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Sammanfattning 

Sverige har under de senaste årtionden ökat antalet högskolestudenter 
markant. Denna ökning har bidragit till att vissa arbeten nu kräver en högre 
utbildning och högre krav på nyanställda. Detta leder till att högutbildade 
personer måste söka arbeten där man är överkvalificerad. Med en större 
tillgång på högutbildade finns möjligheten att lönerna sjunker. Denna uppsats 
utreder om dagens löner är tillräckligt höga för att finansiera de studier som 
krävs för respektive yrke. Den empiriska undersökningen är en jämförelse 
mellan löner i fem yrken som kräver en högskoleutbildning, vilka är: 
civilingenjör, företagsekonom, jurist, sjuksköterska och gymnasielärare.  Dom 
här fem yrken kommer att jämföras mot lönen för en fabriksarbetare, som 
inte kräver någon utbildning. Målet är att se om de högutbildade kommer att 
ha en högre aggregerad inkomst vid 65 års ålder. Det kommer också att göras 
en undersökning om introduktionen av det nya högskolesystemet (Bologna 
deklarationen), kommer att ha för påverkan på förtjänsten av en 
högskoleexamen.  Resultatet visar att tre av de fem examinerade yrken 
genererar en inkomst högre än det jämförda yrket utan utbildning.   
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Abstract 

Sweden has during the past decades increased the number of university 
students. This increase has made some jobs to increase its requirements on 
their new recruits. This means that highly educated people have to get jobs 
that they are overqualified for. With an increase in the number of educated 
people it is possible that wages decreases. This thesis investigates if today’s 
wages are high enough to finance educations that jobs require. The empirical 
work is a comparison of wages in five jobs that require a university degree, 
which are: civil engineer, business administration, law, nurse, and high school 
teacher. These five wages will be compared to the wage of a manufacturing 
worker, without an education. The goal is to calculate if a person with a 
university degree will earn a greater aggregate income than someone without a 
degree at the age of 65. Further, the possible change in the expected utility of 
a business administration degree, due to the introduction of the new 
educational system (the Bologna declaration) will be analyzed. The result 
shows that three out of the five jobs observed generates an income greater 
than the compared job that does not require an education. 
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1 Introduction 

The expansion of university degrees has during the past decade been significant. The 
number of students registered in Swedish universities has increased from approximately 
200,000 students to almost 390,000 students (Statistics Sweden).  The Swedish government, 
inline with the British government, has had an objective of “half of the young generation in 
higher education”, this illustrates the current beliefs in the role of education. (Johansson, 
Abrahamsson, Abrahamsson 2003). Such an increase could have positive effects on the 
human capital for Sweden, due to more “qualified” people in the labor market. Walker 
Gilmore (1999) says: “More educated workers make a higher contribution to productivity 
and economic success”. But it depends how the government is going to reach such a goal. 
Sweden has had an inflation of university degrees but it is not only the quantitative amount 
of students that is important, the quality of the schools and the job matching is at least as 
important. According to Michael Tåhlin every third employee has an education that is more 
advanced than what the work requires. This is not unprofitable just for the highly educated 
people; the workers without a degree will be forced out of the labor market (Bengt Rolfer 
2006). The following graph is presenting the development of the number of students 
registered in Sweden from 1990 to 2005: 

 

Figure 1.1, registered students, Statistics Sweden (2006) 

The number of matched jobs has not increased in the same path as the number of 
university students (Johansson, etal 2003). This means that many workers are over-
educated, which means that individuals have more schooling than their job require (Bishop 
1993). Year 2000, 48 percent of all employed in Sweden had an education that was at least 
one year longer than their job required, and 32 percent at least two years longer (Bengt 
Rolfer 2006). This means that in average the number of years at the university is longer 
than necessary. Education is continuing to expand, the over-education outcomes has led 
many to question the view that a university degree is a good investment and if it guarantees 
economic success (Silles, Dolton 2002). A study made by the Department of economics in 
Oxford calculated that 52 percent of early graduates and 22 percent of those who have 
been in the labor force for some time genuinely have jobs that do not require a university 
degree. Earlier studies made in the UK have shown that 30 – 40 % of the entire graduate 
population is facing over- education (Silles, Dolton 2002).  
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1.1 Bologna Declaration 

The Bologna Declaration started 1998 when four countries (Italia, France, Germany, and 
Great Britain) signed a declaration that would increase the European university 
attractiveness by having a closer coordination. It was a success in Europe and one year later 
29 nations signed the declaration. Today the declaration has 45 members and is therefore 
much larger than just the European nations. The Bologna Declaration is being introduced 
in the Swedish education system the 1st of July 2007. This declaration is a way to make the 
different education systems in Europe more comparable. The aim is to have equal grade 
systems and university degrees all over Europe. This will simplify the internationalization 
of universities, where students can transfer grades and degrees between countries (Borås 
University 2007). The objectives of the Bologna Declaration: 

• The adoption of a common framework of readable and comparable degrees 
• The introduction of undergraduate and postgraduate levels in all countries 
• ECTS-compatible credit systems  
• A European dimension in quality assurance 
 

With the new declaration the university programs will change. There will be a three year 
bachelor degree with the possibility to continue for two years to get a master degree. The 
higher level programmes will therefore change from a four year magister degree to a five 
year master degree. The advantages with this change are that the master degree is an 
international known degree that will make Swedish students more compatible and 
comparable abroad.   

Countries are not forced to enter the Bologna Declaration, but by not doing so countries 
would be outside the common mainstream of change (CRE). This implies that if a country 
wants to be part of the international education system the change has to be done. The 
Declaration reflects a search for a common European answer to common European 
problems (CRE). The question is then if the employers care about the change. Will the 
extra year of schooling be a profitable investment or will it be just another year of 
unnecessary knowledge increasing the amount of over-education in the society?   

 

1.2 Problem 

Sweden have workers that have a higher level of education compares to what their jobs 
require. This is a case of over-education. With a supply of highly educated people that is 
greater than the demand, workers have to search further down at the “available job ladder”. 
This means that people have to take jobs that require less skill. The well known 
assumption; when the supply is greater than the demand the price will go down, will also be 
true for this situation. This means that the wage for highly educated people will decrease. 
With the Bologna declaration the magister degree will be changed to a one year longer 
master degree. This means that the length of the degree will be even longer. The question is 
then if the Bologna Declaration will make the university degrees more profitable or will the 
change make Swedish graduates more over educated? 

After high school, young adults are supposed to enter the university life to get a degree 
which will guarantee future economic stability. The problem is that it is not certain that a 
university degree will generate a higher income than jobs that do not require higher studies.    
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1.3 Purpose and method 

The purpose of this thesis is to analyze if a university degree in civil engineering, business 
administration, law, nurse, and high school teacher, with matching jobs, is a profitable 
investment compared to a manufacturing worker with no degree. It will also calculate what 
effect the introduction of the Bologna Declaration has on the profitability of a business 
administration degree. 

