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Abstract 

The earned income differ across municipalities in Sweden, where Stockholm 

is the location with the highest average earned income. One can ask whether 

this is depending on higher educational attainment, the disparity in 

population size and house prices. This paper aims to explain which parameter 

affects the income disparities between large and small cites. Using data from 

Statistics Sweden between the years 1991-2017. The above-mentioned topics 

are used in the three statistical models; Ordinary Least Squares, Pooled OLS, 

and Fixed-Effects. From this analyze, this paper can conclude that human 

capital is essential to explain earned income disparities. The discussion part 

includes limitations of the dataset and its consequences depending on 

geographical choice. Another exciting explanation of earned income 

differences is mentioned in the discussion, namely happiness level in each 

region.  
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Introduction 

In Sweden earned income significantly differentiates between municipalities 

and cities across the oblong country. In 1991 the municipality with the 

lowest average earned income was Borgholm with 104 300 SEK of annual 

average compared to the highest earned income in Danderyd with a yearly 

average of 206 400 SEK. The municipality with the lowest earned income in 

2017 was Årjäng who had an annual average of 227 000 SEK compared to 

Danderyd that kept its position as highest average earned income 

municipality with 547 200 SEK (Statistics Sweden, 2019). 

In this paper, we ask whether educational level, population size, and house 

prices explain earned income differences in Sweden. 

To answer this question, we use statistical models with the variables 

mentioned above. The data is collected from Statistics Sweden (2019) with 

information from five municipalities in Sweden between the years 1991-

2017. This paper examines if human capital, population size, and house 

prices can explain earned income differences by first performing an Ordinary 

Least Squares (OLS), followed by two tests for autocorrelation and 

heteroscedasticity. Two models are implemented, Pooled OLS to handle 

problems that arise when heteroscedasticity and autocorrelation are present. 

Lastly, a Fixed-Effect model which is netting out unobservabes fixed over 

time. In the discussion part, different approaches are used to explain the 

earned income differences between districts. Previous literature includes 

happiness indicators in their research when arguing of wage/income 

differences (Oswald et, al. 2015). Therefore, by adding a Freakonomics 

variable, namely anti-depressive pill, one might find it explaining the earned 

income disparities. Anti-depressive pills are often called “Happy pills” 

(Swedish Medical Products Agency). “Happy pills” indicates that individuals 

consume them to become happy, and it allows this paper to use it as a 



 

measure of average happiness in each municipality. It is expected to find that 

citizens living in metropolitan area, such as Stockholm, are happier, which 

(Sarkar et, al. 2017) found to be true in the UK.   

The research question is of interest for several reasons. In Sweden, there is 

an ongoing debate at all-time of disparities about housing and earned income 

depending on where one settles. In earlier comparable literature as Blien et, 

al. (2007), the authors motivate their research questions such as it might exist 

unobserved regional price differences, which is explored and tested. The 

approach this paper takes is instead, observable prices. It is in the literature 

review of Atterhög and Lind (2004) argued that observable prices catch to 

large amount the price levels of both house and rental prices in Sweden. In 

this essay, it is expected to find answers regarding if human capital, house 

prices, and population size affect the earned income in five different 

municipalities in Sweden, namely: Stockholm, Göteborg, Växjö, Mariestad, 

and Gotland.  

Stockholm and Göteborg are the two most populated metropolis in Sweden, 

and these cities are expected to have the highest earned income. Växjö is 

included in this paper because it is a medium-sized district, structure, and 

geographical location. Gotland and Mariestad got randomly selected from all 

municipalities in Sweden. 

A brief overview of the subject 
 

In the horizon between 1991 and 2017, there have been changes among all 

variables of interest. Earned income has increased in the five municipalities, 

the increase has been most significant in Stockholm, as shown in Figure 1. 

The relative increase in earned income difference between the districts is not 

radical. The same goes for educational attainment (Appendix 4). One 

significant change that occurred over the period is house prices, which have 

drastically increased across all the counties. Nonetheless, the change has 



 

been most extensive in the two most populated municipalities (Appendix 5). 

The variable of the population is as well of interest, in Göteborg, Stockholm, 

and Växjö the population size has increased while as it has decreased in 

Mariestad and a slight change over the years in Gotland (Appendix 6). This 

paper investigates the changes and their links between each other to see what 

affects the earned income1. 

 

Figure 1 Overview of differences in the municipalities between the years 1991-2017. Source: Statistics 

Sweden (2019), and own calculations 

In Appendix 5, it is observable that “House Prices” have increased 

significantly. The significant mortgage increase can explain this. Financial 

Supervisory Authority describes the rapid changes as follows: “Loans allow 

households to even out their consumption over their lives. Household 

indebtedness is high, and in recent years, household debt has risen faster than 

both income and GDP. The debts mainly consist of mortgages” (Swedish 

Financial Supervisory Authority, 2019, p.1). The significant mortgage 

increase is, however, affecting all the municipalities, in the same way, the 

                                                      

1 Earned income, defined as income from employment, income from business activities, and 

transfers that are taxed, such as parental leave, pension, sickness and unemployment benefits 

(Statistics Sweden, Earned Income, 2019). 
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interest rate on the mortgage is approximately the same all over Sweden 

(Atterhög and Lind, 2004). 

Theory and Literature Review 

Theoretical Framework 
 

Classical wage theory states that if the workers possess the same skills, and 

the jobs are alike, there should exist an equilibrium wage covering the whole 

neighborhood (Borjas, 2016). Adam Smith engraved this theory in his 

magnum opus book “Wealth of Nations” stated that advantages should be 

equal or at least moving toward equality if the individuals have the same 

skills and the job offers are in the same neighborhood. Else the individuals 

would crowd to the one place with a better offer, eventually evening out the 

advantages from that specific workplace. This process assumes that 

individuals are rational (Smith, 1776, p. 111).  

Adam Smith coined the concept of compensating wage differentials, which 

defines as the compensation of undesirable working conditions and what it 

takes for a worker to accept a job offer with less inviting job environments. 

A firm offering a dangerous work environment must provide some 

outweighing advantages to the workers, which could be considered a bribe to 

keep them in employment. If not, the worker would instead leave for a safer 

work environment. For this theory to hold, the assumptions made is that the 

individuals  are risk-averse and consider risk as a “bad” attribute, that full 

information about the job characteristics is available and that there are many 

different jobs to apply. 

It is not only dangerous working environments but also the location of the 

workplace that may lead to some form of compensation. Job offers in the 

rural cold area in northern Sweden compared to a job offer in relatively 

warmer Stockholm with well-functioning infrastructure invites the thought of 



 

not only does the workplace matter but also the location (Borjas, 2016). 

