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Sammanfattning 

Denna uppsats undersöker faktorer som skulle kunna förklara de regionala skillnaderna i 

arbetslösheten mellan Sveriges kommuner under perioden 2008 till 2017. Uppsatsen avser 

även att undersöka huruvida det finns någon skillnad i relationen mellan arbetslösheten och 

de förklarande variablerna när individer som deltar i arbetsmarknadsprogram exkluderas ur 

arbetslöshetsnivån. Inrikes inflyttningsöverskott, andel utrikesfödda, skattenivå och 

utbildningsnivå är några faktorer vars påverkan på arbetslösheten som kommer undersökas. 

Uppsatsen behandlar ett datamaterial som omfattar samtliga 290 kommuner under en 10 

årsperiod. Genom paneldataanalys tas hänsyn till både tidsspecifika och entitetspecifika 

egenskaper i datamaterialet. 

 

Resultaten visar att det finns stora skillnader i både öppen arbetslöshet och total arbetslöshet 

mellan Sveriges kommuner under den undersökta perioden. Det finns därtill även stora 

skillnader mellan olika grupper av kommuner, som visar att det är möjligt att en ekonomisk 

policy skulle kunna ge större effekt i vissa regioner än i andra. 

 

Resultaten visar vidare att effekten av en förändring i de förklarande variablerna påverkar 

arbetslösheten i samma riktning för både definitionerna. 

  



Abstract 

This bachelor thesis aims to analyze factors which could affect the regional unemployment 

rate differentials between Swedish municipals during the period of 2008-2017. This will be 

analyzed using panel data from Sweden’s 290 municipals over a consecutive 10-year period.  

 

This paper will analyse whether the definition of the unemployment rate will affect the 

directions of the effect of changes in explanatory variables. Therefore, two dependent 

variables will be analyzed: total unemployment rate, which includes participants in labour 

market programmes, and open unemployment rate. 

 

There is a broad range of possible determinants of regional unemployment, some of which 

will be included in this analysis. The domestic net-migration, the share of foreign 

inhabitants, the tax-level, and the number of adults with at least three years of higher 

education are some of the explanatory variables included in the empirical model. 

 

The result implies that there are regional unemployment disparities, both total and open, 

during the period of 2008-2017. There are also significant differences between subsamples 

of the population, which could affect the ability to design labour market policies. The result 

further implies that the definition of unemployment rate does not affect the direction of 

effect.
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1. Introduction 

Background 

Elhorst (2003) claims that regional unemployment differentials are as palpable and 

persistent as differences between nations, and that several studies have been conducted to 

explain why these differences occur. Elhorst (2003) further argues that there are three main 

categories of determinants regarding regional unemployment rate differentials; labour 

supply, labour demand and wage setting factors. Many individual factors can be found 

within these three categories of determinants, such as demographics, migration, commuting, 

educational attainment, and regional prerequisites. The direction of the variables effect on 

regional unemployment levels, presented by previous studies, have in most cases been 

consistent over time and space. 

 

High unemployment rate can be regarded as an issue for both individuals and society. 

Observing high unemployment rates could imply difficulties with matching actual 

competences of the labour force with the demanded competences, or barriers in labour or 

capital mobility, all of which reduces production efficiency. If there would be free capital 

and labour mobility, a full market equilibrium could emerge, converging regional 

unemployment over time and increasing efficiency. High unemployment rates do not only 

imply lost production and but also impaired psychological and physiological well-being for 

unemployed individuals, leading to socio-economic welfare losses (Carlin & Soskice, 2006; 

Melkersson, 2005). 

 

High unemployment rate is associated with lower production efficiency and reduced tax 

revenues, as well as a cause of potential issues for the individual quality of life due to the 

relationship between the individual’s well-being and unemployment. The determinants of 

regional unemployment differentials could be of great interest of local and national 

politicians in order to design economic policies to mitigate these differences, increase the 

well-being of their population, increase the tax revenues and increase production efficiency. 
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Purpose and question at issue 

The purpose of this paper is to capture and analyze potential determinants of regional 

unemployment differentials between Swedish municipalities during the years of 2008-2017. 

A more profound understanding regarding the potentially different effects from a change in 

demographic factors, economic factors or market-specific characteristics on municipalities 

may be of great support in the process of designing future policies. 

 

This thesis further seeks to investigate if the effects and directions of the explanatory 

variables, analysed in this paper, differ depending on which definition of the unemployment 

rate is used as the dependent variable – open unemployment1 or total unemployment2. 

 

Contribution to previous research 

This thesis aims to contribute to past research by renewing the set time period, by examining 

more recent years. Fresh and updated regional unemployment rates studies will always be 

of importance for local as well as national decision makers. Additional knowledge may aid 

decision makers with important economic insights regarding potential outcomes and 

consequences of economic policy implementations on regional unemployment rates. 

 

  

                                                

1 Open unemployment is defined as the percentage of the labour force who are currently unemployed and 

looking for work and who immediately can accept a position in the labour market, who are not currently 

participating in a labour market programme. 

2  Total unemployment is defined as the percentage of the labour force who are currently unemployed and 

looking for work and who immediately can accept a position in the labour market, or who are currently 

participating in a labour market programme. 
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Method 

A panel data analysis will be conducted in order to analyze the relationships explaining the 

regional unemployment differentials in Sweden. The analysis will be conducted using a 

longitudinal data set, including all 290 municipalities of Sweden over a consecutive 10-year 

period, 2008-2017. Alternative samples will also be analysed in this paper, such as 

sectioning based on the size of the area’s population and whether the municipality is located 

within a metropolitan area. 

 

Disposition 

Past studies will be presented in the second section of this thesis, followed by the third 

section where the theoretical framework is presented. The fourth section summarizes the 

data and presents a descriptive data analysis of the dependent and independent variables. In 

section five, potential methods to analyze the data is presented as well as the empirical 

model. The sixth section includes a presentation of the empirical results from the regressions 

and an additional discussion regarding alternative samples. A presentation of the fitting of 

the model is also included in this section. The discussion and main conclusions will be 

presented in the seventh section of the paper.  
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2. Previous studies 

Factors affecting regional unemployment differentials are not a new area of interest. Many 

studies, in different countries, regarding the determining factors of persistent regional 

unemployment differentials have been conducted with similar results. 

 

Whether an implicit model, a single equation model or a simultaneous model is being used 

to study regional unemployment differentials, the unemployment rate will depend on labour 

supply factors, labour demand factors and wage-setting factors, according to Elhorst (2003). 

There have been many studies conducted regarding regional unemployment rate 

differentials, which have regarded at least one of these areas. Elhorst (2003) argues that the 

type of model used when analyzing regional unemployment rate may not be of great 

significance, which could potentially be a consequence of the results being robust to 

different model specifications.  

 

Previous studies imply that younger individuals tend to benefit most from resettlement at a 

different location than other demographic groups, making them more keen to resettle to 

increase their real wage (Björklund, Edin, Fredriksson, Holmlund, & Wadensjö, 2015; 

Eliasson, Westerlund, & Åström, 2007). 

 

Multiple cross-country studies have been conducted, bringing forward relevant empirical 

results regarding the possible connection between the unemployment rate and the impact of 

differences in labour market institutions, such as the effect of changes in tax levels. The 

results are consistent with the statement that a rise in taxes, and therefore an increase in the 

tax wedge, would lead to a higher unemployment rate (Baker, Glyn, Howell, & Schmitt, 

2004). Past studies from Nickell (1997), Elmeskov (1998), Berlot and van Our (2002), 

Nickell, Nunziata, Ochel, and Quitini (2001), Blanchard and Wolfers (2000) and Bertola, 

Blau, and Kahn (2001), all shows that an increase in taxes would increase the unemployment 
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level (Baker et al., 2004). The strength of the relationship varies in the different studies 

which Baker mentions, but all of them shows a positive relationship between tax level and 

unemployment level, whereas the results imply that a 10 percentage point increase would 

result in an increase in unemployment between 0.97 and 2.08 percentage points. 

 

Migration causes two effects on the regional unemployment rate, one direct effect and one 

indirect effect. As migration increases, regional labour supply will increase – as a direct 

effect, but labour demand will also increase – as an indirect effect (Elhorst, 2003; Partridge 

& Rickman, 1997). If the individuals who migrate to the region bring human capital or 

endowments, local productivity might increase (Elhorst, 2003). 

 

Sweden has, from a historical perspective, had a strong tradition of applying labour market 

programmes as a mean to lower the open unemployment rate. Melkersson (2005) argues 

that labour market programmes can aid the growth of the economy, regardless whether the 

policy focus on creating jobs, simplifying the search-process or offer unemployed 

individual education to increase the possibility to find employment in the future. By 

applying labour market programmes, it is possible to reduce the flow out of the workforce. 

If there is a great flow out of the flow during recessions, there can be problems during a 

possibly following boom. Labour demand increase in booms, and if the labour force is too 

small – which would have great consequences on inflation, as wages and prices would rise. 

Past researches have presented results implying that labour market programmes can mitigate 

issues with these bottleneck effects (Johansson, 2002, as cited by Melkersson, 2005). 

 

Previous studies from Sweden, analysing regional unemployment differentials between the 

years of 1994 and 2004, have shown that open regional unemployment rate differentials in 

Sweden have converged across space over time (Melkersson, 2005). During that period, the 

unemployment rate decreased more greatly within regions with high unemployment than in 

regions with lower unemployment rates. 
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3. Theoretical Framework 

Wage and labour supply: different approaches 

Neo-classical Approach 

The Neo-classical approach to the labour market is based on the belief that the demand for 

labour is the derived demand, by which depends on the marginal revenue product of labour 

(McCann, 2001). Given the law of diminishing marginal productivity, the marginal product 

of labour declines as the quantity of labour increases for given prices on goods and capital 

stock. The demand for labour is, therefore, a downward-sloping function, with wage on the 

y-axis and quantity of labour on the x-axis. 