This thesis is about the expected utility of the decision one has to make when considering 
whether or not to get a university degree. One can either get a degree, and anticipate that 
the future wage will be high enough to offset the costs of the education, or one can work 
with a low skill job which does not require any education costs. The choice of education is 
also important because of the different lengths of the time it takes to get a university 
degree, and the future wages. This thesis has limited the choices to five different university 
degrees: civil engineering, business administration, law, nursing, and high school teaching. 
The wage that the educations will generate is compared to the wage of a manufacturing 
worker. The purpose is to analyze whether or not the university degrees will generate a 
higher expected utility relative to the manufacturing worker.  

The expected utility is calculated using average wages. This is because the wage can differ 
within the same job. These differences could in many cases be related to the number of 
years worked. The expected utility could be seen as the aggregate wage earned during a 
working life, at the same job, therefore the wage increase will be included in the average 
wage. When calculating the expected utility of a university degree, the wage of a matching 
job is considered. The utility of a matching job, in the thesis, is the wage one can assume to 
get after an education, and this is the average wage. Hence, the range of the wages will not 
be considered in the calculations. This has both advantages and disadvantages. When 
comparing wages in different job sectors, the average wage is a way to express the 
differences in what one can assume they will earn, in this case the expected utility. By using 
the average wages the outcome is not as accurate as it would be if calculating for different 
wage ranges.  

The reference job, manufacturing worker, is used for a number of reasons. There are many 
jobs that do not require a university degree, and these jobs have different wages. If a 
university degree is profitable or not will therefore differ according to the choice of the 
reference job. A reference job which has a relatively low wage would make the selected 
university degrees appear more profitable than they actually are. A reference job with a 
relatively high wage would generate the opposite effect. Working as a manufacturer is a 
common job that does not require a university degree. It is reasonable that people that are 
considering an education will end up with a wage of a manufacturing worker’s if choosing 
not to take the education. Using the wage of a manufacturing worker also has some 
negative effects. The manufacturing sector is dominated by men, who, in general earn 
higher wages than women. The expected utility of a female-dominated job (nurse) in 
comparison to the manufacturing worker will therefore be lower than comparing it to a 
reference job that is more suitable. The wage of a manufacturing worker is suitable to 
measure up against the other jobs, and by using the same reference job makes it possible to 
compare the different expected utilities.  

In the expected utility equation for university degrees, a probability variable is included. 
This is interpreted because of the risk of not getting a matched job after graduation. This 
thesis is analyzing the choice of whether to study or to work as a manufacturing worker, 
considering that one already has a job as a manufacturing worker. This is why the 
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probability variable is not included in the expected utility equation of a manufacturing 
worker.   

1.4 Research questions: 

• Will a university degree in Civil engineering, business administration, law, nurse, 
and high school teacher generate a greater aggregate income than a manufacturing 
worker with no degree?  

• Will the bologna declaration increase the profitability of a business administration  
degree? 

• What is the equilibrium age to start a university education? (i.e. how old one can be 
to start an education and get the same aggregate income as someone without a 
degree) 

• What probability of getting a matched job after education is necessary to gain on an 
investment of a university degree? 

 

1.5 Outline 

The second chapter starts with a theoretical background describing the concept of over-
education. This part also briefly describes how over-education can be seen from different 
point of views. The second part of this section is describing the effects over-education has 
on the individual. The third chapter describes the theoretical framework used in the 
empirical work. This is a guide to understand the models and the calculation results 
illustrated in the chapter of empirical results. The fourth chapter is the empirical work 
which is an explanation of the variables and data used in the calculations. The results of the 
calculations will be presented in tables in the fifth chapter; empirical result. The thesis is 
ending with an analysis and a summarised conclusion. The appendix will provide the reader 
with all necessary calculations made to get the results.   
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2  Theoretical background 

2.1 Over-education  

In the 1970’s an increase of the number of graduates in the US trigged the first research on 
the demand for graduates in the labor market. Freeman (1976) concluded that the excess 
supply of graduates, which did not get a qualified job, had to take jobs that do not require a 
degree. This will bring the return on university degrees to decline (Freeman 1976, in 
Arnaud Chevalier 2000). According to Freeman this extra supply would make the demand 
for investing in a university degree to decrease, and in the end the supply and demand for 
highly educated people will end up in an equilibrium point. This model says that over-
education is just a temporary situation before the market has adjusted. This is not inline 
with empirical evidence that shows that over-education appears to be a permanent feature 
of economies (Chevalier 2000). Sicherman (1991) has another view of a short term over-
education, which is a theory of career mobility. Over-educated individuals will start their 
career having different jobs that they are over-qualified for, to gain work experience. This 
experience will then be used in a higher level job, where they are no longer over-educated. 
This means that people will be over-educated for a period of time, and then later in life will 
get a job that matches their education (Sicherman 1991). This theory differs from 
Freeman’s; the temporary over-education will not be seen as cycles in the economy where 
the demand and supply for educated people will end up in an equilibrium point. This 
theory explains that the over-education will be temporary for the individual, but can be a 
long run issue for the economy.  

2.1.1 Matching jobs 

The increased accessibility to higher educations has increased the over-education in two 
ways according to Chevalier (2000). First, students with lower ability have access to higher 
education, which means that students with lower initial ability will acquire fewer skills than 
the traditional students. Second, the increased number of students and reduced available 
funding for universities has decreased the student support. With fewer teachers per student 
the education quality could harm the students’ skills. This will make some of the students 
not qualified for a graduate job. (Chevalier 2000) 

Assume that there are two types of graduates, it is the skilled graduate which will be 
denoted as (1), and it is the less skilled graduate which will be denoted as (2). The graduates 
have perfect information about their level of skill. When enter the labor market, employers 
can assess their type by looking at their degree results and their institution. There are three 
different types of jobs in the market that graduates can apply for. These jobs are divided 
into three groups: graduate jobs (G), intermediate jobs, that require some sort of education 
(U), and jobs demanding lower academic skills (L). The possible outcomes for the two 
types of graduates are presented in the table: 
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Table 2.1; Matching jobs, Chevalier 2000 

 Skilled graduate Less skilled graduate 

Graduate job Perfect Match (G1) X 

Upgraded job Genuine Over-education (U1) Apparent Over-education (U2) 

Non graduate job X Genuine Over-education (L2) 

 

All skilled graduates are competing for the graduate jobs, most of them will get them, and 
there will be a perfect match (G1). But there will be skilled graduates (1) that do not get a 
graduate job and have to take upgraded jobs (U1) and therefore be genuinely over-
educated. Less skilled graduates (2) will not be offered graduate jobs and have to compete 
for the upgraded jobs. Because of the low skill of 2-graduates this match can be considered 
appropriate. This will be seen as a mismatch according to most of the literature, and the 2-
graduates will be seen as over-educated. But according to Chevalier, the skills of 2-
graduates are not high enough for graduate jobs and therefore are they not classified as 
over-educated. However 2-graduates at the end of the queue will only get a non graduate 
job (L2) and are genuine over-educated. With time genuine graduates will be able to change 
to a perfect match job, if they are type 1-graduates, or an upgraded job if they are type 2-
graduate. According to Dolton and Vignoles (in Chevalier 2000) apparent over-educated 
graduates will not be able to move to a perfect match job, because they do not have some 
essential graduate skills. Therefore some of the graduates will always be over-educated.  

