos et al. (2012) show that college graduates from lower-quality colleges,
when compared to those from higher-quality colleges, suffer more negative and more
persistent long-term earnings effects of graduating during a recession, and these in-
dividuals are permanently downgraded to lower-quality jobs. A few recent studies
have explored differential effects of labor market entry conditions on earnings for
low-skilled workers across gender (Kondo, 2007; Hershbein, 2012), blue- and white-
collar workers (Brunner and Kuhn, 2010) and ethnic groups (Kondo, 2007; Brunner
and Kuhn, 2010). In general these studies reveal that males and blue-collar workers
experience more persistent effects on earnings if they face poor labor market condi-
tions at labor market entry than females or white-collar workers. Moreover, for the
immigrants or black workers, the effects on long-term earnings seem to be slightly



less persistent than for the native workers.°

The current study has two main contributions. First are the benefits from having
a direct measure of ability (IQ), which is available for everyone. Thus, I am not look-
ing at heterogeneous effects across various measures of socioeconomic background.
Moreover, I do not have to apply predetermined family or individual characteristics to
estimate more or less relevant proxies for skills or abilities, with associated potential
for attenuation bias accruing from measurement errors in these estimates. The direct
measure of ability also circumvents issues of endogenous sample selection that could
arise if educational achievements are used to define low- and high-ability groups.’
Since those youth with the lowest abilities may not even complete high school and
hardly enter college, using such observed measures of educational achievements to
proxy for ability would also restrict the sample under investigation to relatively ad-
vantaged groups of youth. Having the ability measurements for everyone, I thus avoid
disregarding the effects on those who are believed to be most seriously hit by poor la-
bor market entry conditions. Second, in addition to long-term outcome measures like
earnings and employment status, which have been applied in most previous studies, I
also look at drawing from disability pension. While drawing from disability pension
could be related to health effects of labor market entry conditions, it is also clear that
the economic incentives for entering disability pension is affected by earnings (and
expectations about future earnings), which depend on entry conditions. Moreover,
while the overall effects on high-ability individuals are minor, I also examine the ef-
fects for the upper part of the earnings distribution. Overall, the present paper thus
provides new evidence for heterogeneous effects on earnings, employment, disability
utilization and educational attainment for individuals of different cognitive abilities.

In line with other studies I show that the main results are robust to a number of
specification tests. For example, other studies have shown that controlling for the
full local unemployment rate history does not change the estimated effect that the
unemployment rate faced by graduating youth has on earnings (Oreopoulos et al.,

%The authors argue that one explanation for the less persistent effect on earnings for the immi-
grants and black subgroups could be that they are more likely employed in jobs that have a diminishing
marginal return to human capital. Hence, when the economy improves, the disadvantaged individuals
who experienced a recession can more easily catch up with the luckier counterparts who experienced a
booming economy.

"The unemployment rates, or the expectations thereof for the future, could affect an individual’s
decision to complete high school or to enter college. See Oreopoulos et al. (2006, 2012) for careful
discussions about such potential endogenous sample selection, and possibly evolving estimation bi-
ases, when using the population of individuals who have decided to enter college. They construct the
subsamples using information about college type, program and length of study.



2012). My results are also robust to such inclusions of unemployment rate histories.

2 Theoretical Considerations

2.1 Why should we expect long-term effects on labor market outcomes

There are many mechanisms through which the labor market opportunities faced by
youth could affect long-term labor market outcomes. First, future earnings can be
affected by a low wage established in the initial contract (e.g. Beaudry and DiNardo,
1991). Several empirical studies have maintained that unemployment rates are neg-
atively associated with individuals’ wages (see Nijkamp and Poot, 2005). Further-
more, such wage disparities might persist for several years if long-term contracts
lead to insufficient wage adjustment. A contract model developed by Beaudry and
DiNardo (1991) predicts a negative relationship between future wages and the unem-
ployment rate that workers faced at the time they were hired, if workers are immobile
across employers. On the other hand, if they are mobile across employers, wages are
renegotiated to prevent the worker from changing employer when the labor market
improves. Then entry conditions do not affect future wages.

Second, there might be an effect on human capital accumulation through work ex-
perience. In the human capital model of Becker (1962), on-the-job training through
improving skills or learning new ones will raise the worker’s future productivity,
which can translate into higher long-term wages. Time spent unemployed or in a
poor-quality job with few opportunities for learning could imply no or low accu-
mulation of human capital. The acquired human capital level could also affect the
employment level in adulthood. A labor supply model would support this. If two in-
dividuals have the same initial ability and same preference for working, but different
amounts of productive human capital, then the most productive worker has a higher
likelihood of being employed.

Notably, however, in contrast to the human capital literature, another body of lit-
erature argues that it is the learning about the worker’s unobservables, such as work
ethic, willingness to work and ability, that determines increases in wages (Baker
et al., 1994; Farber and Gibbons, 1996). This would imply that a worker experi-
encing a poor job match will be assigned to better matches when information about
the worker’s abilities becomes evident.® If there is a diminishing marginal return to

8Models of job change predict that workers who are facing a poor job match, in which their pro-
ductivity is shown to be relatively low, select themselves out of the jobs (Jovanovic, 1979). Thus, we
could expect an increase in job mobility for the cohort facing poor labor market opportunities. If so,



human capital, then there might not be any effect on earnings in the long term.’
Third, and related to the first and the second mechanisms, lower earnings and
expectations thereof for the future could also effect the incentives to work. To con-
ceptualize, assume that individuals enter the labor market if the expected benefits
from entering exceed the expected benefits of not entering (leisure time, etc.). Lower
wages could reduce the expected benefit from working, and some individuals might
decide to work fewer hours or not to work at all.!’ Moreover, the size of government
transfers, such as unemployment benefits or disability benefits, are linked to the util-

ity gain of reentering employment.!!

Consequently, there could be a more persistent
effect on labor market attachment of labor market entry conditions in countries with
more generous welfare benefits.

A fourth mechanism that can affect long-term labor market outcomes is the effect
on human capital through education. In the standard human capital model by Becker
(1962), the cost of continuing with education is characterized as the forgone earnings
in the market during the time in school (the opportunity cost of schooling) and the di-
rect cost, such as tuition fees. Poor labor market opportunities increase the likelihood
of facing unemployment or a poor-quality job, thereby reducing the opportunity costs
of schooling. Notably, Micklewright et al. (1990) argue in a theoretical model that
the effect that unemployment has on school leaving rates is ambiguous for several
reasons. For example, high unemployment rates reduce family income, which can
restrict access to family credit and hence discourage further school enrollment. The
benefits from continuing with higher education are an increase in productivity, which
can translate into higher wages and a lower probability of unemployment (Becker,
1962). If poor entry conditions induce youth to enter (or remain in) higher education,

investment in firm- or task-specific human capital, which makes them more valuable for the current
employer/position than others, could go unused in the new job (see e.g. Gibbons and Waldman, 2006).

9Consistent with this Oreopoulos et al. (2012) show that for college students graduating during a
recession, there is a gradual recovery in earnings through mobility into better-quality firms. Moreover,
Topel and Ward (1992) show that early mobility is an important mechanism for explaining the wage
growth for young workers. In particular, more than one-third of the average wage growth during the
first ten years of a young worker’s career can be attributed to job changes. This suggests that increased
job shopping works as an adjustment mechanism for future wages, and again there might not be any
sustained impacts on future earnings.

10For example, a growing literature has provided empirical evidence suggesting a causal relationship
between the value of labor market participation and drawing of disability pension (see e.g. Black et al.,
2002; Autor and Duggan, 2003; Rege et al., 2009). Hence, we might also expect the local labor market
entry conditions to affect disability program utilization.

"I'There is a large body of theoretical literature about search intensity and how non-employment
subsidies can reduce the income return of getting a job (see e.g. Mortensen, 1977). Consistent with
this, Rged and Zhang (2003) show that a decrease in unemployment compensation increases the escape
rate from unemployment.



then we may expect positive and persistent effects on long-term earnings.

2.2 Heterogeneity in the effect on long-term earnings across ability

The effect of youth labor market opportunities on long-term labor market outcomes
can be heterogeneous. First, as emphasized in Section 1, low-skilled youth are likely
to suffer the most during a recession in terms of unemployment (Devereux, 2002;
Hoynes et al., 2012) and job quality (see e.g. Devereux, 2002). Likewise, we might
expect to find a differential effect for low-ability individuals across ability type. Con-
sistent with this, Ockert (2011) found that low-ability youth are hit much harder by
a recession in terms of unemployment. The initial differential effect on earnings
could further translate into a differential effect on long-term earnings and employ-
ment if low-ability individuals are more likely to be permanently downgraded to a
low-quality job, or if the effect on future productivity is more pronounced for youth
in the lower part of the ability distribution.

Second, individuals can differ in their ability to accumulate human capital. Becker
(1962) argued for a positive relationship between ability and human capital invest-
ment. A high-ability youth suffering unemployment or ending up in a low-quality job
might end up with substantially lower human capital accumulation relative to what
could have been the case had that person faced good entry conditions. Alternatively,
low-ability individuals could be employed in jobs where there are diminishing returns
to human capital, independently of the labor market conditions, and as the economy
recovers, the unlucky individuals catch up with the more lucky ones who entered the
labor market when the economy was booming. The differential effect on long-term
earnings could also reflect a larger catch-up effect through job mobility or promotion
for high-ability individuals.'?