 

The neo-classical approach is furthermore based on the belief that real wage levels will 

affect the decisions made by workers regarding their labour supply, the income which the 

worker wants to earns as well as the desired quantity of goods which the worker wishes to 

consume (McCann, 2001). Supply of labour will, therefore, be an upward-sloping function 

if the substitution effect is greater than the income effect, implying that labour supply 

becomes greater as real wages increases. In other words, labour is treated as a good or 

service in the neo-classical perspective, suggesting that neo-classical economists assume 

that the relationship between wage and labour can be interpreted in a similar manner as the 

relationship of any other commodities (Bowles & Gintis, 1975). If the price of labour would 

decrease, equivalent to a fall in wages, firms would increase their demand for labour 

(McCann, 2001). 

 

Regional Approach 

Markets may exhibit particular features at regional levels, which causes difficulties studying 

regional labour markets from a stringent neo-classical perspective. Instead of increasing 

labour when wages go down, such as in the neo-classical approach, the effect on labour 

demand may instead decrease as real regional wage levels decreases (McCann, 2001). 
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Consequently; if there is a decrease in the real wage, and an assumption is made that the 

local consumption of workers is a function of the local wage and income, consumption 

could decrease. 

 

The effect of a change in real wage changes on the local consumption can be described 

using the following equations: 

 

𝐶 = 𝑤1𝐿𝑤1 

∆𝐶 = ∆𝑤𝐿𝑤1 

 

The local consumption (𝐶) is depending on the wage (𝑤) and the labour supply at that wage 

(𝐿𝑤). If there is a change in local wage, there will also be a change in local consumption 

(McCann, 2001). The equation above implies that a change in local real wage level would 

affect the local consumption in the same direction as the direction of the change in the local 

real wage level. In other words, a decrease in local wage would cause a fall in local 

consumption, thus resulting in a local fall in demand for local goods and services. Following 

the previous statement, firms could potentially reduce their production as a response to the 

fall in demand for goods, subsequently leading to lower labour demand (McCann, 2001). 

 

Factors Affecting the Unemployment Rate 

Municipal Tax Level 

The tax system in Sweden consists of several components, one of which is a tax which is 

specific for the municipality in which the individual lives and works. A change in the tax 

level could affect the labour supply as well as the labour demand, as taxes generate tax 

wedges. 

 

The economic interpretation of the tax wedge is that an increase in the tax level, whether 

it’s an increase in the firms’ taxes or the consumer income tax, would lower the real wage 
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(Elhorst, 2003). This would indicate that the real wage would be lower at every level of 

employment since the tax take becomes larger as income taxes increase (Carlin & Soskice, 

2006). An increase in taxes would source a lower employment rate and lower wages. 

 

In the wage-setting price-setting model, often used to describe the labour market condition 

under imperfect competition, the tax wedge will decrease the real wage which subsequently 

would cause the price-setting curve to shift downwards. The shift in the price-setting curve 

would generate a new, higher equilibrium unemployment rate since the price-setting curve 

and wage-setting curve would intersect at a lower employment rate (Carlin & Soskice, 

2006). 

 

Migration, Commuting, Education and Location 

Migration has previously been considered as one of the most influential factors regarding 

the development and the changes in regional population and that domestic migration and 

labour market mobility, to some extent, exists because of the regional labour market 

conditions differentials. Labour market mobility is an important part of the economy, as 

labour mobility can ease regional labour demand saturation. In a long-term perspective, 

labour mobility may aid the distribution of human capital across geographical areas.  

 

Westerlund (2005) argues that migration could increase efficiency and that the relation 

between migration and employment may perhaps prove to be greater than the relation 

between migration and wage level. This could in part be explained by sticky wages since 

nominal wages tend to be flexible going up but sticky going down (Carlin & Soskice, 2006). 

 

The economic incentives to resettle is a significant factor for any individual during the 

decision process regarding whether to migrate from a region in order to find employment 

or raise the real wage by switching employer (Björklund et al., 2015; Eliasson et al., 2007; 

Lundh, 2006). The migration pattern should, according to Lundh (2006), reveal that 

individuals will migrate from regions with low real wages and high unemployment rates to 
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regions with higher real wages and lower unemployment rate. The human capital model, 

describing the decision process which individual are faced with regarding whether to resettle 

at a new location for work, bases its theory on the assumption that there are variations in 

regional wage levels, and that an individual who voluntarily resettles may increase their real 

wage (Björklund et al., 2015). Individuals also tend to resettle at locations where there is a 

larger labour demand than their previous housing region (Westerlund, 2005). It is, however, 

important to bear in mind that individuals who commute from one region to another may 

yield the same value from employment or increase in real wage, without resettling. 

Commuting and resettlement could therefore, in some cases, be considered as substitutes. 

 

As actual competences of the workers can be difficult to observe during the hiring process. 

Employers can instead use educational attainment as an implication of the workers 

productivity, as education can be used as a signal of the employees ability (Boeri & van 

Ours, 2013). Metropolitan areas tend to have a greater share, than other areas, of individuals 

with higher educational attainment. Furthermore; metropolitan areas tend to attract young 

individuals seeking higher real wages (Eliasson et al., 2007). Having a university in the 

municipal could therefore potentially result in increased competition for positions requiring 

higher educational attainment, as well as increase rivalry among younger workers. 

 

Matching Efficiency, Beveridge Curve and Wage-Push Factors 

Matching3 is a concept which is frequently used when studying to what extent the 

competences of the unemployed matches the employer’s needs. Matching can be referred 

to as a macroeconomic measurement which captures the current economic situation in the 

labour market and the economy (Statistics Sweden, 2016). Regional prerequisites can affect 

matching, as some businesses and industries only establish themselves in larger 

                                                

3 Matching is referred to the number of unemployed in relation to the number of vacancies. 
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metropolitan areas which could potentially increase the market concentration gap between 

large metropolitan regions and smaller or less urban regions. 

 

The matching efficiency of competences can be described using the Beveridge curve, with 

vacancies over employed on the vertical axis and unemployed over employed on the 

horizontal axis, vacancies are defined as the number of vacant positions over the number of 

employed and unemployment is defined as the number of unemployed over the employed 

population (Carlin & Soskice, 2006). The Beveridge curves show us that there is a negative, 

convex relationship between vacancies and unemployment, indicating that additional 

vacancies per employed would result in fewer unemployed individuals. The Beveridge 

curve will shift if there are any changes in matching efficiency in the labour market. If 

matching efficiency is increased, the curve will shift to the left, resulting in lower 

unemployment for the same number of vacancies. 

 

When matching efficiency is introduced into economic models, such as the wage-setting 

price-setting model and the Beveridge curve, some level of heterogeneity of the workers is 

taken into consideration. Taking heterogeneity into consideration affects the market 

equilibrium as an increased number of vacancies, for the same level of unemployment, 

would yield workers with the demanded competences and qualifications an increased 

bargaining power. The increased bargaining power will also affect the positioning of the 

Beveridge curve, a model which was mentioned earlier, and a new full market equilibrium 

will emerge (Carlin & Soskice, 2006). 

 

An increased bargaining power not only affect the Beveridge curve, but will also generate 

higher wages - which is assumed to increase the labour supply but decrease the labour 

demand. An increase in bargaining power and real wages could consequently increase the 

labour market participation rate while the effect on the level of unemployment rate is 

indefinite (Winters, 2013). 
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Demographics 

A demographic factor which is frequently considered regarding unemployment rate 

differentials is immigration. Demographic versatility is associated with the diversity of the 

population and their geographical and cultural roots (Hanes, 2005). 

 

The unemployment rate has been shown to vary greatly between different demographic 

groups in Sweden, as unemployment levels have been significantly higher among young 

individuals as well as among individuals born outside of Europe. The level of 

unemployment among individuals born outside of Europe have been as high as 40 percent, 

while the level of unemployment among those born in Scandinavian countries are very 

similar to the unemployment rate among natives (Björklund et al., 2018). 

 

If the share of foreigners increases, there will be a positive effect on the local demand and 

the labour force will consequently increase, assuming that they are considered a part of the 

labour force (Partridge & Rickman, 1997). If they do not immediately find a job, 

unemployment will temporarily and immediately increase. In the medium run, the 

augmented labour force and increased unemployment will debilitate the bargaining power 

of the workers, causing labour unions to bargain for lower real wages. The wage setting 

curve will then shift to the right and unemployment will consecutively decrease. Regional 

unbalances affect government official’s ability to successfully implement regional and 

national welfare goals.  
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4. Data 

This thesis is based on a panel data set, with the dependent variables of open regional 

unemployment and total regional unemployment. Panel data sets have several 

characteristics and features which yields advantages in analyzing regional observations over 

time. The panel data can be used in order to manage heterogeneity in the micro units of the 

entities, multicollinearity as well as dynamic adjustments (Kennedy, 2003). The data is 

collected from three different governmental agencies: Statistics Sweden, Swedish Public 

Employment Services and the Swedish Higher Education Authority. 

 

Table 1: A summary and description of the dependent variables. 

Variable Description Source 

Open Unemployment 

2008-2017 

The Swedish Public Employment Services definition is 

used to describe the open unemployment rate. Open 

unemployment is defined as the percentage of the 

registered labour force who are currently unemployed and 

looking for work and who immediately can accept a 

position in the labour market, who are not currently 

participating in a labour market programme. 

Swedish Public 

Employment 

Services 

Total unemployment 

2008-2017 

The Swedish Public Employment Services definition is 

used to describe the total unemployment rate. Total 

unemployment is defined as the percentage of the 

registered labour force who are currently unemployed and 

looking for work and who immediately can accept a 

position in the labour market, or who are currently 

participating in a labour market programme.  

Swedish Public 

Employment 

Services 
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Table 2: A summary and description of the explanatory variables. 

Variable Description Source 

Income 

2008-2016 

The median cumulative earned income for residents in the 

municipal on the 31/12 each year, divided by the consumer 

price index of that year. The median income is divided by 

the consumer price index in order to take inflation into 

consideration. The median income is defined in SEK. 

Statistics Sweden 

Education 

2008-2017 

The variable education refers to the share of individuals, 

23-64 years of age, within the population who have 

conducted at least three years of higher education. 

