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Abstract 

Gender equality has increased over time, and the question of how it progresses is highly 

important. Commuting behavior is an essential theme in Economic research since it, for 

example, affects the market structure, the distribution of labor, and economic growth. 

The purpose is to investigate how human capital impacts individuals’ commuting to 

work, and especially if human capital has different effects on women and men. To con-

struct our model, we present several factors of interest that affect commuting, where hu-

man capital is the main variable investigated. Previous research show that women’s com-

muting behavior differs from men’s. By analyzing data from 2016, we aim to study the 

difference between women and men, by investigating the factors that impact their com-

muting for work over municipality borders in Sweden. The contribution of this paper is 

to increase the understanding of commuting within regional economics and gender stud-

ies. Our result show that human capital affects net outgoing commuting for both women 

and men, but the extent of the effect differs. Women are less affected by the level of 

human capital, and they still commute less than men although more women obtain higher 

human capital, in terms of education.  
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1. Introduction 

Market conditions are constantly changing, due to for example alterations in international 

trade agreements, consumption patterns, and rapid improvements in technology. An es-

sential part of adjusting to these new market conditions is to secure movement in the labor 

market, which includes moving and commuting between and within municipalities for 

work. Due to globalization, the labor market is demanding a more flexible workforce, 

which, with the help of the governments’ policy changes, the workers are responding to 

accordingly. In the attempt to achieve a lower unemployment rate, the effectiveness of 

matching vacancies and job-seekers is vital. (Finansdepartementet, 2007).  

Stimulating the movement in the labor force, for instance by commuting possibilities, has 

been one of the key elements for the Swedish labor policymakers for a long time. During 

the 1940s, the Rehn-Meidner model was implemented. The model suggests that for the 

government to be able to reach the optimum level of employment, they must enforce 

policies for increased mobility in the labor market. According to Rehn, mobility increases 

the individual's freedom and power against corporations (Erixon, 2008). In times of low 

unemployment and high demand for labor, the government continuously tries to improve 

the conditions for individuals in the labor force to better match job seekers with jobs. 

Through commuting, areas of high unemployment and few vacancies could be offset by 

areas of low unemployment and many vacancies (Finansdepartementet, 2007).  

However, there are differences of opinion concerning whether increased commuting is 

good or bad. Commuting can have a negative effect on the housing market (Finansdepar-

tementet, 2007) and if the commuting is by car or public transportation systems, it in-

creases CO2 emissions (Naturvårdsverket, 2018). Also, an individuals’ health can be 

harmed by lack of exercise and social interaction when a lot of time is spent on commut-

ing (Hansson, Mattisson, Björk & Jakobsson, 2011).  

Several factors determine an individual’s responsiveness to commuting. For instance, the 

geographical variation in the labor market, in the number of amenities, and of the human 

capital level affecting one’s decision regarding commuting (Finansdepartementet, 2007). 

If an individual does not want to commute, he or she may have to find a different job or 

move to another location closer to the workplace. Commuting long distances is most often 

not regarded as a long-term solution (Sandow & Westin, 2010). Studies have shown that 
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increased commuting is related to higher levels of human capital (VINNOVA, 2010).  

This might be explained by the fact that having a higher education often generates higher 

wage, which in turn is associated with occupations where commuting is common. Alt-

hough women to a larger extent than men obtain a higher education, women still earn less 

than men. (Swedish Institute, 2018). The correlation between human capital and commut-

ing, and the difference across genders is, therefore, an interesting topic. 

The purpose is to investigate how human capital impact workers commuting to another 

municipality than they live in, i.e., outgoing commuting, and especially if human capital 

has different effects on women and men, in Sweden today. As mentioned, several factors 

determine commuting patterns, and the primary factor emphasized in this thesis is human 

capital. Previous studies in gender inequality of commuting show a clear trend in men 

commuting further to work than women in the last century (Finansdepartementet, 2007; 

Håkansson, 2010; Wyly, 1998). 

As gender inequality continues to be one of Sweden’s most debated topics within eco-

nomics, this study tries to map out the current commuting situation in Sweden. Since 

commuting is a reflection of the level of human capital and wages, it should in practice 

have the same correlation for women and men. Some other factors that affect ones com-

muting are distance, access to school, job opportunities, closeness to relatives and socio-

logical factors such as household responsibilities. Measuring human capital can be done 

in several ways, we have decided to measure it by the share of people with a post-second-

ary education for three years or more. Since women in Sweden nowadays obtain a higher 

level of human capital than men, one would expect to see more equal wages and com-

muting behavior than historically. Therefore our research question will be: Does the level 

of human capital in a municipality affect the commuting for work over the municipality 

border of women and men in the same way? 

We hope that, with this paper, increase the understanding of human capital’s effect on 

commuting, more specifically commuting over the municipality border for work. This 

topic is of high importance since commuting is a reflection of gender equality in the sense 

that those who commute are given more work opportunities, and access to different kinds 

of jobs. We want to highlight that, although women today obtain higher human capital, 

they commute and earn less than men. With this paper we want to highlight the fact that 
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commuting patterns is a sign of gender equality. This will be done by using the ordinary 

least square method, with data conducted from Statistics Sweden, the Swedish Public 

Employment Service and Hui Research. We conduct a cross sectional study by investi-

gating all the 290 municipalities in Sweden for the year 2016. 
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2. Theory and Literature Review 

To give a broader understanding regarding patterns of commuting and gender equality, 

this section will provide background and previous research, and explain the current situ-

ation in Sweden. Also, some factors which affect commuting, human capital, amenities, 

job opportunities and the geographical variation and infrastructure in Sweden, are further 

discussed. 

2.1  Commuting 

While the average time spent on commuting to work has had a fairly steady increase, the 

daily range has increased drastically due to improvements in the infrastructure and tech-

nological development of means of transportation. In some regions in Sweden, the daily 

range increased by more than ten times during the last century. It is not only the condition 

of the regional labor market that affects commuting, but also the individual's situation and 

experience of that specific market. Often workers decide between commuting to work or 

moving closer to the workplace. Whether workers choose to commute depends on a va-

riety of factors, such as the level of education, the population density, and the job oppor-

tunities in the residential municipality (Finansdepartementet, 2007). Previous research 

shows that women on average commute less than men, some reasons being the choice of 

occupation and household responsibilities (Finansdepartementet, 2007; Håkansson, 2010; 

Wyly, 1998). 

The number of workers that commute is increasing (Håkansson, 2010), and, as explained 

by Finansdepartementet (2007), the patterns of commuters are changing. Håkansson 

(2010) states that, because of technological development and more opportunities to com-

mute, workers commute longer distances now than previously which has led to the labor 

market in Sweden becoming more integrated. Statistics Sweden has grouped municipali-

ties in what it labels as local labor markets to demonstrate regions which in practice have 

a common labor market. Two or more municipalities are considered having a common 

labor market if a significant proportion of individuals living in one of these works in 

another. The largest local labor market in terms of workers is called Stockholm-Solna, 

consisting of Stockholm, Solna and all their surrounding municipalities. As workers com-

muting between municipalities is increasing, the number of local labor markets decreases 
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(Håkansson, 2010). Data collected by Statistics Sweden (2018) shows an increase of al-

most a fourth in workers commuting from one municipality to another between the years 

2006 and 2016 in Sweden. During the same years, there was a decline in numbers of local 

labor markets, decreasing from 79 in 2006 to 71 in 2016 (Statistics Sweden, 2018).  

Whether increased commuting is good or bad has been debated. The possibility of com-

muting elsewhere should, in theory, make it easier for people to find jobs wherever they 

choose to live, by getting access to a larger amount of vacancies. Additionally, it should 

make structural changes less challenging for smaller municipalities, in the sense that 

workers may start commuting to other municipalities rather than move away. Moreover, 

by choosing to commute rather than move to more densely populated areas, one can take 

advantage of the already existing housing capital (Finansdepartementet, 2007). Negative 

spillovers from commuting regarding health have been found, including the lack of time 

for physical activities, leisure and participation in social events. Studies also show that 

the amount of sick leave correlates with the amount of commuting (Hansson et al., 2011). 

Previously, an individual's utility of commuting has been studied from a financial aspect 

rather than the well-being of an individual. In recent years, however, a person’s well-

being has been taken into account. Active commuting, also referred to as human-powered 

transportation, increases a human's well-being (Hansson et al., 2011) and is beneficial 

from an environmental aspect, while commuting by car or public transportation has a 

negative impact in terms of CO2 emissions (Naturvårdsverket, 2018). The increased num-

bers of workers commuting may also be seen as a sign of a non-functioning housing mar-

ket. A municipality with a high number of vacancies will attract people, which in turn 

will trigger the housing prices. As a result, people will move to another municipality 

nearby, where one can afford housing and commute to work instead (Finansdeparte-

mentet, 2007). An example of a non-functioning housing market is the city center of 

Stockholm, which has the most volatile housing market in Sweden. In 2006, the price per 

square meter was 45,000 SEK, and in 2017, it had increased to more than 90,000 SEK 

(Svensk Fastighetsförmedling, 2018).  

2.2  Gender Equality  

Gender equality means that everyone has the same opportunities and rights, both privately 

and in the work life. Sweden, along with many other countries, is striving to obtain gender 
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equality. The Global Gender Gap Report, which analyzes and rank countries depending 

on the level of the gender equality in politics, economics, health, and education, has never 

ranked Sweden lower than fifth place since the report started in 2006. Although Sweden 

has come a long way regarding equality, there are still differences between women and 

men, especially in the workplace. Women earn less than men, on average women earn 88 

percent of men’s salary. Men are overrepresented in the highest positions in private cor-

porations; in 2016, only six percent of the CEO positions were held by women in listed 

companies. Sweden has laws to regulate inequality, which obligates employers to obtain 

gender equality at work and to take actions against any discrimination or harassment. One 

of the explanations for wage differences is the choice of occupation. (Swedish Institute, 

2018). Women and men chose to work in different fields and generally the fields that are 

overrepresented by men have higher average wages (JämO, 2018). The differences are 

smaller in the public sector, especially in blue-collar jobs (Swedish Institute, 2018). 