Third, variation in local unemployment rates could provide differential incen-
tives for high- and low-ability individuals to work. For example, if the earnings
of low-ability individuals are affected more negatively by poor labor market entry
conditions, then a concave replacement rate in welfare programs would provide low-
ability individuals with stronger incentives to stay out of work. This suggests that the
low-ability individuals, who are also more likely the low-earners, will face a lower
opportunity cost of exiting the labor market into welfare programs. Hence, we might

120reopoulos et al. (2012) show that for college graduates from higher-quality colleges, the effect
on long-term earnings of graduating during a recession is less persistent, since they catch up through
switching to a better firm. Meanwhile, they also show that the youth graduating from lower-quality
colleges during a recession seem to be permanently downgraded to lower-quality jobs.



expect a more pronounced effect on long-term labor market attachment of entry con-
ditions for the low-ability individuals.'3

Last, the loss in opportunity cost of schooling can differ according to abilities.
Ockert (2011) argued that there can be a larger reduction in the opportunity cost of
schooling for low-ability youth than for high-ability youth, since the former are more
likely to suffer unemployment. On the other hand, although highly ability individuals
are less likely to suffer unemployment during a recession, they could still be subject to
a larger earnings loss if they become unemployed or enter a lower-quality job. Thus,
the heterogeneity in the reduction in opportunity cost is ambiguous. However, when
assuming that the loss in opportunity costs is equal for all individuals, we would
then expect that the demand for higher education increases for youth of different
ability. If the increase in demand is not met by an increased university capacity,
then this can result in higher admission standards during recessions. Ockert (2011)
demonstrated that Swedish college enrollment rates are countercyclical, meaning that
more students enroll when unemployment is high. Moreover, based on the students’
compulsory school grade-point averages (GPA), he showed that the response to the
unemployment rates is almost entirely driven by the top one-third of the students.

The rich individual-level data employed in this study allow me to explore the ex-
istence of such heterogeneous differential effects across ability levels on long-term
earnings, labor market attachment, disability program utilization and educational at-
tainment.

3 Background

This section describes some relevant features of Norwegian institutions. As men-
tioned in Section 1, I avoid the endogeneity in the timing of actual labor market entry
by looking at unemployment rates at the time when Norwegian men typically leave
compulsory school (age 16) and high school (age 19). In Norway compulsory ed-
ucation amounts to 10 years of schooling (seven years in primary school and three
years in secondary school). Children start compulsory education at the age of six

13 Alternatively, if low-ability youth are more likely to experience unemployment when faced with
a high unemployment rate at ages 16 and 19, then the unemployment rate can also reduce the adult
health of this sub-population more strongly. For example, poor labor market entry conditions might
affect disability participation rates through a health effect. In particular, (Tella et al., 2003) show that
recessions lead to a considerable loss in national well-being. Moreover, in the epidemiological liter-
ature, youth unemployment experience has been linked to depression through the loss of self-esteem
or mental stress (McKee-Ryan et al., 2005), and there is evidence suggesting a health effect (including
mortality) of exposure to plant downsizing (Rege et al., 2009; Sullivan and von Wachter, 2009).

10



and are then expected to finish at the age of 16.!4 Immature students are given ex-
tra and special tutoring. Thus, unlike some countries, like the U.S., it is extremely
rare for students in Norway to graduate from compulsory school at ages other than
16. After graduation from secondary school, the youth can choose to continue with
education (high school) for three years (preparing for academic education), or from
three to four years of vocational schooling !°, typically finishing around the age of
19.16 Unlike graduation from compulsory school, there is thus more variation in the
age of the students at graduation from high school.

Figure 1 shows the distribution of completed years of education for the cohorts
included in the sample. We see that the largest share of individuals in the sample
have either 10 or 13 years of education, 23 percent and 40 percent, respectively. This
suggests that the time when the youth are 16 and 19 represents critical ages with
respect to labor market entry, especially for low-ability individuals.

A young person can choose to enter the labor market following primary or sec-
ondary education, or continue with higher education. But in addition to primary
education, Norwegian military service is mandatory for every male in Norway and
lasts for one year. The typical age of military conscription is from 18 to 20. Hence, it
is expected that a large proportion of Norwegian youth do not enter the labor market
immediately after graduating from high school. But even so, the time when the indi-
viduals are between 16 and 19 represents an important time period at which decisions
can affect their adult labor market outcomes. In particular, it is the time when youth
decide on whether to complete high school and then undertake higher education, or
to make a transition from school to work.!”

The Norwegian educational system, including colleges and universities, is pub-

14In 1997 a large primary school reform was implemented in Norway, where the school starting
age changed from seven to six. The new system also increased the number of years spent in primary
education from nine to ten. However, the age when youth finish compulsory education did not change.

I5This could entail schooling and apprenticeship, but it might be as little as one year of schooling.

16 A Jarge school reform was implemented between 1961 and 1972, changing the years of mandatory
education from seven to nine years. Some of the cohorts born before 1966 would typically graduate
from primary school at the age of 14. In some municipalities, youth could continue with one or two
more years of primary education. Secondary education was either a three- or five-year track for the
cohort born before 1965, finishing at the ages of 17 to 19. In Appendix A.5 I show that restricting the
sample to cohorts born after 1965 produces essentially the same estimated effect of unemployment rates
at age 16 and 19.

"During the analyzed period there was a large expansion in the number of student slots in higher
education, by about 50,000—representing an increase of 45 percent from 1988 to 1992 (NOU, 1994).
Since the proportion of youth undertaking higher education increases over time in the sample, we might
expect that point when most youth enter the labor market changes over time. However, the effect does
not seem to be noticeably different across subsamples of older and younger cohorts (see Appendix A.5).

11



licly provided and free of charge, and the welfare state also offers generous scholar-
ships and loans that can cover living expenses during the studies (from high school
through university). Recall from Section 2.1 that the effects that poor labor market
conditions have on family income could lower the effects that labor market entry
conditions have on educational attainment. But, as education is free, family income
will be less important for the youth’s decision to undertake more education. Hence,
for the Norwegian population, versus the population of countries where education is
not free of charge, we might expect unemployment rates at ages 16 and 19 to have a
larger effect on educational attainment.

On the other hand, the return on education is found to be quite low in Norway
(Hunnes et al., 2009; Bhuller et al., 2011). The marginal return for one extra year
of education is approximately 5 percent in an ordinary least squares Mincer regres-
sion (see e.g., Barth and Rged, 2001). This low rate of return suggests that for the
Norwegian population, labor market entry conditions might have a less pronounced
positive effect on earnings if we consider the indirect effect from undertaking higher
education.

In Norway, the public welfare system is universal and generous. As discussed in
Section 2.1, areduction in future earnings could also effect long-term labor market at-
tachment, and the magnitude of this effect is linked to the size of the replacement rates
of welfare programs. The public welfare services in Norway are mainly provided by
the Norwegian National Insurance Program. Some of the important services pro-
vided are unemployment insurance, disability pensions, sick-leave compensation, re-
habilitation pensions, and means-tested social assistance. The earnings replacement
rate for the unemployment insurance or disability pension is high in Norway, above
60 percent, compared to less than 40 percent in the U.S. (30 percent replacement
rate for a fully disabled person living alone in the the United States and the United
Kingdom, according to Blondal and Pearson (1995)). Because of these generous
non-employment subsidies in Norway, long-term effects on labor market outcomes
of entering the labor market in a recession might be more pronounced than for coun-
tries with less generous welfare systems. Consistent with this, Genda et al. (2010)
found a very small and only marginally significant negative effect on long-term em-
ployment for the less educated American men, while Raaum and Rged (2006) reveal
that labor market entry rates have a permanent and sizable effect on the incidence of
unemployment and non-employment for Norwegian men facing high unemployment

rates at age 16 or 19 years.!8

18The empirical evidence for college graduates echos these findings. For example, Kahn (2010);

12



4 Data

To investigate impacts of labor market entry conditions on adult labor market out-
comes, I use several registry databases provided by Statistics Norway. This gives
me a rich longitudinal dataset containing records for every Norwegian from 1967 to
2009. The available variables include socioeconomic data (earnings, years of educa-
tion) and demographic information (sex, age, number of children, ethnicity). There
are also geographic identifiers for municipality of residence.

I focus this analysis on the 1959 to 1973 male cohorts, to ensure the availability of
outcome measures when the individual reaches the age of 35. Since one of the main
features of this paper is to study differential effects across ability types, I restrict the
sample to men, as I only have 1Q measurements for them. These cohorts amount
to 466,753 native men who are alive at age 16. I drop 2,727 men who could not
be matched to region of residence at age 16. To focus on the differential effects of
the local unemployment rate across ability types, I drop 27,755 men for whom IQ is
missing. I also drop 3,496 men whose own education is missing, which is done to
ensure that the sample is the same for all the dependent variables in the analysis. Last,
I drop 5,368 men who cannot be matched to both parents, in order to ensure clean
covariates for birth order and family size.!® The final sample comprises 427,407 men.