From this theory, it is expected that physical works that, on average, are 

more risky will pay-off better. According to Florida et al. (2012), these jobs 

are mainly located outside of large cities, while the location of more 

knowledge-based jobs is in large cities.  

The Hedonic Wage Function in its original form, match individuals’ risk-

profile with firms of similar risky environment. The other way around for 

less risk-taking individuals with work environments of less risk. This 

function applies just as good with amenable physical settings, like the 

example of northern Sweden to Stockholm. The critical assumption for the 

Hedonic Wage Function to hold is that every individual agrees on which 

attribute is a “bad” or “good.” “Bad” characteristics shall, in theory, have a 

higher wage than “good” features. From this theory, one can expect that 

Stockholm should not have the highest earned income as the considered 

“good’s” existence dominates in Stockholm compared to, e.g., Mariestad.  

A contradicting theory to Adam Smith’s is “The Geographic and Location 

Pay Differences.” This theory originates from the idea that corporate pays 

higher wages to individuals employed in expensive cities to live, while the 

same employer pays less to employees in cheaper cities to live. Within large 

corporates this concept is used with; for example, more than one plant of 

production in different municipalities. Accepting a transfer to a less paid 

location without moving to the same municipality would decrease the 

individual’s paycheck but maintain the high cost of living (Kolakowski, 

2019). Based on this theory, this paper assumes that house prices will affect 

the earned income as a measure of cost to live.  

The theory of compensating wage differentials states that wages will differ 

among workers because jobs and work environment are different. Another 

approach that also affects the wage is human capital. The Wage-Schooling 

Locus provides information about the salary the employer is willing to pay a 



 

worker for every additional year of school. The wage-schooling locus is 

based on the specific labor market where the worker is actively searching for 

a job or working in — determined by the crossing between amount supplied 

workers with particular education and the demand from firms of that 

education level. The wage-schooling locus has two essential attributes; it is 

upward sloping, i.e., the more schooling an individual has, the more shall 

he/she earn. Also, the curve is concave; the return of another year of 

education is at a diminishing rate. The expectations from the theory of wage-

schooling locus are that educational attainment is of importance when 

investigating earned income differences and tested in the regression analysis 

(Borjas, 2016). 

Earned income, defined as income from employment, income from business 

activities, and transfers that are taxed, such as parental leave, pension, 

sickness and unemployment benefits (Statistics Sweden, Earned Income, 

2019). The advantage of using earned income compared to wages is that it 

includes inhabitants outside the workforce and includes self-employed and 

forest owners. Earned income is before taxation, which potentially could be a 

drawback since the tax rate differentiates between the analyzed 

municipalities. If the labor market characterizes the concept of full 

competition, the high tax rate in a municipality should not only affect the 

income-taker negatively. The firms would have to compensate with higher 

profit of earnings which is the result of income-takers and that the firm’s 

share the tax burden. This dilemma might create disincentives to work and 

start corporations in top tax rate municipalities (Borjas, 2016). 

As described, the earned income data used are income from work, business 

activities, forest owners, and social security. Therefore, we argue that the 

theory of wage and migration decision depending on wage will be used as a 

foundation. The earned income consists of mostly wage income as social 



 

security is typically not available for individuals having a salary, business, or 

income from owning forest. 

An economic theory originated from The Economic Man, also known as 

“homo economicus”, where the individual maximizes its utility and 

satisfaction; he or she is taking rational decisions and have complete 

information. The individual will always seek to maximize its utility based on 

his or her preferences; for example, higher wage, happiness, work 

environment, or more leisure. 

Utility maximization is an individual's choice between two goods that gives 

the highest possible utility within a specific bundle. In the research question, 

maximizing the earned income is a central part of why individuals resettle. 

Individuals have their education; they could relocate, but they will have to 

give up things by moving to another region. The earned income premium 

might cover for the disutility of moving. It is, therefore, expected that an 

increasing population in Stockholm and Göteborg, while one assumes a 

decreasing population in Växjö, Gotland and Mariestad. 

Literature Review 
 

Most of the previous literature is focusing on wages. In this paper, earned 

income will be the variable of interest. Since taxes are not deducted in earned 

income, when comparing municipalities, taxes are not considered in the 

analysis.  

Yankow (2006) address the difference in real wages between urban and non- 

urban societies. Previous studies have been made to explain this, showing 

that wage differences should disappear when focusing on raw differential and 

deducting the extra price of living in larger urban societies. If there still 

exists a real wage differential, then what is the factor that explains this gap?  



 

The hypothesis of interest is the cost of living differences hypothesis.  

Reasons why this hypothesis is essential for the study, is due to that it costs 

more to live in Stockholm compared with smaller municipalities. This 

suggests that the nominal wage differential should disappear when deducting 

the cost of living in the larger cities. The real wage should be equal between 

cities. Cost of living and house prices are correlated. Because of the lack of 

data on the cost of living, house prices are instead used to reflect the cost of 

living. The higher house prices, the higher the cost of living. Therefore, the 

earned income should be higher in Göteborg and Stockholm to compensate 

for higher house prices. 

Another article argues that firms compensate for the labor force with higher 

wages to compensate for environment disadvantages, such as poor air quality 

and higher noise level (E.D Gould, 2007). 

Additionally, E.D Gould (2007) argues that one of the reasons why people 

move to large cities is because they care to acquire more human capital. The 

potential gain from human capital is due to the spillover that could arise 

when high skilled individuals live in the same area (Florida et al. 2012). With 

that said, the decision to move to a larger city is not only where to live. It 

also includes human capital and incentives to increase the level of human 

capital. The labor markets in large cities attract high skilled individuals, as 

the jobs that attract them are typically concentrated in larger cities. Physical 

jobs have moved to locations where production costs are lower than in larger 

cities, and the jobs in larger towns consist of more knowledge-based jobs 

(Florida et al. 2012).    

These findings introduce education, divided into two parts, low skilled and 

high skilled individuals in the municipality, as a measure of human capital 

level as an explanatory variable in the analysis. That is expected to cover the 

human capital differences at the district level.   



 

Blien et al. (2007) researched the wage-differentials and price-level 

differentials between cities in Western Germany. The paper focuses on 

general consumption rather than on house prices, which is a drawback for the 

research in this paper. It can nevertheless contribute to theories and 

additional information on wage disparities between regions. The raw wage-

differential is about 25% in nominal terms, and the “real”-wage, adjusted for 

the higher price levels in cities is about 19%. However, in the paper by Blien 

et, al (2007), the authors make use of earlier literature by Maré (2001) and 

Yankow (2006) where Fixed-Effects are added for occupation and 

establishment sizes. The interpretation of the findings is that significant parts 

of the differential in wages are due to different types of economies between 

regions. Large corporates within high wage industries are typically 

concentrated in large cities. The authors mention in their conclusion that the 

fact that it is expensive to live in larger cities compared to rural areas are 

apparent, which is a statement used to establish our research question. Since 

the cost of regular consumption, food, clothes, etc., are expected to be similar 

in the different municipalities in Sweden, this variable will be excluded in 

this paper.  