2.2 The effects of over-education 

Over-education may be good for the society by increasing the average labor knowledge. 
The skills of the population will be higher by increasing the number of educated people. 
Looking at the individual perspective, the goal with a university degree is most of all to get 
an advanced job with higher wage and benefits than they would have without a degree.  

According to Statistics Sweden education will have a positive impact on the wage. This is 
the case for both men and women even though men in general have a higher wage level. 
The greatest difference is with an after high school education of 3 years or longer.  

 
Figure 2.1; The relation between the monthly wage and the educational level 2005, 
Statistics Sweden(2006). 
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Educational level 

1 Pre highschool education, shorter than 9 years.                                                          
2 Pre highschool education, minimum 9 years. 
3  High school education, highest 2 years. 
4  High school education, 3 years. 
5  After high school education, shorter than 3 years. 
6  After high school education, 3 years or longer                                                           
7  PHD graduates 

  

These results are calculated from average salaries in the different educational sectors. It is a 
proof that Sweden has a relative positive return of education, but it does not take into 
account the cost of universities or the wage forgone by not working. This is just a measure 
of the wage not the actually income.  

The study of the synchronization between the education system and the labor market has 
been divided into two related directions. One is the study of changes in the returns of 
education over time. The other is the matching between the actual amounts of education 
compare what is required by their jobs (Sicherman 1991). The two issues will be briefly 
discussed in the following section.  

The return on education in Sweden is not as high as it used to be. In 1968 the return on 
education was 8 % per schooling year and 1982 it decreased to 4 %. There are different 
reasons for this decrease but the two main factors was the government regulations for 
lower wages, and that the high returns on education increase the demand for university 
degrees (Rolfer 2006). Anders Björklund, professor in economics at Stockholm University, 
argues that the future wage depends not only by the choice of education, but also by the 
cleverness of the individual.   

In Sicherman’s article about the issue of a mismatch between the actual amount schooling 
to the amount require by the job, starts with two stylized facts. First, workers that are over-
educated earn lower wages than workers with similar levels of schooling who have matched 
jobs. However, these over-educated workers earn more than their co-workers with the 
required amount of education (in contrast to Alfonso etal who argue that people at the 
same position will have the same wage regardless the education). Second, workers that are 
under-educated earn more than workers with the same level of schooling who work in jobs 
that require just their level of schooling. However, under-educated workers earn less than 
their co-workers with the required amount of education. In general, people with higher 
amount of education earn more money than people with less education (Sicherman 1991). 
These facts explain that even if an educated worker does not perfectly match its education 
to the job, the wage will still be greater than a less educated worker.   

The low return on education is not a big problem. Other factors like the working 
environment, which will result in a better health and a longer life, is important in peoples 
choice of getting a university degree (Björklund in Rolfer 2006). The social factor is also 
important according to Jan Jonsson (in Rolfer 2006). A university degree is not only a 
financial investment; it also includes a social acceptance. People have a tendency to follow 
there parents. Children with high educated parent are more likely to get a degree then 
children with parents with no education. Jan Jonsson argues that children with educated 
parents have been taught their whole life the importance of a degree. There will also be a 
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more secure environment for the children where there parents can guide them through 
their studies.  

A university degree may or may not generate a high skill job, however history tells us that 
people with higher education level are less unemployed. The following table will show the 
relative unemployment for different educational levels. The relative unemployment is the 
percentage of the entire workforce. 

Relative unemployment for different educational levels 

 

Figure 2.2; Relative unemployment for different educational levels, Statistics Sweden 
(2006) 

In Sweden the unemployment rate for people with a university degree were 4.2 % of the 
labor market in September 2005 (Arbetskraftsbarometern 2006), which is lower than both 
compulsory school and high school graduates. However, this is not a proof that the 
university will generate jobs, it could be that people attending university are more concern 
of getting a job than people that do not.  
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3 Theoretical framework 

This section is describing the models and variables used in the empirical work. The 
empirical work is created as a comparison of jobs which requires different educational 
levels. The aim is to calculate if the return on education, in the different educational levels, 
is high enough to gain on an education investment. Over-education in this calculation will 
occur when an education generates a lower income than a low-skill job.  

 

3.1 Expected utility 

The expected utility can be explained by consuming under uncertainty. In this example two 
different consumptions can be chosen. The utility for the two consumptions are: 
u(c1,c2,π1,π2) where c1 and c2 represents consumption in states 1 and 2, and π1 and π2 
represents the probabilities that state 1 or state 2 actually occurs.  

The utility can be expressed as a sum of some function of consumption in each state, v(c1) 
and v(c2), where the weights are given by the probabilities π1 and π2, shown in the equation: 

 

                                    u(c1,c2,π1,π2) = π1v(c1) + π2v(c2)                             (3.1) 

 

If one of the states is certain, such that π1 = 1, the utility of consumption in state 1 is equal 
to v(c1). Expected utility is also called con Neumann-Morgenstern utility function. (Varian 
2003 p.221)  

When calculating the expected utility of working, the choice of getting a degree can be seen 
as a gamble. If one gets a job directly after graduation the wage will be higher then with no 
degree. But there will always be a risk that one will not get a job and have to be 
unemployed for a certain time. This risk has to be included in the model. If the risk of not 
getting a job is high, the profitability of getting a degree will be low. 

The model described in this section is calculating the expected utility of a university degree. 
The expected utility could also be seen as the aggregate income earned over a working 
lifetime, including costs of universities. When investing in an education one will spend 
money and time going to school. This time and money is spent now with the aim of getting 
a high salary in the future. However an education does not promise a future economic 
success, there is a risk that a person will not get a job which matches the education. When 
calculating the expected utility one has to include the utility of not getting a matching job.  

 So calculating the expected utility the equation used is the following: 
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              E(u)1 = -[W*T-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*T-[Lf(l,i,t)]-(c)]       (3.2)   

 

W = annual net wage with an education and matching job 

T = 45-t 

L = Aggregate student loans 

l = Annual student loans 

i = interest rate on the student loans 

t = years of schooling  

c = opportunity cost of working 

π = the probability of getting a job 

Ŵ = income with no matching job 

The first part of the equation calculates the utility when getting a matching job (a job which 
requirement matches the individual’s education) directly after the university. This is 
multiplied with the probability of getting a job (π). The second part of the equation is 
calculating the utility of not getting a matching job, multiplied by the probability of not 
getting a job (1-π). This is the core equation for the empirical work, by interpreting 
different amount on the variables the expected utility (or the aggregate wage) can be 
calculated and compared in different scenarios.  