The key outcome variable is the log of the individual’s annual earnings at age
3529 Annual earnings include labor-related income from wages, self-employment
and work-related transfers such as sickness benefits and unemployment benefits. The
earnings variable is adjusted for inflation and real wage growth using yearly earnings
thresholds defined by the Norwegian Social Insurance Scheme. I focus on earnings at
age 35 for several reasons. First, almost all individuals have completed their educa-
tion by this time. Second, at this age, I am more likely to capture returns on schooling
that could accrue if some individuals decide to undertake higher education when they

Oreopoulos et al. (2012) found no effect on long-term employment for college graduates in North
America, while Liu et al. (2012) show that labor market entry conditions have a permanent effect on
the incidence of unemployment for college graduates in Norway.

19Tn Appendix A.1, T replicate the estimated effect from Table 2 column 1 for an extended sample
including men with missing education, IQ, or information about parents. The estimated effects on the
extended sample is essentially the same as those produced with the main sample. From columns 3
through 6 we also see that mortality and migration out of the country are not driving the results.

20Ty include individuals with zero annual earnings in the log earnings transformation, I replace earn-
ings less than 100,000 with this amount. In Appendix A.3, I include several analyses where I change
the censoring of the earnings variable to show that the censored results are essentially the same as those
in the linear model.
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faced a high unemployment rate at ages 16 or 19.! T will also look at earnings at
other times in life, for example mean earnings at ages 30-35 and earlier as outcome
variables.

Other measures of labor market outcomes include employment, full-time em-
ployment and disability pension utilization. The data do not cover wages and work
hours for the relevant time period; hence I use information on annual earnings to ap-
proximate employment. In line with previous studies using the same variable (Havnes
and Mogstad, 2011a,b), I define employment and full-time employment as earning
more than twice and four times the “basic amount”. The “basic amount” determines
the magnitude of current and future pensions in the universal (and mandatory) Nor-
wegian National Insurance Scheme. It is adjusted annually by the Norwegian Parlia-
ment, and it has typically been growing more than prices but less than wages. One
basic amount corresponds to 70,006 NOK (approximately 13,017 USD) measured in
fixed 2009 prices.

To consider the effect that labor market entry conditions has on educational at-
tainment, I employ two outcomes: high school completion and higher education.??
High school completion indicates more than 12 years of completed education and
higher education indicates more than 14 years of completed education.

The key explanatory variable is the local unemployment rate faced at age 16
(URI16) and at age 19 (UR19). The region of residence and the unemployment rate
are based on a regional classification standard used by Statistics Norway for the level
between municipality (419 in our data) and county (19 in Norway), and there are
89 such regions in Norway. The main criteria used for defining the regions are labor
market and trade. By using region, I reduce the problem of migration between smaller
municipalities because individuals are less likely to be mobile between regions than
municipalities.

Based on annual unemployment data for each municipality, I constructed a mea-
sure of regional unemployment rates. This was calculated as the proportion of in-
dividuals registered as unemployed in each region.”® Information about the number
of individuals registered as unemployed in each municipality is not available before

21 As emphasized by Bhuller et al. (2011), there is a substantial life-cycle bias in the returns on
schooling if current earnings are measured before the age of 30 or after the age of 40. Moreover, they
suggest looking at earnings at ages 30-35 to circumvent the problem with life-cycle bias when lifetime
earnings are not observed.

221n contrast to all other outcomes, which are measured at age 35, education is measured at age 34.
This is because I do not observe educational attainment after 2007.

2ndividuals who are in an active labor market program are not included because this information is
not available at a disaggregated level for the years 1975-95.
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1975, thus restricting this sample to individuals who were 16 years old in the years
1975-89 and 35 in 1994-2008. Moreover, I approximate a measure of the labor
force by including all individuals in each region in the age range between 16 and 66
years.”* This unemployment rate is merged with the region of residence at age 16.
The unemployment rate for the full population, rather than the youth unemployment
rate, is used because the municipal-level data on the number of individuals registered
as unemployed is not available by relevant age categories.

Based on the time when the individuals were 16, a large number of individual and
parental characteristics are included in the models to capture child and parent char-
acteristics. Unless otherwise stated, I include the following set of control variables in
all models: dummy variables for birth order, maternal education, paternal education
and family size; linear and quadratic terms for maternal age at child birth; log of
paternal mean earnings when the child was from 8 to 10 years of age; and indicator
variables for IQ.%> T also include fixed effects for region of residence at age 16 and
birth cohort.

The main goal of this analysis is to study heterogeneous effects across individuals
of different ability levels. To do this, the local unemployment rate at age 16 and 19
will be interacted with two variables indicating ability type. To construct indicators
for ability type, I use information about I1Q. The IQ is a variable constructed from the
Norwegian Army ability tests collected at the time of military conscription (normally

).26 Military conscription is mandatory for every Norwegian man (but not

at age 18
for the cohorts of women in the data period). The test is based on the sum of scores
from three tests: math, figures, and word similarities. The score ranges from 1 to
9, and follows the Stanine method (Standard NINE), which scales test scores with
a mean of 5 and a standard deviation of 2. The mean and median IQ in the sample
for these analyses are 5. Based on 1Q, I construct subsamples that represents three
categories: low ability, medium ability, and high ability (<3, 3-4, >5). The low-
ability subsample is constructed to capture the individuals with particularly low IQs,
and as outlined in Section 2.2, they are expected to be particularly vulnerable to

the local unemployment rate at time of labor market entry. Notably, the reference

24Information about the actual labor force in each municipality is not available for the analysis period
of 1977-95.

251 focus on paternal earnings when the child is 8 to 10 years old, as we do not observe earnings
before 1967, and earnings after this age are more likely to be correlated with the local unemployment
rate at the time the child is 16 years old.

261 would like to thank the Norwegian Armed Forces for access to these data. Views and conclusions
expressed in this paper are those of the author and cannot in any way be attributed to the Norwegian
Armed Forces.
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group, which will be the high-ability individuals, does not only consist of those with
particularly high 1Qs, but also those with average IQs. These ability categories are
constructed to focus specifically on the lower parts of the ability distribution, which
is not included in previous studies restricted to individuals who have attended college
(Liu et al., 2012; Oreopoulos et al., 2012).%7 This construction also implies that the
majority of individuals in the low- and medium-ability categories would typically
enter the labor market at age 19 or earlier (Iess than 14 years of education). Hence,
the unemployment rates at ages 16 and 19 would be relevant for the majority of these
individuals (while the individuals in the high-ability group may tend to undertake
additional education). Appendix B.1 shows a detailed description of the educational
attainment for each subsample broken down by ability. For the high-and medium-
ability subsample, the largest share of individuals has 13 years of education, and
are therefore expected to enter the labor market around age 19. We also see that the
largest share of the low-ability individuals have 10 years of education, which suggests
that 16 is a critical age for most individuals in this category.

Table 1 gives summary statistics for key variables of interest. I separately re-
port the means and standard deviations for the low-ability, medium-ability and high-
ability groups. We can see that at age 35, the higher-ability individuals have higher
earnings, are more likely to be employed, are far less likely to be on disability and
have attained a higher level of education. We also see that the parents of higher-
ability individuals hold higher levels of education, are older at time of child’s birth,
have fewer children and the fathers have higher earnings.

S Empirical Strategy

Using ordinary least squares (OLS), I estimate the effect of the regional unemploy-
ment rate at age 16 (UR16) and 19 (UR19) on long-term earnings.

LMOi:ac‘i‘Rr“‘ﬁURr,c""‘lxi_"giy (1)

27See, for example, Cawley et al. (2001),who establish that various measures of cognitive ability are
strong predictors of education. They argue that few individuals with high-cognitive abilities have low-
educational levels, and that we cannot, for example, determine the effect on wages from dropping out
of high school across high- and low-ability individuals, but that one can determine the differential effect
that dropping out from high school has on wages across individuals of moderate and low ability. The
differences in educational level between ability types could challenge our differential analysis if, for
example, the high-ability individuals were not affected by the local unemployment rate at age 16 and
19, because the majority of these individuals do not enter the labor market at this time, but undertake
higher education independently of local unemployment.
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where LM O; denotes the individual’s long-term labor market outcome (e.g., yearly
earnings, employment, education, or drawing a disability pension), o is a vector of
cohort fixed effects included to control for national trends over time, R, is a vector of
regional fixed effects included to control for time-invariant regional characteristics,
UR, . is a vector of the regional unemployment rate which each cohort faces at dif-
ferent ages (particularly age 16 and 19) and x; is a vector of individual and parental
characteristics (such as 1Q, birth order, family size, parental education, parental age
at birth of child and paternal earnings). Standard errors are clustered at the regional
level.?® In this model, region of residence is measured at age 16. Notably, region
of residence at this age could be endogenous to UR16 if, for example, high-ability
individuals decide to migrate to another region when the unemployment rate is high,
thus leaving a negatively selected group of individuals behind. I address this in Table
4, where I provide an additional robustness analysis using the region of birth instead
of the region of residence at age 16.

The coefficients of interest, 3, capture the incremental increase in annual earnings
from a 1 percentage point reduction in the local unemployment rate youth face at the
given age (in particular UR16 and UR19). The OLS estimator of 8 will be unbiased
provided that the local unemployment rate at the time of graduation is determined
by exogenous economic shocks and is independent of unobservable determinants of
adult labor market performance. Inclusion of cohort fixed effects prevents perma-
nent differences across cohorts, like cohort sizes or trends in educational attainment,
from biasing the parameter of interest 3. It also removes variation from annual cycli-
cal changes in unemployment rates. Given the regional fixed effects, the primary
remaining source of variation is thus that different regions are subject to different
changes in the local unemployment rate compared to the overall annual variation.