Although different occupations explain some of the wage differences, there is no expla-

nation for wage differences within the same profession. According to the Swedish Insti-

tute for Labor Market and Education Policy Evaluation (IFAU), the first child has a neg-

ative impact on the expansion of a woman’s salary. After the first 15 years as parents, the 

wage difference increases to about 32 percent between the parents. Women are also less 

likely to get a CEO position after they have their first child. In addition to the family 

situation, women are often over-educated for their position, which is another explanation 

for being underpaid. (IFAU, 2018). 

2.3  Previous Research on Commuting and Gender Equality 

Previous research, conducted in Spain by Sanchez and Gonzalez (2016) and in the U.S. 

by Wyly (1998), found that there is a difference in the extent of commuting to work be-

tween women and men. As is the case for Sweden, where the gap is present with fewer 

women than men commuting for work in a different municipality than they live in. In 

2016, the shares of outgoing commuters to total labor force were 0.24 for women and 

0.29 for men (Statistics Sweden, 2018). The difference in commuting patterns might be a 

sign of gender inequality, according to Sanchez and Gonzalez (2016), who also concluded 

that women are more sensitive to changing commuting patterns. 
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Wyly (1998) explains that differences in commuting length for women and men might 

come from their differing levels of human capital. Wyly also found that, in the U.S. hav-

ing a higher education increased the commuting time for women while it did not have 

same effect on men. In the same study, Wyly presented that women commuted one-sixth 

of the commuting time compared to men in 1996. While Wyly (1998) argued that higher 

education led to an increased commuting time for women, Olsson (2002) claims there is 

no relationship between having a higher level of education and increased commuting time 

for women, in Sweden. However, Olsson states that as the level of education increases 

for men, their commuting time increases as well.  

According to Wyly (1998), the accessibility of work for women must increase for the 

occupational sex segregation to decrease. Håkansson (2010) explains that one reason for 

commuting patterns differing between genders in Sweden could be that more women than 

men work in the public sector. All municipalities offer jobs in preschools, schools and 

health clinics, which are a part of the public sector, making it possible for women in those 

fields to work in the same municipality as they live. Only 24 percent of women working 

in the public sector commuted outside their municipality in 2008 (Håkansson, 2010). 

Another explanation for women commuting less than men could be due to women more 

frequently take on household responsibilities, as stated by the Household Responsibility 

Hypothesis (HRH). When studying women and men with equal education level, income 

level, preferences and household commitment, one would expect the commuting behavior 

to be the same (Duarte, Neto, Páez, 2015). According to Turner and Niemeier (1997), the 

disparities in commuting it will exist as long as there is gender inequality. Turner and 

Niemeier’s ideas are supported by previous research conducted by White (1977), who 

explained that the reasoning behind the disparities are more sociologically grounded than 

economically. This means that commuting is based on the society’s norms of allocation 

of a family’s resources rather than the monetary benefits of commuting, i.e increasing the 

wage for the family. White suggested that married women are more likely to work in the 

suburbs and that women in general commute shorter distance than men. (White, 1977). 

In conclusion, commuting leads to gender inequality if women continue to commute less 

excessively than men (Statens bostadskreditnämnd, 2008).  
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2.4  Factors Affecting Commuting  

Stated below are the factors affecting commuting that we found most prominent in previ-

ous studies. As the main focus in this thesis is human capital, it is explained first. 

 Human Capital 

Two of the main reasons for commuting to a workplace outside the place of residence are 

the urge to increase one's human capital and raise one's earnings (Wyly, 1998; Rouwendal 

& Nijkamp, 2004). Human capital is the amount of skills, knowledge, and abilities that 

determine an individual's labor productivity. The concept was developed to be able to 

explain and measure the value of knowledge (Becker, 1994). The level of human capital 

increases with the level of education and on-work training (Becker, 1994; Black, Hash-

imzade & Myles, 2017).  

Geographical movement for work is partly determined by its accessibility, meaning the 

potential of diverse opportunities for interaction. In general, accessibility is viewed as the 

effortlessness in which one can access economic activities from a location (Song, 1990). 

Multiple opportunities increase the possibilities of interaction across municipality bor-

ders. The opportunity of employment at one point is determined by the summation of the 

accessibility to the municipalities surrounding this location. If surrounding areas have a 

lot of job opportunities, the accessibility of work will increase at our specific point (Han-

sen, 1959). 

The level of obtained education, meaning the level of human capital, differs across Swe-

den. In more population dense areas, the education level is higher whereas it is lower in 

less population dense areas (Statistics Sweden, 2018). The concentration of human capital 

in denser cities affects the labor market, as it gives incentives to companies on where to 

locate. Because higher human capital increases productivity and specialization skilled la-

bor, it attracts companies. Previously, it has been argued that human capital is also a local 

public good, as it comes with positive externalities for the society (Becker, 1994; Schultz, 

1988). According to Schultz (1988), these externalities may include, but not be limited 

to, increase in the productivity of political and economic institutions. 

For individuals, there are significant benefits of obtaining an education of higher level. 

The majority of people with a degree have higher incomes than those without a degree. 
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Education does not only have positive monetary effects on an individual's income, studies 

have also found that it leads to raised awareness of one's health. With the rapid techno-

logical development in the 21st century, it is crucial to stay updated, leading to the im-

portance of higher education and continuous training. (Becker, 1994). Whether educated 

or not, people who have started commuting usually have a higher salary than average, 

and this is especially true for women (Finansdepartementet, 2007).  

Today, more women than men are educated in Sweden. It is especially evident in the ages 

25 to 34, where more than one-third of women have studied for three or more years of 

postsecondary education. Comparing this to men in the same ages, only one-fifth have 

the same level of education (Statistics Sweden, 2018). Although women obtain higher 

education today to a larger extent, which should be correlated with them commuting more 

on average (Wyly, 1998), they commute less and shorter distances to work than men 

(Håkansson, 2010; Finansdepartementet, 2007). 

Women have not always had the chance to obtain an education; it was not until 1927 that 

women got access to Sweden’s general curricula, including secondary and post-secondary 

education. Since then, there has been a shift in the distribution of those with higher edu-

cation. In 1977, women reached the majority in enrollment in Swedish universities and 

colleges. Women have been in majority since then (Swedish Higher Education Authority, 

2017). In conclusion, we expect that women’s commuting for work will be less affected 

by their level of human capital, although women obtain a higher level of human capital 

than men. 

 Amenities 

Amenities are anything that brings individuals more quality of life. What one qualifies as 

amenities differs between individuals, although essential amenities, such as hot water and 

fresh air, are the same (Cambridge Dictionary, 2018). The quality of life is useful for 

firms to analyze when deciding where to locate, as amenities attract labor. Since this paper 

focuses on individuals’ choice of location, we will view amenities from individual’s point 

of view rather than firms’ point of view. 
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Where individuals choose to settle down is partly determined by their preference in amen-

ities. Glaeser, Kolko and Saiz (2001) argue that there are four categories of urban amen-

ities. The first one is the existence of consumer goods and services, the second aesthetics 

and physical location, the third public services such as educational institutions, and the 

fourth, the ease which one can get to work and other services. In their study, they empha-

size the role of the consumer demands in the society and the city as centers of consump-

tion, rather than just production.  

In Sweden, the access to nature, restaurants and public transportation systems are signif-

icantly valued when families choose where to settle down. In addition, the access to 

school is relevant, and most municipalities have access to schooling from preschool to 

upper secondary school (SBAB, 2014). However, there are only 13 universities and 31 

colleges in Sweden (Studera Vidare, 2018). As universities and colleges are big employ-

ers, municipalities with these educational institutions should have higher levels of incom-

ing commuters. Municipalities with universities should also expect the average level of 

education to be higher (Rauch, 1991), also indicating that the level of commuting should 

be higher in these municipalities. 

The number of amenities in a municipality may lead to people settling down in a different 

municipality than the location of their work, leading to increased commuting over mu-

nicipality borders (Finansdepartementet, 2007). According to Gil Solá (2013), amenities 

such as good schools and activities for children are more important to women than to men 

when choosing where to live. Women also prefer to work close to their children's school 

(Gil Solá, 2013). Therefore, we can expect that fewer women commute from a munici-

pality with many amenities. 

 Job Opportunities 

The growth of Sweden's economy has led to an increased demand for labor, and it is now 

at a relatively high level due to Sweden’s current prosperous economy. The demand for 

labor is the amount of employed and number of vacancies in relation to the total popula-

tion (Arbetsförmedlingen, 2017). Vacancies are unoccupied posts that an employer aims 

to fill as soon as he or she finds an appropriate candidate (Black et al., 2017). The rate at 

which vacancies are filled is closely related to the commuting opportunities to access 

them. For vacancies to be filled, the worker must find a suitable place to live that is within 
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commuting distance. If the commuting distance is too extensive, the vacancies do not fill 

as quickly, as workers will look for job opportunities that are closer to their residence 

(Rouwendal & Nijkamp, 2004). We expect that a large amount of vacancies in a munici-

pality will lead to less commuting from that municipality since it has more job opportu-

nities. 

According to Arbetsförmedlingen (2017), the efforts in improving the matching in the 

labor force differ immensely between municipalities. While some municipalities have 

well-established programs to match vacancies with the unemployed, others have less de-

veloped programs (Arbetsförmedlingen, 2017). This can be verified further by studying 

the unemployment rates back in time. Such studies demonstrate that the regions which 

had a high unemployment rate in the 1980s are still suffering from it today (Finansdepar-

tementet, 2007). For better matching to occur, it is crucial to adjust the education pro-

grams to the employees' needs so that the job seeker can be more prepared for the future 

workplace. In larger cities and regions, where the population density is higher, the unem-

ployment rate has decreased more than in smaller cities and regions. One explanation 

could be the service sector's recent growth, while another could be the differences in the 

efficiency in matching unemployed with vacancies. (Arbetsförmedlingen, 2017). 

