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Abstract   

How mobile people are affects the accessibility which can lead to several benefits like 

better match in the labour market and economical gain in the labour market. How 

mobile people are and their accessibility are effected by several factors. The purpose 

with this study is to see what individual characteristics that influences the choice of 

mode of transport when commuting and the travelled distance. This was done with a 

quantitative method that analyzed the Travel Survey of Southern Sweden. The result 

was carried out from descriptive result and regressions that was analysed. Findings from 

the result shows that gender, income and origin of birth are the individual characteristic 

that affects the choice of mode and travelled distance the most. The result can indicate 

that the commuting is also effected by structures as well as the economical incitement. 

The most used mode for transport and the probability to go by car increases with the 

economical gain does as well.  

Keywords Commuting, Accessibility, Mobility, Skåne, Sweden, Travel Survey   
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1. INTRODUCTION  

Today we live in a hyper mobile and globalized world where it is possible to travel 

further and faster than ever before. Since the Second World War the technical 

conditions have improved and made the world more accessible by making it easier to 

travel long distances in less time and at lower cost. It has made it easy to reach the 

world.  

One mode of transportation that many people in Sweden have access to and can give 

possibilities to mobility is the car. Almost 70% of the population in Sweden have 

drivers license and the proportion is even higher within the group of high educated 

(Statistics Sweden, 2012). For those who do not have a drivers' license (or access to a 

car) there are several modes of transportations available, such as metro, tram, train and 

bus (Energy authority of Sweden, 2011). Many Swedes just have to step outside their 

door and they have several transportation options to choose from. Since the Swedish 

population have access to several transportation modes they have opportunities to be 

quite mobile.  

The focus in this study is not whether people are mobile or not, rather the main question 

is who are mobile and to what extent. It is easy for the planers to take the mobility for 

granted without reflecting or thinking about it and the assumption that we all have the 

same possibilities. The possibilities to travel and benefit from the advantages that the 

increased mobility can lead to. The Skåne region is one of the larger metropolitan areas 

in Sweden, since the transportation network is well developed it is possible for people in 

the region to live in one place and work in another. This regional ”enlargement” offers 

potential to economic growth, since it is easier to match the demand and supply of 

labour, something that the region, employees and employers could gain economical 

sustainability from. 

But how far we travel for work and other activities is the same for everyone in the 

society, or is it not?  Do some people have less accessibility and do we travel different? 

If some groups are limited in their accessibility and  mobility that would mean that they 
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could miss out on things like job opportunities or carrier prospects, economical benefits 

but also other amenities that could increase the quality of life (Gerus, 2006).  

It is of interest to see if some groups are limited in their accessibility or have less access 

to different modes of transportation and as a result restricted in their mobility and reach. 

But also to see if that can be a reflection of a structure such as gender or cultural. This 

as a part of the suitability aspect in transportation. The sustainability aspect is often 

mentioned when talking about transportation and the environmental part have ha a large 

share of the focus but since there are more aspects to suitability than just the 

environmental, also the social and economic and in this case the social suitability is in 

focus.  

This study will examine the commuting differences of people in Malmö, Sweden’s third 

largest city, and differences in the choice of transportation mode. It will be analyzed 

from the perspectives, gender, country of birth, education level and income.  In order to 

plan for a sustainable city where everyone has the same possibilities to be mobile, the 

barriers to mobility and accessibility must be identified. It is therefore important to 

examine this. 

1.2 Aim and research questions  

The aim is to analyse the importance of individual characteristics for the use of different 

modes of transportation when commuting to work. Factors that have an effect on the 

used modes of transport and the travelled distance will be identified. This will be 

examined by a case study of the Malmö region in southern Sweden. 

From the aim the following research questions are being asked:  

i) Do the factors gender, income, education level and country of birth affect 

the mode of transport? 

ii) Are there differences in the travelled distances to work between the 

groups depending on gender, income, education level and country of 

birth?  
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1.3 The context 

 

Figure 1Map over Skåne County Cartography: Erika Hägg (Source: Department of Geography and 

Economic History, Umeå Universit).  