In addition to including regional fixed effects, I also follow previous studies (e.g.
Oreopoulos et al., 2012) by controlling for the regional unemployment rates at times
other than age 16 and 19. In particular, as a precaution against the effect of the
unemployment rate at age 35 being loaded onto the effect of the unemployment rate
at age 16 (or 19), I control for the unemployment rate at age 35 in all regressions.?
After accounting for regional and cohort fixed effects, the crucial identifying as-

28 As noted by Bertrand et al. (2004), standard errors might suffer from serial correlation. Hence,
I follow Liang and Zeger (1986); Arellano (1987) and employ a model with one level up clustering
(cluster on the 89 regions).

2The coefficient of B would be biased upwards (downwards) if the length of the business fluctuation
causes youth facing high UR16 or UR19 to be more (less) likely to face a high unemployment rate in
the year when their earnings and employment outcomes are measured.

17



sumption is that the difference in earnings observed between regions with high and
low unemployment rates would be the same if they did not experience the differ-
ence in the local unemployment rate. This assumption could be violated if there
was a differential time trend between regions of high and low unemployment. For
example, there could be a decrease in parental education over time in the regions
if, for example, poor labor market prospects cause selective migration. Hence, over
time, there might be a systematic compositional change in the characteristics between
the cohorts residing in high- and low-unemployment regions, and this compositional
change could also be related to the youth (adult) labor market outcomes. To investi-
gate the plausibility of compositional changes between cohorts, I include the vector
x of observable characteristics expected to influence adult labor market performance.
All variables in the x vector are measured prior to the age of 16. Variables observed
after the intervention (at age 16) could be influenced by UR16 and UR19 (e.g., work
experience, educational attainment, marital status, number of dependents, etc.) and
hence are not included in the regression.

The identifying assumption could also be undermined if there were an under-
lying structural change in some regions. One example of such a structural change
would be an underlying trend in the educational attainment in some regions, which
results in lower regional unemployment. Moreover, such a trend in educational at-
tainment could also boost earnings in these regions. To investigate the plausibility
of this, I include interactions between the regional indicators and a linear time trend.
This controls for linear time trends in earnings that are specific to a region.3! These
regional-specific linear time trends remove a substantial part of the variation used to
identify any effect of UR16 and UR19 on long-term earnings, with a possible loss of
precision.

Finally, my interest is in isolating the effect of UR16 and UR19 from the effect of
the local unemployment situation at a later stage. Subsequent exposure to a high un-
employment rate might hurt the individuals just as much as did UR16 and UR19. This
would potentially confound the estimates, given that business-cycle shocks might be
correlated with the local labor market conditions at the time of labor market entry.
First, as noted by Oreopoulos et al. (2012), persistently poor labor market conditions

30The analysis where I use birth region would also serve as a robustness test for exploring whether
selective migration could bias the estimates.

31 Although T indeed control for parental education in equation 1, the trend in average educational
attainment in each region could potentially develop in a different pattern in some regions over the
period when the cohorts are 16, as there is a very high increase in overall educational attainment over
this period.(NOU, 1994) Nonetheless, as educational attainment is probably endogenous to the local
unemployment rate, this variable cannot be included as a covariate.
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could make it difficult for the cohort facing high UR16 or UR19 to select themselves
out of a poor initial job. Second, as mentioned in Section 2.1, early mobility could be
important for wage growth. For example, the later unemployment rate could prevent
promotions or wage growth through job mobility, independent of the unemployment
rate they faced at age 16 or 19. But, with the existence of contemporaneous correla-
tions in the unemployment rate, which are not taken out by the regional fixed effects,
this effect could be attributed to UR16 or UR19.

To address this, I follow Oreopoulos et al. (2012) and employ a robustness test
by including covariates for the history of the local unemployment rate from age 16 to
35. However, as suggested by Oreopoulos et al. (2012), I do not include the unem-
ployment rate each year from age 16 to age 35, as the strong correlation in the local
unemployment rates across years would give imprecise estimates. Instead, I include
the history of the local unemployment rates with a three-year span between them.

To capture if local labor market conditions faced by youth with varying abilities
at ages of 16 and 19 have heterogeneous effects on labor market outcomes, I use the
OLS model

LMO; = a+ R, +NUR, .+ OLow; + pMed; + BLow;UR, . + YMed;UR, . + Ax; + &

(@)
Here, Low; and Med; are indicators of low- and medium-ability types, as defined in
Section 4 above. I also interact the ability type variables with the ¢, and R,, since
there could be fundamental differences in labor earnings across ability types.>> With
this inclusion, I end up with essentially the same estimated effect as I would have ob-
tained by exploring the effect for each ability type in a subsample analysis. However,
I can now directly investigate potential heterogeneous effects on LM O; across ability
types, as revealed by the coefficients B and y. The coefficients 8 capture the dif-
ferential effects of the local unemployment rates (at various ages) on the low-ability
type compared with the high-ability type, and 7y captures the differential effects of
the local unemployment rate (at various ages) on the medium-ability type compared
with the high-ability type.

32For example, assume that the low-ability type individuals are more likely to live in non-densely
populated regions where the distances to alternative jobs are longer. Then a high unemployment rate
could be more harmful for low-ability individuals. This emphasizes the importance of interacting the
ability type with the region of residence.
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6 Empirical Results

6.1 Main results for earnings

The estimated effects of the labor market conditions at age 16 and 19 on youth earn-
ings at age 35 are presented in Table 2. The first column shows estimates from the
model in equation 1 without covariates (x). We can see in column 1 of Table 2 that
adult earnings at age 35 are negatively affect by the unemployment rate youth faced
at age 19.

As discussed in Section 5, a concern for the empirical strategy is unobserved
compositional change in the cohorts in different regions that is systemically corre-
lated with UR16 and URI19. If this happens, then including covariates for the indi-
viduals’ and their parents’ observable characteristics in the regression model could
change the estimates. As we see in column 2, the inclusion of these covariates only
has a modest impact on the coefficients, suggesting that such compositional changes
are not seriously affecting the estimates.

As stressed in Section 2.2, theory suggests that youth might react to business
cycles in different ways. Low-ability youth could be more likely to experience un-
employment in recessions or be downgraded to a lower-quality job. This could again
affect their future employment or earnings. To investigate this, I stratify the sample
by ability.>3> Column 3 of Table 2 gives the results of using equation 2 on the three
ability subsamples defined in Section 4. We see that the low-ability individuals suffer
a substantially larger earnings loss if they are subject to a high unemployment rate at
age 16 than do the high-ability individuals. The interaction between medium ability
and the local unemployment rate at age 19 is also large in magnitude and statistically

331 have also followed Raaum and Rged (2006) and estimated a model where I predict years of
education at age 34 based on several exogenous parental and individual characteristics, all included in
equation 1. The individual score function obtained from this model is further used to construct three
subsamples by dividing the sample by deciles of the individual score function: the two lowest deciles,
deciles 2-4, and deciles 5-10. The number of individuals in each category for this model is essentially
the same as in the three ability categories used in column 3 of Table 6.1. The estimated differential
effects of UR16 and UR19 on earnings across the subsamples produced by this model are negative and
suggest that the disadvantaged youth are more vulnerable to the local unemployment rate at graduation,
but these are statistically insignificant. This echos the statistically insignificant differential effects that
Raaum and Rged (2006) show for the UR16 and UR16 on employment and non-employment. In the
differential analysis conducted by Raaum and Rged (2006), the target was to explore heterogeneous
effects across individuals of disadvantaged and advantaged family backgrounds. In this paper, on the
other hand, I seek to explore existing differential effects across individuals of different ability. It is
well documented that parental characteristics, such as income and education, are positively correlated
with their children’s ability and skill level (Solon, 1999). However, these characteristics are imperfect
measures of the adolescents’ ability.
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significant. For the high-ability individuals, the estimated effects produced by this
model suggest that a 1 percentage point increase in the local unemployment rate at
age 19 resulted in a long-term earnings decrease of 0.54 percent.>* For the low-ability
youth looking at the local unemployment rate at age 163, we see that earnings loss
is 3.7 percent (0.0338+0.0029).

As mentioned in Section 5, the effects that UR16 and UR19 have on long-term
earnings might systematically vary by region over time for reasons that are indepen-
dent of labor market opportunities, such as unemployment experience or job quality.
To explore this, column 4 includes regional-specific linear time trends. This reduces
the estimated effects somewhat. In particular, for high-ability individuals, the coeftfi-
cient is positive but insignificant.?® The results still reveal differential effects across
ability types, suggesting that low- and medium-ability types are more vulnerable than
high-ability types to the local unemployment rate faced at age 16.