Statistics Sweden 

Foreigners 

2008-2017 

The share of the population who are born outside of 

Sweden. Defined as the relationship between foreigners 

and total regional population on the 31/12 each year. 

Statistics Sweden 

Net Migration 

2008-2017 

The net migration of each municipality over the total 

population. 

Statistics Sweden 

Commuting 

2008-2016 

The share of the working population, 16-64 years of age, 

who commutes out of the municipal for work. 

Statistics Sweden 

Matching 

2008-2016 

Matching refers to the number of vacancies over the 

number of unemployed in the counties of Sweden. Note 

that the variable matching does not refer to municipals, but 

counties. 

Statistics Sweden 

Tax level 

2008-2017 

The tax level for each municipal, including the county-

specific tax level. 

Statistics Sweden 

University 

2008-2017 

A dummy variable, which captures whether there is a 

university or higher educational college in the 

municipality. Takes the value 1 if there is a university or 

higher education school within the municipality. 

Swedish Higher 

Education Authority 

Metropolitan area 

2008-2017 

A dummy variable, which captures whether the 

municipality is included in a metropolitan area. Takes the 

value 1 if the municipality is located within a metropolitan 

area. 

Statistics Sweden 
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Descriptive statistics 

In this section, the dependent and independent variables will be further discussed by 

presenting findings from the panel data set which is to be analysed in this paper. The highest, 

lowest and mean values of the variables will be presented, as well as findings regarding 

potential patterns between entities and time periods.  

 

Table 3: Statistics of the dependent variables. 

 

Total unemployment varied from 1.20 percent to 19.54 percent, while open unemployment 

ranged from 1 percent to 9.07 percent. This gives us the realization that there are substantial 

differences in regional unemployment between entities, regardless of whether individuals 

who are currently participating in a labour market programme is included in the 

unemployment rate or not. The range by which the share of individuals currently 

participating in a labour market programme varies from 0.19 percent to 11.4 percent. The 

wide range gives the impression that the definition of the unemployment rate, that is total 

and open unemployment, could yield different results. 

 

The municipality of Haparanda, located in northern Sweden, had the highest observed total 

unemployment rates in the years of 2009, 2010 and 2011, as well as the highest observed 

value of open unemployment in the year 2009. The total unemployment rate in Haparanda 

ranged from 17.82 percent to 19.54 percent. The region had a large share of individuals who 

participated in a government-funded labour market programmes during the same period, 

with shares ranging from 9.75 percent to 11.40 percent. Despite the high share of 

Variable Observations Mean Std. Dev. Min. Value Max. Value 

Total Unemployment 
2008 – 2017 

2900 7.7181 2.8036 1.2033 19.5484 

Open Unemployment 

2008 – 2017 

2900 4.1368 1.3199 1.0086 9.0661 
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participants in labour market programmes, the open unemployment rate was measured to 

9.07 percent in 2009. 

 

The lowest unemployment rate, both open and total, was observed in Vaxholm, a 

municipality located in the metropolitan area of Stockholm, in the year 2008. The total 

unemployment rate was 1.20 percent and the open unemployment rate was 1.01 percent. 

The lowest observed unemployment rate among the municipalities which is not located in 

a metropolitan area is the municipality of Tranemo, located in the county of Västra 

Götaland. The total unemployment rate in Tranemo was 1.89 percent in the year 2008 and 

is placed among the nine lowest unemployment rate observations. 

 

Table 4: Descriptive statistics for the explanatory variables. 

Variable Observations Mean Std. Dev. Min. Value Max. Value 

Income 

2008 - 2016 

2610 724.9502 78.4449 552.9332 1059.95 

Education 

2008 - 2017 

2900 0.1922 0.0733 0.0843 0.6024 

Foreigners 

2008 - 2017 

2900 0.1220 0.0588 0.0336 0.4148 

Net migration 

2008 - 2017 

2900 -0.0032 0.0090 -0.0665 0.0314 

Commuting Out 

2008 - 2016 

2610 0.2791 0.1447 0.0303 0.6518 

Matching 

2008 - 2016 

2610 0.1658 0.0731 0.04 0.41 

Tax 

2008 – 2017 

2900 32.4299 1.1369 28.89 35.15 

Metropolitan Area 

2008 – 2017 

2900 0.1759 0.3808 0 1 

University 

2008 – 2017 

2900 0.0828 0.2756 0 1 
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As presented in Table 4, the observations of the independent variables vary greatly between 

the municipalities in Sweden during the period of 2008 to 2017. No outliers can be observed 

from the values presented in this Table. 

 

The descriptive summary presents a substantial variation in real median income, that is the 

nominal median income, taking the consumer price index into account. The variable of 

income is divided by the consumer price index in order to fix the prices, whereas the 

variation in the income variable will be variation in real income. The variation in nominal 

median income varies from 168,100 SEK to 335,400 SEK. The lowest nominal median 

income was observed in Årjäng in the year of 2010, a municipality located in the county of 

Värmland, just by the border of Norway. The lowest real median income observed during 

the years of 2008 to 2016 was also the municipality of Årjäng, but in the year 2011. The 

highest median income, both nominal and real, was observed in Danderyd in the year 2016.  

The share of individuals between the age of 23 and 64 who completed at least three years 

of higher education in the municipality of Bjuv was measured to 8.4 percent in the year of 

2008, which was the lowest value observed in the period of 2008 to 2017. The highest share 

of educational attainment within a municipality was observed in Danderyd in the year of 

2016, where 60 percent of the population between the ages of 23 and 64 had conducted and 

finished at least three years of higher education. 

 

In the year 2008, the share of foreign-born individuals within the municipality of Ovanåker 

was measured to 3.36 percent, which was the lowest value observed. In the year 2017, the 

highest share of foreigners, 41.5 percent, was observed in the municipality of Botkyrka. 

 

The municipality where the highest share of workers commutes out of the municipality for 

work were Sundbyberg in the year 2016, where 65.18 percent of the workforce commute 

out of the region for work. The municipalities where the lowest share of the workforce 
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commutes out of the region for work were observed were in Kiruna in the year of 2014, 

where a mere 3 percent of the workforce commuted out of the region for work. 

 

The variation of net migration has ranged from -6.65 percent in the municipality of 

Uppviginge in 2014 to 3.14 percent in the municipality of Knivsta in 2015. 

 

The number of vacancies over the number of unemployed within a county varies between 

0.04 and 0.41 during the period 2008 to 2017. The lowest matching coefficients were 

observed in the counties of Gävleborg and Södermanland, both in the year 2009. The highest 

measured matching coefficient was measured in the county of Jönköping in 2015. 

 

The taxes have varied from to 28.89 percent to 35.15 percent. The highest tax level, 35.15 

percent, were measured in the municipality of Dorotea in the year of 2017 while the lowest 

tax level, 28.89 percent, was observed during the years of 2008 to 2013 in Vellinge. 

 

The definition of a metropolitan area has not changed during the period of which this data 

ranges, neither have any municipalities entered or left a metropolitan area. No university 

has opened or closed during the period 2008 to 2017. 

 

The correlation matrix, see Table 5 on the following page, presents some issues concerning 

explanatory variables correlating with each other to various extents. The correlation 

between income and educational attainment is expected, as previous studies have proven 

that higher education significantly raises wages. Stock and Watson (2015) states that 

imperfect multicollinearity, meaning two or more regressors which are highly – but not 

perfectly – correlated, could cause at least one of the coefficients to be vaguely estimated. 

Because of the profound correlation, and the potential issue with imprecisely estimated 

regressors, income will not be considered in this thesis. It’s expected that commuting, 
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educational attainment and the location of the municipality will capture the effect of the 

income on the regional unemployment rate to some extent. 

 

Table 5: Correlation matrix. 

 Income Education Foreigners Migration Commuting Matching Tax Metropolitan University 

Income 1.000         

Education 0.682 1.000        

Foreigners 0,092 0.159 1.000       

Migration 0.443 0.449 0.029 1.000      

Commuting 0.559 0.344 0.075 0.357 1.000     

Matching 0.477 0.246 0.283 0.079 0.189 1.000    

Tax -0.277 -0.455 -0.219 -0.369 -0.406 0.113 1.000   

Metropolitan area 0.552 0.541 0.326 0.348 0.611 0.213 -0.460 1.000  

University 0.038 0.340 0.231 0.089 -0.263 0.011 -0.076 0.058 1.00 

 

The correlations, visible in the correlation matrix above, between the remaining independent 

variables is assumed not to affect the outcome of the study. 
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5. Empirical Models and Methodology 

In this section of the paper, three different methods of the single equation model will be 

presented. Pooled OLS model, Random Effects Model and Fixed Effects Model are three 

different means by which a data set can be analysed through regressions. 

 

Empirical Models 

There exist several different methods by which a data set can be analyzed, and the 

characteristics of the data set can determine the most appropriate method to use. The fitting 

of the models will be discussed in the next section of the paper. 

 

In order to take economic rigidities into consideration in the empirical analysis, as well as 

an initial attempt to handle potential issues with endogeneity within the data set due to 

causal relations between variables, the independent variables in the model is lagged one 

year. This would imply that the effects of the explanatory factors will be measurable in the 

following period. 

 

The variables, used in these regressions, are based on the theoretical framework presented 

in earlier sections of this paper. The variables included in the models are presented below. 

