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Abstract

Working while studying at university increases the time-to-degree and may interfere with
learning, but the acquired work experience may also improve employment opportunities
and increase wages after the graduation. This study examines how university students' em-
ployment decisions affect their labor market success after the graduation. The study is
based on an individual panel data set of Finnish university students. The data set covers the
years 1987-1998, which was a period of significant changes in the Finnish labor market.
The study finds that in-school work experience increases graduates' earnings at the begin-
ning of the career, but there are no statistically significant persistent effects on employment

or earnings after controlling for the selection bias in work experience acquisition.
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1. Introduction

Working while studying is everyday life for a substantial proportion of European students.
The fraction of students in employment varies from 48 percent in France to 77 percent in
the Netherlands. On average, European working students spend 11 hours per week in paid
employment and receive between 31 and 54 percent of their total income from employment
(Euro Student 2000). Finland is no exception what comes to student employment. Roughly
half of the Finnish students work while enrolled in a university. Students who work spend
about 20 hours a week in employment and cover about half of their living expenses by in-

come from employment.

Students are a noteworthy part of the labor force, and student employment is a highly de-
bated issue because of the gains and losses it generates for the individuals as well as the
society. From the society's point of view, students provide a flexible reserve for labor. Stu-
dent workers often work part-time and can adjust their working hours to the current labor
market situation. Students tend to increase their labor supply during the economic booms
when jobs are easier to find, and reduce working during the downturns when the labor mar-

kets get tighter.

An individual may choose to enter the labor market prior to graduation for several reasons.
Many students are dependent on the extra income, but employment may also be a chance to
invest in income-enhancing skills that are not provided at university. Work experience in
the field of study may complement the formal education and improve study motivation.
Student workers might also improve their job search and interpersonal skills, get familiar-
ized with the world of work and gain sense of responsibility, all of which are valuable skills
also in their later career. Potential future employers might regard work experience as a sig-
nal for other attributes, e.g. high motivation and ability, and labor market contacts improve
employment opportunities after graduation. In most fields of study, university education
does not prepare students for one specific job and therefore appropriate work experience
may be essential for finding a job after graduation. In a survey on students of the University
of Helsinki, labor market contacts were reported as the most important reason for working
during the enrollment, and 42 percent of those who worked had a job related to the study
field (Harkénen 2001).
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Student employment has also negative effects. There is a clear trade-off between working

and studying and students engaged in working use considerably less time on their studies.
Work during the semesters may interfere with learning and academic performance, and
may even encourage students to drop out. If the enrollment in the university is not re-
stricted, working usually leads to longer times-to-degree.

Finnish university students who do not work use 35 hours per week on study-related activi-
ties, whereas working students use only 19 hours per week on studying (Lempinen &
Tiilikainen 2001). The times-to-degree in Finland have shortened slightly in the 1990s, but
the median completion time of a Master's degree is still more than one year longer than the
target duration. Hakkinen and Uusitalo (2003) found that working is one of the main rea-
sons for prolonged studies and the decrease in times-to-degree is mainly due to the higher
unemployment that decreased students' employment opportunities. The population in
Finland is ageing rapidly and many predictions show that in order to be able to finance the
Finnish welfare state there will be an increasing pressure to extend the length of the work-
ing careers and increase the labor supply. Students' part-time employment decreases the
total labor supply because it prolongs the studies and shortens the career after graduation.
Thus, students might be allocating their time non-optimally and they might receive higher

total earnings by completing their studies in time and working at graduate level jobs.

The essential question is whether the gains from working are larger than the distortion ef-
fect it has on achievement at university and on study time. This study estimates the return
to in-school work experience at the beginning of the working career after graduation using
a rich panel data set of about 3,900 individuals. The data are constructed from the Em-
ployment Statistics of Statistics Finland and cover the years 1987-1998. Using the local
unemployment rate during the studies as an instrument for the work experience acquisition
and comparing graduates with equal times-to-degree, the study finds that one additional
year spent working yields a considerable increase in earnings one year after graduation, and
the effect is positive and decreasing but statistically insignificant in the later years. How-
ever, it is likely that working increases study times and taking this into account, the effect
of work experience on earnings is much lower and statistically insignificant for all years.
There are no statistically significant effects on the employment probability if the selection

in the experience acquisition is considered.
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The rest of the paper is organized as follows. Previous literature on the returns to in-school

work is discussed in Section 2. Section 3 describes the data sets used. The features of stu-
dent employment in Finland are discussed in Section 4. The theory and econometric meth-
ods are described in Section 5. Section 6 provides the estimation results and Section 7

concludes.

2. Previous literature

Ruhm (1997) provides a thorough survey of the effects of working during school on subse-
quent labor market outcome. Most of this literature considers the effects of high school
employment and typically finds that work in high school is associated with higher future
earnings. However, it is important to examine whether these estimated effects are causal or
simply spurious correlations. Many of these studies do not adequately (or at all) control for
the potential endogeneity of the work decision or the number of hours worked. The esti-
mated effects might merely reflect the persistent role of unobservable differences in ability
or preferences that influence both the likelihood of working in high school and the later
success in labor market. This could explain why many studies have found very persistent
returns to in-school work even though the returns should diminish as individuals get more

experience in the graduate labor market.

Less research has been done on the effects of working during higher education even though
working is more common at an older age and work experience acquired near the entry to
the graduates' labor market is probably more important factor determining the success in
the later career than early work experience. Light (2001) attempts to separate the effects of
schooling and in-school work experience on post-school wages and finds that students who
accumulate work experience while in school begin their post-school careers earning 10 - 18
% more than their counterparts who gain no in-school work experience. Hotz, Xu, Tienda
and Ahituv (2002) study the effects of working while in high school or college on subse-
quent wages of men by estimating a dynamic discrete choice model. Hotz et al. find that
including a relatively rich set of background conditions and indicators of labor market con-
ditions in wage equations reproduces the positive effects of working while in school on

subsequent wages found in previous studies. However, the effects are diminished in magni-
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tude and statistical significance once the unobserved heterogeneity is taken into account

using a random effects specification.

There are also a few studies that have looked on how working affects academic perform-
ance or the quality of jobs after graduation. Paul (1982) and Stinebrickner and Stinebrick-
ner (2003) find that working is detrimental to academic performance in college, Hood,
Craig and Ferguson (1992) find that grade point averages are highest among students with
moderate amounts of work, and Ehrenberg and Sherman (1987) find positive effects of
working in on-campus jobs but negative effects of working in off-campus jobs. Hakkinen
and Uusitalo (2003) studied the student financial aid reform and the changes in times-to-
degree in Finland and found that working has a negative effect on graduation. H&mal&inen
(2003) states that in-school work experience may have non-linear effects on the quality of
graduate employment. Her results show that Finnish university graduates with moderate
amounts of in-school work experience in the study field have jobs that match their educa-
tion, but having more than 33 months of in-school work experience in the study field has a
negative impact on the job match. Time-to-degree or number of credits achieved at the uni-

versity have no effect on the quality of employment in the study.

Previous studies have considered the return of in-school work experience for men. Since
more than half of the university students in Finland are female, studying only the effects of
working for men is not justified. In addition, most of the previous studies do not control the
field of study. The returns to schooling differ across the fields of study and the amount of
work experience the student is able to acquire during the enrollment also depends on the
field of study because the employment possibilities are not uniform across the fields and the

organization of the course work affects the possibility of working during the academic year.