D'Costa and Overman (2014) provide evidence that individuals with higher 

ability move to larger cities. The authors found no evidence of a wage 

premium in larger cities. The wage growth premium is explained by faster 

human capital accumulation in larger cities. The article does not precisely 

match our approach since the focus of the research is the wage growth 

premium. On the other hand, the part where human capital is a central role 

why there is a wage growth premium in larger cities is essential. Once again, 

this article gives evidence that it is necessary to include education as an 

explanatory variable in the regression.   

Kemeny and Storper (2012) argue that it is a tradeoff in between moving to 

New York (cold climate) from Phoenix (warm weather). The reason why 



 

there is a trade-off is that the higher nominal wage in New York does not 

cover for the expensive housing and different climate. There is no mass 

migration to New York since the price of houses are much higher in New 

York compared to Phoenix, and the nominal wages in New York does not 

cover for the higher house prices. 

However, why should there be a real equilibrium wage between large and 

small cities? This is because cities with high nominal wages have higher 

housing prices, which push down real wages. Smaller towns that offer lower 

nominal wages have to offer something else than nominal wages that attract 

individuals to stay (Kemeny and Storper, 2012), lower housing prices as an 

example. Without this lower housing prices, people would tend to move to a 

place where they are better off.  

Atterhög and Lind (2004) provide essential information about the housing 

market in Sweden, such as 39% of the Swedish housing consisted of rental 

housing in the year 2000. Local companies owned about 50% of these. 

Further, 42% of the total houses were owner-occupied, and the remaining 

18% is of a unique form of apartment ownership in Sweden called 

condominium (in Swedish bostadsrätt). By buying a condominium, one 

purchases the right to use an apartment, but not owning the apartment, one 

owes a piece of an association that provides housing. 

Atterhög and Lind (2004) ran regressions on rents in 30 cities in Sweden 

including the market share of local housing companies; owner-occupied 

prices, the value of the apartment, several dummies dividing houses 

depending on year built and size. All these variables indexed into different 

municipalities. 

The authors found that rents were higher in municipalities with higher prices 

of owner-occupied housing. Higher prices of owner-occupied housing were 

primarily found in larger cities. It was also found that elasticity of the 



 

demand on rental housing will be determined mostly by possible substitutes 

on the market, such as condominiums- and owned occupied housing prices. 

Due to these findings, it gives support to use house price as an explanatory 

variable as a measure of housing costs.    

Wellbeing is something that increases an individual’s utility. The higher 

nominal wages might be a trick to cover for disutility, such as the poor 

environment (Kemeny and Storper, 2012).  

If people are less depressive in cities with higher nominal wages, this might 

also be a factor that individuals base there moving decisions on.  

In the year 2000, in cities with more than 1,5 million inhabitants, the hourly 

wage was 32% higher for prime-age men (Baum-Snow Pavan 2008), and 

large cities have a higher level of productivity (Echeverry-Carroll and Ayala, 

2009). 

This link between productivity, high wages, and prime-age men allow us to 

connect higher earned income with productivity and the increased 

productivity when individuals are happy.  

In the article by Oswald et al. (2015), one can observe that happiness 

increase productivity. In the article, Oswald et al. construct an experimental 

test that is assumed to increase happiness and then productivity. The author 

finds that people who are happy increased productivity by 12%. Oswald et al. 

mention that “A key idea is that happiness may be an argument of the utility 

function.” (Oswald et al. 2015, p. 793) There are some flaws in the 

experimental study. One of his tests were based on a video clip with 

comedian content. This might be the right approach, but some individuals 

might not like the comedian content, and that will lead to biased results. 

Oswald et, al. is using a control group that watched a placebo video clip, that 

group scored a lower result on the productivity test after, and that gives the 

author's evidence that it is increasing productivity. However, can the authors 



 

be sure that it is happiness that increased productivity? This paper does, 

however, comments that: because Oswald et, al are the agenda setters and 

chooses the content in the movies, it might give misleading results. Even if 

this is true, the critical estimates Oswald et, al. found is that productivity 

increased by 8,92 points in the test score for individuals that were exposed to 

the comedian clip. With this said, happiness and anti-depressive pills 

consumption in larger cities might explain why there is an earned income 

premium in Stockholm and Göteborg.  The approach with anti-depressive 

pills consumption measures the overall happiness level in the municipalities 

and is nothing that the researchers can affect compared with the comedian 

clips mentioned above.    

Happiness and utility are strongly connected. Kimball and Willis (2006) 

mention that happiness is not always a “good.” In other words, happiness is 

not always something positive for an individual’s utility. If individuals are 

forced to give up another more important “good” to achieve happiness, then 

there is a trade-off between them. With that said, this makes it firmly 

connected to the utility function. If an individual has to give up more income 

to become happy, this might lead to more unhappiness since individuals that 

have lower wages can afford less “goods.”  

In the UK, Sarkar et, al. (2017) focus on happiness and health where the 

researchers challenge the myth in the UK of that happiness and health is 

obtained in suburban areas and nearby nature. The findings suggest that 

individuals living in sparse cities are more likely to be obese and less 

socialized, contrary to individuals living in dense cities with more than 32 

houses per hectare, which have the lowest obesity and most socialized 

citizens.  

When analyzing happiness and health to earned income in the compared 

municipalities, the medical report is used as a foundation. Population size is 



 

included in the analysis to cover the large city utility bonus due to 

urbanization.    

Methodology 

Data 
 

In this study panel data collected from Statistics Sweden and The National 

Board of Health and Welfare is used. There are plenty of benefits when using 

panel data compared to cross-sectional data. By using panel data, it is 

possible to compare the area Växjö, Göteborg, Stockholm, Mariestad, and 

Gotland between several years instead of only one year. Panel data create 

benefits such as “increasing degrees of freedom and reducing problems of 

data multicollinearity” (Hsiao, 2014, p.464). It will also let the analyze 

investigate changes within the specific municipalities over time and not only 

comparing them for one year. With this attribute, one can find patterns of 

changes inside the district that might be of interest, and that could potentially 

affect the result. (Elander, 2018).  

The data used in this paper is confined between the years of 1991-2017 since 

between these years, the available data from Statistics Sweden fit the 

variables of interest and covers the investigated period. This paper will 

resrict the population to individuals between the age of 30-64; it is argued 

that this age frame is the period where one will resettle to work, not retire. 