 

𝑌 = 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 (𝑂𝑝𝑒𝑛/𝑇𝑜𝑡𝑎𝑙) 

𝑋1 = 𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑡𝑡𝑎𝑖𝑛𝑚𝑒𝑛𝑡 

𝑋2 = 𝐹𝑜𝑟𝑒𝑖𝑔𝑛𝑒𝑟𝑠 

𝑋3 = 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑁𝑒𝑡𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛 

𝑋4 = 𝐶𝑜𝑚𝑚𝑢𝑡𝑖𝑛𝑔 𝑜𝑢𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙𝑖𝑡𝑦 𝑓𝑜𝑟 𝑤𝑜𝑟𝑘 

𝑋5 = 𝑀𝑎𝑡𝑐ℎ𝑖𝑛𝑔 

𝑋6 = 𝑇𝑎𝑥 𝑙𝑒𝑣𝑒𝑙 

𝐷1 = 𝐷𝑢𝑚𝑚𝑦 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒  (1 = 𝑀𝑒𝑡𝑟𝑜𝑝𝑜𝑙𝑖𝑡𝑎𝑛 𝑎𝑟𝑒𝑎) 

𝐷2 = 𝐷𝑢𝑚𝑚𝑦 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒  (1 = 𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑤𝑖𝑡ℎ𝑖𝑛 𝑡ℎ𝑒 𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙𝑖𝑡𝑦) 
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Pooled OLS Regression 

By assuming that the slope coefficients, as well as the intercepts of all the municipalities 

each year, were to be the same, the data could be pooled and a regular OLS regression could 

be used in order to estimate one sole slope and intercept for the entire data set (Kennedy, 

2003). Time and space are disregarded in the Pooled OLS regression, and an OLS estimation 

can be made from the pooled data. 

 

𝑌𝑖𝑡 = α + 𝛽1𝑋1it−1
+ 𝛽2𝑋2𝑖𝑡−1

+ 𝛽3𝑋3𝑖𝑡−1
+ 𝛽4𝑋4𝑖𝑡−1

+ 𝛽5𝑋5𝑖𝑡
+  𝛽6𝑋6𝑖𝑡

+ 𝛽7𝐷1𝑖𝑡
+ 𝛽8𝐷2it

+ 𝜀𝑖𝑡 

 

Here, an assumption is made that α is constant and uncorrelated with the independent 

variables. 

 

Random Effect Regression 

Kennedy (2003) states that a single slope and a single intercept is rarely a realistic 

assumption, and it points out that there are other methods which can be assumed to generate 

more accurate estimators. One of these methods is Random Effects. There are however 

certain characteristics which must be fulfilled for the random effect model to be applicable. 

 

By assuming different intercept and different slope coefficients, a transformation of the data 

can be generated, whereas a Random Effect OLS estimation can be made on the transformed 

data. Instead of incorporating dummy variables, as in the Fixed Effect model, the random 

effect model incorporates the intercepts into the composite error term. This would, 

consequently, equal to higher error terms for observations with higher x-values. 

 

𝑌𝑖𝑡 = α + 𝛽1𝑋1it−1
+ 𝛽2𝑋2𝑖𝑡−1

+ 𝛽3𝑋3𝑖𝑡−1
+ 𝛽4𝑋4𝑖𝑡−1

+ 𝛽5𝑋5𝑖𝑡
+  𝛽6𝑋6𝑖𝑡

+ 𝛽7𝐷1𝑖𝑡
+ 𝛽8𝐷2it

+ 𝜀𝑖𝑡 + 𝑢𝑖𝑡  

 

Here, an assumption is made that the differences between entities are random and drawn 

from a larger population. If this is the case, there exists economic interest to examine the 

variances between entities, as it can yield results regarding the larger population.  
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Kennedy (2003) further states that the random effect estimator should only be used when 

we are confident that its composite error term is completely uncorrelated with the 

explanatory variables of the model. The Hausman-test can be used to investigate whether 

the error term is uncorrelated or not.  

 

Fixed Effect Regression 

Fixed Effect regression is an econometric method used for panel data to control for omitted 

variables. The Fixed Effect regression results in a model with a unique intercept for each 

entity and each time period (Stock & Watson, 2015). This unique entity specific and time 

specific intercepts capture the impact of omitted variables that change over entities or over 

time. Fixed effects model is appropriate to use when there are assumptions made that 

unobserved effects, from the error term, is correlated with the explanatory variables. 

 

Here, an assumption is made that the characteristics of the entity and time period is fixed 

and therefore that there is no economic interest in generalizing results to capture information 

from a larger population. 

 

𝑌𝑖𝑡 = αi + λt + 𝛽1𝑋1it−1
+ 𝛽2𝑋2𝑖𝑡−1

+ 𝛽3𝑋3𝑖𝑡−1
+ 𝛽4𝑋4𝑖𝑡−1

+ 𝛽5𝑋5𝑖𝑡
+ 𝛽6𝑋6𝑖𝑡

+ 𝜀𝑖𝑡  

 

The Fixed Effect estimators is an OLS estimator which can be obtained using a demeaned 

regression, by generating a model with 𝑛 − 1 entity dummys and 𝑇 − 1 time dummys, 

presented in the model specification above where 𝛼1 is the effect of being entity 𝑖 and 𝜆𝑖 is 

the effect of being in period 𝑖. The demeaned regression is generated by subtracting the 

entity specific average and the time specific average is from each of the variables and then 

summarize over entities and time periods. 

 



22 

 

The two dummy variables, capturing whether the municipality is located in a metropolitan 

area and have a university, included in the Pooled model specification and the Random 

Effect model specification does not vary over time or within entities. Therefore, there is no 

need to include those variables in the Fixed Effects regression as they will become omitted 

because of collinearity since they are considered such entity specific characteristics as 

mentioned above. 

 

Expected Effects of Independent Variables on Unemployment  

Variations in unemployment rate levels could be the result of numerous factors, many of 

which are difficult to capture (Elhorst, 2003). This section will explain the expected effects 

and directions of the relation between the independent variables and unemployment levels.  

 

Higher educational attainment is often associated with less difficulty landing a job, and 

could, therefore, be related to a lower unemployment rate. Young and educated individuals 

are also more likely to move to metropolitan areas than individuals who are older or less 

well-educated (Björklund et al., 2015; Eliasson et al., 2007; Lundh, 2006). The tendency to 

resettle or commute have been shown to decline with age and increase as educational 

attainment increases (Eliasson et al., 2007). Firm diversity tends to be higher in metropolitan 

areas and wages are assumed to be higher in these areas as well, both of which could affect 

unemployment levels negatively. There is, however, a minor correlation between 

metropolitan area and educational attainment which could affect the estimation of the 

parameters (See Table 5). 

 

The effect on regional unemployment from a positive net migration is however not written 

in stone. The direction of the relationship depends on whether the supply side effect will 

dominate the demand side effect or the opposite direction. Elhorst (2003) states that if the 

supply side effects dominate, increased net migration will lead to a lower unemployment 

rate. If the demand side effect dominates, the effect would be positive. 
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Elhorst (2003) states that one aspect on the effect of commuting out of the municipality for 

work could be a substitute for relocation. The effect could, therefore, as in the previous 

discussion regarding the effect on net migration, be positive or negative. It is, however, 

unclear whether commuting will prove to yield significant parameters because of the 

difficulties of defining a regional labour market as a municipality. 

 

Whether an increase in the share of foreigners would increase or decrease the 

unemployment level is a sensitive political subject. An increase of foreigner would increase 

market demand as well as increase the labour force, given that they are not considered to be 

outside of the labour force (Partridge & Rickman, 1997). An Increase in foreigners could 

increase the unemployment rate in the short run if they do not manage to find work, but if 

the foreigners would find work, they would increase market demand, increase the labour 

force and decrease the unemployment rate. The location, from which the foreigner 

immigrated from, could also be a factor which contributes to the direction of effects from 

an increase in immigration (Björklund et al., 2018). 

 

Matching efficiency is often regarded as a measure of the relation of the competences 

supplied by the labour force and skills demanded by the employers (Statistics Sweden, 

2016). The full market equilibrium condition states that if matching efficiency is increased, 

taking the wage setting and price setting condition as well as the Beveridge Curve into 

consideration, the unemployment rate would decline (Carlin & Soskice, 2006). There could, 

therefore, be a negative relationship between matching efficiency and unemployment. 

 

The tax levels could vary between municipalities for many reasons. If taxes were to increase, 

the individual would have economic incentives to relocate to a municipality with lower tax 

levels to increase their disposable income (Björklund et al., 2015). Taxes could also increase 
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because of a long period of high unemployment. A high unemployment rate could force the 

municipality to increase the tax level to fund their planned expenses. 

 

Since students, who are not currently and actively looking for work, are considered to be 

outside of the labour force, it is unclear how a university could affect regional 

unemployment levels. 

 

Table 6: A summary of the expected directions of effects on unemployment levels. 

Variable Expected direction of effect on unemployment level 

Education Negative 

Foreigners Positive or negative 

Migration Positive or negative 

Commuting Positive or negative 

Matching Negative 

Tax Level Positive 

Metropolitan area Negative 

University Positive or negative 
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6. Result 

In this section of the paper, the results of all three models will be presented. Arguments will 

be offered whether the models are to be considered appropriate, as well as the pros and cons 

of the different methods. Alternative samples will also be discussed in this section. 

 

Table 7: Regression results with Total Unemployment as dependent variable.  

Regressor / Model Pooled OLS 

(Robust Std. Err.) 

Random Effects 

(Std. Err.) 

Fixed Effects 

(Std. Err.) 

Education -6.9336 *** 

(0.5791) 

-13.3402 *** 

(1.2726) 

-19.1341 *** 

(2.1699) 

Foreigners 21.5859 *** 

(0.8471) 

29.8507 *** 

(1.2579) 

44.6943 *** 

(1.8173) 

Migration -46.1003 *** 

(5.0767) 

-8.3332 ** 

(3.3481) 

-1.5035 

(3.3279) 

Commuting -3.8357 *** 

(0.3794) 

-5.7679 *** 

(0.8348) 

-10.3699 *** 

(1.9709) 

Matching -10.9793 *** 

(0.5570) 

-6.1782 *** 

(0.3809) 

-6.1804 *** 

(0.3882) 

Tax 0.1889 *** 

(0.04006) 

-0.2289 *** 

(0.05155) 

-0.4081 *** 

(0.0645) 

Metropolitan area -1.1798 *** 

(0.1175) 

-1.5632 *** 

(0.3332) 

- 

University 0.4989 *** 

(0.1631) 

0.1859 

(0.4004) 

- 

Constant 3.5718 *** 

(1.3537) 

17.3238 *** 

(1.6273) 

23.5246 *** 

(1.9148) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0.5374 0.4811 0.4049 
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Results from the Pooled OLS regression 

The Pooled OLS regression presents results which imply that regional total unemployment 

rate would decline if the share of inhabitants with at least three years of higher education 

would increase. A 1 percentage point increase of the population with higher education 

suggests a 0.069 percentage point decrease in total unemployment rate. The results from the 

Pooled OLS regression also imply that a 1 percentage point increase in the share of 

foreigners would increase the regional unemployment rate by 0.216 percentage points. 