3. Data

This study uses data from the Employment Statistics (ES) of Statistics Finland. The data
cover the whole population and contain information on individual income, employment,
education, household composition etc. All data in the ES are register based. The study uses
a research database that the Statistics Finland has created by drawing a random sample of
350,000 individuals, aged between 12 and 74 in 1990, from the ES. This sample is repre-

sentative and includes approximately eight percent of the population in the relevant age.
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The research database is a panel and individuals in the data are followed from 1987 to

1998.

From the ES sample, all university students who started their studies after 1986 are se-
lected. The first enrollment year is restricted to 1987, because the data do not include any
information on individuals before this year, and thus, the accumulated in-school work ex-
perience cannot be calculated for earlier cohorts. First, the study concentrates only on the
graduates because the labor market for non-graduates and graduates might be very different
and, thus, graduates and dropouts are poor comparison groups. There are about 3,700
graduates in the sample. Second, the study looks at earnings of all individuals in the data
set eight and ten years after the first enrollment year regardless of their graduation status
(starting cohorts of 1987-1990, roughly 3,900 individuals). A student with a good job that
does not require a completed degree may not graduate at all or it may affect the timing of
the graduation. Therefore, it is also important to examine the labor market outcome of all

individuals and not only the outcome of graduates.

For the sample, information is collected on each student's months of employment, total an-
nual earnings, enrollment information, name of the university where enrolled, field of
study, university graduation date, and the degree achieved. In addition, student's gender,
age, marital status, presence of children, and area of residence are recorded. For the time-
variant variables these data are collected for each year between 1987 and 1998. Students
whose initial education in the first enrollment year is higher than upper secondary educa-
tion are excluded from the sample. The work experience acquired before the university
studies cannot be controlled for, but after controlling for age and excluding individuals with

prior tertiary level education this should be a minor problem.

In the ES data the students can be linked to their parents. Data on the parents' income and
education was available for most of the students. The incomes of both parents are added up.
To decrease the measurement error, parents' average income during the first three study
years is used. Study field and university location specific information could be added to the
data from two additional sources. KOTA database is used to obtain information on the me-
dian duration of completed degrees in the different fields. Information on local labor market

conditions was available from the regional database of Statistics Finland (ALTIKA). Mu-
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nicipality-level unemployment rates for each year at each university location are obtained

from this database and matched to the students at the corresponding universities.

The study uses the sum of months worked during the whole study time converted into years
of work experience. The interpretation of the work experience variable is intuitive: it gives
the expected pay of one additional year of work experience, all else equal. Unfortunately,
the work months in the ES contain a considerable amount of measurement error. This is
partly due to the way short employment spells are registered in the source register. Many
students work part-time or have shorter than one-month’s employment spells which are
sometimes coded as a working month and sometimes not, depending on the applied insur-
ance scheme and the type of employer. For example, if a student has worked for two days a
month, this can be registered as a month of employment. This would lead to overestimation
of the actual work months and thus, OLS estimate of the work experience would be biased
towards zero." To have some knowledge about the amount and impact of this measurement
error, this study uses also LAASER survey data on graduates from six universities?. The
LAASER data set was collected by AKAVA (the Confederation of Unions for Academic
Professionals in Finland) in the fall of the year 2001. The survey questions were sent to
2,301 individuals who had graduated in 1997. The response rate varied between 40 and 50
percent at different universities and the final sample includes about 1,550 graduates. Due to
the relatively low response rates and the exclusion of the majority of the Finnish universi-
ties, the survey is not likely to give a representative picture of all graduates. However, the
data includes e.g. information on monthly wages in 2001, quality of the current job, em-
ployment situation after graduation, work history after graduation, and work months in the
field of study during the enrollment, which are detailed information that cannot be received
from the registers. In the study, similar models using the survey and the register-based data

are estimated and the results are compared.

! See e.g. Green (2000) for a discussion on the direction of bias caused by badly measured regressors.

2 The LAASER survey includes universities of Turku, Jyvaskyla, Oulu and Lapland, Helsinki University of
Technology, and Helsinki School of Economics.
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Figure 1 shows the 1997 graduates' mean years of work experience by study field in the

LAASER data and at the corresponding universities in the ES data. Graduates have accu-
mulated about one year more work experience in the ES data. One explanation to this is
that LAASER data includes only work experience that is related to the study field (except
in engineering where all work experience is reported) and it is natural that some work ex-
perience is not related to the field of study. Another explanation to the difference is that
graduates were asked to fill in the months of full-employment in the LAASER survey
whereas the ES contains part-time jobs and short employment spells as well. The difference
in accumulated work experience during the enrollment between the data sets decreases to
about six months if part-time employment in LAASER data is taken into account. Students
of different fields may work in different sectors and part-time employment or short em-
ployment spells are not necessarily registered uniformly between different sectors in the ES
data. However, even if there is a clear difference in the level of acquired work experience,
the ranking between the study fields seems to be the same in both data sets. Descriptive

statistics of the data sets are presented in the Appendix in Table Al.

4. Student employment in Finland

Most of the students selected for the universities are admitted to courses leading to a Mas-
ter's degree, which consists of 160-180 credits including a major and one or more minor
subjects. Education is free, as there are no tuition fees. Most programs are designed so that
it is possible to graduate in five years. However, students can, in principle, stay enrolled as

long as they wish. The median time-to-degree in Master's programs is 6.5 years.

Students are entitled to financial aid. Before 1992, the student financial aid system was
mainly based on subsidized student loans. In 1992, the system was profoundly reformed?.
Government subsidies on loans were abolished, but the amount of direct aid, the study
grant, was more than doubled. The maximum amount of study grant and housing supple-
ment after the reform was about 400 euro per month and the maximum amount of student
loan was nearly 220 euro per month. The maximum duration of student aid was reduced
from seven years to 55 months, which was an effective reduction of about one year since

the length of a study year is nine months (from September to May). In order to keep receiv-

® For a more detailed description of the student aid reform, see Hakkinen & Uusitalo (2003).
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ing student aid, a student has to progress in studies and get 2.5 credits per aid month. How-

ever, the credit requirement is not really binding: fulfilling minimum requirements yields
137.5 credits during the maximum aid period, which is still 22.5 credits short of the gradua-
tion requirement. Similar credit requirement was in effect also before the 1992 reform. Re-
moving the interest subsidy made the student loans unpopular. Before the reform, roughly
half of the students took out a loan but after 1992 this fraction was less than a third. Rather
than taking out the loan, most students have preferred to add to their income by working.
There are income limits for student earnings to ensure that the aid is used to finance full-
time studies. A student is allowed to earn 505 euro per aid month before the aid is cut. Pa-

rental income does not affect the amount of student aid at tertiary level.

It is possible to combine work and studies, since no strict limits on the duration of studies
are imposed. Roughly 50 percent of the university students work, most of them part-time.
Students’ employment decisions are clearly affected by the availability of student jobs.
Working is more common in the Helsinki capital area (including Espoo) where there are
lots of student jobs available (Figure 2). According to a recent survey on the students at the
University of Helsinki, 75 percent of students worked during the semester 2000-2001
(Harkdénen 2001). In smaller towns, in Joensuu for example, student jobs are hard to find
and jobs are more seldom related to the student's field of study. There is also considerable
time-variation in working during studies (Figure 3). Both students' earnings and months of

employment decreased substantially as the unemployment rate increased in the early 1990s.