This argument is established from the fact that in 1985, 75% of the Swedish 

21-year-olds were employed, compared to today where the age has risen to 

29 (Andersson and Hedlund, 2015).  

The variables used are carefully selected from earlier literature in this kind of 

research; this is to make sure that we use variables that are expected to affect 

the earned income. The variables that are used are: Earned income, House 



 

price (Yankow, 2006; Atterhög and Lind, 2004), Education (E.D Gould, 

2007) and Population Size (Blien et, al. 2007).  

As mentioned earlier, earned income is defined as the income from any work 

that has been done and income from social security. That is before taxes. 

Gifts and dividends from capital will not be included in earned income 

(Statistics Sweden, Earned income, 2019). 

House prices are the purchase price of houses. The paper uses this variable to 

present a more accurate picture of the price trend. If apartment prices were to 

be included, this could lead to incorrect results. That is because Sweden has 

condominium housing. Even if an individual buys an apartment, they do not 

own the condo; they only have the right to use the apartment (HSB, 2019). 

Since this system exists, rent is paid to the condominium agency, and an 

extra cost arises. Hence, not all costs come into the purchase price. For this 

reason, the paper uses house prices to give a good picture of the price 

development of housing prices. According to statistics from the Bureau of 

Broker Statistics Sweden, apartment price trends, and house price trends 

follow the same patterns (Appendix 1 & 2). Hence house prices will capture 

the same effect as apartment prices would. 

House prices do reflect rental house prices in Sweden, Atterhög and Lind 

(2004) found that in municipalities with relatively high house prices, the 

rental price was also relatively high, vice versa in the municipalities with 

lower house prices. The house price variable will cover the rental price 

differences as well as the house price. Statistics reflect the picture of rents in 

Sweden and is based on first-hand contracts. However, it is known that many 

individuals rent apartments via second and third-hand contracts, which is 

problematic. The statistics show that the price of renting an apartment is 

much lower than what an individual pay for it. According to the National 

Board of Housing (2018), depending on what type of apartment the 

additional fee is between 68% to 138%. It is therefore difficult to know the 



 

real cost of a rental apartment. Thus, the cost of renting an apartment is not 

included as a variable in this paper.  

The variable education is divided into two parts. The first one describes the 

share of total individuals in the municipality that only attained primary 

school education and the second part describes the percentage of the total 

population in the municipality that has a university education (three years or 

more). The reason why this paper uses this division is to analyze the effects 

of fewer having only primary school education. In this way, it is possible to 

examine whether the reduced number of individuals having only primary 

school education affects the earned income, or whether the fact that more 

individuals attain university degrees. This splits the education level in high 

skilled and low skilled.  

Population size is included to measure the effect on earned income, 

depending on how many people that live in the county.   

The reason why this paper chooses these municipalities is due to European 

Union’s measure, Stockholm and Göteborg are the only cities in Sweden that 

are considered as “large city,” i.e., cities with more than 1 million 

inhabitants. Further, Växjö is chosen because of the geographical location 

and structure, where it lies in the center of Småland, it is a medium-sized city 

with a university. Mariestad and Gotland were given by random selection. 

Sweden has 290 municipalities which we lined up in Excel excluding 

Stockholm, Göteborg, and Växjö. The command RANDBETWEEN(1–287) 

generated Mariestad and Gotland randomly.   

 

Methodological framework 
 

This paper starts the analysis with Ordinary Least Square (OLS). The 

dependent variable will be the logarithm of earned income and the 



 

independent variables will be the logarithm of House Prices, Education 

(divided into two parts, edu0 (Primary School at most) and edu1 (University 

of three years or more) and the logarithm of Population Size, in each 

municipality. Dummies are created to separate each municipality and to be 

able to connect each county with population size, education, and house price. 

The model used is a log-log model, and due to this, the coefficients will be 

interpreted as elasticities.  

We estimate the following model:  

Equation 1 Ordinary Least Squares 

𝐿𝑁𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 =  𝛼 + 𝛽𝐿𝑁𝐻𝑜𝑢𝑠𝑒𝑝𝑟𝑖𝑐𝑒𝑖,𝑡 + 𝛾𝐿𝑁𝑝𝑜𝑝𝑖,𝑡 + 𝛿𝐸𝑑𝑢0𝑖,𝑡

+ 𝜂𝐸𝑑𝑢1𝑖,𝑡 + 휀𝑖,𝑡 

Dependent variable  

𝐿𝑁𝑖𝑛𝑐𝑜𝑚𝑒𝑖,𝑡 is the logarithm of average earned income within each 

municipality 𝑖, at year 𝑡.  

Independent variables 

α is a constant intercept. 

 𝐿𝑁𝐻𝑜𝑢𝑠𝑒𝑝𝑟𝑖𝑐𝑒𝑖,𝑡 is the logarithm of average house prices within each 

municipality 𝑖, at year 𝑡.   

𝐿𝑁𝑝𝑜𝑝𝑖,𝑡 is the logarithm of population size within each municipality 𝑖, at 

year 𝑡. 

𝐸𝑑𝑢0𝑖,𝑡 is the percentage share of the total population that only have primary 

school education within each municipality 𝑖, at year 𝑡. 

 𝐸𝑑𝑢1𝑖,𝑡 Is the percentage share of the total population that has university 

education three years or more within each municipality 𝑖, at year 𝑡.  

휀𝑖,𝑡 is the error term.  



 

The dataset constructed for this research question is of panel data nature, 

including several time periods which introduce time series data. When 

introducing time series, a common phenomenon that occurs is 

autocorrelation.  

A Wooldridge test is performed to test for autocorrelation in the residuals. 

H0: no first-order autocorrelation  

If the null hypothesis is rejected, autocorrelation in the residuals is present.   

Another test is done, which is the Breusch-Pagan/Cook-Weisberg test, which 

tests for heteroscedasticity in the error terms of the regression. The test 

statistics using the Breusch-Pagan/Cook-Weisberg test is of chi-square 

distribution where the null hypotheses are that the error term is equally 

distributed, i.e., homoscedastic. If heteroscedasticity is detected, that violates 

the assumption of homoscedasticity in the error term in the regression which 

concludes that OLS is not the Best Linear Unbiased Estimator.   

H0: Constant variance   

If rejecting null-hypothesis, heteroscedasticity is present in the residuals.  

A Pooled OLS that clusters the residuals is performed, and this model 

reduces the problem with autocorrelation and heteroscedasticity. This allows 

the paper to analyze if the variables affect earned income. Since the 

coefficients from the Simple OLS might be biased due to autocorrelation and 

heteroscedasticity, a Pooled OLS with error terms that are clustered gives 

more reliable results. However, since one also is interested in exploiting 

factors that change over time, a Fixed-Effect model is performed. This model 

removes elements that are constant over time, within each municipality. With 

the Fixed-Effects model, we exploit variation within municipalities over 

time, controlling for any unobservable factors which are constant over time. 