 

The results further present a relationship between net migration and unemployment levels, 

where a 1 percentage point increase in net migration would lead to a 0.461 percentage point 

decline in regional unemployment levels. The direction of effect on unemployment from an 

increase in the share of the workforce which commutes to work is also negative, as a 1 

percentage point increase in commuters would result in a 0.038 percentage point decline in 

total unemployment rate. 

 

If an assumption is made that the unemployment rate for each county is constant and the 

number of vacancies for each unemployed was to increase by 1, the results from the Pooled 

OLS regression imply that the unemployment level would fall by 10.97 percentage points. 

There are difficulties in interpreting the effect from changes in the number of vacancies per 

unemployed, as the assumptions which must be made may be considered too strong. 

 

The results from the regression further present a positive relationship between tax levels 

and regional unemployment levels, implying that an increase in taxes by 1 percentage point 

could cause a 0.188 percentage point increase in the unemployment level. 

 

Two dummy variables were used to capture the effect on unemployment levels from a 

municipality having a university located in the area and the effect of whether the 

municipality is located within a metropolitan area. The relationship between the 
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municipality is in a metropolitan area and the unemployment rate is negative, whereas a 

metropolitan area would cause a 1.18 percentage point lower unemployment rate than 

regions located in other areas. The relationship between the municipality having a university 

located within the region is positive. The estimated coefficient implies that a university 

within the area would lead to a 0.49 percentage point higher unemployment level than in 

regions without a university. 

 

The Pooled OLS regression presents empirical indications that there exist significant 

relations between all the explanatory variables and unemployment rate. The estimated 

coefficients and the variables effects on regional unemployment rate are statistically 

significant at 1 percent. 

 

Results from the Random Effects Regression and Fixed Effects Regression 

The estimated direction of effects as seen in the Random Effects regression and the Fixed 

Effect regression are in most cases very similar to the results from the Pooled OLS 

regression. The effects of a change in tax in the Pooled OLS regression, however, differ 

from the results in the Fixed Effects model and the Random Effects model. The results from 

the Pooled OLS regression implies that an increase in taxes would yield a higher 

unemployment rate whilst the results from the Fixed Effects model and the Random Effects 

model implies that an increase in tax would yield a lower unemployment rate. All the 

estimated effect of a change in tax are statistically significant at 1 percent, see Table 7. 

 

The results from the Random Effects regression suggests that the effects on unemployment 

rate from a change in educational attainment, the share of foreigners, commuters, matching 

efficiency, taxes and being located within a metropolitan area are significant at 1 percent. 

The effect of domestic net migration is significant at 5 percent while the effect of having a 

university located within the region is not statistically significant from 0. The results from 

the Fixed Effects regression presents empirical evidence that all the explanatory variables 
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but domestic net migration are statistically significant as a minimum of 5 percent. Domestic 

net migration, in the Fixed Effects regression, is not statistically significant. 

 

Regression Summary 

The directions of the effect from a change in the explanatory variables on total regional 

unemployment rate are the same for all model specifications but one. The parameter from a 

change in tax level in the Pooled OLS regression implied that an increased tax level would 

yield a higher regional unemployment rate. The Fixed Effects regression and the Random 

Effects regression, contrary to the results from the Pooled OLS regression, implies that an 

increase in regional tax level would yield a higher regional unemployment rate. However, 

the level of statistical significance contrasts in the three regression, presented in Table 7. 

 

Most of the effects of the explanatory variables, by the estimated directions of the effect on 

regional unemployment, are similar regarding directions whether total unemployment or 

open unemployment is used as the dependent variable, see Table 12 in the appendix. Taxes 

are the sole explanatory variable with a significantly different direction of effect on 

unemployment levels. The Pooled OLS regression presents a significant positive relation 

between total unemployment and the tax level. This would imply that an increase in regional 

tax level is related to a higher total regional unemployment rate. The results presented in 

Table 11 suggest that a higher regional tax would yield a lower open unemployment rate. 

The estimated direction of effects of an increase in tax level suggests that the effects are 

reversed for the open unemployment rate and total unemployment rate. 

 

The Pooled OLS regression, with total unemployment as the dependent variable, implies 

that an increase of domestic net migration would have the greatest negative impact on the 

regional unemployment rate. An increase in the share of foreigners would, on the other 

hand, increase the total unemployment rate the most. In the Fixed Effects regression and the 
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Random Effects regression, an increase in the share of foreign-born would also cause the 

greatest increase in unemployment rate, see Table 7 above and Table 11 in the appendix. 

 

The explanatory variable which yields the greatest negative effect on the total 

unemployment rate is, however, an increase in the share of inhabitants with higher 

education, see Table 7. The directions of the utmost effects, positive and negative, on the 

open unemployment rate and total unemployment rate are alike in the Pooled OLS 

regression, see Table 13 in the appendix. 

 

Fitting of the model and Tests 

Fixed, Pooled or Random? 

The results from the F-Test, the Breusch-Pagan Lagrangian Multiplier Test and the 

Hausman Test settled that the Fixed Effects model is the most suited model for this panel 

dataset (See Test 1 in the appendix). However, since two of the explanatory variables are 

binary dummy variables, the Fixed Effects model cannot visually display the direction of 

effects on open and total unemployment rate if the municipality is located within a 

metropolitan area, or whether the municipality has a university. The effects will, however, 

in the Fixed Effects regression, be captured in the entity-specific coefficients. 

 

Because of the issue with explanatory variables becoming omitted because of collinearity 

in the Fixed Effects model specification, as explained in the previous paragraph, the Pooled 

OLS model will be used to explain the question at issue. The Random Effects model will 

not be further considered as all entities are represented in this panel data, which makes the 

Random Effects model be an inappropriate method. 

 

Autocorrelation and Heteroskedasticity 

Elhorst (2003) argues that regional unemployment rates are correlated in both time and 

space since the changes in unemployment levels are relatively small and the direction of the 
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changes are often in the same direction across space. A Wooldridge Test for autocorrelation 

in panel data was conducted, presenting a result which allows us to reject the null hypothesis 

of no first-order autocorrelation (See Test 2 in the appendix). The result from the 

Wooldridge Test implies that there are issues with autocorrelation in the panel dataset. 

Autocorrelation, or serial correlation, suggests that an independent variable is correlated 

with itself at a different time period (Stock & Watson, 2015). Newly-West standard errors 

can be used if there are issues with autocorrelation within the data set. A regression, with 

Newly-West standard errors was conducted, and the statistical significance from the 

estimated directions of effect were to a great extent alike the previous specifications. The 

independent variables in the Newly-West regression with total unemployment as the 

dependent variable were statistically significant at 5 percent. The independent variables 

with open unemployment as the dependent variable were statistically significant from 1 

percent to 10 percent (See Table 14 in the appendix). 

 

Robust standard errors are used in the Pooled OLS regression, as a Breusch-Pagan Cook-

Weisberg Test verified that there are issues with heteroskedasticity in the data set (See Test 

3 in the appendix). 

 

Variance Inflation Factors 

A VIF Test was conducted. The results imply that there are no issues with multicollinearity. 

The mean Variance Inflation Factor value was measured to 1.70, see Test 4 in the appendix. 

 

Omitted variables 

The Ramsey RESET Test implies that there are issues with omitted variables in the model 

specification, see Test 5 in the appendix. However, an assumption is made that the error 

term can deal with potential omitted variables and that the omitted variables won’t affect 

the interpretation of the estimated coefficients.  
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Alternative Samples 

In order to examine whether the direction of effects of a change in the independent variables 

could be different between various segments of the population, subsamples were studied. 

Three different subsamples were studied, one of which aimed to capture if there were any 

differences in the effects of explanatory variables dependent on the size of the population 

of the municipality. The data set was divided into three different subsamples, municipalities 

with at least 50,000 inhabitants, municipalities with less than 50,000 habitats and 

municipalities with no more than 10,000 inhabitants. In this section, the size of the 

municipal will be defined as large if the population is greater or equal to 50,000, medium if 

the population is less than 50,000 inhabitants and small if the size of the population is no 

more than 10,000 inhabitants. 

 

The direction of effects from changes in all explanatory variables are alike for all variables 

except for the dummy variable capturing the effect from a university within the 

municipality. For large municipalities, the effects of an increase in the share of foreigners 

appear to be more powerful than the effect of the same change in a smaller municipality, as 

a 1 percentage point increase in share of foreigners implies a 0.27 percentage point change 

for large municipalities and 0.14 – 0.20 percentage point increase in total unemployment 

for smaller municipalities, see Table 15 in the appendix. 

 

The effect of a change in the share of individuals who have higher education seem to affect 

the total unemployment to a greater extent in small municipalities than large municipalities, 

as a 1 percentage point increase in the share of population with higher educational 

attainment would imply a fall in unemployment rate of 0.097 percentage point for large 

municipalities and 0.17 percentage points for municipalities with no more than 10,000 

inhabitants. With total unemployment as the dependent variable, a change domestic net 

migration yields no statistically significant effects for large municipalities, and a change in 

the share of the workforce who commutes to work yields no statistically significant effect 
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for small municipalities, see Table 15 in the appendix. The mean unemployment rate 

appears to be higher for small municipalities than for large municipalities, see Figure 1 in 

the appendix. 

 

The second subsample breakdown presents the differences of effects from changes in 

explanatory variables between municipalities located in metropolitan areas and 

municipalities which are located within other areas. As can be seen in Figure 2, in the 

appendix, both open unemployment, total unemployment and the share of the population 

who participates in labour market programmes appear significantly lower in metropolitan 

areas in comparison with other areas. 