Before discussing the effects of student work on labor market outcome after graduation, it
is instructive to look at the determinants of the decision to work during the studies. To ex-
amine the students' employment decisions, | use the ES sample and select all university
students who record themselves as "present"” in a given year®. Student's months of employ-

ment can be written as
Eiut :at+ﬂxit+7’lJut+5iut’ (1)

where E is the number of months worked; X is a vector of individual characteristics, e.g.

age, gender, family background and field of study; and U is a vector of labor market char-

* Students receive discounts e.g. for public transport. As the registration costs are low, it is often beneficial to
register as a student even if one has no plans to take part in any courses or examinations.
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acteristics, e.g. the availability of student jobs at the university location. Index i refers to

individual, u to university location and t to time.

Random effects panel regression estimates are presented in Table 1°. | find that older and
female students without children work more during the studies. Women with children work
less but having children increases work months for men. To capture the student employ-
ment opportunities | measure the local unemployment rate at each university location. High
unemployment significantly decreases the student employment. Working also increases
with study years. Students who have been enrolled for more than seven years work more
than any other class. In the estimations also first year students (the base category) seem to
work a lot, but this is mainly because the months of employment are recorded by calendar
year and many first year students have been working before entering the university at the
beginning of the academic year in September.

In the interest of saving space, the coefficients of the field and year dummies are not re-
ported. However, it should be pointed out that differences across fields are large, even after
accounting for the student composition. Working is most common in engineering, health-
care, business, and pharmacy. Students in medicine, dentistry, veterinary, and theology
work the least. There is considerable time variation in student employment. During the se-
vere recession at the beginning of the 1990s student employment decreased. After 1992
student employment has increased considerably even if the local unemployment rate is con-
trolled for. In addition to the changes in the labor market, also the changes in the student
aid reform may have affected the employment decisions (see H&kkinen & Uusitalo 2003).
Especially the loosening of the income limits of the student financial aid and high interest

rates of the student loans could have drawn more students to the labor market.

In column 2, information on parents' income and university location dummies are added to
the model. Results suggest that students with parents whose income is in the lowest quar-
tile® work less than other students. One explanation for this could be that students with

poorer parents do not have the same contact network in the labor market as students with

® Fixed effects estimates are very similar to random effects estimates.

® The quartiles are calculated from the sample used in the estimation and refer to the lowest quartile among
the parents of the university students, not to the lowest quartile in population. | experimented with different
measures of parental income but these did not change the results much.
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wealthier parents. This might also suggest that the need of extra income to cover the costs

of living is not the only motivation for student employment, although the differences in the
working behavior of students with different family background are not very large. Univer-
sity town dummies are not reported in the table, but it could be mentioned that students in
Helsinki work more than students elsewhere, even when the unemployment rate and the
study field are controlled for. Costs of living, especially housing, are more expensive in
Helsinki than in other university locations, but the housing supplement and the study grant
are the same regardless of the place of residence. Diversified economic structure and large
labor market in Helsinki also provide more job opportunities for students. The estimates in
column 2 are based on a smaller sample because the parental information was not available
for all students.

5. Theory and econometric methods

The traditional models of human capital investment like Ben-Porath (1967) or Becker
(1962) do not consider working during the enrollment as an investment in human capital.
However, one can assume that students allocate their time between acquiring formal educa-
tion at university and job skills at work. The same person-specific factors that influence the
traditional school vs. work decision also affect the decision to combine studies and work-
ing, and the model including the in-school work experience is basically the same as the
traditional Mincer (1974) earnings model. Light (2001) and Hotz et al. (2002) use the same

kind of approach in their studies.

It is clearly not random who works and who does not work while studying at university. In
addition to student's ability and preferences, local employment possibilities and labor mar-
ket conditions during the studies define whether a student enters the labor market prior to
graduation. Simply looking at returns to work experience without correcting for the selec-
tion would yield biased estimates. If the students who benefit more from the work experi-
ence or the students with higher unobserved ability work more during the enrollment, the
selection would bias the OLS estimates upwards. On the other hand, the measurement error
in the work months will bias the OLS estimates downwards and thus, the total bias is am-
biguous. To diminish the selection bias and the measurement error bias in in-school work

experience, instrumental variable technique is used.
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An instrumental variable must satisfy two requirements: it must be correlated with the in-

cluded endogenous variable(s) and it must be orthogonal to the error term. The study uses
the local unemployment rate during the studies as an instrument for the acquired work ex-
perience. As the above results on student employment show, the unemployment rate at the
university location during the studies has a strong negative effect on students' work months.
Correlation with the endogenous regressor can be assessed by an examination of the sig-
nificance of the excluded instrument in the first-stage IV regression. The F-test of signifi-
cance of the instrument shows that the local unemployment rate during the studies is a
relatively strong instrument in all estimated models. The orthogonality assumption is satis-
fied if the unemployment rate at the university location during the studies does not have a
direct effect on employment status or annual earnings after graduation. The orthogonality
assumption cannot be tested without having more instruments, but this seems to be a rea-
sonable assumption if the unemployment rate after graduation is controlled for. Thus, the
local unemployment rate during the studies can be used as an instrument provided that the

current local unemployment rate is controlled for.

The IV-estimates are identified because there is considerable variation in local unemploy-
ment rates, both between the university locations and over time. Students who studied in
the late 1980s had very good job opportunities during the enrollment compared to students
enrolled in the mid 1990s. Taking the extreme as an example, in Helsinki the unemploy-
ment rate at the end of the 1980s was less in than 2 percent whereas the unemployment rate
in Rovaniemi was about 8 percent. Due to the recession in the early 1990s, the unemploy-
ment rate had climbed up to 18 percent in Helsinki and up to 26 percent in Rovaniemi by
the year 1995. Largest university towns have more than one university and provide educa-
tion in many study fields. Therefore, models are identified even when dummy variables for
study fields are included in the model. In principle, one could also add controls for univer-
sities or university towns in the IV models. Because the local unemployment rate during the
studies is used as an instrument in the 1V model, the identification would require that un-
employment rates in different university towns change differently. In practice, however,
even if the levels of unemployment are very different, the unemployment rates move into
same direction in all university locations and the model is not identified if university or
location dummies are included in the IV model. The local unemployment rate after gradua-

tion is the unemployment rate of the region where the graduate is living on the last day of
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the observation year. Many students move from smaller towns to the capital region after

graduation. Only 33 % of the graduates studied in Helsinki but 42 % of them are living
there after graduation. On the other hand, the flow of graduates goes to all directions; 18 %

of students in Helsinki move to another part of the country after graduation.

Employment probability models for graduates are estimated one, two and three years after
graduation. Besides the effect on wages, acquired in-school work experience may play an
important role in getting the first job after graduation. Those with work experience may get
more steady jobs or avoid searching for employment by staying with the same employer as
prior to graduation. Merely looking at the earnings of the employed may not give the right
picture of the effects if the in-school work experience has a large effect on employment

probability after graduation. The probability to be employed is given by
P(employed =1), = ®(e; + S, X, + S,U, + B;D; + EXP), 2

where @ is the cumulative standard normal distribution, X is a vector of personal character-
istics, U is the local unemployment rate, D is a set of dummy variables for the field of
study, and EXP is accumulated work experience during the studies. Index i refers to the
individual, t refers to time, and u refers to location. Because the probit model cannot take
into account the endogeneity of the work experience acquisition, the employment probabil-
ity is estimated with OLS and 1V. Thus, the model is

Employed,, = a; + B, X, + B,U + B;D; + EXP, + ¢, 3

The accumulated work experience is endogenous and the instrument used in the IV models
is the local unemployment rate during the studies. Linear probability models can be thought
of as reasonable approximations because we are only interested in the net effect of a change

in work experience on the probability of being employed.