An alternative interpretation for the observed differential effect across ability
types is that low- or medium-ability youth are in general more likely to enter the labor
market at ages between 16 to 19, and the unemployment rate could be less important
for the high-ability youth who would undertake higher education independently of
the labor market condition they faced at this age. However, this line of interpretation
does not seem to be of primary importance in explaining the differential effects of
UR16 and UR19 on earnings across ability type. Recall from Section 4 that a high
fraction of individuals in each subsample are predicted to graduate when they are
between 16 and 19. In particular, from Table 1 we see that 60 percent of high-ability
individuals are predicted to graduate before or at age 19, as they have 13 or fewer
years of education. Hence, the unemployment rate at age 19 is relevant also for the
individuals in this subsample. To further explore this, I report the coefficients in col-
umn 5 from a model where I restrict the sample to individuals who have less than 14
years of schooling and are expected to graduate from school and enter the labor mar-
ket at age 19 or earlier. The estimated coefficients produced by this model need to be
interpreted with caution, as this sample selection criteria could be endogenous to the
local unemployment rate. In particular, some high-ability individuals might be en-

341n the sample, the standard deviation in the local unemployment rate at age 19 and 16 is about 1.3
and 1.0, respectively.

35Recall from Section 4 that the critical age for the high-ability individuals was 19, while it was at
age 16 for the low-ability youth.

36This could be explained through different underlying trends in educational attainment in the regions
with high and low unemployment. Moreover, the increase in educational attainment could be most
relevant for high-ability individuals. Thus, the unemployment rate seems somewhat less relevant for
high-ability individuals when we include the regional-specific time trend in the model.

21



couraged to complete their current educational track or undertake higher education,
which would yield an upward bias in the estimated effect in column 5. Comparing
columns 3 and 5, we see that restricting the sample to educational attainment does
not affect the coefficients of interest. This emphasizes that the unemployment rate at
age 19 is relevant for the subsample of high-ability youth.?’

In column 6 I substitute the dependent variable with a variable capturing mean
earnings when the individual is 30 to 35. I do this to investigate whether I observe a
similar effect of UR16 and UR19 on earnings when looking at earnings over a longer
time period. Comparing columns 6 and 3, we see that the effect of UR16 and UR19
on average earnings is essentially the same as in the results on earnings at age 35.38

Another potential concern regarding the empirical strategy mentioned in Section
5 is that UR16 and UR19 could be correlated with exposure to subsequent unemploy-
ment rates. This is particularly concerning for the unemployment rate at the time of
measuring the outcome variable (age 35), and in Table 2 I have thus followed previ-
ous studies in controlling for the unemployment rate at that time. However, effects
of unemployment rates between age 19 and 35 could also load onto the estimates
for UR16 and UR19, and if so, including controls for the unemployment rates from
age 19 to 35 could reduce the estimated effects of UR16 and UR19. By including
unemployment rates after age 19, we can also study how workers are affected by
unemployment rates later in their career. In Table 3 I investigate how local unem-
ployment rates at other ages affect long-term earnings. First, column 1 is similar to
results in column 2 of Table 2, although I also include the full history of the local
unemployment rate with a three-year span between each included UR.*

371 ran a model restricting the sample to individuals with exactly ten years of schooling at age 28,
who are expected to graduate and enter the labor market around age 16. This gives subsamples of sim-
ilar sizes. As with column 5, this sample restriction could be endogenous. The interaction between
low-ability type and unemployment rate at age 16 produced by this model was negative, large in magni-
tude and statistically significant, suggesting that for high- and low-ability types the UR16 have a large
differential effect on long-term earnings. However, the interaction between medium-ability type and
UR16 or UR19 was insignificant and slightly smaller in magnitude.

381 have also looked at the effect on accumulated earnings in the time period when the individuals
are between 19-35, and the coefficient produced by this model echos the findings from Table 2.

3 Since the unemployment rates at ages 19 to 35 are highly correlated, I do not include it for each year
(to avoid imprecise estimates). There is still a substantial correlation between the unemployment rates
included with the three-year span; hence multicollinearity between the included covariates could still
give imprecise estimates. However, in Appendix A.2, panel A, I explore the effects on earnings of UR
in a model where I only include UR16, UR19, UR25 and UR35. The estimated effects from this model
(columns 1 and 2) echo those in Table 3. Panel B uses a model where I average the unemployment
rates experienced over a four-year period. In particular, I group 16 to 19, 22 to 25 and 28 to 31. I also
control for the unemployment rate at age 35. From panel B columns 1 and 3, we see that for high-
ability youth, there is a persisting negative effect on long-term earnings of the unemployment rate they
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Comparing column 2 of Table 2 with column 1 Table 3, we see that the estimated
effect of UR16 and UR19 is only modestly influenced by the inclusion of the full un-
employment rate history.** Moreover, we see that these inclusions yield a significant
UR16 coefficient. In column 2 I explore the existence of heterogeneous effects on
earnings across ability types, using the preferred model from column 3 in Table 2.
Here too, the estimates for UR16 and UR19, as well as the interactions with ability
types, are only modestly affected by the inclusion of subsequent unemployment rates.
Hence, I find little evidence that the effects on long-term earnings of UR16 and UR19
are mainly explained by correlations in the local unemployment rate at expected age
of graduation and later in life.

For the high-ability individuals in column 2, long-term earnings seem to be some-
what affected by the local unemployment rates at ages 16-25. Meanwhile, the interac-
tion between low- (medium) ability type and UR22, UR25 and UR28 turns positive.
However, it is only marginally significant for the UR2S interacted with low-ability
type. So we cannot determine a heterogeneous effect of the subsequent unemploy-
ment across ability types. Nevertheless, the estimates in column 2 suggest that for
the low- (medium) ability types, the full effect of unemployment at ages between 22
and 28 is close to zero and insignificant, while the full effect of the UR16 for the
low-ability type is large in magnitude and statistically significant. This emphasizes
that the unemployment rate at the time when they typically enter the labor market is
particularly important in determining their long-term earnings.

For high-ability individuals, long-term earnings seem to be similarly affected by
the unemployment rates that they face up until they are 28. One explanation for
the long-term effects on earnings of the subsequent unemployment rate for the high-
ability type could be that high unemployment rates prevent wage growth through
promotion or job mobility, and that this is most important for high-ability workers.*!
An alternative interpretation is that highly educated individuals tend to enter the labor

experience when they are 22-25. Meanwhile, the estimated interaction between low (medium) ability
type and UR22-25 is positive and large in magnitude but insignificant. In particular, multiplying the
UR22-25 for the high-ability type with the estimated interaction between low- (medium) ability type
and UR22-25 shows that the effect of UR22-25 for low- (medium) ability type is close to zero and
insignificant. This suggest that the UR22-25 is not important for long-term earnings for the low- and
medium-ability types. Notably, the coefficient for the interaction between medium- (low) ability and
the UR16-19 is large in magnitude, although only significant in column 2.

40This echoes the findings of Oreopoulos et al. (2012) for college graduates. They also showed that
including the full history of the unemployment rates in the model only modestly affected the coefficient
of the unemployment rate at labor market entry.

4IRelated to this, Illoong et al. (2010) show that cohorts entering the labor market during a boom are
promoted faster than those entering during a rescission.
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market at ages 22-28, and therefore the UR22 and UR25 affect long-term earnings
for the high-ability individuals. If high-ability individuals are more affected by the
local unemployment rate at ages 22-28 (because this also represents a time of labor
market entry following graduation from higher education), then I would expect the
same estimate to be weaker in a sample of only those with less than 14 years of edu-
cation. In column 3 I thus restrict the sample to individuals with less than 14 years of
schooling. Comparing columns 2 and 3 in Table 3, we see that the coefficients of in-
terest are largely unaffected by this sample restriction. Although (as also mentioned
in Section 6.1) these estimates need to be interpreted with caution, as educational at-
tainment could be endogenous, the results support the idea that a high unemployment
rate early in the career could depress the wage increases that would otherwise have
accrued through, for example, a process of ladder climbing.

6.2 Robustness

One potential concern regarding the estimates presented in Table 2 is that the region
of residence at age 16 could be endogenous to the local unemployment rate at age
16. For example, based on unobservable characteristics, some youth—potentially the
more productive ones—might decide to migrate to a region with a lower expected
unemployment rate if they foresee a high unemployment rate at age 16. This could
potentially bias the OLS estimates of 8 and ¥ in equation 2 because of selection. In
particular, if the more productive individuals foresee a high unemployment rate, they
could be more likely to migrate to a region with a lower unemployment rate, some-
thing which would leave a negatively selected group of low productivity individuals
behind. If so, the correlation between the unemployment rate at age 16 and earnings
at age 35 could be explained by a compositional change in the distribution of the
productivity of the cohort facing the high unemployment rate.

The plausibility of this is examined in the first three columns of Table 4. Column
1 shows the exact same results as in the preferred model in column 3 of Table 2.
In column 3 I assign the individual to the unemployment rates in their birth region
(instead of the region of actual residence). Notably, birth region is missing for some
individuals, and in column 2, therefore, I replicate the model in column 1 on the
sample where birth region is not missing. I expect that using the birth region instead
of the actual region of residence could result in attenuation bias and less precision,
as the unemployment rate in the birth region will not be relevant for individuals who
have migrated. Comparing the estimates from the model with actual region of resi-
dence (column 2) with the estimates from the model using birth region (column 3),
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we see that the estimates are largely the same.

An additional robustness test is employed in column 4, where I use the unem-
ployment rates in the municipality (419) instead of the region (89) of residence at
age 16. The resulting estimates are essentially the same as the main estimates shown
in column 1, although precision tends to increase as there is more variation in the
data. While the unemployment rates in the relevant labor market (region) should be
more pertinent than the unemployment rate in the municipality, one concern with
this model is that selective migration could be more prevalent. Indeed, we see from
the mean of the dependent variables in columns 5 and 6 that migration out of the
municipality of birth by age 16 is substantially larger than out of region of birth.