 

The Pooled OLS regression presents no statistically significant effects from a change in 

domestic net migration on neither total unemployment rate or open unemployment rate for 

municipalities located in metropolitan areas. The effect of a change in the domestic net 

migration is, however, significant at 1 percent for municipalities located in less urban areas 

where a 1 percentage point increase in domestic net migration would decrease total 

unemployment by 0.48 percentage points and open unemployment rate by 0.27 percentage 

points, see Table 16 in the appendix. The effect from having a university located within the 

municipality only yields statistically significant results in municipalities which are not 

located within metropolitan areas, where a university implies a total unemployment rate 

which would be 0.56 percentage point higher and an open unemployment rate which would 

be 0.37 percentage points higher. The direction of effect on the remaining explanatory 

variables are alike, but the strength of the effect appears to vary depending on which 

definition of unemployment is used. 

 

The effect of a change in the share of the population who are foreign-born appear to vary 

greatly depending on which definition of unemployment is used as well as where the 

municipality is located. The effects of an increase in the share of foreigners seem to affect 
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total unemployment to a greater extent than open unemployment, and metropolitan areas 

greater than in other areas.  The results further imply that the share of the labour force who 

commutes to work could affect both total unemployment rate and open unemployment rate 

to a greater extent in metropolitan areas than in other areas. The results also imply that a 

change in matching efficiency could affect total unemployment more than open 

unemployment, while differences between metropolitan areas and other areas are small, see 

Table 16 in the appendix. 

 

The third, and last, sectioning of the dataset examines the differences within and between 

the metropolitan areas. The metropolitan areas of Stockholm, Malmö and Göteborg was 

examined individually. Figure 3 in the appendix presents results which indicate that there 

exist differences in mean open unemployment level, mean share of labour market 

programmes participants and mean total unemployment level between the metropolitan 

regions of Stockholm, Malmö and Göteborg. 

 

The results from the regression allowed assumptions that the three metropolitan regions 

could be different from one another and that the effect of changes in explanatory variables, 

for example by a new economic policy, could affect the municipalities located within these 

different areas in different extents. 

 

There seem to be great differences in the effect on total unemployment as well as open 

unemployment between the three different metropolitan areas in Sweden, see Table 17 in 

the appendix. For the share of the population with higher educational attainment, the share 

of foreigners and commuting, the direction of effect was the same for all three metropolitan 

areas. The effect on total unemployment appear to be greater for Göteborg in all of the three 

explanatory variables mentioned, where the effect of a 1 percentage point increase in share 

with higher educational attainment implies a fall of  0.14 percentage points, a 1 percentage 

point increase in share of foreigners would cause an increase in unemployment rate by 0.33 
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percentage points and a 1 percentage point increase in commuting would imply a 0.1 

percentage point fall in unemployment. A 1 percentage point increase in educational 

attainment, share of foreigners and share of commuting workers appear to affect the 

municipalities of Stockholm the least, see Table 17 in the appendix. 

 

Matching and domestic net migration were not statistically significant for all metropolitan 

areas. The effect of a change in matching was only statistically significant for the 

metropolitan area of Stockholm and Göteborg, where a 1 percentage point increase in 

matching efficiency implies a fall of 0.036 percentage points for the metropolitan area of 

Stockholm and a fall of 0.044 percentage points for the metropolitan area of Göteborg. 

Domestic net migration was only significant for Malmö, where a 1 percentage point increase 

in the domestic net migration would yield an increase total unemployment rate of 0.32 

percentage points, see Table 17 in the appendix. 

 

Open unemployment seems to be affected to a greater extent by a change in several of the 

explanatory variables in Göteborg than in Stockholm and Malmö. Göteborg appears to be 

more affected by an increase in the share of the population with educational attainment, the 

share of foreigners and change in tax level. The same changes seem to affect the 

metropolitan area of Stockholm less than the other metropolitan areas, see Table 18 in the 

appendix.  

 

The subsamples were studied independently and no tests regarding the differences between 

subsamples were conducted. The differences in effect of changes in the explanatory 

variables between subsamples are therefore not statistically significant and can only yield 

suggestions that there could be differences.  
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7. Discussion and conclusion 

The empirical results from this paper present potential regional unemployment rate 

differentials between the municipalities of Sweden, which appear to be persistent 

throughout the examined time period of 2008-2017. The results are, to a great extent, 

consistent with previously conducted regional unemployment rate studies. 

 

Wages in Sweden are rather sticky, as with many other developed economies, and that 

stickiness amplifies the importance of input factor mobility (Eliasson et al., 2007). Capital 

mobility has been relatively high in Sweden while labour mobility, on the other hand, has 

been relatively low. Productivity maximization can’t be achieved without full labour and 

capital mobility to reach efficient resource allocation, implying: the right skills can appear 

in the right place at the right time and move freely over national and international 

geographical regions. 

 

The results from the regressions present results which imply that an increased share of 

commuting and an increase in net migration would significantly lower the regional 

unemployment rate. Previous studies have, similarly, shown that an increase in domestic 

net migration has led to a fall in unemployment rate (Birger et al, 1991, as cited by Elhorst, 

2003) The estimated parameters, in Table 7, implies that increased labour capital mobility 

reduces the unemployment rate, which could increase production efficiency.  

 

As argued by Lundh (2006), technological changes are inevitable and these changes are 

much likely to affect the geographical mobility of labour. One of these technological 

changes could, for example, be transportation, which would affect the costs of migration 

and commuting. A lower transportation cost could lead to a lower cost of resettling or 

commuting to a different region for a job opportunity. Analyzing the change in commuting 

over time, the mean number of workers who commute out of the municipal increased from 
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4890 in the year 2008 to 5657.9 in the year 2016. This is equivalent to an increase in the 

mean share of workers from 26.48 percent in 2008 to 29.89 percent in 2016 4. This result 

implies that commuting has increased over the 10-year period covered in this paper. The 

increased share of commuting could, therefore, be influenced by technological 

developments and changes in the cost of transportations. 

 

The mean unemployment rate for municipalities which had a negative net migration is much 

higher than the mean unemployment rate for municipalities with positive net migration. The 

mean total unemployment rate for municipalities was 8.43 percent and the mean open 

unemployment rate for the same group of municipalities was 4.46 percent. The mean total 

unemployment rate and mean open unemployment rate for municipalities with a positive 

net migration is 6.59 and 3.62 percent 5. The results presented in this paper implies that 

commuting and domestic migration patterns could be of great importance in determining 

unemployment levels. 

 

Though society profits from free mobility of labour, the individual firm and employer may 

have other preferences, as Lundh (2006) argue that the migration patterns and movement of 

labour could be restricted by the palpable advantages, both from an employee and employer 

perspective, of long-lived and continuous employment. The employer could prefer long-

lived employments since it ensures the input factor of labour and increases the employees’ 

firm-specific skills, which is assimilated over time, if that skill set is necessary for the 

business ability to thrive in the market. From the perspective of the employee, long-lived 

employments could create negative consequences regarding the employees’ future labour 

mobility. Firm-specific skills may not necessarily yield an as great return for the employee 

if she decides to change jobs, but could instead create incentives for her to stay at the same 

                                                

4 The results presented, regarding changes in commuting, can be obtained from the author upon request. 

5 The results presented, regarding net migration and unemployment levels, can be obtained from the author 

upon request. 
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job for a prolonged period. The incentives to stay at the current workplace, created by the 

advantages of firm-specific skills, could make a move or a resettlement a less profitable 

alternative. This phenomenon could result in a decline in labour mobility and therefore a 

decline in labour productivity and resource allocation efficiency from a macroeconomic 

perspective. 

 

The results in this paper imply that an increase in the share of the population with higher 

education would significantly decrease both total unemployment and open unemployment. 

Previous studies have correspondingly implied that the relationship would have a significant 

downward effect on unemployment levels (Burridge & Gordon, 1981; Siegers, 1983; 

Simon, 1988; Holzer, 1993; Malizia & Ke, 1993; Patridge & Rickman, 1995, as cited by 

Elhorst, 2003). Differentials in educational attainment among the population can itself affect 

the labour market and its ability to function well. If a region has a great share of the labour 

force, the regional labour market will not be as affected by layoffs during recessions and 

can, therefore, expect more stable employment patterns. Individuals with higher education 

are furthermore expected to have skills demanded during technological developments, 

whereas their skills can be assumed to be valued higher by employers (Elhorst, 2003). 

Regions with lower than average unemployment levels could, therefore, offer less cause for 

increased labour mobility among individuals without higher education, as their skills can be 

assumed to be less competitive than the skills of individuals with higher education in regions 

with lower than average unemployment levels. 

 

How a change in tax level would affect total unemployment rate and open unemployment 

rate is a tough question to answer, as high tax levels could be a consequence of the regions 

prerequisites, low industrial diversity combined with a recession or hysteresis, among many 

other potential causes.  
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One interpretation of the direction of effect from the Pooled OLS regression could be that 

high municipal tax levels could be a result of an extensive and prolonged regional 

unemployment level, leading to a decrease in tax revenues and increased costs. In order to 

compensate the lost revenues, due to high unemployment, the region might have to increase 

the tax level to reach a preferred level of tax revenues. High tax levels could thus be the 

consequence of high unemployment rate rather than the high unemployment rate being the 

consequence of high tax levels. 

 

Labour markets can function to different extents, but regional politicians tend to strive for 

well-functioning labour markets in order to lower the regional unemployment rate and 

increase growth (Melkersson, 2005). There are, and have been, significant differences in 

the unemployment rate between municipalities over the years. Melkersson (2005) argues 

that some regions have better functioning labour markets, which can absorb a larger share 

of the unemployed while other regions might have structural troubles – causing lower open 

unemployment but a higher share of the unemployed in labour market programmes. 