This expected utility will be compared with the expected utility of not getting a university 
degree. In this case a person starts working at the age of 20 and work with the same job 
until retirement age of 65. The wage without a degree will probably be smaller than a job 
that matches a university degree. But the advantage of not going to the university is that 
one will not have student loans, and is able to work during the time a university student has 
to attend school. The equation for the expected utility of not getting a university degree is 
the following: 

                                    E(u)2 = Ŵ *(T+t)                               (3.3)  

which is the wage multiplied with the working years. In the expected utility equation for 
university degrees, a probability variable is included. This is interpreted because of the risk 
of not getting a matched job after graduation. This thesis is analyzing the choice of study or 
to work as a manufacturing worker, considering that one already have a job as a 
manufacturing worker. This is why the probability variable is not included in the expected 
utility equation of a manufacturing worker.   

To calculate if it is profitable to get a university degree the two expected utilities will be 
compared. 

E(u)1 > E(u)2 = A university degree is profitable   

E(u)1 = E(u)2 = One is indifferent in getting a degree or not. 

E(u)1 < E(u)2 = A university degree is not profitable 
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3.2 Equilibrium age  

Choosing to invest in an education at the age of 20, there are many years until retirement. 
The return on the education does not have to be very large to get a profitable result. If 
considering an education later in life, the return has to be higher in order to gain profit 
from the investment in education. Time is therefore an important variable when 
considering the investment. This part of the work will calculate how old one can be to start 
a university and still earn the same amount of money than continuing working with a low 
skill job. By adding a variable for the amount of time spent on working prior to the 
university the expected utility function be: 

E(u)1Ť = Ŵ*Ť+ -[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*(T-Ť)-[Lf(l,i,t)]-(c)]  (3.4) 

Ť = Equilibrium age  

The (Ť) variable can also be explained as the amount of years working, with a low skill job, 
prior to the education. By setting the new expected utility of a university degree equal to 
the expected utility of working with a low skill job, the time variable can be calculated with 
the different probability values.  

Ŵ*Ť+ -[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*(T-Ť)-[Lf(l,i,t)]-(c)] = Ŵ *(T+t)   (3.5) 

The Ť variable is the equilibrium age, which means the age one can start an education and 
get the same aggregate income as someone without a degree. The model is based on a 
working life that starts at the age of 20 until the age of 65. This means that the calculations 
do not take into account the years prior to the working life. The equilibrium age (Ť) will 
therefore show how many years after the age of 20 one can start the university. The result 
will therefore present the equilibrium age as Ť+20, to get the actual age.   

 

3.3 Financial returns on education 

This section will calculate the return on studying. This is the amount of income increase 
one year of schooling brings. This is calculated by comparing the wage with a university 
degree, including the cost of studying, compared with the wage without a degree. The data 
is found at the Swedish statistics homepage (www.scb.se). The equation is the following:  

                                               W1*(1+ψ)
t = W2                                         (3.6) 

Or equivalent  

                                            ψ = [W2/ W1]
 1/t – 1                                       (3.7) 

The return on education (ψ) will be calculated with respect to the aggregate income for a 
manufacturing worker without a university degree. The idea is that everybody can get a 
“low skill job” with or without an education. There will also be a calculation how much the 
return on education has to be in the different sectors to break even on an investment in 
education.  

The return on education in this work is calculated in net values, this means that the return 
is including all cost that comes with an education. Usually the return on education is 
calculating the extra amount of wage every year of education brings, however this does not 
include the costs and the opportunity cost. In this work the net values is calculated in the 
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expected utility equation. The aggregate income is then divided into monthly net incomes 
which can be compared with the income of a manufacturing worker which is the low 
income job that is used as a comparison. By interpreting the values in the equation the net 
return on education is calculated.  

To calculate the equilibrium return on education, which is the amount of the return 
necessary to get an aggregate income equal to the compared low skill job, the aggregate 
wage use is the aggregate wage of the compared job. The wage of the compared job (W1) is 
not relevant for this calculation, due to the result will be the same no matter the size of the 
wage. Let say that the net wage of a low skilled job is X, how large does the return on a one 
year education has to be to add up the same aggregate wage? By multiplying X with the 
number of years and month worked until the age of 65 the aggregate wage (E(u)X) is 
calculated.  

The goal is to calculate the return of education that will generate an aggregate income of 
(E(u)X). By dividing this amount with the number of years worked (this will be one year 
shorter because of one year education) the monthly net income is calculated. The new net 
income is presented as Y. Interpreting the numbers into the equation: 

 

                                                 ψ = [Y/ X]1/1 – 1                                       (3.8) 

 

ψ = 0.0273 

 

The net income for the university student has to be 2.73 percent higher than the income 
for a low skill job. The actual wage will have to be greater then the 2.73 percent because of 
the cost of university, but in this calculation the cost is all ready included.  
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4 Empirical work 

The empirical work is based on a scenario where an individual has the choice to get a 
university degree, which will bring a qualified job in the future, or to start work today as a 
manufacturing worker. The individual is 20 years old when the choice has to be made. The 
goal is to get the greatest amount of money at the retirement age of 65.   

By investing in a university degree one can get jobs that someone without an education 
would not be qualified for. But choosing to get a university degree one will have to forgo 
the income that could be earned during the time of education. This section is calculating if 
it is profitable to invest money and time to get a university degree. It will also calculate 
which education is the most profitable when it comes to the return on education. The 
comparison includes five common job sectors in Sweden which are: Civil engineer, High 
school teacher, Business administration, Nurse, and Law.  

 

4.1 Variables 

This section is describing the different variables used in the empirical work. It will also 
show how the data is manipulated to fit the model. 

4.1.1 Wages (W) 

To calculate the aggregate net wage, the tax has to be excluded from the salary. The 
amount of income tax one has to pay is related to the annual wage earned. Every employee 
in Sweden has to pay a municipality income tax of approximately 33 percent irrespective of 
how high the annual wage is (except with a annual wage of SEK16,799 or less which is 
nontaxable). With an annual wage greater than SEK317,700, a 20 percent government tax 
is added on the exceeding amount, and an annual wage that exceeds SEK472,300 a 25 
percent government tax is added. (Skatteverket 2007)  

The model used to calculate the after tax wage is the following: 

W• = Pretax wage 

           W = W• *(1-0.33)-(W• -317,700)*(1-0.80)-(W•-472,300)*(1-0.75)     (4.1) 

 

4.1.2 Wage with a low skilled job (Ŵ) 

The empirical work is using one average wage that will represent all low skilled jobs, and it 
is the wage of a manufacturing worker. The reason why this particular wage is used is 
because of the great number of people working in the sector. The wage is also close to an 
average of the low skilled jobs. If taking a wage that is greater or lower than usual the result 
of the comparison would be biased, and the comparison would not be significant. The 
manufacturing worker is listed as [821] (Maskinoperatör, metall och mineralbehandling) in 
the Statistics Sweden’s homepage. 
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4.1.3 Aggregate student loans (L) 

The cost of schooling in Sweden is often financed by a student loan. The cost of this loan 
is a function of the years studying and the interest rate. The payback starts six month after 
graduation. The loan is paid on an annually basis (monthly if suggested) and the interest 
rate is added at the end of each year. The entire loan is supposed to be paid 25 years after 
the first payment. The annual rate of payment is increasing each year because of the 
expected increase in wage. The payment is simulated in the graph: 

 

Figure 3.3; Aggregate student loans, CSN (2007) 

The solid line is the annual loan paid each year including the interest rate of 2.1 %, P1 is 
the amount paid the first year and P25 is the amount paid the 25th year. The payment of a 
student loan may differ among different loan takers. The cost calculated in the empirical 
work will therefore be a simplified average. The amount one has to pay including interest 
rate is simulated in the national authority CSN’s homepage. To calculate the aggregate cost 
of the loan this thesis uses the following formula: 

                                             L = [(P1+P25)/2]*25                                    (4.2) 

The cost of the loan can be calculated from the amount of loan taken before the first 
payment. By dividing the cost of the loan (L) by the loan (l) the cost can be explained by a 
percentage of the loan taken: L/l = 1.364 (Swedish statistics). This means that the actual 
cost of a loan will be 36.4 percent more than the loan taken.   