The wage equation estimates are conditional on working, i.e. graduates who are unem-
ployed or outside the labor force are excluded from the earnings equations. 65 % of the
graduates work at least six months and 44 % of the graduates work 12 months during the

year following the graduation. Two and three years from the graduation two thirds of the
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graduates are employed at least half a year and more than half of the graduates work full 12

months. The earnings model is a modified version of the traditional Mincer equation.
INW,, =a; + B Xy + B,S¢ + BU + BiD; + B INM, + SEXP, + &, 4)

where W is annual wage earnings, X is a vector of individual characteristics, S is the years
of schooling, U is local unemployment rate, D is a set of dummy variables for the field of
study, M is the number of work months during the observation year, EXP is the accumu-
lated work experience during the studies, and ¢ is the disturbance term. Since all individuals
studied are university graduates with equal amount of schooling (Master's degree), the
years of schooling variable can be dropped from the estimations. Also the work experience
after graduation can be left out from the model because all the individuals are observed at
the same time after the graduation and, hence, have the same amount of potential work ex-
perience. Because the data does not include monthly wages, the study uses the logarithm of
annual earnings as the dependent variable and includes the logarithm of work months in the
explanatory variables’. Monthly wages could be calculated from the data, but this would be

a more restrictive approach®.

The acquired work experience during the enrollment is endogenous and it is instrumented
with all the variables in the equation (4) plus the unemployment rate at the university loca-
tion during the studies. The in-school work experience variable used in estimations is the
sum of months worked during the enrollment divided by 12, which gives the total work

experience in years.

The effect of the accumulated work experience should diminish when graduates get more
experience in the labor market. Therefore, the earnings equation is estimated separately
one, two and three years following the graduation year. The month of graduation is added
into the explanatory variables, because students who have graduated at the beginning of the
year have had more time to look for a job and have potentially more post-graduate work

experience one year after graduation than those who have graduated at the end of the year.

" Thus, theoretically, the coefficient of logarithm of work months should be equal to one. However, monthly
wages can be correlated with work months and also the measurement error affects the coefficient.

® However, using monthly wages as the dependent variable results in identical coefficient estimates and only
slightly different standard errors.
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6. Results

The main question of interest is how the work experience acquired during the studies af-
fects employment and earnings after graduation. The study estimates employment prob-
abilities and earnings equations at different points in time using different sample

specifications and estimation techniques to check the robustness of the results.

The models for employment probability and earnings are similar and the same arguments
for model specification and data sets apply to both estimations. The only difference is the
dependent variable used. Therefore, the motivation for different model specifications and
samples is discussed in the section concerning employment probabilities and not repeated
in the section discussing the results from the earnings equations. In the interest of saving

space, only the estimates of in-school work in different models are reported in the tables.

6.1 Employment probability

Since working is likely to affect the study intensity and thus timing of the graduation, the
models are estimated both with and without controlling for the elapsed time-to-degree. The
interpretation of the coefficient of the work experience is different in these two specifica-
tions. When the time-to-degree is controlled for, the coefficient of the acquired work ex-
perience is the return to working when the time spent at getting the degree is not changed
because of working. This would be reasonable if a student only worked during the holidays.
When the time-to-degree is not controlled for, the coefficient of the work experience can be
interpreted as a joint effect of investing in job skills and prolonging the studies. For the
employment probabilities these two specifications give very similar results, but as is seen
later, the returns to working measured as earnings are much lower when the time-to-degree

is not controlled for.

Table 2 presents the estimates of the effect of in-school work experience on employment
one, two and three years after the graduation. OLS estimates show that acquired in-school
work experience has a positive but decreasing effect on employment probability after
graduation. The effect of in-school work experience diminishes when graduates get more
post-graduate experience and more permanent jobs. The mean predicted employment prob-

ability is about 70 percent. Keeping everything else equal, one additional year of in-school
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work experience increases the probability to be employed one year after graduation by 5.5

percentage points. The effect is 4.1 percentage points two years and 3.8 percentage points
three years after graduation. In the probit models, marginal increases in employment prob-
abilities (calculated at means) are slightly higher than the OLS estimates, but qualitatively

probit models are very similar to OLS models.

OLS and probit estimates might be biased because of the measurement error in the work
months, but also because the students who work during the studies are not randomly se-
lected. Instrumental variable technique is used in order to diminish the bias in the estimated
effect. The instrument used in the IV models is the local unemployment rate during the en-
rollment. The point estimates of the work experience are smaller in the I\VV models, but the
coefficient is not precisely estimated and it is not statistically significant. The Hausman test
is performed to check the exogeneity of work experience acquired during the enrollment.
Because the standard errors in the IV models are much larger than in the OLS models and
the coefficient is not statistically significant, the Hausman test could not reject the null hy-
pothesis that all covariates are exogenous and that OLS is a consistent estimator for the

employment probability equation (p-values from 0.13 to 0.95).

Working might affect the timing of the graduation or lead to dropping out. Also, there are
students who postpone their graduation until they get a job to avoid becoming unemployed,
because employers may find unemployment spells to be a bad signal of the graduate's abil-
ity. Therefore, in Table 3, the employment probabilities are estimated including also indi-
viduals who have not completed their Master's degree. 66 percent of the students in the
sample have graduated within ten years. Ten years from the first enrollment year, graduates
have on average 2.2 years of in-school work experience and 2.8 years of work experience
acquired after graduation. Non-graduates have acquired 5.6 years of work experience in ten
years. Thus, graduates have on average seven months less work experience than those who
have not graduated in ten years. Models with and without a dummy variable for graduates
are estimated, but results from employment probability models are not sensitive to this
change in the specification. In the OLS models, eight years from the first enrollment year,
one additional year of work experience increases the employment probability by about 10
percentage points. However, the effect of work experience after graduation is nearly dou-

ble, 19 percentage points (not reported in the table). Ten years after starting the university
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studies, the effect of undergraduate work experience is about 8 percentage points and the

effect of work experience after graduation is about 12 percentage points. The point estimate
of the undergraduate work experience drops into half when using the 1V and the coefficient
is not statistically significant. The results ten years from the first enrollment are based on
only two starting cohorts (1987 and 1988). The marginal effect of in-school work experi-
ence in the probit model is 13 percentage points eight years and 8.5 percentage points ten
years after entering the university. Compared to the results using only graduates, the effect

of working while enrolled on employment is somewhat higher.

Because the work months in the ES data are measured with error, the employment prob-
abilities after graduation are estimated using LAASER survey data. The results from this
robustness check are presented in the lower part of Table 3. Here the in-school work ex-
perience includes all work experience for students in engineering and only study field re-
lated work experience for the other study fields. All individuals have graduated in 1997.
The dependent variable is employment status after graduation where students are coded to
be employed if they were working at the time of the graduation or they had a job waiting.
In the probit model, at means, one year of work experience increases the probability to be
employed by about eight percentage points, which is a little higher than the estimate re-
ceived using the ES data. The OLS estimate for an additional year of in-school work ex-
perience is about five percentage points, which is similar to the OLS estimate from the ES
sample. IV estimates using the LAASER data would be highly upward biased because the
data do not have information on the graduates' area of residence after graduation and thus
local unemployment rate or other characteristics of the local labor market after graduation

cannot be controlled for. Therefore, IV models using LAASER data cannot be estimated.