To gain a deeper understanding of the labor market it is important to analyze the urban 

structure of an economy. According to Brueckner (2011), economists claim that it is the 

concentrations of jobs that lead to denser areas of population since people locate close to 

their work. The spatial concentration of jobs is explained by two main things, agglomer-

ation economies and scale economies. Agglomeration economy explains that companies 

benefit from locating close to other businesses and or in population dense areas. Scale 

economies are concentrated to specific business enterprises, meaning that an industry be-

comes more effective if it is large in scales of operation. Thus, it is favorable to have large 

enterprises and concentration of employment (Brueckner, 2011). Nilsson (2011) enhance 

that, not all industries are suitable for all areas, some industries will only locate in large 

functional regions. This is one reason why companies locate in more dense areas, result-

ing in fewer work opportunities in less dense areas and the effect might be that one has 

to commute to another municipality for work. Therefore, we expect that workers will 

commute in to a dense municipality to access more jobs. 



 
 

 
 

12 

As previously mentioned, women are more likely than men to work in the public sector 

(Arbetsgivarverket, 2018; Håkansson, 2010). Jobs in the public sector are usually at mu-

nicipality level or county councils level, for example, school and healthcare. The private 

sector consists of companies that are privately owned, with profitability as one of their 

main objectives (Håkansson, 2010). However, there are privately-owned companies 

which are non-profitable as well. In the scope of this paper, the focus is on the profit 

organizations, as it is assumed that a higher wage often contributes to commuting. In 

Sweden, 29 percent of workers work in the public sector, while 71 percent work in the 

private sector (Arbetsgivarverket, 2018). Since women are more likely to work in the 

public sector, we expect that there will be fewer women commuting from a municipality 

with a high rate of jobs in the public sector. 

 Geographical Variation in Transportation Networks 

Sweden’s population is distributed on a relatively large geographical area, and the density 

of municipalities differs greatly between the north and south of Sweden. Denser munici-

palities usually have a higher number of vacancies, which makes it easier for people to 

find jobs, indicating that they have a large number of in-commuters (Statics Sweden, 

2018). In addition, denser municipalities are in greater need of a well-functioning infra-

structure, to obtain labor mobility. The capital, Stockholm, is one of the densest munici-

palities in the country and has the largest amount of vacancies combined with the largest 

labor market in terms of workers and employers. Stockholm is therefore highly dependent 

on a well-functioning infrastructure (Sveriges Riksdag, 2018). Gothenburg and Malmö, 

Sweden's second and third largest cities are also population dense and depend on a func-

tioning infrastructure (Statistics Sweden, 2018). Sweden’s infrastructure rates above av-

erage compared to the other countries in the European Union (European Commission, 

2018). 

Although the infrastructure in Sweden is of relatively good quality, the development of 

new transportation systems is slow. Today, there is a conflict between making commuting 

easier through development in the infrastructure and Sweden's environmental targets. 

From the 1st of April 2018, Sweden has a new flight tax. The Government's goal is that 

airlines should bear more of its climate costs (Finansdepartementet, 2017). The result is 

that people feel more restricted to fly, especially affecting the population in the north of 
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Sweden, where distance is more extensive. The government-owned and controlled train 

operator SJ also follows the environmental targets. It aims to operate sustainably by tak-

ing their responsibilities economically and socially (SJ, 2018). SJ desires that people will 

choose to take the train over flying, not only for SJ’s profits but also caring for the envi-

ronment. As of today, taking the train is time-consuming and even more expensive than 

taking the plane. As mentioned earlier, the question whether or not commuting is good or 

bad is complex. The ambition of Sweden's infrastructure is to provide a system that is 

both environmentally friendly and socioeconomically beneficial (Regeringskansliet, 

2018).  

According to Gil Solá (2013), women are more dependent on a functioning public trans-

portation system. An example of this is that in a situation where a family only has one 

car, men are more likely to use it. Overall men are given more opportunities to be mobile. 

To summarize this, we expect women to be more mobile in cities where there are well-

developed public transportation systems.  
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3. Variables and Data 

Based on the previous studies, we have decided to include eight independent variables, 

to be able to observe human capital’s impact on commuting patterns. While the majority 

of the data was collected from Statistics Sweden, the data of vacancies was gathered from 

the Swedish Public Employment Service and the data for amenities from Hui Research. 

All data was gathered for the year 2016 for all 290 municipalities in Sweden. 

3.1  Variables 

In this section, we provide a short explanation of how we have constructed the varia-

bles. An explanation of how the independent variables are expected to affect the de-

pendent variable will follow. 

 The dependent variable 

The data for the dependent variable was collected for both genders together, and sepa-

rately for men and women. The Net share of outgoing commuters is computed by the 

following equation: 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑁𝑁 𝑜𝑜𝑜𝑜 𝑂𝑂𝑂𝑂𝑁𝑁𝑂𝑂𝑜𝑜𝑂𝑂𝑂𝑂𝑂𝑂 𝐶𝐶𝑜𝑜𝐶𝐶𝐶𝐶𝑂𝑂𝑁𝑁𝑁𝑁𝑎𝑎𝑠𝑠𝑖𝑖  = 𝑂𝑂𝑂𝑂𝑂𝑂 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖−𝐼𝐼𝐼𝐼 𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖
𝑊𝑊𝐶𝐶𝑊𝑊𝑊𝑊 𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖

 (1) 

where Out Com is the number of workers commuting out from a municipality, In Com is 

the number of workers commuting in to a municipality and Work Pop is the people in 

working age, namely 25 to 69 years old, living in a municipality. Choosing this age group, 

we include people who have had the opportunity to obtain a post-secondary education for 

three years or more, and those who retire later than the legally established retirement age 

of 64. Workers who commute within a municipality are not taken into account. 

A negative number implies that more workers are commuting in to than commuting out 

from a municipality. In contrast, a positive number indicates that more workers are com-

muting out from than commuting in to a municipality. The Net share of Outgoing Com-

muters is initially calculated for both women and men together, then separately, to be able 

to differentiate the impact the independent variables have on commuting across genders.  
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As expected, the values of the Net share of Outgoing Commuters differ significantly 

across municipalities. The great variation can be seen in Table 1.  

Table 1. Highest and lowest Net share of Outgoing Commuters 
Both Genders Women Men 

Municipality Net share of 
Out Commuters Municipality Net share of 

Out Commuters Municipality Net share of 
Out Commuters 

Salem 0.5069 Salem 0.4397 Salem 0.5771 
Knivsta 0.4547 Knivsta 0.4291 Knivsta 0.4801 
Tyresö 0.4321 Tyresö 0.4254 Lerum 0.4727 
Österåker 0.4209 Nykvarn 0.4242 Ale 0.4560 
Lerum 0.4117 Vallentuna 0.4115 Tyresö 0.4389 
… … … … … … 
Lund -0.2224 Stockholm -0.2489 Gnosjö -0.2833 
Sigtuna -0.2597 Lund -0.2501 Stockholm -0.3177 
Älmhult -0.2658 Älmhult -0.2766 Olofström -0.3329 
Stockholm -0.2832 Danderyd -0.3972 Sigtuna -0.3472 
Solna -0.8361 Solna -0.8854 Solna -0.7882 
N=290 
Source: Statistics Sweden (2018)     

 

By observing the table, one can note that the municipalities with the highest values for 

Net share of Outgoing Commuters are all located around Sweden’s two largest cities, 

Stockholm and Gothenburg. As expected, the majority of the municipalities on the other 

side of the spectrum, with low values for Net share of Outgoing Commuters, are more 

densely populated areas. According to theory, this should be the case since workers in 

municipalities with lower density most often commute to municipalities with higher den-

sity since companies often locate in denser areas, creating more jobs. 

Some municipalities appearing in the table are surprising. Gnosjö, for instance, is not a 

population dense municipality and appear as one of the lowest values for men, meaning 

that it has considerably more in-commuters than out-commuters. This can be explained 

by Gnosjö being one of Sweden’s most industrialized municipalities with companies such 

as Thule Group and Garo AB, attracting more men (Gnosjö kommun, 2018). For all three 

categories, both genders, women and men, Solna takes on extreme negative values, indi-

cating that there is substantially more in-commuters than out-commuters. Therefore, we 

will run a regression without Solna to see if the extreme value effects our results. 
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Figure 1. Net share of Outgoing Commuters 

  
Source: Statistics Sweden (2018) 

To give a visual example, figure 1 provides an overview of the Net share of Outgoing 

Commuters in and around the area of Stockholm. The municipalities surrounding Stock-

holm have some of the highest values for Net share of Outgoing Commuters. Meaning 

that there are a lot of people commuting for work in another municipality in this region. 

The dark red area is our outlier Solna, which has the most significant share of in-com-

muters in relation to out-commuters. Some reasons for the extreme value of Solna are the 

geographical location, the urban structure and the wide range of public transportation 

systems, making it an attractive location for companies (Solna stad, 2018). Hence, the 

negative extreme value of Net share of Outgoing Commuters is not surprising, as people 

commute towards work opportunities. 
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 Independent Variables 

Human Capital Share 

The following equation determines the human capital share in a municipality: 

𝐻𝐻𝑂𝑂𝐶𝐶𝑎𝑎𝑂𝑂 𝐶𝐶𝑎𝑎𝐶𝐶𝑂𝑂𝑁𝑁𝑎𝑎𝐶𝐶 𝑆𝑆ℎ𝑎𝑎𝑎𝑎𝑁𝑁𝑖𝑖 = 𝐻𝐻𝑂𝑂𝐶𝐶 𝐶𝐶𝐶𝐶𝑃𝑃𝑖𝑖
𝑊𝑊𝐶𝐶𝑊𝑊𝑊𝑊 𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖

 (2) 

where Hum Capi is the number of people having three or more years of postsecondary 

education in a municipality. We expect that the net share of outgoing commuters will be 

higher if a municipality has a relatively high human capital share. This is based on previ-

ously mentioned studies that suggest that high human capital increases the possibilities 

of obtaining a higher wage and being more mobile, i.e. commute more. Earning more can 

also give workers the possibility to move closer to the workplace rather than commuting. 