4.1.4 Opportunity cost (c) 

So the calculation tells us what the cost of a university degree is, but it is more to this. The 
years spend at a university could be spend working instead. The amount of wage forgone 
by not working is called the opportunity cost of studying. The equation for the opportunity 
cost is: 

                                                     C = Ŵ *t                                               (4.3) 

Where Ŵ is the annual net wage of a low skill job (a job that does not require an 
education), and t is the number of years studying. This is an indirect cost of investing in an 
education and has to be included in the model.  

4.1.5 Probability of getting a matched job (π)  

The aim with an education is most often to get a matching job (a job that requires the 
education taken). But there is a risk of not getting a job, and especially not directly after 
graduation, therefore a risk variable has to be included in the model. In this work the 
aggregate income is calculated in the form of an expected utility function. It will be 
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calculated with three different probabilities (π) of getting a matching job. Comparing these 
results with the aggregate income of a low skilled job will show if it is profitable to invest in 
an education with different probabilities. Finally the probability equilibrium will be 
presented. This is the probability of getting a match job that will bring the same expected 
utility as a low skilled job.  

 

4.2 Data  

 

Table 4.1; Monthly pretax wage, Statistics Sweden (2006) 

Profession Lower 
quartile 

Median Higher quartile Average 

Civil engineer 27 600 33 000 40 200 35 400 

High school teacher 21 800 23 500 25 300 24 100 

Business etc. 25 000 30 000 37 000 32 200 

Nurse 22 700 24 200 26 200 24 700 

Law 27,600 40,000 50,200 40,500 

 

Table 4.2; Monthly net wage, Statistics Sweden (2006)  

Profession Lower 
quartile 

Median Higher quartile Average 

Civil engineer 18,267 20,805 24,113 21 933 

High school teacher 14,606 15,745 16,951 16 147 

Business etc. 16,750 19,395 22,685 20 429 

Nurse  15,209 16,214 17,554 16 549 

Law 18,267 24,063 28,262 24,274 

 

Average wage in the manufacturing sector: 21,700, net wage: 14,539 

The wage presented is the total wage which includes pay for hours worked, 
pay/remuneration for weekends, and other cash payments (Swedish statistics 2006). To get 
the most accurate results the data used in the calculations will be in net values. Net wages is 
calculated from the pre tax wages by the writer.  

As mentioned in the method section, the amount analyzed is the average wage. As seen in 
the table above, the wage range differs among the jobs. The three jobs with the highest 
wages (Business administration, civil engineering, and law) have also the broadest wage 
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ranges. By comparing the different wage quartiles, the outcomes would be different than 
comparing the average wage. The wage range is large because of wage increases. The low 
wage quartile is mainly people who are new in their carrier, and the high wage quartile is the 
people who has worked for many years and have had many years of wage increases. By 
using the average wage in the analysis, the increase in wage is included. There are other 
factors why wages may differ; different employers, positions, responsibilities etc. The 
average wage is calculated from all wages within the sector. This means that these 
differences will not be considered in the result tables.    
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5 Results  

The results are presented in diagrams where the data is separated for each job sector.  

The variables presented are the following: 

E(u)1 =Expected utility (aggregate income) 

Ť = Equilibrium age (how old one can be to start an education and get the same aggregate 
 income as someone without a degree)     

Eq. Year = Equilibrium year (the age when the aggregate income with a degree is equal to    
   the aggregate income without a degree) 

ψ = Return on education (the increase in wage one year of education generates) 

Table 5.1; Empirical result – Civil Engineer 

 

Civil 
Engineer 

 

E(u)1            
(SEK) 

 

Ť                
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1  9,325,300 36.617 48.383 0.0597 

- = 0.80    8,616,556 30.784 54.216 0.0431 

- = 0.60   7,906,732 21.046 63.954 0.0253 

Eq: - = 0.584  7,851060 20 65 0.0238 

Calculations are presented in Appendix 1 

The second column present the expected utility of investing in a university degree, this 
could also be seen as the aggregate income earned during a working life. This is compared 
by the expected utility without a university degree, which in this paper is the aggregate 
income of a manufacturing worker. The bolded equilibrium amount (where the two 
expected utilities are equal) is the manufacturing worker’s aggregate income. Even with a 
low probability of getting a matched job of 0.60 the aggregate wage will be greater than the 
compared wage. The equilibrium probability of 0.584 shows that as long as the probability 
of getting a matched job is greater that 58.4 percent one will gain on an investment of 
being a civil engineer. The equilibrium age (Ť) shows that one can start an education at 
approximately 36 years old and still be able to earn as much income as a manufacturing 
worker.  

The return on education is presented in the last column. The equilibrium return on 
education is the bolded value, which is the increase in income every year of education that 
is necessary to break even with a low skilled job. This means that educations that generate 
greater values than the equilibrium amount will be profitable.  
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Table 5.2; Empirical result – Business Administration 

Business 
Administration 

 

E(u)1            
(SEK) 

 

Ť               
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1  9,089,126 37.516 47.484 0.0617 

- = 0.80    8,509,550 31.646 53.354 0.0444 

- = 0.60   7,929,974 21.861 63.139 0.0261 

Eq: - = 0.573 7,851060 20 65 0.0235 

Calculations are presented in Appendix 2 

An investment in a four year business administration education has similar outcomes as the 
civil engineer. The wage is high enough to offset the cost of a university even with a 
probability of getting a matched job of 60 percent.  

 

Table 5.3; Empirical result – Law 

 

Law 

 

E(u)1            
(SEK) 

 

Ť                
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1 10,449,092 42.240 42.760 0.0841 

- = 0.80    9,514,532 37.800 47.200 0.0640 

- = 0.60   8,579,972 30.399 54.601 0.0422 

Eq: - = 0.444 7,851060 20 65 0.0238 

Calculations are presented in Appendix 3 

Of the five jobs that is presented in this paper law school has the highest return on 
education. With a 100 percent probability of getting a matched job, a law school graduate 
will reach the equilibrium year at the age of approximately 43. This means that at the age of 
43 both a manufacturing worker without a degree and a law school graduate have the same 
aggregate income. But because of the higher wage of a law school graduate the aggregate 
income at the age of 65 will be much more than the manufacturing worker. The best 
choice to make when entering the working life would be to invest in a law school 
education.    
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 Table 5.4; Empirical result – Nurse 

 

Nurse 

 

E(u)1            
(SEK) 

 

Ť               
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1 7,619,239 X X 0.0131 

- = 0.80    7,416,631 X X 0.0040 

- = 0.60   7,214,023 X X <0 

Eq: - > 1 7,851060 X X Eq: 0.0233 

Calculations are presented in Appendix 4 

The return on education to become a nurse is too low to offset the cost of the university. 
Even with a 100 percent probability of getting a matched job directly after graduation the 
aggregate income will not be greater than the income of a manufacturing worker.  