Other results (not reported in the tables) are very similar in all model specifications. As
expected, results show that high local unemployment rate decreases the employment prob-
ability. Older graduates have slightly higher employment probabilities and presence of
children decreases the employment probability for women. There are large differences in
employment probabilities between the fields of study. Graduates in the fields of engineer-
ing, medicine, law and business have the highest employment probabilities whereas hu-

manities, theology, teacher education and psychology have the lowest. The time-to-degree
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does not have a significant effect on the employment probability in the models estimated

using graduates.

6.2 Earnings equations

Figure 4 shows earnings profiles for graduates with more than 1.5 years of work experience
during the enrollment and graduates with less experience. Graduates with more work ex-
perience earn about 9 percent more one year after the graduation. The difference in earn-
ings seems to be quite persistent and it is still 8.8 percent five years from the graduation.
However, looking at the raw data one cannot rule out that these observed differences in
earnings simply reflect preexisting differences among individuals and a sorting process

rather than real returns from work experience.

The dependent variable in the earnings equations is the logarithm of total annual earnings in
each year and the estimations are restricted to individuals who are employed at least six
months and earn at least 3,000 euro per year. Results from the earnings equations for
graduates one, two and three years after graduation are presented in Table 4. Controlling for
the time-to-degree, OLS estimates on earnings show that one additional year of in-school
work experience gives 3.1 percent higher earnings one year after graduation. The in-school
work has a positive effect of about same magnitude on earnings for all three years after
graduation. The effect of working on earnings is lower, about two percent, when time-to-
degree is not controlled for. Adding university dummies or dummies for the university lo-
cation into OLS models do not change the coefficients of any variables and these dummies

are mostly statistically insignificant.

As said earlier in the section discussing the results from employment probabilities, OLS
models might be biased and therefore 1V estimates are used to diminish the bias. IV esti-
mates give considerably higher return to in-school work experience than OLS estimates
when controlling for the time-to-degree. The 1V estimates show that a student who works
about three years during the enrollment gets 17.9 percent more earnings one year after
graduation than a student who has two years of in-school work experience. There is a de-
creasing trend in the IV estimates, but IV estimates are still a lot higher than OLS estimates

for all years. However, IV estimates are not statistically significant after the first year. The
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Hausman test rejects the OLS for the first year after graduation, but in later years when the

IV estimates are not statistically significant, the Hausman test cannot reject the OLS model.

When the time-to-degree is controlled for, the estimated effect is the return to in-school
work comparing individuals who have studied as long time but differ in the amount of ac-
quired work experience. Thus, working has a huge positive effect if the time-to-degree is
not affected by working. However, given the duration of studies, individuals with work
experience are probably more able than individuals with no work experience. Excluding the
time-to-degree gives the return to working taking into account that working does not only
increase skills but often also delays graduation. This specification is more intuitive, if one is
interested in the distortion effect of working. If the time-to-degree variable is excluded
from the IV model, the point estimates of in-school work experience become smaller, about
three percent one year after graduation and two percent two years after graduation, which
are fairly close to the OLS estimates without a control for the time-to-degree. None of the
IV estimates are statistically significant when time-to-degree is not controlled for and the
Hausman test cannot reject OLS model. The first-stage estimates of the 1V earnings equa-

tions are presented in the Appendix in Table A2.

As in the employment probability section, some robustness checks using data for graduates
and non-graduates and the LAASER survey data are performed. Table 5 presents the results
from these robustness checks. Using data on graduates and dropouts and a dummy for
graduates, OLS estimates show that work experience acquired while enrolled increases
earnings by 4.4 percent eight years and by three percent ten years after starting the studies.
Work experience acquired after graduation increases annual labor income by roughly seven
percent. If an individual has graduated by the eight year, the earnings are 23 percent higher.
After ten years the "bonus" for graduation is 12.5 percent. This might partly be explained
by the larger number of hours graduates work. At least eight years after the first enrollment
there are still active students among the non-graduates. Students who have not graduated in
ten years have a very low probability to graduate, and most of these students are not ac-
tively studying. The estimates ten years from the first enroliment year are based on only

two cohorts.

IV estimates give approximately 15 percent return to in-school work experience eight years

from the first enrollment year. After ten years, the point estimate is about seven percent, but
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it is not statistically significant. Graduates get almost 43 percent higher earnings than non-

graduates after eight years. The effect is not as large after ten years and the point estimate is
not statistically significant. Dropping the dummy variable for graduates decreases the point

estimates for in-school work experience in both OLS and IV models.

Lower part of the Table 5 shows the results of earnings equations from the LAASER sur-
vey data. The dependent variable is the logarithm of the monthly wage in 2001 (four years
after graduation) and the instrument is the local unemployment rate during the average
length of enrollment in the study field. Here, in contrast to the employment probability
model, the place of residence at the observation time can be controlled. The OLS estimate
is 2.5 percent, which is of same magnitude as the estimate received using the ES data for
graduates. In the 1V earnings equation, the return work experience is 17.6 percent four
years after graduation. This is a considerably larger return than what was received using the
ES sample. The LAASER results are not fully comparable with the ES sample results, be-
cause the work experience in the LAASER data includes only experience in the field of

study and graduates from selected universities and fields of study.

Other results (not reported in the tables) are very similar in all model specifications. Results
show that in the first year following the graduation women have about four percent lower
earnings than men and the earnings of men grow faster than women's earnings. Three years
later men earn roughly seven percent more than women with same characteristics. The
presence of children decreases the earnings of women even more. Marital status does not
have a significant effect on earnings. Graduates of medicine, business and engineering have
the highest earnings. The difference in earnings between graduates of medicine and hu-

manities is huge: 56-70 percent.

6.3 Robustness

Graduates with long times-to-degree are missing from the sample based on the ES because
the first enrollment year was constrained to 1987. As an experiment, a sample of individu-
als who graduated between 1991 and 1996 (with no constraint on the starting year) was
constructed from the ES research database and all models were re-estimated with this sam-
ple. The whole in-school work experience could not be calculated for this sample so the

work experience of the last four study years is used as the measure of in-school work ex-
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perience®. Work experience had a higher impact on the employment probability in this

sample. In the employment probability model, the OLS point estimate for in-school work
experience varied from 0.10 in the first year to 0.06 in the fifth year after graduation. The
IV point estimates in the employment probability model varied from 0.12 to 0.08 and were
statistically significant for the first two years after graduation. Furthermore, the effect on
earnings is slightly higher in OLS models (from 3.8 % to 6.5 %) during the first five years
after graduation if the sample of 1991-1996 graduates is used. IV estimates of the earnings

equation resemble the previous results and they were not statistically significant.

Some other experiments, including redefining the in-school work experience as the work
experience acquired during the first five years of study, dividing the work experience into
two parts (up to three months and 4-12 months per year) to the catch the possible different
effects for working during holidays and working throughout the year were performed as
well. Models were also estimated separately for the largest fields of study. However, these

experiments did not give results that differ much from the previous specifications.