However, we base our interpretation on previous studies suggesting that people with 

higher wages commute more. 

Vacancy Share 

The share of vacancies in a municipality is described as follows: 

𝑉𝑉𝑎𝑎𝑉𝑉𝑎𝑎𝑂𝑂𝑉𝑉𝑉𝑉 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑁𝑁𝑖𝑖 = 𝑉𝑉𝐶𝐶𝑉𝑉𝑖𝑖
𝑊𝑊𝐶𝐶𝑊𝑊𝑊𝑊 𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖

  (3) 

where Vaci is the number of new vacancies during the year in a municipality. We expect 

that the net share of outgoing commuters will be lower if a municipality has a relatively 

high vacancy share. 

Share of Jobs in the Public Sector 

The share of jobs in the public sector in a municipality is described as follows: 

𝑆𝑆ℎ𝑎𝑎𝑎𝑎𝑁𝑁 𝑜𝑜𝑜𝑜 𝐽𝐽𝑜𝑜𝐽𝐽𝑠𝑠 𝑂𝑂𝑂𝑂 𝑁𝑁ℎ𝑁𝑁 𝑃𝑃𝑂𝑂𝐽𝐽𝐶𝐶𝑂𝑂𝑉𝑉 𝑠𝑠𝑁𝑁𝑉𝑉𝑁𝑁𝑜𝑜𝑎𝑎𝑖𝑖 =  𝑃𝑃𝑂𝑂𝑃𝑃 𝐽𝐽𝐶𝐶𝑃𝑃𝐽𝐽𝑖𝑖
𝑇𝑇𝐶𝐶𝑂𝑂 𝐽𝐽𝐶𝐶𝑃𝑃𝐽𝐽𝑖𝑖

 (4) 

where Pub Jobsi indicates the amount of jobs in the public sector in a municipality and 

Tot Jobsi indicates the amount of total jobs in a municipality. Given the data we have 

access to, we can observe the number of workers employed in each sector which gives us 

an indication of the number of jobs in each sector. We expect that the net share of out-

going commuters will be lower if a municipality has a relatively high share of jobs in the 

public sector, since the majority of jobs in the public sector locate in the municipality. 
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Average Wage Index 

The average wage in a municipality is earned by those who work in that specific munici-

pality and not necessarily by those who live there. Given the data we have access to, the 

following index is constructed to give us a normalized indication of the average wage 

level in each municipality. The wage index is constructed as follows:  

𝐴𝐴𝐴𝐴𝑁𝑁𝑎𝑎𝑎𝑎𝑂𝑂𝑁𝑁 𝑊𝑊𝑎𝑎𝑂𝑂𝑁𝑁 𝑂𝑂𝑂𝑂𝑖𝑖𝑁𝑁𝑖𝑖𝑖𝑖 =  𝐴𝐴𝐴𝐴 𝑊𝑊𝐶𝐶𝑊𝑊𝑊𝑊𝑖𝑖
1
289(∑𝑗𝑗≠𝑖𝑖 𝐴𝐴𝐴𝐴 𝑊𝑊𝐶𝐶𝑊𝑊𝑊𝑊𝑗𝑗)

  (5) 

where Av Wagei is the average wage in municipality i and Av Wagej is the average wage 

in municipality j, in thousands of SEK. We expect that the net share of outgoing commut-

ers will be higher if a municipality has a high wage index since, according to previous 

studies, people who have a higher wage commute more. Our interpretation of this is that 

a municipality with a high Average Wage index also reflects the type of residents there 

are in the municipality, i.e if a municipality has a high Average Wage index there should 

be residents with higher wages as well. Therefore, we expect that workers in these mu-

nicipalities will commute more. 

Population Density 

The population density is measuring the number of individuals per square kilometer living 

in a municipality. We expect that the net share of outgoing commuters will be lower if a 

municipality has a relatively high population density since there are more work opportu-

nities in a dense municipality. 

Amenities Dummy 

The dummy variable ‘Amenities’ states if a municipality has a city center1 or not. A city 

center indicates that there is a high level of cultural amenities, such as restaurants, theatres 

and sports facilities. If the municipality has a city center, the dummy will take on value 

one, and zero if not. We expect that the net share of outgoing commuters will be lower if 

a municipality has a city center, since people who value amenities want to work close to 

home. 

                                                 
 
1 According to Hui Research, when determining if a municipality has a city center, a generalized assumption 
is useful; all municipalities that are classified as urban areas has a city center.   
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University Dummy 

The dummy variable ‘University’ states if a municipality has a university or not. We have 

included both universities and colleges in the university dummy. The variable will be one 

if the municipality has at least one university, and zero if it does not. We expect that the 

net share of outgoing commuters will be lower if a municipality takes on value one be-

cause a university is a large employer.  

Largest Cities Dummy 

The dummy variable ‘Largest Cities Dummy’ is created to control for the potential ex-

treme values that the three largest cities in Sweden may show. Stockholm, Gothenburg 

and Malmö take on value one and the rest take on value zero. We expect that the net 

share of outgoing commuters will be lower in Stockholm, Gothenburg and Malmö as 

many companies are located in these municipalities.  

3.2  Expected signs 

The following table is constructed to clarify the results we expect to see. We expect that 

most variables should have the same signs for both women and men. The one that we are 

uncertain about is the variable Share of Jobs in the Public Sector. Statistics and previous 

research show that women are more likely to work in the public sector, and these jobs are 

most often located in the municipality. When the share of public jobs in relation to private 

jobs is larger in a municipality, more women will stay within that municipality and fewer 

will commute out from it. Therefore, the Share of Jobs in the Public sector should have 

a negative effect on women’s Net share of Outgoing Commuters. We are uncertain of the 

effect Share of Jobs in the Public Sector has on men’s Net Share of Outgoing commuters 

since we have not found any study on this. 

Table 2. Expected signs  

Variable Both genders Women Men 
Human Capital share + + + 
Vacancy share - - - 
Share of Jobs in the Public sector +/- - +/- 
Average Wage index + + + 
Population Density - - - 
Amenities Dummy - - - 
University Dummy - - - 
Largest cities Dummy - - - 

 



 
 

 
 

20 

Although we expect the same signs for human capital across genders, we predict that it 

will have a smaller effect on the commuting for women than on the commuting for men. 

As more women than men are educated, i.e. have higher human capital, one could expect 

that an increase of Human Capital share in a municipality should lead to a higher effect 

on women’s Net share of Outgoing Commuters than for men’s. However, this contradicts 

with previous studies, as mentioned earlier. Women commute less than men even though 

they have higher human capital and some reasons may be that women take jobs in the 

public sector and that they take on more household responsibilities. Therefore, it is diffi-

cult to determine which factors affect women’s commuting the most, higher education or 

sociological factors. We base our expected sign regarding human capital from previous 

studies suggesting that women commute less despite the level of human capital. The in-

terpretation of this is that increasing the level of human capital affects women’s out-com-

muting less than men’s. 

3.3  Descriptive Statistics 

As previously mentioned, the data shows a wide range between minimum and maximum 

values, see Table 1, meaning that there is a great variation between municipalities in Swe-

den. Out of the 290 municipalities, 216 municipalities had positive values for the Net 

share of Outgoing Commuters Women and 217 for the Net share of Outgoing Commuters 

Men. This indicates that the majority of municipalities have a larger number of out-com-

muters than in-commuters, which corresponds with the positive median value. 

Table 3. Descriptive statistics 

Variable Min. Max. Mean Median Std Dev Skewness 
Net share of Outgoing Commuters  -0.8361 0.5069 0.0917 0.0720 0.1535 -0.5591 
Net share of Outgoing Commuters Women -0.8854 0.4397 0.0836 0.0665 0.1462 -0.8239 
Net share of Outgoing Commuters Men -0.7882 0.5771 0.0996 0.0820 0.1683 -0.4314 
Human Capital share 0.0994 0.5760 0.1875 0.1663 0.0730 1.8634 
Vacancy share 0.0386 0.4284 0.1513 0.1387 0.0581 1.2870 
Share of Jobs in the Public sector 0.1634 0.5793 0.3600 0.3598 0.0748 0.0585 
Average Wage index 0.8272 1.9289 1.0001 0.9739 0.0075 2.6989 
Population Density 0.2000 5496.4 151.08 27.900 545.95 7.3778 
Amenities Dummy 0.0000 1.0000 0.0621 0.0000 0.2417 3.6490 
University Dummy 0.0000 1.0000 0.0931 0.0000 0.2911 2.8152 
Largest Cities Dummy 0.0000 1.0000 0.0103 0.0000 0.1014 9.7291 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018). 
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By observing the table, one can see that the Net share of Outgoing Commuters differs 

between women and men. Women have a lower value than men, which is supported by 

previous studies that women commute less than men. For all three categories, the mini-

mum value for Net share of Outgoing Commuters lies far from the mean. These outliers 

are values for the municipality Solna, seen in table 1. 

The minimum and maximum values for Human Capital share lie rather far away from 

the mean value, which indicates that there is a wide range in the level of human capital 

across municipalities. This indicates that people with the same level of human capital 

locate in the same municipalities. Danderyd has the highest value (0.5760) of Human 

Capital share, while Eda has the lowest value (0.0994). According to theory, individuals 

with higher human capital often locate in denser municipalities. This is confirmed when 

looking at Danderyd which has a density of 1,236 people per square kilometer and Eda 

which only has 10.  

Notably, the maximum value of Vacancy share, is Stockholm. As it is the capital and also 

the second densest municipality in Sweden, it contains a great amount of employers and 

there is a lot of mobility in the labor force, hence the value is expected. The observations 

for the variable Share of Jobs in the Public sector show quite large variations, ranging 

from 0.1634 to 0.5793. The extremes of the Average Wage index, 0.8272 and 1.9289, 

display the varying wages across Sweden. Danderyd has the highest value of the index 

and Borgholm the lowest. 