This gives this paper the possibility to investigate if some of the variables 



 

have the same pattern in all municipalities over time or if there is any 

variable that changes over time.  

Results 

Equation 1 is estimated for each region separately. As noted above, the 

variables included are the logarithm of earned income as the dependent 

variable and measures the total average earned income in the municipality. 𝛼 

is the intercept. 𝛽 measures how much earned income are affected by house 

prices in the specific municipality. 𝛾 is measuring how earned income are 

affected by population size in the particular municipality and 𝛿 measures 

how earned income is affected by the development of an educational level 

that only has attained primary school. 𝜂 measures the effect that the share of 

the population that have a university degree of three years or more effects 

earned income. As mentioned before, the coefficients are interpreted as 

elasticity. 

Ordinary Least Squares 

 (1) (2) (3) (4) (5) 

VARIABLES Stockholm Göteborg Växjö Mariestad Gotland 

      

Log Edu Univ~y 0.599*** 0.624*** 0.897*** 0.636*** 0.647*** 

 (0.0570) (0.0528) (0.170) (0.204) (0.171) 

Log Edu Prim~y 0.352*** 0.314*** 0.377** -0.252 0.547*** 

 (0.0737) (0.0592) (0.156) (0.168) (0.156) 

Log House Prices 0.0829*** 0.0146 -0.112 0.0996 0.156* 

 (0.0286) (0.0317) (0.133) (0.115) (0.0861) 

Log Population 1.157*** 1.553*** 1.517*** -2.948** 3.552*** 

 (0.116) (0.149) (0.511) (1.201) (0.996) 

Constant -2.065 -5.731*** 0.310 41.83*** -25.45** 

 (1.451) (1.834) (4.476) (11.21) (10.51) 

      

Observations 27 27 27 27 27 

R-squared 0.998 0.998 0.986 0.980 0.990 
Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Figure 2 Simple OLS Regression, Source: Statistics Sweden (2019), and own calculations 



 

From Figure 2, one can see that University is significant at a significant level 

of 1% in all municipalities. The municipality that is affected the most is 

Växjö. A coefficient at 0.897 implies that a one percent increase in the 

average level of university educated leads to 0.897% increase in earned 

income in Växjö. Stockholm, the largest metropolis in our sample, 

University level is affecting the least. This is contrasting with previous 

studies which argue that large cites gain from human capital externalities and 

faster accumulation (D'Costa and Overman 2014; Florida et al. 2012). 

One explanation why Stockholm is affected the least could be that the level 

of the high skilled population has been high for a long time. This could 

create kind of a catch-up effect in the smaller municipalities. They are 

starting at a lower level, and the growth of university educated individuals 

are higher than in Stockholm. Stockholm is facing a decreased return to 

schooling since they are at a higher level, and in the model presented, the full 

effect of high part highly educated (spillover effect) might not be captured.   

The level of least educated (Log Edu Prim~y) is not significant in Mariestad 

so even if the coefficient (-0.252) has a negative sign, this gives no evidence 

that the reduced part low skilled individuals affect earned income negatively.  

House prices are argued to affect earned income positive. In fact, for 

Stockholm, the coefficient (0.0829) is highly statistically significant. This 

implies that a one percent increase in House prices leads to 0.0829% increase 

in average earned income in Stockholm. The coefficient is small, and the 

impact on earned income is modest. This result concludes that firms do not 

compensate for higher house prices and is controversial of what Kemeny and 

Storper (2012) suggested, for firms to fully compensate for higher house 

prices, the elasticity would have to be equal to one. Something to have in 

mind when analyzing the results and house price effect on earned income is 

the causal effect. It could be that house prices affect earned income as the 

results above poofs. However, it can also be the other way around that earned 



 

income affects house prices. Even if that is true, results from Figure 2 

implies that house prices affect earned income to a small part.  

Population size is statistically significant in all municipalities, although the 

coefficient for Mariestad (-2.948) is negative and significant at the level of 

5%. In Appendix 6, one can see that Mariestad had negative growth in 

population. To interpret the results, it is useful to have this in mind. One 

percent increase in population size leads to -2.948% less earned income in 

Mariestad. The coefficient for Gotland (3.552) implies that a one percent 

increase in population size leads to a 3.552% higher average earned income 

in Gotland.  

 There is often a problem with heteroscedasticity in panel data that contains 

earned income. Therefore, a Breusch- pagan/ Cook-Weisberg test is 

performed to see if there is constant variance in the error terms.  

 

Figure 3 Breusch-Pagan test for Heteroskedasticity 

Figure 3 describes the Breusch-Pagan/Cook-Weisberg test. Since P-value 

(0.0003) is close to zero, the null-hypotheses (constant variance) will be 

rejected.  Rejecting the null hypothesis gives evidence that the residuals are 

not homoscedastic. This violates the assumption that the error residuals are 

homoscedastic in the OLS regression. It is thus concluded that OLS is not the 

Best Unbiased Linear Estimator (BLUE).  

In Figure 4, results from the Wooldridge test is presented. The P-value 

(0.0031) which is close to zero, the null hypothesis (no first-order 



 

autocorrelation) will be rejected. The results give evidence that 

autocorrelation is a problem in the residuals.   

 

Figure 4 Wooldridge test for autocorrelation 

Since autocorrelation and heteroscedasticity are present in the error terms, a 

Pooled OLS that clusters the error terms will lead to more accurate results. In 

the following regression (Figure 5), one can find the results from the Pooled 

OLS.  

    Pooled OLS 

 (1) 

VARIABLES Log Earned Income 

  

Log Education University 0.799*** 

 (0.0723) 

Log Education Primary 0.206*** 

 (0.0700) 

Log House Prices 0.125*** 

 (0.0313) 

Log Population -0.145*** 

 (0.0137) 

Constant 14.94*** 

 (0.721) 

  

Observations 135 

Number of municipalities 5 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Figure 5 Pooled OLS with clustered standard errors. Source: Statistics Sweden (2019), and own 

calculations  

The variable of most impact is Log Education University, which is expected 

to increase earned income of 0,799% supposing an one percent increase of 



 

the share of the population with university of level education. This result is in 

line with Figure 6, showing an increase of 0,822%.   

Log Education Primary is highly significant, and one percent increase of low 

skilled individuals results in 0.206% increase in earned income. When 

investigating House price impact on earned income, one can conclude that 

the effect is small. A coefficient (0.125) implies that one percent higher 

house prices result in 0.125% higher earned income. As mentioned before, 

this house price impact on earned income concludes that firms do not 

compensate for higher house prices (higher cost of living).   