 As seen in the map above, figure 1, Malmö is located in a metropolitan area where 

several other cities are in reach. Skåne County is an administrative region while Malmö-

Lund is more a functional integrated region. The largest employers in the region are the 

municipalities and the largest private employers are Sony Mobile in Lund and McNiel 

in Helsingborg (Ekonomifakta, 2014).Skåne county is expected to increase its 

population by over 100 000 inhabitants the next coming 10 years and have a higher rate 

of population growth than Sweden and is shown in figure 2 (Region Skåne, 2013).  This 

leads to many challenges in the future planning. One aspect to handle the prospected 

population growth this is an increasing commuting and increase the commuting with 

public transportation. The comprehensive transport plan from “Region Skåne” (2010) 

identifies some of the challenges and conditions for the future transportation planning in 

the region. One approach to this is investments in infrastructure that enables 

environmental sustainable transportation and travels in the public transportation. The 

development of the transport system could have potential to gain the regional 
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development as well and be a way towards economic, environmental and social 

sustainability. 

 

Figure 2 Population change in Sweden and Malmö-Lund local labour market 1995-2007(Source: 

Statistics Sweden, 2014a) 

The increased mobility and commuting can also lead to regional enlargement as well as 

the regional enlargement lead to increased commuting.  In Sweden and Skåne there is a 

tendency to fewer local labour markets, a regional enlargement. (Arvidsson, 2006). 

1970 there were 16 local labour markets in Skåne, today there are three local labour 

markets in Skåne (Arivdsson, 2006, Region Skåne, 2014).One incitement of this 

regional enlargement and fewer local labour markets is the industrial districts, creative 

environments and clusters that has grown in the region that attracts employers and 

employees of the whole region and leads to an increased commuting.  

People in Malmö also have opportunities to commute transnational nowadays because 

there is a fixed link to Copenhagen since 2000 and there are prospects to one more fixed 

link, this time a tunnel between Helsingborg and Helsingør (The city of Malmö, 2013). 

This makes it possible to travel further distance and reach longer and more urban areas 

within the same time. Other existing plans to connect Malmö and Copenhagen are the 

vision of an “Öresund metro”. (Malmö City, 2013) which could have the potential to 

increase the commuting more in the region.  

One other incitement to regional enlargement and increased commuting is the relative 

low transpiration cost and the lower prices of housing outside the larger cities. Meaning 

that is the possibilities to commute can create opportunities to match the labour market 

0,0% 

0,2% 

0,4% 

0,6% 

0,8% 

1,0% 

1,2% 

1,4% 

1,6% 
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better and combine with where you want and can live. Regional enlargement and 

commuting can therefore be used as a way to handle the increasing population and 

reduce the risk of housing shortage and unemployment. 

1.4 Delimitations of the study and definitions 

This study includes the travels regarding work and is not a study that includes travel of 

other proposes such as leisure or service.  Therefore travels and movements to other 

destinations than to and from work are excluded in this study. The different modes of 

transportation that is included in the study are car, bus, train, bike and by foot. Also, 

since this is a case study over a specific area, all the respondents’ origins their travels 

from Malmö city.   

Work travel- a movement or transportation that is to or from the regular place of from 

the place of residence. 

Commuting I have defined commuting according to Sandow, (2011 p. 7) as “a 

gainfully employed person commuting between home and work… “ 

Malmö-Lund labour market A labour market, LA region, is limited to where people 

live and commute on a daily basis and is functional integrated and is composed of 

several municipalities that have an intense commuting. The LA region of Malmö 

includes 26 municipalities including the larger cities Lund and Helsingborg but not 

Copenhagen (Statistics Sweden, 2010).  

 

 

 

 

 

 



6 

 

2. METHOD AND DATA 

2.1 Data source  

The used data set to answer the aim, The Travel Survey of Southern Sweden was 

collected by the company Trivector and was made on the behalf of Statistics Sweden. 

The survey was a micro-data that include all the made movements and longer 

transportations during a day among the population in the ages between 16-84 years in 

Skåne County. The survey also provides information at an individual level such as 

gender, education level, and age and also on a household composition such as 

relationship status, people in the household and total income of the household.   