The substantial variation between minimum and maximum in Population Density illus-

trates Sweden’s unequally distributed population. The densest municipality Sundbyberg 

has the number 5,496, indicating that there are 5,496 people per square kilometer and the 

least dense municipality is Arjeplog with a number of 0.200 meaning that there is just one 

person per five square kilometers. As the variable is so skewed, we log the variable when 

running the regressions, to get values that are closer to a normal distribution.  

When observing the mean value for our dummies, we can see that the number of munic-

ipalities that contains our dummy variable are quite few. The Amenities Dummy shows 

that out of all 290 municipalities only six percent were considered to have a city center in 

2016, the measuring of city centers are constantly changing according to Hui Research 

(2018) and this might explain the relatively low percentage. By looking at the University 
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Dummy, only approximately nine percent have at least one university or college. The low 

number might seem odd, one has to consider that for example, Stockholm has several 

universities and colleges. As the last dummy, Largest Cities Dummy, takes on value 1 for 

only the three largest cities in Sweden, the mean value is very low, as expected. 

3.4  Correlation Analysis 

The computed correlation matrix provides an overview of the correlation between our 

independent variables. Several of the variables are correlated, however, none of them are 

perfectly correlated.  

Table 3. Correlation matrix of the Independent Variables 

  

Human 
Capital 
share 

Vacancy 
share 

Share of Jobs 
in the Public 

sector 

Average 
Wage 
index 

Log (Popu-
lation Den-

sity) 
Amenities 
Dummy 

University 
Dummy 

Largest 
City 

Dummy 
Human Capital share 1.0000        
Vacancy share 0.2776 1.0000       
Share of Jobs in the 
Public sector -0.0705 0.0022 1.0000      

Average Wage index 0.7997 0.1146 -0.2427 1.0000     
Log (Population Den-
sity) 0.6614 0.1269 -0.3854 0.6568 1.0000    

Amenities Dummy 0.2890 0.3568 0.0656 0.0767 0.2265 1.0000   
University Dummy 0.4517 0.4290 0.1832 0.1293 0.2992 0.6061 1.0000  
Largest City Dummy 0.2281 0.3383 -0.1104 0.0937 0.2658 0.3974 0.3191 1.0000 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018). 

 

Both the Average Wage index and the Population Density variables are correlated with 

the variable Human Capital share. The most substantial correlation can be found between 

Human Capital share and Average Wage index, a positive correlation of 0.7997, meaning 

that if Human Capital share increases by one unit the Average Wage index increases by 

0.7997. As previous studies suggest, individuals with higher human capital often earn 

more and individuals with higher human capital often live in areas that are denser. Fur-

ther, Average wage index correlates, by 0.6568, with Population Density, which is ex-

pected since higher paid jobs often are located in more dense cities. Since there is a high 

correlation between these three variables, a regression excluding two of the variables, 

Average Wage index and the Population Density, will be run to minimize the risk of mul-

ticollinearity and having biased estimators. By keeping the variable Human Capital 

share, we should get relevant results since this variable to some extent also captures 

wages and density. Further, the Largest City Dummy also captures the densest cities. 
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As predicted, the University Dummy and the Amenities Dummy are correlated. The Amen-

ities Dummy is determined by which municipalities are considered to have a city center, 

and universities generally locate in city centers. Although correlated by 0.6061, we 

choose to keep these variables because they capture different things that might explain 

commuting. 
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4. Empirical Model and Results 

We have collected secondary data for all of our variables from 2016 for all Swedish mu-

nicipalities. To determine if there is a difference between women and men we have con-

structed a model which we first run for both genders, and secondly, for women and men 

separately. Observing one year across municipalities gives us cross-sectional data. 

4.1  Econometric Model 

The independent variable has a linear relationship to the dependent variable when plotting 

the data in a scatterplot, which is why we find the ordinary least square (OLS) appropriate. 

Further, seen in the appendix, our residuals have a bell-shaped distribution. The first ver-

sion of our OLS regression is constructed as follows: 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑁𝑁 𝑜𝑜𝑜𝑜 𝑂𝑂𝑂𝑂𝑁𝑁𝑂𝑂𝑜𝑜𝑂𝑂𝑂𝑂𝑂𝑂 𝐶𝐶𝑜𝑜𝐶𝐶𝐶𝐶𝑂𝑂𝑁𝑁𝑁𝑁𝑎𝑎𝑠𝑠𝑖𝑖 =  𝛼𝛼0 + 𝛽𝛽1(𝐻𝐻𝑂𝑂𝐶𝐶𝑎𝑎𝑂𝑂 𝐶𝐶𝑎𝑎𝐶𝐶𝑂𝑂𝑁𝑁𝑎𝑎𝐶𝐶)𝑖𝑖 +

𝛽𝛽2(𝑉𝑉𝑎𝑎𝑉𝑉𝑎𝑎𝑂𝑂𝑉𝑉𝑉𝑉)𝑖𝑖 + 𝛽𝛽3( 𝑃𝑃𝑂𝑂𝐽𝐽𝐶𝐶𝑂𝑂𝑉𝑉 𝐽𝐽𝑜𝑜𝐽𝐽𝑠𝑠)𝑖𝑖 + 𝛽𝛽4(𝑊𝑊𝑎𝑎𝑂𝑂𝑁𝑁)𝑖𝑖 + 𝛽𝛽5𝐶𝐶𝑂𝑂(𝑃𝑃𝑜𝑜𝐶𝐶𝑂𝑂𝐶𝐶𝑎𝑎𝑁𝑁𝑂𝑂𝑜𝑜𝑂𝑂 𝐷𝐷𝑁𝑁𝑂𝑂𝑠𝑠𝑂𝑂𝑁𝑁𝑉𝑉)𝑖𝑖 +

∝1 (𝐴𝐴𝐶𝐶𝑁𝑁𝑂𝑂𝑂𝑂𝑁𝑁𝑂𝑂𝑁𝑁𝑠𝑠)𝑖𝑖 +∝2 (𝑈𝑈𝑂𝑂𝑂𝑂𝐴𝐴𝑁𝑁𝑎𝑎𝑠𝑠𝑂𝑂𝑁𝑁𝑉𝑉)𝑖𝑖 +∝  
3 (𝐿𝐿𝑎𝑎𝑎𝑎𝑂𝑂𝑁𝑁𝑠𝑠𝑁𝑁 𝐶𝐶𝑂𝑂𝑁𝑁𝑂𝑂𝑁𝑁𝑠𝑠)𝑖𝑖 + ε𝑖𝑖 (6) 

The second version is constructed to avoid multicollinearity. This is done by excluding 

two of the three highly correlated variables, Average Wage index and the Population Den-

sity. 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑁𝑁 𝑜𝑜𝑜𝑜 𝑂𝑂𝑂𝑂𝑁𝑁𝑂𝑂𝑜𝑜𝑂𝑂𝑂𝑂𝑂𝑂 𝐶𝐶𝑜𝑜𝐶𝐶𝐶𝐶𝑂𝑂𝑁𝑁𝑁𝑁𝑎𝑎𝑠𝑠𝑖𝑖 =  𝛼𝛼0 + 𝛽𝛽1(𝐻𝐻𝑂𝑂𝐶𝐶𝑎𝑎𝑂𝑂 𝐶𝐶𝑎𝑎𝐶𝐶𝑂𝑂𝑁𝑁𝑎𝑎𝐶𝐶)𝑖𝑖 +

𝛽𝛽2(𝑉𝑉𝑎𝑎𝑉𝑉𝑎𝑎𝑂𝑂𝑉𝑉𝑉𝑉)𝑖𝑖 + 𝛽𝛽3( 𝑃𝑃𝑂𝑂𝐽𝐽𝐶𝐶𝑂𝑂𝑉𝑉 𝐽𝐽𝑜𝑜𝐽𝐽𝑠𝑠)𝑖𝑖 +∝1 (𝐴𝐴𝐶𝐶𝑁𝑁𝑂𝑂𝑂𝑂𝑁𝑁𝑂𝑂𝑁𝑁𝑠𝑠)𝑖𝑖 +∝2 (𝑈𝑈𝑂𝑂𝑂𝑂𝐴𝐴𝑁𝑁𝑎𝑎𝑠𝑠𝑂𝑂𝑁𝑁𝑉𝑉)𝑖𝑖 +

∝  
3 (𝐿𝐿𝑎𝑎𝑎𝑎𝑂𝑂𝑁𝑁𝑠𝑠𝑁𝑁 𝐶𝐶𝑂𝑂𝑁𝑁𝑂𝑂𝑁𝑁𝑠𝑠)𝑖𝑖 + ε𝑖𝑖    (7) 

4.2  Regression Analysis  

The following tables show the results obtained from the different OLS regressions. In 

Table 3, all municipalities are included as well as all variables. In Table 4 all municipal-

ities are included, and the variables Average Wage index and Population density are ex-

cluded. The regression without the outlier Solna is discussed in section 4.2.3 and the ta-

bles are provided in the appendix. Variance inflation factor is also tested for and provided 

in the appendix. 
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 Initial Regression 

We examine the Net share of Outgoing Commuters, by running equation 6, including all 

municipalities and all independent variables. As the correlated variables are included as 

well, we get several coefficient estimates which are not significant which can be seen in 

Table 3.  