In columns 5 and 6 I investigate directly whether migration before age 16 is
“affected” by the local unemployment rates at ages 16 and 19. The dependent variable
is now, first, whether the individual migrated out of the region of birth before age 16
(column 5), and second, whether the individual migrated out of the municipality of
birth before age 16 (column 6). The estimates in columns 5 and 6 are close to zero
and insignificant, suggesting that the local unemployment rates matter little for such
migration.

6.3 Results for disability pension, employment and education

In Table 5 I investigate possible mechanisms through which the local unemploy-
ment rates at the time of typical labor market entry could cause differential effects
on long-term earnings for individuals of various ability types. I will first look at
adult employment as a possible mechanism affecting long-run earnings. Youth un-
employment or having a poor quality job may reduce a worker’s future productivity,
thereby increasing the likelihood of facing unemployment or underemployment in
the future. We know that the unemployment rates faced by youth at ages 16 and 19
have a substantial and persistent effect on adult employment prospects (Raaum and
Rged, 2006).

In Section 2.2 T argued that the negative effects on earnings, employment and
disability pension utilization would be most pronounced for low-ability youth. In
columns 1 and 2 of Table 5, I explore whether we can detect differential effects
on employment across the ability types (see Section 4 for definitions). First, we
can see that the estimated effect of the unemployment rate at ages 16 and 19 on
employment and full-time employment is small in magnitude and insignificant for
the high-ability individuals. However, the estimates of the interaction effects (cf. 8
and 7y in equation 2) suggest that there are differential effects on adult employment
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with respect to ability type. In particular, we see that low-ability individuals are less
likely to be employed in adulthood if they faced a high unemployment rate at age 16.
Interpreting the baseline estimate for low-ability youth (11 + ) in columns 1 and 2 as
percent of change from the outcome mean, we have a 3 percent decrease in the adult
(full-time) employment if the local unemployment rate they faced at age 16 increases
by 1 percentage point.

As outlined in sections 2.1 and 2.2, we may expect the local unemployment rate
that youth face at ages 16 and 19 to affect the likelihood of entering disability pension
in adulthood, and this effect could differ by ability type. In column 3 I investigate
this, and the estimates in column 3 align well with these expectations. First, we see
that the estimated effect for high-ability individuals is small in magnitude and only
marginally significant. Second, we do not observe any differential effect between
high-ability individuals and medium-ability individuals. However, we do see that
low-ability individuals are significantly likely to draw a disability pension at age 35
if they faced a high UR16. In particular, I find that the likelihood of entering the
disability pension program increases by as much as 20 percent for the low-ability
youth if the UR16 increases by 1 percentage point.*?

It is worth noting that if the unemployment rates at age 16 and 19 affect labor
market attachment at age 35, then the negative effect on earnings at age 35 (detected
in Table 2) could stem entirely from the reduction in employment or the increase in
disability utilization, and not from a reduction in wages. The plausibility of this could
be examined by re-estimating the preferred model from Table 2 by using different
sample restrictions based on labor market attachment at age 35. However, this line
of sample restriction may be problematic since it is probably endogenous to the local
unemployment rates youth face at age 16 and 19.*3 In columns 4 and 5 I implement
an alternate strategy for exploring whether reduced employment is the mechanism of
primary importance for explaining the negative effect on earnings observed in Table
2. That is, I report the estimated effect on alternative earnings thresholds of the local

42Notably, poor labor market entry conditions might affect disability participation through a health
effect. In particular, Tella et al. (2003) shows that recessions lead to a considerable loss in national well-
being. Moreover, in the epidemiological literature, youth unemployment experiences have been linked
to depression through loss of self-esteem or mental stress (McKee-Ryan et al., 2005). Moreover, there
is evidence of health effects, including effects on mortality, of being exposed to plant downsizing(Rege
et al., 2009; Sullivan and von Wachter, 2009).

“3However, the endogeneity of such a sample will probably lead to a downward bias because of
negative selection. This type of negative selection aligns with the theory stating that if all else is equal,
then the most productive worker has a higher likelihood of being employed. If these workers were
employed, they would most likely be low earners. Hence, with this restriction, we probably exclude
more of the predicted low earners who faced a high unemployment rate at ages 16 or 19.
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unemployment rates at ages 16 and 19. If the entire earnings effect observed in Table
2 is explained by an effect on labor market attachment, then we should not expect any
effects of UR16 and UR19 on the likelihood of having particularly high earnings. In
columns 4 and 5, two indicator variables for high earnings are defined for earning
above six and eight times the “basic amount” defined in Section 4.

Column 4 reveals that those of high ability are less likely to earn more than six
times the “basic amount” if they faced high UR19, but this is insignificant. The in-
teraction between low- (medium) ability type and UR16 (UR19) is negative, large in
magnitude and statistically significant. This suggests that for low- (medium) ability
individuals, versus those with high abilities, UR16 (UR19) is more likely to reduce
the probability of having high earnings during adulthood. Nonetheless, high-ability
individuals are significantly less likely to end up with particularly high earnings (de-
fined by earning more than eight times the “basic amount”; see column 5). This also
applies for the low- and medium-ability types, as the interaction terms between abil-
ity type and UR19 are negative, small in magnitude and insignificant. In general, the
results suggest that the effects on labor market attachment observed in columns 1 and
2 are not the only important mechanisms explaining the effect of UR16 and UR19
on long-term earnings. Moreover, comparing the estimated effect for the high-ability
individuals in column 1 to that in column 5, we also see that the effect on earnings
observed for these individuals (in Table 2 column 3) appears to be mainly driven by
a reduction in the likelihood of ending up with particularly high earnings.

In Section 2.2 I address how admission standards in high schools and colleges
might increase during recessions due to an increase in the number of applicants. I thus
expect a larger effect of the unemployment rate at ages 16 and 19 on education for
individuals of the high-ability type compared to the low-ability type. If so, the long-
term effects on earnings for the high-ability type mirrors both a negative effect on
earnings for those who actually enter the labor market, and a mitigating positive effect
on earnings for those who undertake higher education. Table 6 explores potential
heterogeneous effects on educational attainment of UR16 and UR19.

Column 1 shows that the average effect of the local unemployment rate at age
16 and 19 on completing high school is close to zero and statistically insignificant.
Meanwhile, in column 2, which explores the estimated effect of low- and medium-
ability types interacted with the local unemployment rate at age 16 and 19, reveals
that the low- and medium-ability types are less likely (than the high-ability type) to
complete high school if they faced a high unemployment rate at expected time of
graduation, although the differences are small in magnitude and statistically insignif-
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icant.

In column 3 I investigate whether the local unemployment rates affect the like-
lihood of undertaking higher education. Not surprisingly, the coefficient of UR16
is negative, small in magnitude and insignificant: At this age, youth are still in sec-
ondary education and the unemployment rate at this age is not likely to affect their
decision to go on to higher education. The coefficient of UR19 is, however, positive
but also small in magnitude and insignificant. This echoes the findings of Raaum and
Rged (2006), who find no effect of UR16 and UR19 on educational attainment.

Column 4 includes the interaction between ability type and UR16 and UR19
to investigate whether there is a differential effect on the likelihood of undertaking
higher education. Interestingly, the estimated effect for the high-ability type demon-
strates that they are significantly more likely to undertake higher education if they
face a high unemployment rate at age 19. For example, the coefficient of 0.0059
implies that an increase by 1 percentage point in the local unemployment rate at
age 19 raises the likelihood of undertaking higher education by about 2 percent for
the high-ability individuals. The estimate on the interaction between low (medium)
ability type and UR16 (UR19) is negative but only statistically significant for the
medium-ability type. The estimates in column 4 indicate that the effect on educa-
tional attainment is close to zero and insignificant for the low- and medium-ability
types. In general, the results support the assertion that it is the high-ability individuals
who undertake higher education when unemployment is high.**

It is worth underlining that the estimated effects shown in this table, comparing
columns 3 and 4, suggest that the mean effect on educational attainment of the un-
employment rate at graduation could be small in magnitude or close to zero, as this
effect potentially masks offsetting heterogeneous effects. As such this could explain
the lacking (or small) effect of labor market conditions on educational attainment de-
tected in some other studies (see e.g. Raaum and Rged, 2006; Kahn, 2010). Although

44The increase in educational attainment could simply be explained through an increase in the supply
side, where more attractive study places are available. However, recall from Section 5 that the empirical
model includes year fixed effects. With this inclusion, the yearly increase in the number of study places
is controlled for. Notably, the estimated effect could still reflect an increase (decrease) in the supply
of study places, rather than increased (decreased) demand, if the regional supply of study places is
correlated with the regional unemployment rate(See e.g Reiling and Strgm, 2012, for a discussion of
this). Unemployment rates could also affect students’ decisions to enter (or remain in) higher education.
While high unemployment could induce high-ability individuals to undertake more education, it may
reduce the low-ability individuals’ expected payoffs from further education if they fear that they will
not be able to obtain work regardless of educational level, or if they are not admitted since the high-
ability students occupy more study places. This could thus induce low-ability individuals to undertake
less education if unemployment is high.
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the estimated effect for the high-ability individuals is not very large, it is supportive
of the hypothesis suggesting that the differential effects that the local unemployment
rate at age 16 and 19 has on long-term earnings (detected in Table 2) are explained
through an indirect effect on the likelihood for high-ability individuals to undertake
higher education.