Log population still affecting earned income negative. There is an 

explanation for this. Mariestad has negative growth in population size. This 

leads to a negative sign in the clustered Pooled OLS since the earned income 

has increased even if the population size has decreased (Figure 1, Appendix 

6).  

Fixed-Effects 

 (1) 

VARIABLES Log Earned Income 

  

Log Education University 0.822*** 

 (0.0913) 

Log Education Primary 0.118 

 (0.115) 

Log House Prices 0.0631 

 (0.0339) 

Log Population 0.296 

 (0.261) 

Constant 10.40** 

 (3.386) 

  

Observations 135 

Number of municipalities 5 

R-squared 0.981 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
Figure 6 Fixed-Effects Regression, Source: Statistics Sweden (2019), and own calculations 



 

When adding Fixed-Effects into the regression, the time variable is years and 

goes from 1991-2017, and the panel variable is a municipality. Figure 6 

shows the average effect on income when effects that do not change over 

time is held constant. From the Fixed-Effect table, only Log Education 

University, i.e., university studies of more than three years are significant 

from zero. This is interpreted such that if the population increase their study 

of three or more years with one percent, the earned income is expected to 

increase with 0,822%. Observing that the rest of the variables are not 

significant from zero, no conclusions can be drawn. 

Since this model is the most reliable model due to robust standard errors and 

the significant results that University education is the variable that affects 

earned income is in line with theory and previous work (D'Costa and 

Overman, 2014).  

 

Discussion  

Human capital is the only variable that turns out to significantly affect earned 

income difference across municipalities from Figure 6. This is in line with 

findings from D'Costa and Overman (2014), who argue that human capital 

accumulation and education attainment is the reason for wage growth. The 

descriptive statistics does as well show that Stockholm is the municipality 

with the highest earned income and the highest degree of educated 

individuals. From theory, we find that this satisfies and proof the wage-

schooling locus. 

House Price is not significant; thus this paper argues that the finding is in line 

with Kemeny and Storper (2012) who argue that moving from Phoenix to 

New York is not worth it financially since the nominal wage does not cover 

for the higher house price levels in New York. This paper’s discussion 



 

motivates it as house price does not affect earned income. Thus, one is not 

compensated in monetary terms to cover the higher house prices in 

Stockholm. 

Population size is neither significant; this is a contradiction to Blien et, al. 

(2007) research which found that large companies with relatively higher 

salaries tend to stock in large cities, i.e., well-populated cities. The finding is 

a contradiction to Sarkar et, al. (2017) as well, which found that individuals 

living in densely populated cities tend to be happier and healthier. Densely 

populated cities are typically highly populated. The link between happiness 

and earned income is productivity, according to Oswald (2015). Linking 

these three authors arguments together might be naive, but at the same time, 

the findings are essential to add as the result is not expected. 

One variable that can explain why Stockholm have higher earned income can 

be due to a higher average happiness level. This is not included in the models 

but is worth a discussion. Oswald (2015) concludes that increased happiness 

level leads to increased wage. This can hold for society in general. The 

spillover effect that arises when a mass of people is happy could potentially 

function like the spillover effect that a community gains from increased 

human capital level.   



 

 

Figure 7 Consumption of antidepressive pills in the counties where our municipalities are included. 

See Appendix 3 for further explanation. Source: Swedish Medical Products Agency (2019), and own 

calculations 

From Figure 7, it is observable that Stockholm County consumes anti-

depressive pills the least, followed by Växjö, Gotland, and the highest anti-

depressive pills consumption is in the area of Mariestad and Göteborg. 

(Västra Götaland County) Stockholm is happier than other municipalities and 

has the highest average earned income. To have in mind, here is the causal 

effect. Does the population become happier by earning higher wages, or is it 

the happiness level that makes them more productive and earns higher 

wages? Even if the causal effect is not stated, earned income and happiness 

level is higher in Stockholm, which implies that it can explain earned income 

disparities across municipalities.  

Limitations 
 

There is some limitation in this paper that is important to mention. Firstly, 

this paper uses few observations compared to earlier studies, e.g., Blien et, al. 

(2007) which use whole Western Germany in its research. This could 

potentially affect the interpretation of this paper for Sweden as general. This 

paper use districts that are considered to mostly southern Sweden; this can 
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affect the interpretation. There is a risk that the result and conclusions only 

apply to south Sweden.  

Secondly, the chosen variables in this paper are carefully selected from 

earlier literature. Still, the analyzes do not catch the full effect of what affect 

the earned income. A limitation from this can potentially be that there are too 

few variables included.  

From these limitations, we sum up that an improvement of this paper or for 

future research, including more municipalities, would probably increase the 

credibility of the results. From this paper, it is observable that including 

various other variables into the analysis might improve the outcome.  

Conclusion 

 

This essay tried to assesss the extent to which house prices, educational 

attainment, and population size explain earnings differential in five different 

districts in Sweden. The results from the OLS reflects that there is a distinct 

difference in what effects and how they affect earned income in the various 

municipalities. House prices are only significant in Stockholm, which gives a 

hint that house prices are affecting earned income in Stockholm. However, 

the coefficient is small, and the impact on earned income is not large enough 

to be one of the essential explanations to earned income differences. 

Furthermore, a Pooled OLS was estimated and enabled the analysis to 

generate more observations, which led to autocorrelation. To take the 

autocorrelation into account in the result, the standard errors were adjusted, 

i.e., clustered. The Pooled OLS model shows that all the variables we have 

used are significant. What affects earned income the most is university level, 

three years or more. Furthermore, a Fixed-Effect model was made to account 

for unobserved time-fixed heterogeneity. The result from this model 

strengthens the results from the Pooled OLS in terms that higher education is 



 

what can explain why there are income differences between the five 

municipalities. In the part of the discussion, the happiness level was 

introduced as an alternative explanation for the earned income disparities. 

The municipality of Stockholm has the highest happiness level and the 

highest income. This could be one of the reasons to earned income 

differences, but it is not tested statistically. This is something for further 

researches to develop.    

. 

 

 

 

 

 

  



 

References 

Literature 

Andersson, Malin; Hedlund, Therese (2015): Young Adults starts to work 

later today compared to 30 years ago, Statistics Sweden, No. 2015:169. 