Table 3. Regression equations  
    
Variable Both Genders Women Men 
Constant -0.1282 -0.0506 -0.2102** 

 (0.0950) (0.0908) (0.1055) 
Human Capital share -0.1852 -0.3399* -0.0380 

 (0.2017) (0.1926) (0.2240) 
Vacancy share -1.3063*** -1.1973*** -1.4072*** 

 (0.1374) (0.1312) (0.1526) 
Share of Jobs in the Public sector 0.1657 -0.0468 0.3694*** 

 (0.1092) (0.1042) (0.1212) 
Average Wage index 0.3774*** 0.3765*** 0.3856*** 

 (0.1061) (0.1013) (0.1178) 
Log(Population Density) 0.0078 0.0085 0.0070 

 (0.0064) (0.0061) (0.0071) 
Amenities Dummy 0.0414 0.0301 0.0526 

 (0.0373) (0.0356) (0.0414) 
University Dummy -0.1461*** -0.1225*** -0.1691*** 

 (0.0358) (0.0342) (0.0398) 
Largest cities Dummy 0.0103 0.0227 -0.0045 

 (0.0780) (0.0745) (0.0867) 
R2 0.4375 0.4347 0.4228 
Adj R2 0.4215 0.4186 0.4064 
Standard errors within brackets  
* = Significant at 10% 
** = Significant at 5% 
*** = Significant at 1% 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018) 

 

For the initial regression, the coefficient estimates that are significant at a one percent 

significance level for both genders are Vacancy share, Average Wage Index and the Uni-

versity Dummy. This also holds for the regressions for women and men separately. The 

coefficient estimate for the variable Human Capital share is only significant for women, 

and merely at a ten percent level. Also it shows a negative sign which was not expected. 

The insignificance of the variable increases the risk of accepting a result that is not true. 

In our case, stating that Human Capital share impacts Net share of Outgoing Commuters 

negatively might not be true. Although the signs are as expected for the coefficient esti-

mates of Share of Jobs in the Public sector, they are only significant for men. One reason 

for the insignificance could be the high correlation between some independent variables.  
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By examining the coefficient estimates that are significant, one can note that the results 

are in line with the expected signs stated previously. However, the Human Capital share 

coefficient estimate for women shows the opposite sign. As it is only significant at the 

ten percent level, we cannot entirely rely on the result. 

The coefficient estimates for Vacancy share are -1.1973 for women and -1.4072 for men. 

Thus, women’s Net share of Outgoing Commuters is affected less than men’s. One can 

conclude that municipalities with a higher Vacancy share, have a lower Net share of Out-

going Commuters, i.e., a higher rate of in-commuters. Further, the coefficient estimates 

for Average wage index is 0.3765 for women and 0.3856 for men. Hence, where the Av-

erage wage index is higher, the Net share of Outgoing Commuters is higher. The values 

for the University Dummy are -0.1225 for women and -0.1691 for men. A negative value 

indicates that municipalities with universities have fewer out-commuters and more in-

commuters. 

The R2 has a value of approximately 0.4 for all three categories, which indicates that the 

independent variables explain about 40 percent of the variations in the dependent varia-

ble. Further, when testing for multicollinearity, we obtain Variance Inflation Factors 

(VIF) values lower than five for all variables (see table 1 in the appendix). Although 

relatively low values of VIF, we still have quite high correlation between Average Wage 

index, Population Density and Human Capital share. 
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 Regression Excluding Highly Correlated Variables 

To obtain correct estimates, we run the regression for equation 7, excluding the two highly 

correlated variables, Average Wage index and the Population Density. We receive more 

significant coefficient estimates, as can be seen in Table 4, and therefore this is our pre-

ferred regression equation.  

Table 4. Regression Equations 
 
Variable Both genders Women Men 
Constant 0.2076*** 0.2877*** 0.1293** 

 (0.0477) (0.0457) (0.0526) 
Human Capital share 0.5239*** 0.3784*** 0.6744*** 

 (0.1106) (0.1060) (0.1222) 
Vacancy share -1.3513*** -1.2450*** -1.4501*** 

 (0.1393) (0.1335) (0.1538) 
Share of Jobs in the Public sector 0.0126 -0.2059** 0.2199** 

 (0.0988) (0.0947) (0.1091) 
Average Wage index - - - 
    
Log(Population Density) - - - 
      
Amenities Dummy 0.0391 0.0279 0.0501 

 (0.0382) (0.0366) (0.0422) 
University Dummy -0.1782*** -0.1540*** -0.2024*** 

 (0.0347) (0.0332) (0.0383) 
Largest cities Dummy 0.0007 0.0143 -0.0156 

 (0.0791) (0.0758) (0.0873) 
R2 0.4028 0.3955 0.3938 
Adj R2 0.3902 0.3826 0.3809 
Standard errors within brackets  
* = Significant at 10% 
** = Significant at 5% 
*** = Significant at 1% 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018) 

 

The coefficient estimates for the variables Human Capital share, Vacancy share and Uni-

versity Dummy are significant at a one percent significance level for all three categories. 

The Share of Jobs in the Public sector is not significant for the regression for both gen-

ders, but for women and men separately, they are significant at the five percent level. By 

examining the coefficient estimates that are significant, we can conclude that all signs are 

as previously predicted. Also, as we expected, the level of Human Capital share affects 

men's commuting behavior more heavily than women's.  

The coefficient estimates for Human Capital share are 0.3784 for women and 0.6744 for 

men. Thus, municipalities with higher levels of Human Capital share have a higher Net 

share of Outgoing Commuters. This result is in line with previous research by VINNOVA 
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(2010), which stated that increased commuting is related to higher levels of human capi-

tal. Our result for women contradicts the study by Olsson (2002), who claimed that the 

level of human capital does not have a significant impact on increasing women’s com-

muting. For men, however, our results are in line with Olsson’s, who stated that there is 

a positive relation between men’s amount of commuting and level of higher education. 

Despite excluding Average Wage index and Population Density, the variable Human Cap-

ital share still captures the wages and density of a municipality to some extent. In addition 

Human Capital share captures the level of education, which affect commuting. 

Further, the coefficient estimates for Vacancy share are -1.2450 for women and -1.4501 

for men. Municipalities with higher Vacancy share have a lower Net share of Outgoing 

Commuters. For the variable Share of Jobs in the Public sector, there are reverse signs 

for women and men, as predicted. For Share of Jobs in the Public sector, the coefficient 

estimates are -0.2059 for women and 0.2199 for men. Hence, it has a negative effect on 

the Net share of Outgoing Commuters for women while it has a positive effect for men. 

As stated by Arbetsgivarverket (2018) and Håkansson (2010), women are more likely to 

work in the public sector. If a municipality has a lot of jobs in the public sector women’s 

work opportunities in that municipality are greater. This results in women not having to 

commute from the municipality and women’s Net share of Outgoing Commuters decreas-

ing. We have not found any research on the effect the Share of Jobs in the Public sector 

has on men’s commuting, making it difficult for us to draw a conclusion based on theory 

regarding the positive sign. However, based on equation 4, if the amount of jobs in the 

public sector is larger than the amount of jobs in the private sector in a municipality, we 

believe that men might look for jobs in other municipalities, as men work in the private 

sector to a larger extent. The coefficients of the University Dummy show that a munici-

pality with a university has a lower Net share of Outgoing Commuters. Women are less 

impacted, -0.1540, than men, -0.2024. 

The R2s have slightly lower values compared to the initial regression, still around or just 

below 0.4. The reason for obtaining a lower R2 is that excluding two variables leads to a 

smaller part of our dependent variable being explained. Since we obtained three variables 

that where highly correlated we choose to keep one, Human Capital because it still cap-

tures most of the features from the excluded variables and it is the variable of interest. 
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When testing for multicollinearity, we get VIF values below 2.5 (see table 2 in the appen-

dix) for all variables. This is lower than in the initial model, i.e. lower risk of obtaining 

multicollinearity.   

 Robustness check  

As mentioned previously, we also run equation 6 and 7 excluding the outlier Solna. The 

reasoning behind this is that an outlier affects the mean value and the standard deviation, 

and thus may give unreliable results.  

The results can be seen in table 3 and 4 in the appendix. There is a slight increase in R2 

in equation 6 compared to the initial regression including Solna. The other values are 

rather similar to the results ran for both equation 6 and 7. Therefore, we conclude that the 

extreme value of Solna does not affect our result significantly and therefore we choose to 

not exclude Solna in our regressions.  

We found that when running equation 6, excluding our most correlated variables, Average 

Wage Index and Population Density, we obtain the most accurate result. Although some-

what lower values of R2, we prefer this model since we attain more coefficient estimates 

that are significant. 

Our choice of model, ordinary least square, seem to fit our collected data. The values for 

R2 seems reasonable given the parameters we have included. Expecting that our model 

could explain more than approximately 40 percent would be surprising since we have 

aggregate data at a municipality level rather than individual data. To see if our R2 is reli-

able we conducted a Wald-Test to obtain F-statistics, which showed a probability of zero, 

indicating that our R2 is reliable and that our independent variables do not have betas of 

zero. By choosing to include all municipalities and obtaining cross-sectional data we can 

see patterns for all of Sweden. 
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5. Conclusion  

The main purpose of the thesis was to answer the question “Does the level of human 

capital in a municipality affect the commuting for work over the municipality border of 

women and men in the same way?” 

According to Wyly (1998), Sanchez & Gonzalez (2016) and Håkansson (2010), there is 

a difference in commuting behaviors between women and men. Previous studies regard-

ing human capital’s effect on commuting are contradictive. While Olsson (2002) states 

that there is no clear relationship for women obtaining a higher education and increased 

commuting distance, Wyly (1998) states that women obtaining a higher education com-

mutes longer distances. The geographical aspects and urban structure are important to 

analyze when studying commuting behavior since people often commute towards job op-

portunities that often are located in denser areas (Statistics Sweden, 2018). Knowing that 

the population of Sweden is not normally distributed we expected to see different com-

muting patterns across the country. Since most of the densest cities are located in the 

south of Sweden we expected more people to commute over municipality borders there. 

By analyzing our dependent variable, we saw that this was true. Also, the theory states 

that the level of human capital is higher in denser municipalities (Statistics Sweden, 

2018), which also indicates a higher number of in-commuters as that is where the jobs are 

located.  