This Travel Survey of Southern Sweden was collected in the fall 2007 and over 63 000 

questionnaires were distributed by mail in the county of Skåne and had a response rate 

of 46%.The response rate was reasonable since it was approximately the same rate in all 

of the socio-economical groups and should therefore not suspect bias or error of 

response. The survey consisted of two parts, one survey and one travel journal 

(Indebetou & Quester, 2008). The travel journal was a log of all the made movement 

during a specific day and the survey included questions of the overall access to 

transportation, other transport information and questions about the respondent 

(Indebetou & Quester, 2008).  The dataset for this study of exclusively Malmö includes 

14 152 respondents.  

This survey is a part of the official statistics of Sweden and can therefore be seen as 

highly reliable and have a high quality. The survey was financed by the municipality of 

Malmö, Public Transportation of Skåne and Swedish Transport Administration. The 

selection of respondents was made randomly based on the preferences regarding age 

and their place of living in Skåne, a stratified sample.   

Each travel in the survey consists of several movements and transportations. Example if 

a respondent go by bike to the train station to catch the train to the place of work. At 

arrival walk from the train station to the place of work. So in the example above, train is 

the main mode of transport and therefore used in the analyses in this thesis.  
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 In due to the aim and previous research the following variables are chosen:  

- Gender : Several studies has shown that men commutes further e.g. (Schwanen 

et al, 2007; Gil Solá, 2013; Sandow, 2011)  

- Origin of birth: Swedish born has drivers’ license in a larger share than foreign 

born (Lewin et al, 2006)  

- Type of household: Being a parent have a effect on the commuting distance 

(Gila Sola, 2013; McLefferty, 1997) 

- Education level: Highly educated are more likely to commute further distances 

(Schwanen et al 2002) 

- Income of the household: The economical incitement is an important factor to 

commute (Sandow & Westin 2010; Gil Solá 2013; Plaut 2006) 

Table 1Table of selected variables 

Dependent Variable Outcome Type of 
variable   

Definition  

Mode of Transport Car Nominal      
  Bus    
  Train       
  Bike    
  By foot       
      
Travelled distance Continuous Min: 0 KM   

Max: 760 KM  
Independent Variable          
      
Gender Man Nominal      
  Woman    
Origin of Birth Swedish born Nominal      
  Foreign born   
Type of Household Single, no Children Nominal      
  Spouse, with Children   
  Single, with Children     
  Spouse, with children   
Education level Low education 

level 
Nominal  Non post 

secondary 
School 

  High education 
level  

 Post seconday 
education  

Income of the 
household 

Low income 
household 

Nominal  <100 000 SEK - 
300 000 SEK 
 per year 

  Medium income 
household 

 400 000 -600 000 
SEK per year 

  High income 
household 

  >700 000 SEK 
per year 
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Of the respondents in this survey, 20% of the population was foreign born. The larger 

share of the population has a higher education level and of the respondents, 61% had a 

higher education and 39% low education level. 35% of the respondents had a high 

income, 20% low income and 45 % medium income. The gender distribution was 50/50 

exactly after it was weighted.  

2.2 Analyse strategy and Data processing 

First, the variable that fell out of the studies delimitations where excluded such as travel 

for leisure, school, travel in duty and other activities. Travel to meetings or conferences 

and occupations where travel is done during working hours such as taxi drivers or truck 

drivers were also excluded in this study together with the variable “Other modes
1
” of 

transportation. In the result from the Travel Survey, the main mode
2
 of transport was 

used to make the necessary analyses. This means that some modes, times and distances 

can be left out since they are of less significance of the travel in this study due to that 

this study focuses on commuting regarding to work. 

Responses from people under 18 and over 65 were also excluded since they are not 

within a working age and this study investigates commuting to work and labour. In the 

end, 2 090 observations remained. Later dummy-variables of the independent nominal 

variables were created. Table over the dummy variables is attached in Appendix 1.  