7. Conclusion

Working during the university studies is an investment in job skills that might generate
higher earnings or employment after graduation. On the other hand, working during the
studies may also interfere with academic achievement and lead to longer times-to-degree.
The essential question is whether the gains from employment are larger than the distortion
effect working has on the achievement in university. This study examines the effect of in-
school work on employment and earnings after graduation. OLS estimates show that work
experience during the enrollment is associated with higher employment probability and
higher annual earnings after graduation. However, the amount of work experience one
achieves during the studies is not exogenous and adding a lot of controls for individual
background might not solve the problem of the endogenously chosen amount of in-school
work. The acquired work experience is also affected by the availability of student jobs. In-
strumental variable technique, provided that the necessary conditions for the 1V estimator

are satisfied, can be used to correct for the endogeneity bias. Using the local unemployment

® This is of course highly endogenous because working affects the timing of the graduation and using the last
four study years makes the endogeneity problem worse.
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rate during the studies as an instrument and comparing graduates with equal times-to-

degree, the study finds that one additional year spent working yields considerable increase
in earnings one year after graduation, and the effect is positive and decreasing but statisti-
cally insignificant in the later years. However, it is likely that working delays graduation
and if the time-to-degree is not controlled for, the effect of work experience on earnings is
much lower and statistically insignificant for all years. There are no significant effects on

the employment probability when instrumental variable technique is used.

Working is likely to affect the timing of the graduation and the dropping out behavior.
Earnings estimates of graduates and dropouts eight and ten years after the first enrollment
year suggest that work experience acquired during the enrollment is associated with higher
earnings, but work experience after graduation and a completed degree give a higher return

than in-school work experience.

The positive effects of student employment on earnings seem to be moderate and quite
short lived if the selection in work experience acquisition is controlled for. If one wants to
decrease the amount of work students choose, the amount of financial aid for students
should be on the level that enables full-time studies, and both the financial aid system and
the way studies are organized at universities should encourage pursuing full-time studies
instead of combining studies with part-time work. The government is currently considering
increasing the maximum amount of student loan, but it is unclear whether this would de-
crease student employment since the majority of students prefer working to taking out the
loan. The Ministry of Education has suggested that the maximum enrollment time should
be limited to the theoretical length of the program plus two years. Thus, in most cases the
maximum enrollment time would be seven years. This could decrease the student employ-
ment and shorten the extremely long times-to-degree, but since the median student gradu-
ates in less than 6.5 years, this would have no effect on the employment decisions of the

majority of the students.
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Figure 1. Years of work experience during the enrollment. Graduates of 1997 from
selected universities.
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Figure includes only graduates of 1997 from universities of Turku, Lapland and Jyvaskyld, Helsinki School of
Economics, Helsinki University of Technology and graduates in the field of engineering at University of
Oulu.



27
Figure 2. Mean months of employment and median annual earnings of students by
university location.
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Figure 3. Unemployment rate, students' annual earnings and months of employment
in 1987-1999.
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Figure 4. Annual earnings after graduation by in-school work experience.
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Table 1. Determinants of student employment. Random effects panel estimates.

Dependent variable: Months of employment (1) (2)
Local unemployment rate -0.16 -0.23
(21.67)** (10.61)**
2" study year (base group 1% study year) -0.35 -0.36
(7.66)** (6.83)**
3 study year -0.38 -0.42
(7.95)** (7.02)**
4" study year -0.44 -0.45
(8.26)** (6.28)**
5" study year -0.34 -0.45
(5.77)** (5.39)**
6" study year -0.15 -0.31
(2.28)* (3.15)**
7" study year 0.02 -0.23
(0.20) (2.03)*
> 7" study year 0.39 0.06
(4.66)** (0.44)
Age 0.90 1.02
(30.52)** (21.89)**
Age2 -0.01 -0.01
(22.14)** (15.24)**
In military service -1.05 -0.88
(5.95)** (3.99)**
Female 0.23 0.26
(4.27)** (3.93)**
Female*children -2.60 -2.73
(23.35)** (18.29)**
Children 0.37 0.30
(4.27)** (2.57)*
Parents' income below 25" percentile - -0.16
(2.20)*
Number of observations 78,454 50,971
Number of students 17,547 9,344

Absolute value of z statistics in parentheses. * significant at 5%; ** significant at 1%. Both models include
dummies for the field of study and year dummies. Model (2) also includes dummy variables for university
towns.
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Table 2. The effect of working during the enrollment on employment: summary of
results from different model specifications.

ES data, including only graduates

Coefficient of years of work while enrolled

Dependent variable: 1 year after 2 years after 3 years after
Employed at least 6 months graduation graduation graduation
(1) Control for the time-to-degree:
Probit 0.069 0.060 0.048
(0.008)** (0.009)** (0.012)**
OLS 0.055 0.041 0.038
(0.006)** (0.007)** (0.009)**
v 0.034 -0.004 0.041
(0.044) (0.056) (0.059)
Hausman statistic 0.21 0.58 0.001
(p-value) (0.65) (0.45) (0.95)
(2) No control for the time-to-degree:
Probit 0.063 0.056 0.047
(0.008)** (0.009)** (0.011)**
OLS 0.050 0.040 0.038
(0.006)** (0.006)** (0.009)**
v 0.024 0.016 0.040
(0.017) (0.022) (0.030)
Hausman statistic 2.33 1.17 0.01
(p-value) (0.13) (0.28) (0.93)
Sample size 2,986 2,301 1,617

Robust standard errors in parentheses. The other included variables are local unemployment rate, graduation
month, age, female, female*children, a set of dummy variables for the field of study and graduation year.
Probit models include also university dummies. The instrument in the IV models is the mean local unem-
ployment rate during the enrollment. Robust standard errors are not used when calculating the Hausman sta-
tistic.
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Table 3. The effect of working during the enrollment on employment. Robustness
checks using different samples.

Coefficient of years of work while enrolled

Dependent variable: Employed at least 6 months 8 years from the start 10 years from the start
ES data, including all individuals

(1) Control for graduates:

Probit 0.118 0.075
(0.005)** (0.006)**
OoLS 0.096 0.074
(0.003)** (0.004)**
v 0.035 0.047
(0.041) (0.034)
Hausman statistic 2.31 0.57
(p-value) (0.13) (0.45)
(2) No control for graduates:
Probit 0.130 0.085
(0.005)** (0.005)**
oLS 0.101 0.079
(0.003)** (0.003)**
v 0.051 0.047
(0.034) (0.034)
Hausman statistic 2.14 0.85
(p-value) (0.14) (0.36)
Sample size 3,935 1,930
Dependent variable: Employed after graduation
LAASER data
(3) Probit 0.081
(0.013)**
oLS 0.049
(0.009)**
Sample size 1,549

Robust standard errors in parentheses. The other included variables are local unemployment rate, graduation
month, age, female, female*children, a set of dummy variables for the field of study, and the first enroliment
year. Probit models include also university dummies. The instrument in the IV models is the mean local un-
employment rate during the enrollment. In model (3) the LAASER survey data is used and the included co-
variates are female, age, university town and field of study dummies. Robust standard errors are not used
when calculating the Hausman statistic.



33

Table 4. The effect of working during the enrollment on earnings: summary of re-
sults from different model specifications.