The results of our regression show that there is a positive relationship between Human 

Capital share and Net share of Outgoing Commuters. There is a slight difference in hu-

man capital’s effect on commuting patterns between women and men. The level of human 

capital in a municipality affects the men’s net share of out-commuting more heavily than 

the women’s. Even though women in Sweden have a higher share of human capital on 

average, women still commute less. According to White (1977) and Turner and Neimeier 

(1997), the reason for this might be the sociological differences, with women continuing 

to take more responsibilities in the household. Gender equality is an emerging subject, 

and Sweden is rated a fifth place (Swedish Institute, 2018) in politics, economics, health 

and education, but Sweden has still not managed to obtain gender equality. We expected 

to see a difference in the effect from Share of Jobs in the Public sector for women and 

men, however, we were surprised that the difference was as substantial. Sweden has come 
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a long way regarding gender equality, but there are still differences. When analyzing our 

data, we can see that women earn less and commute less although obtaining higher human 

capital. To reach gender equality we believe that there has to be regulations controlling 

for inequalities in the workplace, which should be combined with regulations that encour-

age both genders to take on equal responsibility in the household, for example splitting 

the parental leave. 

Despite observing clear differences, it is difficult to determine why these differences ex-

ist. The main limitation in our study is that we do not have individual data, thus individual 

preferences are not included in this paper, nor is their marital status or if they have chil-

dren or not, which might impact the commuting over municipality borders. If we did not 

have a limited amount of time writing this thesis, we would have liked to come up with 

variables that measure sociological differences between women and men on a municipal 

level. These variables might include parameters such as parental-leave, number of house-

holds and amount of children, sick-leave and the amount of full-time workers. Further-

more, when considering parental-leave for instance, it is important to be aware of that the 

counties might have different regulations, which impacts the results. 

Women and men invest in human capital differently in terms of education, which is not 

taken into account in this study. More women obtain post-secondary education, however, 

the fields that women choose to study in differs from men (Swedish Higher Education 

Authority, 2016). The choice of education leads to different occupations, which is one of 

the explanations for wage differences and commuting patterns. By only measuring human 

capital in terms of people who obtain three years or more of postsecondary education, we 

omit factors that might give us a more accurate and extensive explanation of human cap-

ital’s effect on net share of outgoing commuters. Variables that could have been included 

to explain the human capital level even more is years of employment, years in vocational 

universities and the amount of an individual’s certifications. Despite not investigating the 

fields of education, individuals who have a higher level of education tend to be more well-

informed regarding health, politics, social science and culture. This could make them 

more open to changes, and they strive to obtain knowledge and work experience to a 

larger extent, leading them to be less resistant to commute. 
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 As mentioned, income is a factor that affects commuting. Since we are not able to obtain 

data on an individual level, we constructed an index, measuring the income levels of those 

who work in a municipality, meaning that it does not fully capture the wages in different 

municipalities. Another constraint is the geographical skewness of Sweden, since the den-

sity differs highly from south to north. As Brueckner (2011) and Nilsson (2011) argue, 

some companies only locate in denser cities, since denser cities overall attain a higher 

level of human capital and there are benefits from locating close to other firms. This leads 

to very different labor conditions in Sweden’s municipalities, and thus the commuting 

might differ because of this. 

Although our model does not explain the patterns of the dependent variable fully, one can 

conclude that there is a clear positive correlation between human capital on a regional 

level and net outgoing commuters. One can also conclude that there are differences be-

tween genders in the amount of human capital, commuting and in how the human capital 

level affects the commuting. 

For further research, to obtain a model explaining even more of human capital’s effect on 

the net share of outgoing commuters we suggest the following. The most important is to 

include individual data, distance between municipalities and time spent on commuting 

are taken into account. By doing this one can use a Gravity model since it can explain 

more of the commuting patterns by for instance taking distance into account. To get an 

even deeper understanding, one should collect data for several years and run a panel data 

regression. Also, we believe it would be interesting to analyze part-time and full-time 

workers and distinguish between fields of education and occupations. Instead of only 

looking at regional data, one can compare Sweden to other Nordic countries since the 

Nordic countries are quite similar in the preconditions, i.e., welfare, labor structure and 

commuting possibilities.  

 
 
 
  



 
 

 
 

33 

6. References 

Arbetsförmedlingen. (2017). Arbetsmarknadsrapport 2017. Retrieved from https://www.ar-

betsformedlingen.se/Om-oss/Statistik-och-publikationer/Rapporter/Arbetsmarknads-

rapporter/Rapporter/2017-10-09-Arbetsmarknadsrapport-2017.html  

Arbetsgivarverket. (2018). In English. Facts on Swedish Central Government as employer. 

Retrieved 16 March 2018, from https://www.arbetsgivarverket.se/avtal--

skrifter/skrifter/facts-on-swedish-central-government-as-employer/ 

Becker, G. S. (1994). Human Capital Revisited. Human Capital: A Theoretical and Empiri-

cal Analysis with Special Reference to Education, 1, 15-28. Chicago: The University 

of Chicago Press. 

Black, J., Hashimzade, N. and Myles, G. (2017). Human Capital. A Dictionary of Econom-

ics (5 ed.). Retrieved 20 March 2018. Doi: 10.1093/acref/9780198759430.001.0001. 

Brueckner, J.K. (2011). Lectures on Urban Economics. Cambridge, Massachusetts: 

  The MIT Press 

Cambridge Dictionary. (2018). Amenities. Cambridge Dictionary, Translations and The-

saurus. [online] 

Duarte, G., Neto, R.S., Páez, A. (2015). Gender and commuting time in São Paulo Metro-

politan Region. Urban Studies Journal, 52(2), 298–313. Doi: 

10.1177/0042098014528392. 

Erixon, L. (2008). The Rehn-Meidner model in Sweden: its rise, challenges and survival. 

Department of Economics, Stockholm University. Retrieved from 

http://www2.ne.su.se/paper/wp08_02.pdf  

European Commission. (2018). Investments and Infrastructure: Sweden. Mobility and 

Transport. Retrieved 12 April 2018, from https://ec.europa.eu/transport/facts-fund-

ings/scoreboard/countries/sweden/investments-infrastructure_en 

Finansdepartementet. (2007). Flyttning och pendling i Sverige: Bilaga 3 till långtidsutred-

ningen 2008. (Statens offentliga utredningar 2007:35). Stockholm. 

Finansdepartementet. (2017). Skatt på Flygresor (http://www.regeringen.se/rattsdoku-

ment/lagradsremiss/2017/06/skatt-pa-flygresor/)  

Gil Solá, A. (2013) På väg mot jämställda arbetsresor? Gothenburg: Department of Econ-

omy and Socitety. (https://gupea.ub.gu.se/bit-

stream/2077/32917/3/gupea_2077_32917_3.pdf) 

Glaeser, E. L., Kolko, J., & Saiz, A. (2001). Consumer city. Journal of Economic Geogra-

phy, 1(1), 27-50. https://doi.org/10.1093/jeg/1.1.27 



 
 

 
 

34 

Gnosjö Kommun. (2018). Fakta om Näringslivet. Retrieved 27 April 2018, from 

http://www.gnosjo.se/naringslivarbete/foretagutvecklingochradgivning/faktaomnar-

ingslivet.4.2e94ea361341992822c8000971.html 

Hansen, W. G. (1959). How Accessibility Shapes Land Use. Journal of the American Insti-

tute of Planners, 25(2), 73-76. DOI: 10.1080/01944365908978307. 

Hansson, E., Mattisson, K., Björk, J., & Jakobsson, K. (2011). Relationship between com-

muting and health in a cross-sectional population survey in southern Sweden. Bio-

Med Central. Retrieved from https://doi.org/10.1186/1471-2458-11-834 

Hui Research. (2018). Cityindex. Retrieved 3 April 2018, from http://www.hui.se/statistik-

rapporter/index-och-barometrar/cityindex 

Håkansson, M. (2010). Fler pendlar till jobbet. Välfärd, (3), 8-22. Retrieved from 

https://www.scb.se/sv_/Hitta-statistik/Publiceringskalender/Visa-detaljerad-infor-

mation/?publobjid=13145 

IFAU. (2018). Forskning om kvinnor och män på arbetsmarknaden - IFAU. Retrieved 16 

April 2018, from https://www.ifau.se/sv/Press/Forskningssammanfattningar/kvinnor-

och-man-pa-arbetsmarknaden/ 

JämO. (2018). Statistik. Retrieved 3 June 2018, from http://www.jamombud.se/omjam-

stalldhet/statistik/ 

Naturvårdsverket. (2018). Vägtrafikens miljöpåverkan. Retrieved 14 February 2018, from 

http://www.naturvardsverket.se/Miljoarbete-i-samhallet/Miljoarbete-i-Sverige/Upp-

delat-efter-omrade/Transporter-och-trafik/Vagtrafik/Vagtrafikens-miljopaverkan/ 

Nilsson, R. (2001). Agglomeration Economies and Specialisation in Functional Regions in 

Sweden, 38. Jönköping International Business School: Jönköping. 

Olsson, M. (2002). Studies of Commuting and Labour Market Integration, 99.  Jönköping 

International Business School: Jönköping.  

Rauch, J. E. (1991). Productivity Gains from Geographic Concentration of Human Capital: 

Evidence from the Cities. Journal of Urban Economics, 34, 380-400. DOI: 

10.3386/w3905. 

Regeringskansliet. (2018). Transport och Infrastruktur. Retrieved 12 April 2018, from: 

http://www.regeringen.se/regeringens-politik/transporter-och-infrastruktur/ 

Rouwendal, J., & Nijkamp, P. (2004). Living in Two Worlds: A Review of Home-to-

Work Decisions. Growth and Change 35(3). https://doi.org/10.1111/j.1468-

2257.2004.00250.x 

Sandow, E. & Westin, K. (2010). The Persevering Commuter – Duration of Long-Distance 

Commuting. Transportation Research Part A, 44, 433-445.  

https://www.ifau.se/sv/Press/Forskningssammanfattningar/kvinnor-och-man-pa-arbetsmarknaden/
https://www.ifau.se/sv/Press/Forskningssammanfattningar/kvinnor-och-man-pa-arbetsmarknaden/
http://www.naturvardsverket.se/Miljoarbete-i-samhallet/Miljoarbete-i-Sverige/Uppdelat-efter-omrade/Transporter-och-trafik/Vagtrafik/Vagtrafikens-miljopaverkan/
http://www.naturvardsverket.se/Miljoarbete-i-samhallet/Miljoarbete-i-Sverige/Uppdelat-efter-omrade/Transporter-och-trafik/Vagtrafik/Vagtrafikens-miljopaverkan/


 
 

 
 

35 

SBAB. (2014). Bostaden & läget. SBAB Privatekonomi. Retrieved from 

https://www.sbab.se/down-

load/18.78c7513914833e8a3cb4e/1409746599221/140904+Bos-

taden+%26+l%C3%A4get.pdf 

Schultz, T. P. (1988). Education Investment and Returns. In Chenery, H. & Srinivasan, T. 