7 Conclusion

This paper investigates how local unemployment rates faced by males at ages 16 and
19 have long-term effects their labor market outcomes. The empirical model focuses
on the unemployment rate at age 16 and 19 because this is the expected graduation
age for compulsory school (16) and high school (19) in Norway, and thus also the
age of typical labor market entry for low-skilled workers.

The results suggest that young men facing a high unemployment rate at age 16
or 19 are subject to long-lasting reduction in labor market outcomes. The low-skilled
youth are predicted to suffer most in terms of unemployment or job quality during
recessions. The literature that has investigated the long-term effects on labor market
outcomes for disadvantaged or low-skilled youth is somewhat mixed. The present
analysis applies a direct measure of ability that is available for every Norwegian man
(IQ). Employing this measure shows that the low-ability individuals who experienced
poor labor market conditions at their expected time of labor market entry suffer from
a persistent reduction in earnings and a substantially higher disability rate at age 35.

This paper contributes to the existing literature by investigating differential effect
across individuals of different ability. The empirical results demonstrate that low-
ability males, versus those with high ability, suffer larger earnings reductions, have a
weaker adult labor market attachment and are more likely to utilize disability pension
at age 35. Moreover, youth who faced poor labor market conditions at age 16 and
19 are less likely to have particularly high earnings in adulthood, suggesting that an
effect on labor market attachment is not the only mechanism explaining the long-
lasting reduction in earnings. Indeed, the paper also finds that high-ability youth, but
not youth in general, are more likely to undertake higher education if unemployment
rates are high at the time of graduation from high school.

This paper is relevant to the current policy discussion on the youth that could be
“left behind” as a cause of the financial crises. If the timing of labor market entry is
particularly important for the youth’s long-run labor market outcomes, then govern-
ments might want to intervene with job training programs or programs that improve
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the transition from school to work for the young labor market entrants. Moreover, if
differential effects across ability exist then we might want to target the particularly
disadvantaged individuals, not only to help them enter and remain in the labor force,
but also to avoid future public costs in terms of disability expenses.
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Figure 1: Distribution in educational attainment measured as years of schooling
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Table 1: Summary statistics
Low IQ Medium IQ High IQ

Earnings at age 35 332.7 394.2 475.2
(188.0) (193.9) (229.9)
Employment at age 35 0.691 0.788 0.843
(0.462) (0.409) (0.364)
DP recipient at age 35 0.0708 0.0274 0.0113
0.257) (0.163) (0.106)
Education years at age 34 11.03 12.02 13.94
(1.453) (1.799) (2.506)
<13 years of education 0.986 0.919 0.594
(0.116) (0.273) (0.491)
Paternal education years 9.745 10.40 11.82
(2.049) (2.336) (3.007)
Maternal education years 9.447 9.891 10.88
(1.547) (1.764) (2.316)
Paternal earnings (Child’s age 8-10) 202.0 221.3 253.8
(83.17) (86.09) (100.6)
Father’s age at birth 30.27 30.15 30.54
(7.178) (7.036) (6.896)
Mother’s age at birth 26.59 26.71 27.30
(6.081) (6.024) (5.909)
Maternal birth cohort (year) 1939.9 1939.7 1938.7
(7.534) (7.635) (7.883)
Birth cohort (year) 1966.4 1966.4 1966.0
(3.828) (3.954) (4.375)
Birth order 2.295 2.166 1.993
(1.271) (1.192) (1.107)
Family size 3.165 3.036 2.905
(1.324) (1.234) (1.151)
1Q 1.704 3.615 6.251
(0.456) (0.486) (1.207)
Observations 31,544 117,497 278,366

Notes: Standard deviations in parentheses for mean statistics. Earnings are measured in
NOK (2009)/1000. DP indicates disability pension utilization. Family size refers to number
of children in family.
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Table 3: Effect of subsequent unemployment rate on earnings

6] @ 3
Estimate SE Estimate SE Estimate SE

UR16  -0.0070* (0.0033)  -0.0064 (0.0040)  -0.0026 (0.0045)
UR19  -0.0071* (0.0028)  -0.0055+ (0.0030)  -0.0065+ (0.0034)
UR22  -0.0042 (0.0026)  -0.0045+ (0.0026)  -0.0044 (0.0035)
UR25  -0.0037 (0.0024)  -0.0050+ (0.0030)  -0.0066+ (0.0036)
UR28  -0.0033 (0.0026)  -0.0047 (0.0032)  -0.0048 (0.0039)
UR31  -0.0022 (0.0034)  0.0026 (0.0040)  0.0055 (0.0044)
UR35  -0.0188**  (0.0034) -0.0196**  (0.0039) -0.0201**  (0.0049)
L abilityx UR16 -0.0291*%*  (0.0100)  -0.0304**  (0.0102)
L abilityx UR19 0.0011 (0.0085)  -0.0005 (0.0084)
L ability x UR22 -0.0034 (0.0087)  -0.0035 (0.0090)
L ability x UR25 0.0051 (0.0100)  0.0051 (0.0101)
L ability x UR28 0.0192+ (0.0102)  0.0194+ (0.0103)
L ability x UR31 -0.0061 (0.0092) -0.0118 (0.0094)
L ability x UR35 -0.0054 (0.0159)  -0.0069 (0.0151)
M ability x UR16 0.0056 (0.0053)  0.0031 (0.0058)
M ability x UR19 -0.0075 (0.0048)  -0.0077 (0.0055)
M ability x UR22 0.0038 (0.0049)  0.0029 (0.0054)
M ability x UR25 0.0082 (0.0058)  0.0105+ (0.0058)
M ability x UR28 0.0081 (0.0063)  0.0088 (0.0065)
M ability x UR31 -0.0105 (0.0066)  -0.0145* (0.0069)
M ability x UR35 0.0043 (0.0074)  0.0028 (0.0085)
Obs. 427,407 427,407 316,284

Notes: OLS regressions, with robust standard errors in parentheses. Dependent variable

is log earnings at age 35. Letters L and M indicate low- and medium-ability type. The

model in column 1 is identical to column 2 in Table 2 but with the inclusion of the

subsequent unemployment rates at ages 22, 25 and 31. In columns 2 and 3 the models
are identical to the models in columns 3 and 5 of Table 2. The sample in column 3 is

restricted to individuals with less than 14 years of education.
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Appendices

Table A.1: Sample restriction

ey 3] 3) “ (5) (0)
Dependent Var.  Earnings Earnings Earnings Earnings Mortality ~ Migration
UR16 -0.0006 -0.0007 -0.0029 -0.0036 0.0003 0.0003
(0.0036) (0.0040) (0.0042) (0.0043) (0.0007) (0.0008)
UR19 -0.0079%*  -0.0079** -0.0054+ -0.0059%* -0.0001 -0.0005
(0.0027) (0.0027) (0.0029) (0.0027) (0.0005) (0.0007)
UR35 -0.0177*%*%  -0.0176%*  -0.0173**  -0.0198** 0.0001 -0.0015+
(0.0037) (0.0038) (0.0040) (0.0041) (0.0008) (0.0009)
Low ability x UR16 -0.0338**  -0.0315%* 0.0011 0.0016
(0.0105) (0.0091) (0.0027) (0.0020)
Low ability x UR19 -0.0036 -0.0098 -0.0012 -0.0009
(0.0081) (0.0076) (0.0022) (0.0015)
Low ability xUR35 -0.0133 -0.0201 -0.0044 0.0010
(0.0158) (0.0141) (0.0036) (0.0022)
Medium ability x UR16 0.0006 0.0019 0.0002 -0.0003
(0.0061) (0.0050) (0.0013) (0.0013)
Medium ability x UR19 -0.0086+ -0.0091%* 0.0001 0.0004
(0.0045) (0.0039) (0.0010) (0.0010)
Medium ability x UR35 -0.0000 0.0042 0.0024+ 0.0012
(0.0070) (0.0074) (0.0014) (0.0013)
Sample restricted to:
Non missing X X X X X
Not migrated or dead X
Mean of the dependent variable for:
Low 0.0289 0.0116
Median 0.0193 0.0127
High 0.0131 0.0246
N 464,026 427,407 427,407 407,532 427,407 427,407

Notes: OLS regressions, with robust standard errors in parentheses. Dependent variable is log earnings

at age 35 in columns 1-4, died before the age of 36 in column 5, and migrated out of the country before

2009 in column 6. The model in columns 1 and 2 is identical to column 2 in Table 2. In columns 3-6 the

models are identical to the preferred model in Table 2 column 3. “Non-missing” indicates no missing

observation for IQ, education or both parents. The data do not contain information about the year of

migration; hence I use migration status in 2009 instead of the status at a specific age.
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Table A.2: Effect of subsequent unemployment rate on earnings, exploring alterna-
tive specifications

(1 2)

Panel A

UR16 -0.0044 (0.0037) -0.0010 (0.0043)
UR19 -0.0047+  (0.0025) -0.0054+  (0.0029)
UR25 -0.0056*  (0.0026) -0.0074** (0.0027)
Low abilityx UR16 -0.0230**  (0.0085) -0.0243** (0.0087)
Low abilityx UR19 -0.0036 (0.0071) -0.0045 (0.0072)
Low ability x UR25 0.0037 (0.0083)  0.0046 (0.0083)
Medium ability x UR16 0.0033 (0.0049)  0.0009 (0.0053)
Medium ability x UR19 -0.0095*  (0.0039) -0.0105*  (0.0042)
Medium ability x UR25 0.0076 (0.0048)  0.0095*  (0.0044)
Panel B