 

Table 5.5; Empirical result – High school teacher 

 

High school 
teacher 

 

E(u)1            
(SEK) 

 

Ť               
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1 6,548,132 X X <0  

- = 0.80    6,393,764 X X <0 

- = 0.60   6,239,396 X X <0 

Eq: - > 1 7,851060 X X Eq: 0.0238 

Calculations are presented in Appendix 5 

The return on education is less than zero; this does not mean that the monthly wage is less 
than a manufacturing worker. The return is presented negative because the cost of an 
education is included. The negative return does tell us that the increase in wage will not 
offset the cost of a degree including opportunity costs. An investment in an education to 
be a high school teacher will always be unprofitable.  

Both a nurse and a high school teacher will generate an aggregate income lower than a 
manufacturing worker. Even with a 100 percent probability of getting a matched job the 
outcome will be relatively negative. This is because the return on education will not 
overweight the cost of the education.  

These results show that three out of five jobs that do require an education makes a higher 
expected utility than the manufacturing job. To be able to gain on an education the return 
has to be approximately 2.35 percent (including cost of university).  
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Table 5.6; Empirical result – Bologna (Business Administration) 

 

Bologna 
Business Administration 

 

E(u)1          
(SEK) 

 

Ť                
(Age) 

 

Eq. Year    
(Age) 

 

ψ 

- = 1 8,603,492 30.646 54.354 0.0427 

- = 0.80    8,038,052 23.307 61.693 0.0287 

- = 0.60   7,472,612 X X 0.0138 

Eq: - = 0.653 7,851060 20 65 0.0237 

Calculations are presented in Appendix 6 

This last table presents the result with a shift from a four year magister degree in business 
administration to a five year master degree. The result is calculated by using the same wage 
as a magister degree but increasing the education variable by one year. With no change in 
wage the expected utility will decrease with a longer education. With a probability of 60 
percent the expected utility is now less than the compared job of a manufacturing worker.  
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6 Analysis  

 

The jobs with the highest return (engineer, business administration, and Law) have all a 
higher aggregate wage than the manufacturing worker. It seems like a good investment to 
get an education in these sectors. But the probability of getting a matched job can in these 
cases make the investment to be costly. However these majors can work for many years 
with a low skilled job before getting a matched job and still gain on education. The other 
two jobs (nurse and high school teacher) in contrast will never gain on the education. The 
return on education is so low that even if getting a match job directly after graduation the 
aggregate income will not add up to the aggregate income of a manufacturing worker. An 
investment in one of these sectors will certainly make a financial loss. The aggregate 
incomes for the five different jobs is illustrated in the following graph. The income is 
calculated with a probability of π = 1.  

 

Figure 6.1 Empirical result, author’s own construction 

All wages are calculated using average amounts. Some of the jobs have a large wage range 
between the low quartiles and the high quartiles wages. These differences are not included 
in the graph. The profitability of a university degree could have other outcomes if 
considering different wage ranges.   

The fact that the number of students are increasing in Sweden will make the probability of 
getting a matched job to decrease. When the supply of workers is higher than the demand, 
educated people will have to get jobs that are under their skill level. These jobs will not 
generate the same income as a matched job and there is a risk of loosing money on an 
education. With the increasing supply of highly educated people, the income generated 
from a matching job could also decrease. This is because there are now more qualified 
people that would compete for the jobs. According to the empirical work three out of the 



 

 22 

five jobs that was eximened have a positive return on education, and it seems like within 
these three sectors the over-education is not a problem. The question is if people will be 
able to get these jobs with just the university education.  

I believe, like Chevalier (2000), that most of the highly educated people have to be over-
educated for some time before getting a matched job. With a great amount of educated 
people the employers can be selective when choosing their employees. This means that 
only the best students will get a matched job after graduation. The education does not end 
with the university, one will have to get low skilled jobs to earn work experience, and on 
the job training to increase their knowledge. After some years one will have enough 
experience and knowledge to get a matched job. I believe that this part of the working life 
could be seen as part of the education. This means that one will be able to get a matched 
job, but it will require some individual engagement. The labor market has developed to a 
race of having the best possible resume and to get the best job within the shortest amount 
of time. The problem is that all people will not make this effort to reach a matched job. If 
people are satisfied with the first job they get, they will probably stay over-educated for the 
rest of their working life.  

Why nurses and high school teachers have low income depends on different reasons. To 
become a nurse a three year university degree in required. The return on education is the 
second lowest of the five jobs examined in the empirical work. Nurses have been 
dominated by female workers, and the wage different between men and women has been 
significant for all jobs during history. The modern world goes toward a more equal society 
and the wage difference is more equal than ever. But the history of a job that has been 
dominated by females has made nurses to develop as a low income job. The market is 
demanding more men in the sector, and the number of men studying to be a nurse has 
increased over the past years. This would make the wages to increase due to more men are 
demanding a higher wage. And the equalisation of wages between sexes will bring the 
female wage to increase as well.   

 

The high school teacher was the job with the lowest return on education. The aggregate 
income was significantly smaller than the aggregate income of a manufacturing worker. 
How could it be that a job that requires five years of education generates such a low wage? 
The Swedish educational system is based on public schools run by the government. The 
wage is based on the number of years worked and not on the specific skills of the 
individuals. The lack of competition among schools results in low approximately equal 
wages that are set by government directives. If teachers’ wages would be set individually 
base on their skills or productivity there would be an incentive to work hard and to be a 
better teacher. This would not only improve the wage development for the teacher but the 
students would have a better education. The problem with this way of setting wages is that 
it is difficult to determine what measures a good teacher. Today many private schools are 
open for students; this will make teachers to be able to make a career within the sector. The 
result would be a more developed individual wage plan that will increase the wage for 
everybody. The empirical work does only count the financial gains or losses of education. 
One has to be reminded that a university degree will increase the possibility of getting a job 
that brings a higher standard of living. A teacher for example has both winter and summer 
breaks. These benefits could be seen as part of the wage but is not included in this 
calculation.   
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The Bologna declaration will change the education system in Sweden as mentioned earlier. 
In business administration the four year magister degree will now be a five year master 
degree. In the introduction, Johansson, etal (2003) argued that the number of jobs have not 
changed in the same path as the number of graduating students. To see what impact the 
declaration will have on the master students the expected utility was calculated. The 
expected utility of a business administration major was approximately SEK 9.3 million. 
This was calculated with a four year magister degree. The new master degree is five years 
and should therefore generates a higher return on education to offset the greater cost. But 
because of the large amount of students, the probability of a higher wage with a five year 
degree is not very likely. The past decades prove that with the inflation of high skilled labor 
will not change the jobs, but it will change the requirement of getting the job (over-
education). The most likely outcome is that jobs that require a four year magister degree 
will soon require a five year master degree. If this is the case and the wage is constant the 
expected utility for a master degree will be SEK 8,603,492. And the return on education 
will be 4.27 percent. These are both calculated with a probability of π = 1. Comparing this 
result with the magister degree one can see that the Bologna declaration will decrease the 
profitability of education and boost the over-education.  