ES data, including only graduates

Coefficient of years of work while enrolled

Dependent variable: annual earnings 1 year after 2 years after 3 years after
graduation graduation graduation
(1) Control for the time-to-degree:
OLS 0.031 0.022 0.030
(0.007)** (0.008)** (0.010)**
v 0.179 0.103 0.06
(0.067)** (0.086) (0.091)
Hausman statistic 6.10 0.81 0.10
(p-value) (0.01) (0.37) (0.75)
(2) No control for the time-to-degree:
OLS 0.024 0.019 0.022
(0.006)** (0.008)** (0.009)**
v 0.029 0.018 -0.013
(0.017) (0.024) (0.036)
Hausman statistic 0.08 0.00 0.80
(p-value) (0.77) (0.97) (0.37)
Sample size 1,937 1,527 1,077

Robust standard errors in parentheses. The included variables are In(months of employment), local unem-
ployment rate, graduation month, age, female, female*children, married, a set of dummy variables for the
field of study and graduation year. The instrument in the IV models is the mean local unemployment rate
during the enrollment. Robust standard errors are not used when calculating the Hausman statistic.
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Table 5. The effect of working during the enrollment on earnings: robustness checks
using different samples.

Coefficient of years of work while enrolled

Dependent variable: annual earnings 8 years from the start 10 years from the start
ES data, including all individuals

(1) Control for graduates:

OLS 0.044 0.030
(0.006)** (0.007)**
v 0.147 0.071
(0.063)* (0.094)
Hausman statistic 3.52 0.18
(p-value) (0.06) (0.67)
(2) No control for graduates:
OLS 0.032 0.023
(0.006)** (0.007)**
v 0.059 0.021
(0.036) (0.039)
Hausman statistic 0.64 0.00
(p-value) (0.42) (0.96)
Sample size 2,459 1,341
Dependent variable: monthly wages 4 years after graduation
LAASER data
(3) OLs 0.025
(0.006)**
v 0.176
(0.055)**
Hausman statistic 11.19
(p-value) (0.00)
Sample size 1,196

Robust standard errors in parentheses. In models (1) and (2) the included variables are In(months of employ-
ment), local unemployment rate, graduation month, age, female, female*children, married, county dummies, a
set of dummy variables for the field of study and the first enrollment year. The instrument in the IV models is
the mean local unemployment rate during the enroliment. In LAASER data models the included covariates
are female, age, married, children, female*children, local unemployment rate and a set of dummy variables
for the field of study. Robust standard errors are not used when calculating the Hausman statistic.
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Table Al. Descriptive statistics of the data sets.
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ES data Graduation year 1 year after 2 years after 3 years after
graduation graduation graduation
N Mean N Mean N Mean N Mean
Age 3,745 2702 2984 2794 2299 2883 1,614 29.19
Female 3,745 0.56 2,984 057 2,299 0.56 1,614 0.56
Female*Children 3,745 0.09 2,984 0.13 2,299 0.16 1,614 021
Children 3,745 0.5 2,984 0.21 2,299 0.29 1,614  0.37
Married 3,745 0.30 2,984 0.38 2,299 0.46 1,614 0.54
Months in employment 3,745 6.10 2,984 7.69 2,299  8.02 1614 812
Annual earnings (Euro) 3,745 12,124 2984 19,208 2,299 21,321 1,614 22,883
Local unemployment rate 3,745 1724 2984 16.89 2,299 1644 1614 16.01
Time-to-degree 3,745 5.90 2,984 575 2,299 557 1,614 5.33
Local unemployment rate during 3,745 13.33 2,984 1225 2,299 1104 1614 953
studies
Years of work while enrolled 3,745 1388 2984 184 2,299 1.80 1,614 1.75
Work experience after graduation 3,745  0.50 2,984 113 2,299 175 1614 237
(years)
Employed 3,745 052 2,984 0.65 2,299 0.66 1,614  0.67
Arts 3,745 0.02 2,984 0.02 2,299 0.02 1,614  0.02
Humanities and Theology 3,745 0.13 2,984  0.13 2,299 0.12 1,614 0.10
Education and psychology 3,745 0.17 2,984 0.17 2,299 0.20 1614 021
Social sciences 3,745  0.09 2,984 0.09 2,299  0.09 1,614  0.09
Other healthcare 3,745 0.03 2,984 0.03 2,299 0.03 1,614  0.03
Law 3,745 0.04 2,984 0.04 2,299 0.04 1,614  0.05
Business 3,745 0.13 2,984 0.14 2299 014 1,614 0.15
Natural sciences 3,745 012 2,984 012 2299 011 1,614 0.11
Agriculture and forestry 3,745 0.03 2,984 0.03 2,299 0.02 1,614  0.02
Engineering 3,745 0.18 2,984 017 2,299 017 1,614 0.16
Medicine 3,745 0.06 2,984 0.06 2,299 0.06 1,614 0.06
LAASER data
N Mean
Age (2001) 1,547 32,50
Female 1,547  0.60
Female*Children (2001) 1,276  0.18
Children (2001) 1,276 0.35
Married (2001) 1,275  0.75
Monthly wage in 2001 (Euro) 1,245 2,741
Local unemployment rate (2001) 1,231  8.47
Years of work while enrolled 1547  0.97
Humanities 1,547 0.14
Education 1547 0.19
Healthcare 1,547  0.07
Engineering 1,547 0.25
Business 1547 0.24
Natural sciences 1547 0.11
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Table A2. First-stage estimates of earnings equations.

Dependent variable Q) 2 ?3) 4 (5) (6)
Years of work while enrolled 1 year 2 years 3 years 1 year 2 years 3 years
after after after after after after
graduation graduation graduation graduation graduation graduation
Local unemployment rate dur-  -0.053 -0.043 -0.053 -0.138 -0.123 -0.114
ing studies
(4.3)**  (3.08)**  (3.34)**  (13.91)** (10.45)** (7.88)**
Local unemployment rate -0.022 -0.032 -0.019 -0.001 -0.013 -0.004
(2.44)* (3.29)**  (1.86) (0.15) (1.31) (0.34)
Time-to-degree 0.330 0.346 0.330 - - -
(10.95)**  (9.71)**  (7.92)**
Ln months of employment 0.727 0.678 0.258 0.631 0.615 0.182
(4.38)**  (3.40)**  (1.13) (3.69)**  (3.000**  (0.77)
Graduation month -0.026 -0.035 -0.051 -0.014 -0.023 -0.039
(3.00)**  (3.63)**  (4.89)**  (1.60) (2.28)* (3.66)**
Age 0.106 0.099 0.101 0.112 0.099 0.101
(11.54)**  (9.93)**  (8.74)**  (11.88)** (9.70)**  (8.51)**
Female 0.042 0.052 0.050 0.047 0.031 0.027
(0.61) (0.66) (0.55) (0.67) (0.38) (0.29)
Female*children -0.364 -0.260 -0.222 -0.417 -0.254 -0.255
(2.33)* (1.67) (1.43) (2.59)**  (1.58) (1.60)
Children 0.185 0.177 0.185 0.234 0.180 0.214
(1.61) (1.59) (1.60) (1.97)* (1.56) (1.80)
Married 0.128 0.168 0.089 0.094 0.135 0.050
(1.86) (2.23)* (1.06) (1.33) (1.75) (0.58)
Engineering 0.109 0.334 0.205 0.042 0.225 0.138
(0.91) (2.46)* (1.29) (0.34) (1.62) (0.85)
Arts 1.246 1.237 1.194 0.956 0.907 0.996
(4.87)**  (451)**  (4.03)**  (3.64)**  (3.23)**  (3.28)**
Education and psychology 0.289 0.321 0.226 0.200 0.176 0.056
(2.09)* (2.08)* (1.30) (1.41) (1.11) (0.31)
Social sciences 0.161 0.387 0.272 0.072 0.298 0.147
(1.18) (2.55)* (1.58) (0.51) (1.92) (0.83)
Other healthcare 0.008 0.037 -0.240 -0.172 -0.142 -0.396
(0.04) (0.18) (1.03) (0.98) (0.68) (1.66)
Law 0.222 0.331 0.130 0.064 0.124 -0.056
(1.37) (1.79) (0.65) (0.39) (0.65) (0.28)
Business 0.220 0.266 0.142 0.005 0.012 -0.083
1.77) (1.91) (0.89) (0.04) (0.08) (0.52)
Natural sciences 0.078 0.255 0.330 0.038 0.177 0.287
(0.60) (1.71) (1.89) (0.29) (1.15) (1.60)
Agriculture and forestry 0.192 0.347 0.001 0.024 0.151 -0.201
(0.95) (1.54) (0.00) (0.11) (0.65) (0.72)
Medicine -0.761 -0.488 -0.588 -0.792 -0.508 -0.571