 

As stated earlier, the share of the labour force who participates in a labour market 

programme ranges from 0.19 percent to 11.4 percent, with a mean value of 3.58 percent. In 

the metropolitan area of Stockholm, the share of the labour force who participates in a labour 

market program is among the lowest values observed. The observations in the metropolitan 

area of Stockholm range from 0.19 percent to 8.53 percent, while the range varies from 0.47 

percent to 11.4 percent in other regions. The highest share of individuals who participates 

in labour market programmes in the metropolitan areas of Malmö and Göteborg is 7.26 

percent and 4.27 percent. This would imply, considering the results presented by 

Melkersson (2005), that the metropolitan areas might have better functioning labour 

markets. 
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The open unemployment does not vary greatly regarding whether the municipality is located 

within a metropolitan area or not. The share of individuals who are participating in labour 

market programmes, however, are much higher in regions outside of the metropolitan areas, 

as can be seen in Table 9 and Table 10. 

 

Table 9: A summary of the differences between metropolitan areas and other areas, 

regarding the open unemployment rate. 

Open unemployment Mean Value Min. Value Max. Value 

Metropolitan areas 3.3787 1.0086 8.5635 

Other areas 4.2987 1.2905 9.0661 

 

Table 10: A summary of the differences between metropolitan areas are other areas, 

regarding the share of individuals in the labour force who are currently participating in a 

labour market programme. 

Labour Market Programme Mean Value Min. Value Max. Value 

Metropolitan areas 2.1301 0.1946 8.5289 

Other areas 3.8909 0.4729 11.4058 

 

The direction of effect regarding changes in tax level appear to be different when using total 

unemployment and open unemployment as the dependent variable, implying that the effect 

of a change in tax would increase the total unemployment rate but would reduce the open 

unemployment rate, see Table 12 in the appendix. 

 

The results conclude that there are differences in the share of the workforce which are 

currently participating in labour market programmes. The mean share of the labour force 

in metropolitan areas who are participating in a labour market programme is 2.13 percent. 
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The mean share of the labour force in regions which are not regarded to be a part of a 

metropolitan area is 3.89 percent. The total unemployment rate, however, is also higher in 

areas outside of the metropolitan areas which cause difficulties in interpreting the results 

into economic policies. 

 

The results of this study further imply that both the total unemployment rate and the open 

unemployment rate appear to be lower in metropolitan areas, especially the metropolitan 

area of Stockholm. The eight lowest observed values of the total unemployment rate were 

all observed in the metropolitan area of Stockholm, during the year 2008. The 

unemployment ranged between 1,20 percent to 1,65 percent within the municipalities of 

Vaxholm, Vallentuna, Danderyd, Täby, Lidingö, Ekerö, Nykvarn and Österåker. All 10 

observations regarding the municipality of Danderyd can be placed among 30 of the lowest 

observed unemployment rates. 

 

An assumption could be made that regions which are located within large metropolitan areas 

could have better prerequisites than other areas, and therefore a more adaptable and well-

functioning labour market. A well-functioning and versatile labour market could lower the 

unemployment rate within the region (Vikström, 2005). In a longer perspective, regions 

with well-functioning labour market and low market concentration would potentially be less 

affected by changes in the economic environment, while areas which have less adaptable 

labour markets with high market concentration could face great difficulties during a 

recession. 

 

Having a university in the municipal could potentially result in increased competition for 

qualified positions which require higher educational attainment. For this assumption to hold, 

graduated students must stay in the region where they studied. Since this is a rather bold 

assumption, few supported conclusions regarding the effect on regional unemployment 
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level from a university being located within the municipality can be made from the empirical 

results presented in this paper. 

 

The results further imply that there are differences in the effect of a change in an explanatory 

variable on both open unemployment rate and total unemployment rate between different 

subsamples. Small regions will experience a greater negative effect on unemployment from 

an increase in the share of an individual with higher education as well as an increase in 

domestic net migration, but they will experience a less pronounced effect on total 

unemployment from an increase in matching efficiency than larger regions. These results 

are consistent with the results from the subsamples of whether the region is located within 

a metropolitan area or not.  

 

Decision makers should be aware of the fact that different regions could react to changes in 

the explanatory variables, as explained and presented in this thesis, in various extents. 

Regions have different prerequisites, such as market concentration, public transport 

availability, housing opportunities, ability to withstand recessions as well as many other 

potential differences. The unemployment rate will be affected negatively by an increase in 

commuting in both metropolitan areas as well as other areas, but the effect on metropolitan 

areas than other areas. The outcome of an economic policy aiming to improve commuting 

would therefore potentially affect metropolitan areas greater while the outcome of an 

economic policy aiming to increase matching efficiency would yield a more pronounced 

result in regions outside of the metropolitan area. The effects are, however, also appear to 

diverse between the three metropolitan areas in Sweden. 

 

Some effects from policies could be difficult to capture, and interpret, without taking the 

flows in and out of the labour market into consideration. Therefore, I would recommend 

including a variable which can capture the change in the labour force in future labour market 

studies. A recommendation would also be to include added demographic variables, such as 
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a variable capturing age structure or a variable capturing the dependency ratio within the 

region. By adding these demographic variables, additional insights regarding structural 

changes in the population can be considered when designing the policies, as both age 

structure and dependency ratio will affect the tax revenues and therefore the ability to find 

funding for economic investments and policies to smooth regional unemployment rate 

differentials into a governmental budget. 

 

Both national and local decision-makers should consider results and thoughts from 

economic labour market studies when designing future economic policies – as one of their 

labour market goals should be mitigating regional unemployment rate differentials, which 

would increase production efficiency, lower socio-economic costs and increase the welfare 

of the society and its population. Policies should, to fulfil its designated purposes, therefore 

be designed thoughtfully to reach the desired outcome. Empirical results regarding potential 

effects from policy changes on unemployment rate within different regions could provide 

valuable insights to both national and local decision-makers and should not be overlooked. 
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9. Appendix 

Figures 

Figure 1: The mean values of open unemployment rate and labour market participation 

rates for different sized of the municipalities population. The red and blue bar together is 

the total unemployment rate. 
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Figure 2: The mean value of open unemployment rate and labour market participation 

rates for metropolitan areas and other areas. The red and blue bar together is the total 

unemployment rate. 
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Figure 3: The mean values of open unemployment rate and labour market participation 

rates for the metropolitan area of Stockholm, Göteborg and Malmö. The red and blue bar 

together is the total unemployment rate. 
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Tables 

Table 11: A summary of the estimated coefficients from a Pooled OLS, Random Effect 

regression and Fixed Effect regression with Open Unemployment as the dependent 

variable. 

Regressor / Model Pooled OLS, Robust 

(Std. Err.) 

Random Effect 

(Std. Err.) 

Fixed Effect 

(Std. Err.) 

Education -4.4464 *** 

(0,2976) 

-11.5417 *** 

(0.6475) 

-24.2413 *** 

(1,4573) 

Foreigners 10.4178 *** 

(0,4349) 

8,4216 *** 

(0.6623) 

16.9097 *** 

(1,2204) 

Migration -26.5607 *** 

(2,7313) 

-9.1718 *** 

(2.2493) 

-3.3169 

(2,2349) 

Commuting -2.1093 *** 

(0,1862) 

-3.6329 *** 

(0.3886) 

-7.7471 *** 

(1.3236) 

Matching -4.7885 *** 

(0,2746) 

-1.1387 *** 

(.,2523) 

0.0132 

(0.2607) 

Tax -0.0447 ** 

(0,0196) 

-0.3400 *** 

(0.0298) 

-0.2922 *** 

(0.0433) 

Metropolitan -0.1547 ** 

(0.0606) 

0.3023 * 

(0.1542) 

- 

University 0.3652 *** 

(0,0792) 

0,6989 *** 

(0.1795) 

- 

Constant 6,5949 *** 

(0.6597) 

17,5359 *** 

(0.9644) 

18,4703 *** 

(1.2859) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0,5034 0,4288 0,3849 
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Table 12: A summary of the results of the directions of the variables effects on 

unemployment levels using Pooled OLS Regression. 

Variable Expected direction of effect on 

unemployment level 

Result Total 

Unemployment 

Result Open 

Unemployment 

Education Negative Negative *** Negative *** 

Foreigners Positive or negative Positive *** Positive *** 

Migration Positive or negative Negative *** Negative *** 

Commuting Positive or negative Negative *** Negative *** 

Matching Negative Negative *** Negative *** 

Tax Level Positive Positive *** Negative * 

Metropolitan area Negative Negative *** Negative * 

University Positive or negative Positive ** Positive *** 

 

Table 13: A summary of the explanatory variables with greatest negative and positive 

effect on the total unemployment rate and the open unemployment rate. 

 Total unemployment Open unemployment 

The greatest negative effect on 

unemployment rate 

Domestic Net Migration *** 

A 1 percentage point increase 

suggests a 0.46 percentage point 

decrease in total unemployment 

Domestic Net Migration *** 

A 1 percentage point increase 

suggests a 0.266 percentage point 

fall in open unemployment rate. 

The greatest positive effect on 

unemployment rate 

Foreigners *** 

A 1 percentage point increase 

suggests a 0.216 percentage point 

increase in total unemployment 

rate. 

Foreigners *** 

A 1 percentage point increase 

suggests a 0.104 percentage 

increase in open unemployment 

rate. 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 



51 

 

Table 14: Presentation of regression with Newey-West standard error, using Total 

Unemployment as the dependent variable in specification 1 and Open unemployment in 

specification 2. 

Regressor / Model Total Unemployment 

(Newey-West Std. Err.) 

Open Unemployment 

(Newey-West Std. Err.) 

Education -6.9336 *** 

(0.7531) 

-4.4464 *** 

(0.3699) 

Foreigners 21.5859 *** 

(1.1346) 

10.4178 *** 

(0.5679) 

Migration -46.1003 *** 

(6.1906) 

-26.5607 *** 

(3.1880) 

Commuting -3.8358 *** 

(0.5108) 

-2.1093 *** 

(0.2415) 

Matching -10.9793 *** 

(0.6684) 

-4.7885 *** 

(0.3270) 

Tax 0.1889 *** 

(0.0526) 

-0.0447 * 

(0.0247) 

Metropolitan -1.1798 *** 

(0.1572) 

-0.1547 * 

(0.0784) 

University 0.4989 ** 

(0.2205) 

0.3652 *** 

(0.1023) 

Constant 3.572 ** 

(1.7803) 

6.5929 *** 

(0.8324) 

P < 0.10 *, P < 0.05 **, P < 0.01 *** 
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Table 15: A summary of the estimated coefficients from a Pooled OLS regression with Total 

Unemployment as the dependent variable. All municipal sizes are considered in 

specification 1. In specification 2, municipalities larger than or equal to 50000 are 

considered, municipalities with less than 50000 inhabitants are considered in specification 

3 and specification 4 only include municipalities with 10000 inhabitants or less. 