However the effects of the Bologna declaration could have an opposite path. There will 
now be a rather big difference between a master degree and a bachelor degree. Prior to the 
declaration the difference between a bachelor and a magister was only two semesters. The 
benefit of having a magister degree was not significant, and both the bachelor and the 
magister graduates were competing for the same jobs. With the new declaration the 
difference could be large enough for the employers to choose if they need a bachelor or a 
master student. The separation of the two degrees will have decreasing effect of the over-
education. Even if the wage for a master student is the same as a magister student, the 
probability of getting a job should increase. If a matched job generates the same wage as a 
magister student, the increased probability could make a higher average expected utility. 
The result of the empirical work shows that a master degree with a probability of 100 
percent will generate a higher aggregate income than a magister degree with a probability of 
80 percent.  
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7 Conclusion 

 

The purpose of this thesis was to analyze whether or not a university degree in civil 
engineering, business administration, law, nurse, and high school teacher, with matching 
jobs, is a profitable investment compared to working as a manufacturer with no degree. It 
also analyzed what effect the introduction of the Bologna Declaration has on the 
profitability of a business administration degree. 

Within the five high skill jobs (civil engineer, business administrator, law (lawyer), nurse, 
and high school teacher) examined in the empirical work, only the civil engineer, business 
administrator, and law were generating a greater aggregate income compared to a 
manufacturing worker with no degree. These three educations will result in high wages with 
matching jobs; therefore investing in a university degree will be profitable. However, 
because the supply of educated people has increased faster than the matching jobs, the 
probability of getting a matched job directly after graduation will decrease. The result is 
that people will have to be over-educated for some time before reaching a matched job. 
The outcomes in the empirical work with a probability of getting a matched job of 100 
percent will therefore only consider the top students who have the required skills to get a 
matched job directly after university.  

However the high return on education makes it possible to be overeducated for some time 
after graduation and still gain on education. If starting the education at 20 years of age, one 
can afford to be overeducated for approximately 16 to 20 years and still not loose on the 
education. An investment in these three educations will be financially profitable.   

The two jobs that had smaller aggregate income than a manufacturing worker (nurse and 
high school teacher) will never gain financially on investing in a university degree. 
However, the reason for the low wage of these jobs is not a result of an increased high 
skilled workforce; rather it is an outcome of a government regulated wage system.   

For business administration, the Bologna Declaration will change the four year magister 
degree to a five year master degree. This will have to increase the return on education in 
order to financially gain from the change. If the jobs do not change at the same rate as the 
education, the wage will not be any different with a one year longer education. The result 
will be a decreased return on education due to the greater costs. If many people choose to 
get the master degree, the probability of getting a matched job will be low. According to 
the empirical work, a low probability could result in a financial loss of investing in an 
education. If it develops into a situation where there are too many master students, i.e. 
more students than matched jobs, the less skilled will have to take jobs with lower 
requirements. This will push the bachelor students out from their matched jobs and the 
Bologna Declaration will result in boosting the over-education.  

Suggestions for further research are the analysis of the expected utility of educations 
between men and women. Further, Sweden has high tax rates; this makes it possible to 
have a university free from tuition fees. This also makes the wages more equal. Therefore 
an international comparison of the expected utility of studying would be interesting.   
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Appendix 1 

This section calculates the results in the empirical work.  

Civil engineer: 

Years of schooling: 5 

Net wage (W):  21,933*12 = 263,196 

Cost of university (L):  (48,400*5)*1.364 = 329,120 

Opportunity cost:  14,539*12*5 = 872,340 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

Annual wage with no education (E(u)2):  174,468*45 = 7,851060 

 

Aggregate wage E(u)1 

The aggregate wage is calculated from the equation 3.2 in the theoretical framework. 

E(u)1 = -[W*T-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*T-[Lf(l,i,t)]-(c)] 

                   

With probability of - = 1 

E(u)1 = 263,196*(45-5)-329,120-872,340  

E(u)1 = 9,325,300 

 

With probability of - = 0.8 

E(u)1 = 0.8*[263,196*(45-5)-329,120-872,340]+0.2*[174,468*(45-5)-329,120- 872,340] 

E(u)1 = 8,616,556 

 

With probability of - = 0.6 

E(u)1 = 0.6*[263,196*(45-5)-329,120-872,340]+0.4*[174,468*(45-5)-329,120- 872,340) 

E(u)1 = 7,906,732 

 

 

 

 



 

 27 

Equilibrium -  

To calculate the equilibrium probability, the expected utility with a degree is set equal to the 
expected utility without a degree: 

E(u)1 = E(u)2 

π1[263,196*(45-5)-329,120-872,340] + (1-π1)[174,468*(45-5)-329,120- 872,340] = 7,851060 

π1[9,325,300] + (1-π1)[5,777,260] = 7,851060 

9,325,300π1+ 5,777,260-5,777,260π1 = 7,851060 

3,548,040π1 = 2,073,800 

-1 = 0.584 

When the probability of getting a matched job is 58.4 percent, the aggregate wage of a civil 
engineer will be the same as a worker without a degree in the manufacturing sector.  

 

Equilibrium age (Ť) 

The equilibrium age is calculated from the equation 3.4 in the theoretical framework. 

E(u)1 = Ŵ*Ť+ -[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*(T-Ť)-[Lf(l,i,t)]-(c)]  

 

With probability of - = 1 

E(u)1 = E(u)2 

 

Ŵ*Ť+ π1[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1-π1)[Ŵ*T-[Lf(l,i,t)]-(c)] = E(u)2 

174,468* Ť+263,196*[(45-5)-Ť]-329,120-872,340 = 7,851060 

Ť = 16.617 

With 100 percent certainty of getting a matching job after graduation, one can start the 
university at the age of 36.617 (20+16,617) and get the same aggregate income as a 
manufacturing worker without a degree.   

How many years of working after university do it takes to get the same income as a 
manufacturing worker without a university degree? 

Taking the age of retirement minus the number of years of education minus the 
equilibrium age will get the result: 

Equilibrium point: 65-5 – 36.617 = 23.383 

Equilibrium year: 23.383+25 = 48.383 
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This is how many years after graduation a civil engineer will earn the same aggregate wage 
as a manufacturing worker with no education. When both are 48.383 years old they have 
earned the same aggregate income, and they are in the equilibrium point.  