The first step from here was to illustrate the variables with descriptive methods, 

univariate and bivariate analyses to show the overall composition of how commuting 

behaviour  in Malmö and the distance to see the relationship with the independent 

variables, gender, origin of birth, education level and income of the household  The 

crosstabs was tested with a Pearson Chi Square. This test shows the chance that the 

outcome would appear randomly in the sample or if it can be applied to the whole 

                                                 
1
 One of the outcomes in the dependent variable “Mode of Transport”, the outcome “other” is and 

outcome I do not find relevant. In a closer study of the data where the respondents had the option to 

specify “other”, metro and elevator are used as a mode of transport 
2
 Main mode, the mode that is used for the larger share of the travel.  See more in methods 2.1 
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population. Since the Chi-2 value is <0.5 and the sample is representative for the whole 

population.  

Further, the first regression, a multinomial logit regression (MNL) was made to test the 

dependent variable mode of transportation. The purpose with the regression is to 

examine the effects of gender, origin of birth, education level and income of the 

household on the mode of transportation.  A multinomial regression is suitable when the 

dependent variable, in this case “mode of transport” have several different outcomes. 

The model is using one outcome as a reference category and in this case “car” is used as 

reference category since is the most common mode of transportation in commuting. 

This to be able to see the likelihood to choice another mode of transportation over car.  

Later each independent and dependent variable was included in the model and carried 

out the coefficient and the significant level (p-value). From this it possibility to see if 

the X-variable level of impact on Y, and if it is significant. The significant level was set 

at 0, 05 which means that it is a 95% chance that the effect is statistical valid and 5% 

chance that the result is caused of randomness.  

The next made model was a linear regression (OLS) to test the second dependent 

variable, the travelled distance. The same process was made here as above. The effect of 

the dependent variable in the independent was tested and the relevant result, the 

coefficient and the significant level was carried out.  

A VIF-test (variance inflation factor) of the significant independent variables was also 

made to test for multicollinearity. That means that the independent variables have an 

internal connection. This weakness can be reduced if test for multicollinearity is made 

and in this case a VIF test. The VIF test shows a value of <4 which means that no sign 

for multicollinearity is occurring in the made regressions. (Rogersson, 2010).  

2.3 Ethical considerations  

The analyses in this study are secondary analyses made on an already collected data.  

One ethical consideration to have in mind however is possible to track the respondents 
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in the survey. Since this is a large survey on a macro level it is very hard to identify the 

respondents due to the data is anonymized. 

2.4 Discussion of Method and Data 

Since the aim with this thesis is to study the use of transportation and the travelled 

distance of different groups a quantitative method is more suitable, this to see structures 

and patterns. A qualitative method can be useful to study on a more individual level and 

look closer on the personal factors that affect the choice of transport. However in this 

study the purpose is to see how the distributions are on a micro level to the structural 

differences.  One thing that quantitative methods do not cover is an understanding of the 

incitements on an individual level of i.e. motivates the mode of transport. 
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3. PREVIOUS STUDIES  

3.1 Accessibility  

“Accessibility is the potential for reaching locations where amenities i.e. employment, 

education, service, leisure, activities and social contacts are available” (Haugen, 2012 p. 

4) According to Haugen (2012) the accessibility term can be divided into two parts, the 

proximity and mobility. A destination that is closer to the starting point is often more 

accessible since is faster to get to this point. How accessible this point is depends also 

on the persons mobility and personal-based and resources as wells as the place-based 

(Haugen, 2012). Noteworthy is that access is consistent/uniform if i.e.  A person or 

goods is located in regard to the transport system as long there is a possibility to enter or 

exit (Rodrigue et al 2006) while accessibly is more a relative concept.  

One other definition of the accessibility is the following: 

“Accessibility can be broadly defined as the ease with which  

activities at one place may be reached from another via a particular  

travel model” (Liu & Zhu, 2004 p 105)  

Accessibility is a key issue in the planning process and has a functional role (Gerus, 

2006). Good accessibility can lead to a higher quality of a region and can lead to better 

conditions for employment, services and possibilities to meet friends and families as 

well as for the trade and industry with possibilities to transport goods and employees 

(Gerus, 2006). Developing transport systems has become a challenge to satisfy the 

mobility need to supply the economical development and contribute in the global 

economy (Rodrigue et al 2006). 

Gerus (2006) identifies that there are several individual components that matter to the 

accessibility such as age, income, education level, household situation and physical 

condition in addition to transportations components such as the distance and time 

between the origin, but also destination including parking, travel and waiting. 