Regressor / Model Specification 1 

(Std. Err.) 

Specification 2 

(Std. Err.) 

Specification 3 

(Std. Err.) 

Specification 4 

(Std. Err.) 

Education -6.9336 *** 

(0.5791) 

-9.6519 *** 

(1.1689) 

-6.7256 *** 

(0.7385) 

-17.3854 *** 

(2.4461) 

Foreigners 21.5859 *** 

(0.8471) 

27.0407 *** 

(1.3325) 

20.1721 *** 

(1.0669) 

13.9353 *** 

(1.7004) 

Migration -46.1003 *** 

(5.0767) 

-28.7999  

(19.4032) 

-49.8163 *** 

(5.3503) 

-50.7462 *** 

(7.5166) 

Commuting -3.8357 *** 

(0.3794) 

-5.9494 *** 

(0.8584) 

-3.3457 *** 

(0.4492) 

-1.0816 

(0.7824) 

Matching -10.9793 *** 

(0.5570) 

-11.7982 *** 

(0.9170) 

-10.6027 *** 

(0.6582) 

-6.8439 *** 

(1.2754) 

Tax 0.1889 *** 

(0.04006) 

0.2834 *** 

(0.0725) 

0.1833 *** 

(0.0455) 

0.3118 *** 

(0.0739) 

Metropolitan -1.1798 *** 

(0.1175) 

-1.2658 *** 

(0.2796) 

-1.2136 *** 

(0.1279) 

-2.4971 *** 

(0.4171) 

University 0.4989 *** 

(0.1631) 

-0.3067 * 

(0.1826) 

2.1812 *** 

(0.3677) 

- 

Constant 3.5718 *** 

(1.3537) 

1.6092 

(2.5061) 

3.6234 ** 

(1.5386) 

0.4063 

(2.5359) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0.5374 0.7370 0.5073 0.4098 

 

 



53 

 

Table 16: Four Pooled OLS regression with robust standard errors are presented in this 

Table. The regressions are conducted using subsamples; metropolitan area and other 

areas. The results from the regression are presented using total unemployment and open 

unemployment. 

Regressor / 

Model 

Metropolitan areas, 

total 

unemployment 

(Robust Std. Err.) 

Metropolitan areas, 

open 

unemployment 

(Robust Std. Err.) 

Other areas, total 

unemployment 

(Robust Std. 

Err.) 

Other areas, open 

unemployment 

(Robust Std. Err.) 

Education -8.6117 *** 

(0.6633) 

-4.2936*** 

(0.3287) 

-7.1020 *** 

(0.9433) 

-4.9962 *** 

(0.4789) 

Foreigners 23.5016 *** 

(0.9082) 

13.8885 *** 

(0.4592) 

20.9339 *** 

(1.1709) 

8.7823 *** 

(0.5752) 

Migration -3.1783 

(8.3411) 

1.3404 

(4.7074) 

-47.7157 *** 

(5.9455) 

-27.0953 *** 

(3.1691) 

Commuting -5.7607 *** 

(0.6873) 

-3.1326 *** 

(0.3793) 

-3.5886 *** 

(0.4251) 

-2.0573 *** 

(0.2051) 

Matching -10.1479 *** 

(0.7153) 

-4.7387 *** 

(0.3830) 

-11.2643 *** 

(0.6776) 

-4.8022 *** 

(0.3274) 

Tax -0.2138 *** 

(0.0551) 

-0.1762 *** 

(0.0279) 

0.2618 *** 

(0.0473) 

-0.0303 

(0.0230) 

Metropolitan - - - - 

University 0.3156 

(0.3069) 

0.1662 

(0.1601) 

0.5598 *** 

(0.1836) 

0.3749 *** 

(0.0869) 

Constant 15.7556 *** 

(1.8587) 

10.3545 *** 

(0.9431) 

1.2606  

(1.5957) 

6.3837 *** 

(0.7766) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0.8433 0.8562 0.3683 0.3679 
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Table 17: A summary of the estimated coefficients from a Pooled OLS with total 

unemployment as the dependent variable. The sample in specification 1 includes the 

metropolitan area of Stockholm, the sample in specification 2 referes to the metropolitan 

area of Göteborg and the sample in specification 3 is the metropolitan area of Malmö. 

Regressor / Model Stockholm 

(Robust Std. Err.) 

Göteborg 

(Robust Std. Err.) 

Malmö 

(Robust Std. Err.) 

Education -2.4951 ** 

(0,7382) 

-14.0159 *** 

(2.0188) 

-10.22693 *** 

(1.6522) 

Foreigners 25.3552 *** 

(0,9933) 

33.3589 *** 

(2.0351) 

27.1096 *** 

(1.5868) 

Migration -8.9082 

(8.9615) 

17.9004 

(12.2098) 

32.5080 * 

(16.9935) 

Commuting -4.7872 *** 

(0,8051) 

-10.9561 *** 

(1.3584) 

-7.2290 *** 

(1,2735) 

Matching -3.6234 *** 

(0,7739) 

-4.4295 *** 

(1.1801) 

0.1912 

(2,5767) 

Tax 0.5294 *** 

(0,0943) 

-0.8386 *** 

(1.1801) 

-0.2155 * 

(0,1089) 

Metropolitan - - 

 

- 

University 0.3582 

(0,3575) 

-2.7564 *** 

(0.7074) 

-0.2771 

(0.6774) 

Constant 11.9582 *** 

(3.0782) 

37.6628 *** 

(4.8243) 

15.7866 *** 

(3.5829) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0,8914 0,8875 0,9236 
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Table 18: A summary of the estimated coefficients from a Pooled OLS with open 

unemployment as the dependent variable. The sample in specification 1 includes the 

metropolitan area of Stockholm, the sample in specification 2 refers to the metropolitan 

area of Göteborg and the sample in specification 3 is the metropolitan area of Malmö. 

Regressor / Model Stockholm 

(Robust Std. Err.) 

Göteborg 

(Robust Std. Err.) 

Malmö 

(Robust Std. Err.) 

Education -2.4560 *** 

(0.4302) 

-9.3419 *** 

(1,4563) 

-5.5903 *** 

(0.9109) 

Foreigners 14.2762 *** 

(0,5584) 

16.3384 *** 

(1.5072) 

15.2846 *** 

(0.9465) 

Migration -5.6157 

(5.6584) 

13.8008 

(9.1108) 

24.8997 ** 

(9.6507) 

Commuting -2.2106 *** 

(0.4563) 

-6.6675 *** 

(0.8879) 

-3.6400 *** 

(0.6660) 

Matching -2.4437 *** 

(0.5587) 

-1.3451 * 

(0.7053) 

-1.8023 

(1.2858) 

Tax 0.0883 

(0,0579) 

-0.7883 *** 

(0.1017) 

-0.2430 *** 

(0.0553) 

Metropolitan - - 

 

- 

University 0.1241 

(0,3575) 

-1.0424 * 

(0.4714) 

0.4116 

(0.3471) 

Constant 0.4089 

(1.8876) 

32.0979 *** 

(3.6194) 

12.5062 *** 

(1.8157) 

P < 0.1 *, P < 0.05 **, P < 0.01 *** 

Statistics 

R2 0.8607 0,8527 0,9349 
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Table 19: A summary of the differences between metropolitan areas and other areas, 

regarding the total unemployment rate. 

Total unemployment Mean Value Min. Value Max. Value 

Metropolitan area 5.5082 1.2033 15.2024 

Other area 8.1896 1.8926 19.5484 
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Tests 

Test 1: A summary of the results from a F-Test, Breusch and Pagan Lagrangian Multiplier 

Test and a Hausman Test, using both total unemployment and open unemployment as the 

dependent variable. 

Tests Total Unemployment Open Unemployment 

F – Test F Statistics 

Probability 

37.08 

0.0000 

16.49 

0.0000 

H0: All ui is equal to 0. 

Breusch-Pagan 

Lagrangian Multiplier 

Test 

Chi-square Statistics 

Probability 

5712.53 

0.0000 

2691.18 

0.0000 

H0: Variances across entities is zero. 

Hausman Test Chi-square Statistics 

Probability 

156.12 

0.0000 

433.46 

0.0000 

H0: Differences in coefficients are not systematic. 

 

Test 2: Wooldridge Test for autocorrelation in panel data 

Test Total unemployment Open unemployment 

Woolridge Test F statistics 

Probability 

2637.466 

0.0000 

364.311 

0.0000 

H0: No first-order autocorrelation 
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Test 3: Breusch-Pagan / Cook-Weisberg Test for heteroskedasticity 

Test Total Unemployment Open Unemployment 

Breusch-Pagan Cook-

Weisberg Test 

Chi-squared Statistics 

Probability 

229.95 

0.0000 

202.25 

0.0000 

H0: Constant variance 

 

Test 4: VIF-Test. Calculates the centered/uncentered variance inflation factors for the 

independent variables. 

 Total Unemployment Open Unemployment 

Variable VIF VIF 

Education 1.95 1.95 

Foreigners 1.23 1.23 

Net migration 1.37 1.37 

Commuting 2.06 2.06 

Tax 1.53 1.53 

Metropolitan 2.27 2.27 

University 1.46 1.46 

Mean VIF 1.70 1.70 

 

Test 5: Ramsey RESET Test capturing whether the model has omitted variables. 

Test Total Unemployment Open Unemployment 

Ramsey RESET Test F Statistics 

Probability 

15.25 

0.0000 

8.57 

0.0000 

H0: The model has no omitted variables 

 

 