With probability of - = 0.8 

Ť = 10.784 

With a probability of get a matching job of 80 percent one can start the university at the 
age of 30.784 (20+10.784) and get the same aggregate income as someone without a 
degree.  

Equilibrium point: 65-5 – 30.784 = 29.216 

Equilibrium year: 29.216+25 = 54.216 

 

With probability of - = 0.6 

Ť = 1.046 

With a probability of get a matching job of 60 percent one can start the university at the 
age of 21.046 (20+1.046) and get the same aggregate income as someone without a degree.  

Equilibrium point: 65-5 – 21.046 = 38.954 

Equilibrium year: 38.954+25 = 63.954 
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Appendix 2 

Business administration 

Years of schooling: 4 

Net wage (W):  20 429*12 = 245,148 

Cost of university (L):  (48,400*4)*1.364 = 264,070 

Opportunity cost:  14,539*12*4 = 697,872 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

Annual wage with no education (E(u)2):  174,468*45 = 7,851060 

 

Aggregate wage E(u)1 

With - = 1 

9,089,126 

 

With - = 0.8 

8,509,550 

 

With - = 0.6 

7,929,974 

 

Equilibrium -:  

 

π = 0.573 = 57.3% 

 

Equilibrium age (Ť) 

 

E(u)1 = Ŵ*Ť+ -[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*T-[Lf(l,i,t)]-(c)]  

 

With - = 1 

E(u)1 = E(u)2 

Ŵ*Ť+ π[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1-π)[Ŵ*T-[Lf(l,i,t)]-(c)] = 7,851060 
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Ť = 17.516 

20+17.516 = 37.516 

Equilibrium point: 65 – 37.516 = 23.484 

Equilibrium year: 23.484+24 = 47.484 

 

With -1 = 0.8 

Ť = 11.646 

20+11.646 = 31.646 

Equilibrium point: 65-4 – 31.646 = 29.354 

Equilibrium year: 29.354+24 = 53.354 

With a probability of get a matching job of 80 percent one can start the university at the 
age of 30.784 (20+10.784) and get the same aggregate income as someone without a 
degree.  

 

With - = 0.6 

Ť = 1.861 

20+1.861 = 21.861 

Equilibrium point: 65-4 – 21.861 = 39.139 

Equilibrium year: 39.139+24 = 63.139 
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Appendix 3 

Law 

Years of schooling: 5 

Net wage (W):  24,274*12 = 291,288 

Cost of university (L):  (48,400*5)*1.364 = 330,088 

Opportunity cost:  14,539*12*5 = 872,340 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

 

With - = 1 

10,449,092 

 

With - = 0.8 

9,514,532 

 

With - = 0.6 

8,579,972 

 

Equilibrium -:  

 

π[10,449,092] + (1-π1)[5,776,292] = 7,851060 

 

π = 0.444 = 44.4% 

 

Equilibrium age (Ť) 

 

E(u)1 = Ŵ*Ť+ -1[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--1)[Ŵ*T-[Lf(l,i,t)]-(c)]  

 

With - = 1 

E(u)1 = E(u)2 
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Ŵ*Ť+ π1[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1-π1)[Ŵ*T-[Lf(l,i,t)]-(c)] = 7,851060 

 

Ť = 22.240 

20+22.240 = 42.240 

Equilibrium point: 65-5 – 42.240 = 17.760 

Equilibrium year: 17.760+25 = 42.760 

 

With - = 0.8 

Ť = 17.800 

20+17.800 = 37.800 

Equilibrium point: 65-5 – 37.800 = 22.200 

Equilibrium year: 22.200+25 = 47.200 

 

With - = 0.6 

Ť = 10.399 

20+10.399 = 30.399 

Equilibrium point: 65-5 – 30.399 = 29.601 

Equilibrium year: 29.601+25 = 54.601 
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Appendix 4 

Nurse 

Years of schooling: 3 

Net wage (W):  16 549*12 = 198,588 

Cost of university (L):  (48400*3)*1.364 = 198,053 

Opportunity cost:  14,539*12*3 = 523,404 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

Annual wage with no education (E(u)2):  174,468*45 = 7,851060 

 

Aggregate wage E(u)1 

 

With - = 1 

7,619,239 

 

With - = 0.8 

7,416,631 

 

With - = 0.6 

7,214,023 

 

Equilibrium -:  

π = 1.228836 = 122.9% 

Because the aggregate wage of working as a nurse is less than the manufacturing worker the 
probability of getting a job after education has to be larger than 100 percent. This is not 
possible and therefore an equilibrium probability cannot be calculated.  

An equilibrium age is also impossible to calculate due to the low aggregate salary of a nurse. 
The outcome of this calculation is that to study for a nurse is not a profitable investment.  
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Appendix 5 

High school teacher  

Years of schooling: 5 

Net wage (W):  16 147*12 = 193,764 

Cost of university (L):  (48,400*5)*1.364 = 286,440 

Opportunity cost:  14,539*12*5 = 872,340 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

Annual wage with no education (E(u)2):  174,468*45 = 7,851060 

 

Wage with no education (E(u)2): 174,468*45 = 7,851060 

 

E(u)1 = Ŵ*Ť+ -1[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--1)[Ŵ*T-[Lf(l,i,t)]-(c)]  

 

Aggregate wage E(u)1 

 

With - = 1 

6,548,132 

 

With - = 0.8 

6,393,764 

 

With - = 0.6 

6,239,396 
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Appendix 6 

Bologna (Business Administration) 

 

Years of schooling: 5 

Net wage (W):  20 429*12 = 245,148 

Cost of university (L):  (48,400*5)*1.364 = 330,088 

Opportunity cost:  14,539*12*5 = 872,340 

Wage with no matching job (Ŵ):  14,539*12 = 174,468 

Annual wage with no education (E(u)2):  174,468*45 = 7,851060 

E(u)1 = -[W*T-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*T-[Lf(l,i,t)]-(c)] 

Aggregate wage E(u)1 

With - = 1 

8,603,492 

 

With - = 0.8 

8,038,052 

 

With - = 0.6 

7,472,612 

 

Equilibrium -:  

π = 0.734 = 73.4% 

 

Equilibrium age (Ť) 

 

E(u)1 = Ŵ*Ť+ -[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1--)[Ŵ*T-[Lf(l,i,t)]-(c)]  

 

With - = 1 

E(u)1 = E(u)2 

Ŵ*Ť+ π[W*(T-Ť)-[Lf(l,i,t)]-(c)] + (1-π)[Ŵ*T-[Lf(l,i,t)]-(c)] = 7,851060 
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Ť = 10.646 

20+10.646 = 30.646 

Equilibrium point: 65-5 – 30.646 = 29.354 

Equilibrium year: 29.354+25 = 54.354 

 

With -1 = 0.8 

Ť = 3.307 

20+3.307 = 23.307 

Equilibrium point: 65-5 – 23.307 = 36.693 

Equilibrium year: 36.693+25 = 61.693 

 

With - = 0.6 

 

Ť < 0  

Because the equilibrium age is less than zero the equilibrium year cannot be calculated.  