Available at: https://www.scb.se/sv_/Hitta-statistik/Artiklar/Unga-vuxna-

borjar-arbeta-senare-idag-an-for-30-ar-sedan/ [Accessed 21 May, 2019] 

Atterhög, Mikael; Lind, Hans (2007): How does increased competition on 

the housing market affect rents? An empirical study concerning Sweden, 

Housing Studies. Available at: https://doi-

org.proxy.lnu.se/10.1080/0267303042000152195 [Accessed 21 May, 2019]   

Baum-Snow, Nathaniel; Pavan, Ronni (2008): Understanding the City Size 

Wage Gap*, Brown University and University of Rochester. Available at: 

http://economics.yale.edu/sites/default/files/files/Workshops-

Seminars/Industrial-Organization/baum-snow-081211.pdf [Accessed 21 

May, 2019] 

Blien, Uwe; Gartner, Hermann; Stüber, Heiko; Wolf, Katja (2007): 

Expensive and low-price places to live: regional price levels and the 

agglomeration wage differential in Western Germany, IAB-Discussion 

Paper, No. 15/2007, Nürnberg. Available at: 

https://www.econstor.eu/bitstream/10419/31904/1/527783471.PDF?fbclid=I

wAR0xx3i01NFCWMinp x4ZOvimR13B-

gYK3KP23dQ3ZHru35eBfLLnpk92P6w [Accessed 21 May, 2019] 

Borjas, J. G. (eds) (2016), Labor Economics, New York, McGraw-Hill 

Education.  

Condominium (HSB) https://www.hsb.se/stockholm/brf/offergarden/att-bo-i-

bostadsratt/vad-betyder-det-att-bo-i-bostadsratt/ [Accessed 21 May, 2019] 

Echeverry-Carroll, Elsie L; Ayala, Sofia G. (2009): Urban Wages: Does City 

Size Matter? Urban Studies Journal Limited. Available at: https://journals-

sagepub-com.proxy.lnu.se/doi/pdf/10.1177/0042098010369393 [Accessed 

21 May, 2019] 

Elander, J. (2018): Does Boardroom Gender Diversity Affect Firm Financial 

Performance?: A quantitative study surveying 32 Swedish companies over 

the years 2011-2014 Available at: http://www.diva-

portal.org/smash/get/diva2:1213697/FULLTEXT01.pdf [Accessed 21 May, 

2019] 

Florida, Richard; Mellander, Charlotta (2012): The Rise of Skills: Human 

Capital, the Creative Class and Regional Development, Cesis Electronic 

Working Paper Series, No. 266. Available at: 

https://www.scb.se/sv_/Hitta-statistik/Artiklar/Unga-vuxna-borjar-arbeta-senare-idag-an-for-30-ar-sedan/
https://www.scb.se/sv_/Hitta-statistik/Artiklar/Unga-vuxna-borjar-arbeta-senare-idag-an-for-30-ar-sedan/
https://doi-org.proxy.lnu.se/10.1080/0267303042000152195
https://doi-org.proxy.lnu.se/10.1080/0267303042000152195
http://economics.yale.edu/sites/default/files/files/Workshops-Seminars/Industrial-Organization/baum-snow-081211.pdf
http://economics.yale.edu/sites/default/files/files/Workshops-Seminars/Industrial-Organization/baum-snow-081211.pdf
https://www.econstor.eu/bitstream/10419/31904/1/527783471.PDF?fbclid=IwAR0xx3i01NFCWMinpx4ZOvimR13B-gYK3KP23dQ3ZHru35eBfLLnpk92P6w
https://www.econstor.eu/bitstream/10419/31904/1/527783471.PDF?fbclid=IwAR0xx3i01NFCWMinpx4ZOvimR13B-gYK3KP23dQ3ZHru35eBfLLnpk92P6w
https://www.econstor.eu/bitstream/10419/31904/1/527783471.PDF?fbclid=IwAR0xx3i01NFCWMinpx4ZOvimR13B-gYK3KP23dQ3ZHru35eBfLLnpk92P6w
https://www.econstor.eu/bitstream/10419/31904/1/527783471.PDF?fbclid=IwAR0xx3i01NFCWMinpx4ZOvimR13B-gYK3KP23dQ3ZHru35eBfLLnpk92P6w
https://journals-sagepub-com.proxy.lnu.se/doi/pdf/10.1177/0042098010369393
https://journals-sagepub-com.proxy.lnu.se/doi/pdf/10.1177/0042098010369393


 

https://static.sys.kth.se/itm/wp/cesis/cesiswp266.pdf [Accessed 21 May, 

2019] 

Gould. E. D. (2007): Cities, Workers, and Wags: A Structural Analysis of the 

Urban Wage Premium, The Review of Economic Studies, Vol. 74, Issue 2. 

https://doi.org/10.1111/j.1467-937X.2007.00428.x [Accessed 21 May, 2019] 

Hsiao, C. (2003), Analysis of Panel Data. Cambridge, Cambridge University 

Press. 

Kemeny, Thomas; Storper, Michael (2012): The Sources of Urban 

Development: Wages, Housing and Amenity Gaps Across American Cities*, 

Journal of Reginal Science, Vol. 52, Issue 1. Available:  https://doi-

org.proxy.lnu.se/10.1111/j.1467-9787.2011.00754.x [Accessed 21 May, 

2019] 

Kimball, Miles; Willis, Robert (2006): Utility and Happiness, University of 

Michigan. http://www.econ.yale.edu/~shiller/behmacro/2006-11/kimball-

willis.pdf [Accessed 21 May, 2019] 

Kolakowski, Mark (2019): Top Geographic and Location Pay Differences, 

The Balance Careers and Culpepper Association. Available at: 

https://www.thebalancecareers.com/geographic-and-location-pay-

differentials-1286877 [Accessed 21 May, 2019] 

Oswald J. Andrew; Proto, Eugenio; Sgroi, Daniel (2015): Happiness and 

Productivity, Journal of Labor Economics 33, No. 4. Available: 

https://www-journals-uchicago-edu.proxy.lnu.se/doi/abs/10.1086/681096 

[Accessed 21 May, 2019] 

Sabine D'Costa; Henry G. Overman (2014) The urban wage growth 

premium: Sorting or learning? Regional Science and Urban Economics Vol. 

48 (2014) 168–179 Available https://www-sciencedirect-

com.proxy.lnu.se/search/advanced?docId=10.1016/j.regsciurbeco.2014.06.00

6 [Accessed 21 May, 2019] 

Sarkar, Chinmoy; Webster, Chris; Gallacher John (2017): Association 

between adiposity outcomes and residential density: a full-data, cross-

sectional analysis of 419 526 UK Biobank adult participants, The Lancet 

Planetary Health, Vol. 1, Issue 7. Available at: 

https://doi.org/10.1016/S2542-5196(17)30119-5 [Accessed 21 May, 2019] 

Smith, A. 1976 (1776), The Wealth of Nations, Chicago, University of 

Chicago Press.  

Swedish Financial Supervisory Authority (2019): Household debts. 