(5.15)**  (2.91)**  (3.23)**  (5.20)**  (2.94)**  (3.05)**

Table continues on the next page.
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1) ) @) (4) (%) (6)
Graduate year 91 0.797 0.712 0.717 0.935 0.878 1.094
(1.39) (1.43) (1.54) (1.58) (1.71) (2.29)*
Graduate year 92 0.756 0.431 0.524 1.183 1.035 1.245
(1.38) (0.92) (1.19) (2.09)* (2.15)* (2.80)**
Graduate year 93 0.928 0.582 0.559 1.752 1.531 1.584
(1.71) (1.24) (1.25) (3.16)**  (3.23)**  (3.61)**
Graduate year 94 0.821 0.543 0.604 1.991 1.825 1.953
(1.51) (1.14) (1.29) (3.61)**  (3.86)**  (4.37)**
Graduate year 95 0.815 0.365 0.489 2.331 2.039 2.146
(1.47) (0.74) (0.99) (4.22)**  (4.26)**  (4.68)**
Graduate year 96 0.849 0.452 - 2.684 2.429 -
(1.51) (0.88) (4.85)**  (4.99)**
Graduate year 97 0.820 - 2.932 - -
(1.43) (5.26)**
Constant -4.388 -4.059 -3.134 -3.208 -2.809 -2.071
(5.90)**  (5.26)**  (3.80)**  (4.23)**  (3.59)**  (2.48)*
Observations 1937 1527 1077 1937 1527 1077
R-squared 0.27 0.24 0.24 0.23 0.19 0.19
Summary statistic from the first
stage estimation:
Partial R-squared of excluded  0.0096 0.0063 0.0105 0.0920 0.0678 0.0557
instruments
Test of excluded instruments 18.55 9.51 11.15 193.57 109.25 62.02
(p-value) (0.000) (0.002) (0.001) (0.000) (0.000) (0.000)

Absolute value of t statistics in parentheses. * significant at 5%; ** significant at 1%



WORKING PAPERS™
Editor: Nils Gottfries

2002:20

2003:1

2003:2

2003:3

2003:4

2003:5

2003:6

2003:7

2003:8

2003:9

2003:10

2003:11

2003:12

2003:13

2003:14

2003:15

Magnus Gustavsson, Earnings Dynamics and Inequality during Macro-
economic Turbulence: Sweden 1991-1999. 41 pp.

Peter Fredriksson and Per Johansson, Program Evaluation and Random
Program Starts. 27 pp.

Asa Ahlin, Does School Competition Matter? Effects of a Large-Scale
School Choice Reform on Student Performance. 36 pp.

Per Engstrom, Unemployment Benefits and Optimal Non-Linear Income
Taxation. 16 pp.

Tuulia Hakola, Alternative Approaches to Model Withdrawals from the
Labour Market — A Literature Review. 39 pp.

Peter Fredriksson and Per Johansson, Employment, Mobility, and Active
Labor Market Programs. 35 pp.

Mats A. Bergman, Maria Jakobsson and Carlos Razo, An Econometric
Analysis of the European Commission’s Merger Decisions. 18 pp.

Soren Blomquist and Luca Micheletto, Age Related Optimal Income
Taxation. 54 pp.

lida Hakkinen and Roope Uusitalo, The Effect of a Student Aid Reform on
Graduation: A Duration Analysis. 25 pp.

Matz Dahlberg and Matias EkI6f, Relaxing the A Assumption in
Locational Choice Models: A Comparison Between Conditional Logit,
Mixed Logit, and Multinomial Probit Models. 24 pp.

Peter Fredriksson and Bertil Holmlund, Improving Incentives in Unemploy-
ment Insurance: A Review of Recent Research. 30 pp.

Susanne Dahlberg and Ruth Aida Nahum, Cohort Effects on Earnings
Profiles: Evidence from Sweden. 47 pp.

Matias EKI6f, Assessing Social Costs of Inefficient Procurement Design.
31 pp.

Bertil Holmlund, The Rise and Fall of Swedish Unemployment. 52 pp.

Karin Edmark, The Effects of Unemployment on Property Crime: Evidence
from a Period of Unusually Large Swings in the Business Cycle. 27 pp.

Patrik Hesselius, Does Sick Absence Increase the Risk of Unemployment?
32 pp.

* A list of papers in this series from earlier years will be sent on request by the department.



2003:16

2003:17

2003:18

2003:19

2003:20

2003:21

2003:22

2003:23

2003:24

2003:25

2003:26

2003:27

2003:28

2003:29

2004:1

Mohammad Taslimi, Optimal Earnings-Related Unemployment Benefits.
30 pp.

Peter Fredriksson and Bertil Holmlund, Optimal Unemployment Insurance
Design: Time Limits, Monitoring, or Workfare? 25 pp.

Yvonne Aberg, Peter Hedstrdm and Ann-Sofie Kolm, Social Interactions
and Unemployment. 36 pp.

Tobias Lindhe, Jan Sodersten and Ann Oberg, Economic Effects of Taxing
Different Organizational Forms under a Dual Income Tax. 22 pp.

Par Osterholm, The Taylor Rule — A Spurious Regression? 28 pp.

Par Osterholm, Testing for Cointegration in Misspecified Systems — A
Monte Carlo Study of Size Distortions. 32 pp.

Ann-Sofie Kolm and Birthe Larsen, Does Tax Evasion Affect Unemploy-
ment and Educational Choice? 36 pp.

Daniel Hallberg, A Description of Routes Out of the Labor Force for
Workers in Sweden. 50 pp.

N. Anders Klevmarken, On Household Wealth Trends in Sweden over the
1990s. 20 pp.

Mats A. Bergman, When Should an Incumbent Be Obliged to Share its
Infrastructure with an Entrant Under the General Competition Rules? 21

Pp.

Niclas Berggren and Henrik Jordahl, Does Free Trade Really Reduce
Growth? Further Testing Using the Economic Freedom Index. 19 pp.

Eleni Savvidou, The Relationship Between Skilled Labor and Technical
Change. 44 pp.

Per Pettersson-Lidbom and Matz Dahlberg, An Empirical Approach for
Evaluating Soft Budget Contraints. 31 pp.

Nils Gottfries, Booms and Busts in EMU. 34 pp.

lida Hakkinen, Working while enrolled in a university: Does it pay? 37 pp.

See also working papers published by the Office of Labour Market Policy Evaluation
http://www.ifau.se/

ISSN 0284-2904