N., Handbook of Development Economics (1), 543-630. Amsterdam: North-Holland. 

https://doi.org/10.1016/S1573-4471(88)01016-2 

SJ. (2018). Hållbarhet. Ansvar hela vägen. Retrieved 12 April 2018, from 

https://www.sj.se/sv/om/om-sj/hallbarhet.html 

Solna stad. (2018). Om Solnas näringsliv. Retrieved 27 April 2018, from 

https://www.solna.se/sv/naringsliv-och-arbete/om-solnas-naringsliv/ 

Song, S. (1996). Some tests of alternative Accessibility Measures: A Population Density Ap-

proach. (4th ed). University of Wisconsin Press. 

Statens bostadskreditnämnd. (2008). Samband mellan bostadsmarknad, arbetskraftens rör-

lighet och tillväxt. Retrieved from https://www.boverket.se/globalassets/publika-

tioner/dokument/2008/samband-mellan-bostadsmarknad-arbetskraftens.pdf 

Statistics Sweden. (2018). Förteckning över lokala arbetsmarknader. Statistical data-

base. Retrieved 15 February 2018, from https://www.scb.se/hitta-statistik/statistik-

efter-amne/arbetsmarknad/sysselsattning-forvarvsarbete-och-arbetstider/register-

baserad-arbetsmarknadsstatistik-rams/produktrelaterat/Fordjupad-information/lo-

kala-arbetsmarknader-la/forteckning-over-lokala-arbetsmarknader/ 

Statistics Sweden. (2018). Statistical database. Retrieved 20 February 2018, from: 

http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/?rxid=0dae1389-c00d-4b9f-9d35-

15d786e2cf8b 

Statistics Sweden. (2018). Var fjärde i Sverige är högutbildad. Retrieved 26 April 2018, 

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

pengar/befolkningens-utbildning/#fordjupning 
Studera Vidare. (2018). Kartor över Sverige med högskolor och universitet. Studera Vidare. 

Retrieved 29 March 2018, from https://www.studeravidare.se/skolor/karta 

Svensk Fastighetsförmedling. (2018). Bostadspriser - Statistik och prognos. Retrieved 16 

March 2018, from: https://www.svenskfast.se/guider/bostadspriser/  

Sveriges Riksdag. (2018). Video. Arbetsmarknad och infrastruktur. Retrieved 16 March 

2018, from http://www.riksdagen.se/sv/webb-tv/video/motion/arbetsmarknad-och-

infrastruktur-i-stockholms-lan_GG02T221 



 
 

 
 

36 

Swedish Higher Education Authority. (2016). Kvinnor och män i högskolan (Rapport 16). 

Retrieved from http://www.uka.se/down-

load/18.5d85793915901d205f9a852/1487841854015/rapport-2016-10-14-kvinnor-

och-man-i-hogskolan.pdf 

Swedish Higher Education Authority. (2017). Kvinnors universitets historia. Retrieved 16 

May 2018, from http://www.uka.se/fakta-om-hogskolan/den-svenska-hogskolans-

historia/kvinnornas-universitetshistoria.html 

Swedish Institute. (2018). Sweden and Gender Equality. Retrieved 16 April 2018, from 

https://sweden.se/society/sweden-gender-equality/ 

Trafikanalys. (2017). Resvanor. Retrieved 16 March 2018, from https://www.trafa.se/RVU-

Sverige/ 

Turner, T. & Niemeier, D. (1997). Travel to work and household responsibility: new evi-

dence. Transportation, 24(4), 397–419. https://doi.org/10.1023/A:1004945903696.  

VINNOVA (2010). Rörlighet pendling och regionförstoring för bättre kompetensförsörj-

ning, sysselsättning och hållbar tillväxt. Retrieved from https://www.vinnova.se/con-

tentassets/09be28bda0244488a825a5dac9e00c58/vr-10-08.pdf 

Wyly, E. K. (1998). Containment and Mismatch: Gender Differences in Commuting in Met-

ropolitan Labor Markets. Urban Geography,19(5), p.395-430. DOI: 10.2747/0272-

3638.19.5.395. 

White, M. J (1977). A Model of Residential Location Choice and Commuting by Men and 

Women workers. Journal of Regional Science, 17(1). https://doi.org/10.1111/j.1467-

9787.1977.tb00471.x 

 

 

 

 

 

 

 

 

 

 

  

http://www.uka.se/download/18.5d85793915901d205f9a852/1487841854015/rapport-2016-10-14-kvinnor-och-man-i-hogskolan.pdf
http://www.uka.se/download/18.5d85793915901d205f9a852/1487841854015/rapport-2016-10-14-kvinnor-och-man-i-hogskolan.pdf
http://www.uka.se/download/18.5d85793915901d205f9a852/1487841854015/rapport-2016-10-14-kvinnor-och-man-i-hogskolan.pdf
https://www.trafa.se/RVU-Sverige/
https://www.trafa.se/RVU-Sverige/
https://doi.org/10.1023/A:1004945903696
https://www.vinnova.se/contentassets/09be28bda0244488a825a5dac9e00c58/vr-10-08.pdf
https://www.vinnova.se/contentassets/09be28bda0244488a825a5dac9e00c58/vr-10-08.pdf


 
 

 
 

37 

7. Appendix  

Table 1. VIF for Initial Regression 

Sample: 1 290  
Included obser-
vations: 290 

   
   
 Coefficient Centered 

Variable Variance VIF 
   
   
C 0.009034 NA 

Human_capital_share 0.040684 4.592244 

Vacancy_share 0.018886 1.349948 
Share_of_jobs_in_the_pub-
lic_sector 0.011914 1.413646 

Average_wage_index 0.011262 3.894289 

Log(population_density) 4.14E-05 2.509201 

Amenities_dummy 0.001388 1.718788 

University_dummy 0.001285 2.308460 

Largest_city_dummy 0.006091 1.326614 
   
   
 
 
 
 
 
 

  
 

 

 

Table 2. VIF for Regression without Average Wage Index and Population Density 
Variance Infla-
tion Factors 
Sample: 1 290 
Included observations: 290  

   
    Coefficient Centered 

Variable Variance VIF 
   
   C 0.002770 NA 
Human_capital_share 0.014926 1.310315 
Vacancy_share 0.023664 1.315569 
Share_of_jobs_in_the_pub-
lic_sector 0.011912 1.099299 

Amenities_dummy 0.001781 1.715973 
University_dummy 0.001468 2.050979 
Largest_city_dummy 0.007629 1.292426 
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Table 3. Regression Equations without Extreme value, with all variables 

Variable Both genders Women Men 
Constant -0.1443 -0.0678 -0.2251** 
  (0.0886) (0.0828) (0.1006) 
Human Capital share -0.1323 -0.2830 0.0113 
  (0.1881) (0.1759) (0.2136) 
Vacancy share -1.1992*** -1.0824*** -1.3074*** 
  (0.1291) (0.1207) (0.1466) 
Share of Jobs in the Public sector 0.1731* -0.0389 0.3762*** 
  (0.1017) (0.0951) (0.1155) 
Average Wage index 0.3532*** 0.3505*** 0.3630*** 
  (0.0989) (0.0925) (0.1124) 
Log(Population Density) 0.0119** 0.0130** 0.0109 
  (0.0060) (0.0056) (0.0068) 
Amenities Dummy 0.0036 -0.0105 0.0173 
  (0.0352) (0.0329) (0.0399) 
University Dummy -0.1160*** -0.0902*** -0.1411*** 
  (0.0337) (0.0315) (0.0383) 
Largest cities Dummy -0.0285 -0.0189 -0.0406 
  (0.0730) (0.0682) (0.0828) 
R2 0.4427 0.4467 0.4218 
Adj R2 0.4268 0.4309 0.4053 
Standard errors within brackets  
* = Significant at 10% 
** = Significant at 5% 
*** = Significant at 1% 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018) 
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Table 4. Regression Equations without Extreme value, excluding correlated variables 

Variable Both genders Women Men 
Constant 0.1896*** 0.2684*** 0.1126** 

 (0.0448) (0.0422) (0.0505) 
Human Capital share 0.5940*** 0.4536*** 0.7398*** 

 (0.1044) (0.0983) (0.1176) 
Vacancy share -1.2599*** -1.1471*** -1.3649*** 

 (0.1315) (0.1238) (0.1481) 
Share of Jobs in the Public sector -0.0071 -0.2270*** 0.2016* 

 (0.0928) (0.0874) (0.1045) 
Average Wage index - - - 

       
Log(Population Density) - - - 

       
Amenities Dummy 0.0030 -0.0107 0.0164 

 (0.0363) (0.0342) (0.0409) 
University Dummy -0.1441*** -0.1175*** -0.1706*** 

 (0.0330) (0.0311) (0.0372) 
Largest cities Dummy -0.0298 -0.0183 -0.0440 
  (0.0744) (0.0700) (0.0838) 
R2 0.3998 0.3960 0.3875 
Adj R2 0.3870 0.3831 0.3745 
Standard errors within brackets  
* = Significant at 10% 
** = Significant at 5% 
*** = Significant at 1% 
N=290 
Source: Statistics Sweden (2018), Swedish Public Employment Service (2018) and Hui Research (2018) 
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