Available at: https://www.fi.se/sv/finansiell-stabilitet/hushallens-skulder/ 

[Accessed 21 May, 2019] 

https://static.sys.kth.se/itm/wp/cesis/cesiswp266.pdf
https://doi.org/10.1111/j.1467-937X.2007.00428.x
https://doi-org.proxy.lnu.se/10.1111/j.1467-9787.2011.00754.x
https://doi-org.proxy.lnu.se/10.1111/j.1467-9787.2011.00754.x
http://www.econ.yale.edu/~shiller/behmacro/2006-11/kimball-willis.pdf
http://www.econ.yale.edu/~shiller/behmacro/2006-11/kimball-willis.pdf
https://www.thebalancecareers.com/geographic-and-location-pay-differentials-1286877
https://www.thebalancecareers.com/geographic-and-location-pay-differentials-1286877
https://www-journals-uchicago-edu.proxy.lnu.se/doi/abs/10.1086/681096
https://doi.org/10.1016/S2542-5196(17)30119-5
https://www.fi.se/sv/finansiell-stabilitet/hushallens-skulder/


 

Yankow J. Jeffrey (2006): Why do cities pay more? An empirical 

examination of some competing theories of the urban wage premium, 

Journal of Urban Economics Vol. 60, Issue 2.  Available: 

https://doi.org/10.1016/j.jue.2006.03.004 [Accessed 21 May, 2019] 

Data Sources 

Antidepressive Pills (Swedish Medical Products Agency) 

https://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel  [Accessed 

21 May, 2019] 

Board of Housing Sweden (2018): Assignment to follow developments in the 

secondary market. Available at: https://www.boverket.se/sv/om-

boverket/publicerat-av-boverket/publikationer/2018/uppdrag-att-folja-

utvecklingen-pa-andrahandsmarknaden/ [Accessed 22 May, 2019] 

Earned Income (Statistics Sweden) 

https://www.scb.se/hitta-statistik/sverige-i-siffror/utbildning-jobb-och-

pengar/inkomster-for-personer/ [Accessed 21 May, 2019] 

Education (Statistics Sweden) 

https://www.scb.se/hitta-statistik/statistik-efter-amne/utbildning-och-

forskning/befolkningens- utbildning/befolkningens-utbildning/ [Accessed 21 

May, 2019] 

Eurostat Housing (Eurostat) 

https://ec.europa.eu/eurostat/statistics-

explained/index.php/Housing_statistics [Accessed 21 May, 2019] 

House Price (Statistics Sweden) 

http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__BO__BO0501_

_BO0501B/FastprisSHRegionAr/?rxid=19520627-f1d5-40ea-bd05-

31c6fd5ffeff [Accessed 21 May, 2019] 

House price trends (Statistics Sweden and Broker Statistics Sweden) 

https://www.maklarstatistik.se/omrade/riket/#/villor [Accessed 21 May, 

2019] 

Population (Statistics Sweden) 

https://www.scb.se/en/finding-statistics/statistics-by-subject-

area/population/population-composition/population-statistics/ [Accessed 21 

May, 2019] 

 

 

https://doi.org/10.1016/j.jue.2006.03.004
https://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel
https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2018/uppdrag-att-folja-utvecklingen-pa-andrahandsmarknaden/
https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2018/uppdrag-att-folja-utvecklingen-pa-andrahandsmarknaden/
https://www.boverket.se/sv/om-boverket/publicerat-av-boverket/publikationer/2018/uppdrag-att-folja-utvecklingen-pa-andrahandsmarknaden/
https://www.scb.se/hitta-statistik/sverige-i-siffror/utbildning-jobb-och-pengar/inkomster-for-personer/
https://www.scb.se/hitta-statistik/sverige-i-siffror/utbildning-jobb-och-pengar/inkomster-for-personer/
http://www.scb.se/hitta-statistik/statistik-efter-amne/utbildning-och-forskning/befolkningens-
http://www.scb.se/hitta-statistik/statistik-efter-amne/utbildning-och-forskning/befolkningens-
https://ec.europa.eu/eurostat/statistics-explained/index.php/Housing_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Housing_statistics
http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__BO__BO0501__BO0501B/FastprisSHRegionAr/?rxid=19520627-f1d5-40ea-bd05-31c6fd5ffeff
http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__BO__BO0501__BO0501B/FastprisSHRegionAr/?rxid=19520627-f1d5-40ea-bd05-31c6fd5ffeff
http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__BO__BO0501__BO0501B/FastprisSHRegionAr/?rxid=19520627-f1d5-40ea-bd05-31c6fd5ffeff
https://www.maklarstatistik.se/omrade/riket/#/villor
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/population/population-composition/population-statistics/
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/population/population-composition/population-statistics/


 

Appendix 

 

Appendix 1 The graph signifies the price trend of apartment square meter price in whole Sweden since 

1996. The y-axis is SEK/sqm, and the x-axis is the year. Data collected from 

https://www.maklarstatistik.se/omrade/riket/#/villor  

 

Appendix 2 The graph signifies the price trend of houses using the ratio between the price of the house 

and the assessed value in whole Sweden since 1996. The y-axis is K/T, and the x-axis is the year. Data 

collected from https://www.maklarstatistik.se/omrade/riket/#/bostadsratter 

 

Appendix 3 The graph signifies the trend of antidepressive pills usage in the selected municipalities. 

The y-axis is the percent of the population, and the x-axis is the year. Data collected from 

https://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel, and own calculations. 
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Appendix 4 The graph signifies the development of highly educated citizens in each municipality. 

Data collected from https://www.scb.se/hitta-statistik/statistik-efter-amne/utbildning-och-

forskning/befolkningens-utbildning/befolkningens-utbildning/, and own calculations. 

 

Appendix 5 The graph signifies the development of house prices in each municipality. Data collected 

from 

https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__BO__BO0501__BO0501B/FastprisSHR

egionAr/?rxid=19520627-f1d5-40ea-bd05-31c6fd5ffeff, and own calculations. 
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Appendix 6 The graph signifies the population growth between 1991-2017 in each municipality. Data 

collected from https://www.scb.se/en/finding-statistics/statistics-by-subject-

area/population/population-composition/population-statistics/, and own calculations. 

 

-10%

0%

10%

20%

30%

40%

50%

Stockholm Göteborg Växjö Mariestad Gotland

Population Growth Between 1991-2017

https://www.scb.se/en/finding-statistics/statistics-by-subject-area/population/population-composition/population-statistics/
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/population/population-composition/population-statistics/

	Introduction
	A brief overview of the subject

	Theory and Literature Review
	Theoretical Framework
	Literature Review

	Methodology
	Data
	Methodological framework
	Dependent variable
	Independent variables


	Results
	Ordinary Least Squares
	Pooled OLS
	Fixed-Effects
	Limitations

	Conclusion
	References
	Literature
	Data Sources

	Appendix