UR16-19 -0.0115*  (0.0051) -0.0071 (0.0046)
UR22-25 -0.0098**  (0.0030) -0.0128** (0.0037)
UR28-31 -0.0051 (0.0042) -0.0000 (0.0047)
Low abilityx UR16-19 -0.0184 (0.0119) -0.0244*  (0.0122)
Low ability x UR22-25 0.0085 (0.0136)  0.0085 (0.0133)
Low ability x UR28-31 0.0108 (0.0122)  0.0018 (0.0113)
Medium ability x UR16-19 -0.0074 (0.0071) -0.0145+  (0.0074)
Medium ability x UR22-25 0.0107 (0.0079)  0.0123 (0.0074)
Medium ability x UR28-31 0.0013 (0.0083) -0.0046 (0.0079)
Observations 411,892 304,856

Notes: OLS regressions, with robust standard errors in parentheses. Dependent variable is
log earnings at age 35. The model in panel A, columns 1 and 2 is essentially the same as the
preferred model in Table 2 column 3, but it also includes interaction of ability type and the
local unemployment rate at age 25. In panel B, UR16-19, UR22-25 and UR28-31 refer to the
mean of the local unemployment rate that the youth faced at the time they were 16 to 19, 22
to 25 and 28 to 31 years old, respectively. All models in the table also include the current
unemployment rate. The sample in column 2 is restricted to individuals with less than 14
years of education
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Table A.3: Specification analyses, exploring zero earnings.

)] @3] 3) C)) ) (0)
url6 -992 -0.0017 -0.0212 -0.0036 -0.0029 -0.0025
(1774) (0.0046) (0.0159) (0.0045) (0.0042) (0.0040)
url9 -2860%* -0.0051 -0.0063 -0.0055+ -0.0054+ -0.0053*
(1108) (0.0034) (0.0157) (0.0032) (0.0029) (0.0026)
ur35 -8673** -0.0169*%*  -0.0449+  -0.0184**  -0.0173**  -0.0166**
(1661) (0.0049) (0.0232) (0.0044) (0.0040) (0.0037)
L ability xurl6 -10467**  -0.0363**  -0.2293**  -0.0415%*%  -0.0338**  -0.0283**
(3599) (0.0123) (0.0791) (0.0123) (0.0105) (0.0092)
L ability xurl19 -373 -0.0008 -0.0172 -0.0041 -0.0036 -0.0028
(2838) (0.0109) (0.0607) (0.0093) (0.0081) (0.0072)
L ability xur35 -961 -0.0282 -0.0585 -0.0158 -0.0133 -0.0110
(5506) (0.0195) (0.0949) (0.0181) (0.0158) (0.0141)
M ability xurl6 601 0.0069 -0.0070 0.0007 0.0006 0.0005
(2400) (0.0059) (0.0348) (0.0070) (0.0061) (0.0055)
M ability xur19 -2129 -0.0109* -0.0280 -0.0094+ -0.0086+ -0.0080+
(1650) (0.0047) (0.0212) (0.0050) (0.0045) (0.0041)
M ability xur35 2271 0.0045 -0.0169 -0.0009 -0.0000 0.0009
(2634) (0.0081) (0.0423) (0.0079) (0.0070) (0.0064)
Mean of the dependent variable for:
Low 332,734 12.64 11.34 12.56 12.61 12.65
Median 394,228 12.82 11.98 12.75 12.78 12.81
High 475,155 13.00 12.30 12.93 12.95 12.97
Observations 427,407 401,529 427,407 427,407 427,407 427,407

Notes: OLS regressions, with robust standard errors in parentheses. All models are identical to the

preferred model in Table 2 column 3, but with different outcome variables, and the sample in column

2 is restricted to individuals with earnings above zero. The dependent variable is earnings at age 35

in column 1, log of earning at age 35 in column 2 and log of (earning + 1) in column 3. In columns

4-6 the dependent variable is log of earning at age 35, but to keep the zero earners, earnings below one

basic amount (basic amount is defined in Section 4) are replaced by the basic amount (column 4), by

100,000 (column 5) and by the 10th percentile of earnings (column 6). Low- and medium-ability types
are denoted by L and M.
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Table A.4: Specification analyses, exploring zero earnings and mean earnings at age
30-35.

(C)] @) 3 “ &) 6

url6 -1668 -0.0075+ -0.0098 -0.0047 -0.0040 -0.0016

(1372) (0.0045) (0.0110) (0.0036) (0.0034) (0.0035)
url9 -2460%* -0.0070 -0.0014 -0.0059+ -0.0062%* -0.0046+

(1034) (0.0045) (0.0107) (0.0033) (0.0030) (0.0024)
ur30 -506 -0.0050 0.0292* 0.0002 -0.0007 0.0045

(1532) (0.0051) (0.0121) (0.0044) (0.0041) (0.0031)
ur35 -3132% -0.0095+ -0.0019 -0.0063 -0.0061 -0.0152%*

(1544) (0.0054) (0.0157) (0.0044) (0.0041) (0.0034)
L ability xur16 -7216% -0.0413* -0.1625%*  -0.0333%%* -0.0258* -0.0217%%*
(3127) (0.0180) (0.0545) (0.0119) (0.0100) (0.0078)

L ability xur19 112 -0.0071 0.0103 -0.0025 -0.0020 -0.0022
(2528)  (0.0139)  (0.0350) (0.0088)  (0.0079)  (0.0061)
L ability xur30 2770 0.0007 -0.0238 -0.0032 -0.0039 0.0003
(2718)  (0.0145)  (0.0404) (0.0098)  (0.0087)  (0.0066)
L ability xur35 932 0.0037 -0.0527 -0.0042 -0.0023 -0.0073
(4128)  (0.0182)  (0.0685) (0.0150)  (0.0129)  (0.0122)
M ability xur16 272 0.0000 -0.0304 -0.0036 -0.0029 0.0003
(2037)  (0.0081)  (0.0309) (0.0069)  (0.0060)  (0.0046)
M abilityxurl9  -2463+  -0.0102+  -0.0069 0.0106*  -0.0099*  -0.0073*
(1390)  (0.0055)  (0.0158) (0.0044)  (0.0040)  (0.0036)
M abilityxur30  -1671 -0.0012 -0.0182 -0.0030 -0.0032 -0.0019
(2190)  (0.0091)  (0.0260) (0.0074)  (0.0064)  (0.0051)
M ability xur35 2279 0.0062 -0.0206 -0.0006 0.0006 0.0017

(2244) (0.0126) (0.0277) (0.0079) (0.0068) (0.0058)

Mean of the dependent variable for:

Low 324,302 12.51 11.88 12.55 12.59 12.70
Median 379,574 12.73 12.34 12.73 12.76 12.84
High 448,697 12.91 12.58 12.90 12.91 13.00
Observations 427,407 415,022 427,407 427,407 427,407 427,407

Notes: OLS regressions, with robust standard errors in parentheses. All models are identical to the
preferred model in Table 2 column 3, but with different outcome variables, and the sample in column 2
is restricted to individuals with earnings above zero. Dependent variable is mean earnings from 30-35
in column 1, log of mean earning from 30-35 in column 2 and log of (earnings + 1) in column 3. In
columns 4-6 the dependent variable is log of mean earnings at age 30-35, but to keep the zero earners,
earnings below one basic amount in earnings (basic amount is defined in Section 4) are replaced by the
basic amount (column 4), by 100,000 (column 5) and by the 10th percentile of earnings (column 6).
Low- and medium-ability types are denoted by L and M.
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Table A.5: Decomposing the sample, effects on earnings at age 35

(D () (3)
url6 -0.0029 0.0106  -0.0055
0.0042)  (0.0113)  (0.0041)
url9 20.0054+  0.0006  -0.0035
(0.0029)  (0.0066)  (0.0035)
ur3s 20.0173%% 00160+  -0.0169%*
(0.0040)  (0.0083)  (0.0054)
Low ability xur16 -0.0338%*  -0.0375 -0.0256%
0.0105)  (0.0385)  (0.0122)
Low ability xur19 20.0036  -0.0021 -0.0025
(0.0081)  (0.0205)  (0.0110)
Low ability xur35 00133 -0.0341 -0.0073
0.0158)  (0.0258)  (0.0225)
Medium ability xur16 0.0006  -0.0179 0.0112%
0.0061)  (0.0191)  (0.0054)
Medium ability xur19 0.0086+  -0.0216%  -0.0080
(0.0045)  (0.0103)  (0.0053)
Medium ability xur35 20.0000  -0.0259 0.0164

(0.0070) (0.0173) (0.0100)

Sample restriction:

Education years All All All
Birth cohort 1959-1973  1959-1964 1965-1973
Observations 427,407 162,549 264,858

Notes: OLS regressions, with robust standard errors in parentheses. Dependent variable is
log earnings at age 35. All models are identical to the preferred model in Table 2 column 3,
but with different sample restrictions.
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Figure B.1: Distribution in educational attainment measured as years of schooling
across ability type
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