Nevertheless factor like the cost of transportation and the supply of infrastructure to also 

effect accessibility.  
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3.2 Commuting  

How far a person commutes during a day is effected by several factors. It can be the 

willingness or the time disposal a person have to his/her disposal. Previous research 

shows that 45-60 minutes is a critical point in time when it comes to commuting and 

that 90% of the commuting happens in travels within 45 minutes (Johansson et al, 

2002). After 45 minutes peoples will the commute declines rapidly (Johansson et al, 

2002). However, even within this time range there are differences in the commuting 

pattern. Men are commuting more and further than women and regarding commuting to 

work the economical incitement is of interest the more when the distance increases 

(Sandow & Westin 2010; Gil Solá 2013; Plaut 2006). Plaut(2006) argues that the 

economical incitement it is more important to women than men.  Nevertheless, the 

commuting distance is also affected of the economy on a macro level. Öst & Lindgren 

(2012) finds that there is a significant correlation between the commuting distance and 

the GDP. The GDP has an important role when determine commuting distance.  

 Schwanen et al (2002) was studying a National Travel Survey in Netherlands and had a 

focus on travel time and what factors that affected the time. Schwanen et al (2002) 

found that the travel times is higher for men than women and are increasing when two 

persons in the household is working. Other factors like age and education level had also 

an increasing effect on travel time.   

Mokhtarian & Chen (2004) examines in their research overview the statement that we 

all have a set travel time budget. In the previous research (see  Mokhtarian & Chen for 

description) the results states that we all have between 1, 1-1,3h/day to travel. Instead 

Mokhtarian & Chen’s findings in this area that people do not have a strict set travel time 

budget and how far people commutes. Instead there are different individuals and 

characteristics of the household that determinates the travel time budget but also the 

travel money budget. Yet, Plaut (2006) agrees that even if both genders have the same 

travel budget, the women travel shorter distance.  

One other aspect on time, travel and distance is the time geography aspect. Hägerstrand 

(Hägerstrand 1972, cited in Friberg 1990) stated that the time can be resembled to a 

budget, a time budget that every individual has to his/her disposal.  Every individual 
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time budget will be filled with events that in varying level have an inevitable time 

stretching. The time gives “frames” to what is possible or impossible, it is a competition 

of what events that will happen, what kind of activities, and it is up to his/her to make 

sure what will happen.   

Increased commuting can lead to a regional enlargement. This regional enlargement is 

driven by longer travel times rather than access to faster travel modes (Gil Solá, 2013). 

This means that we commute more to work which creates opportunities to match the 

labour market better and combine with where you want and can live. However, other 

side effects from commuting are that long-distance commuters are divorcing in a larger 

extent and have a higher mortality rate, especially among women compared to men 

(Sandow, 2014; Sandow, Westerlund & Lindgren, 2014).  

 

3.3 The daily mobility  

In Sweden, 1/3 of all travels are related to work, business and school. 1/3 of the travels 

are made for shopping purposes and other service related activities. The last third of the 

travels are takes place during leisure time (Gil Solá, 2013). But there are differences 

within the genders how this time is distributed. Women travel more due to service and 

they make more trip-chaining than men. This is shown in several studies done in both 

Norway and Sweden (Hjorthol, 1998; Krantz 1999 cited in Gil Solá, 2013). Trip-

chaining is a growing phenomenon in travel and activity behaviour (Hensher & Reys, 

2010). One definition of trip-changing is "a sequence of trip segments between a pair of 

anchor activities ‘home’ and ‘work’ or ‘school’ “ (Primerano et al 2008 p. 58). Many 

people prefer to be flexible when travelling, something that can be seen as an argument 

to choose the car over public transportation. For an example, the car could make it 

easier to do errands along the way, something which can be more difficult when taking 

the public transportation.  

Women are more likely to run errands and pick up the children on the way from/to work 

than men are (Gil Solá, 2013). According to Gil Solá (2013 p. 72) women make 0, 26 

errand per work trip while men make 0, 21. There is a changing pattern though, Gil 
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Solá’s finding (2013) shows that men have increased their child related travels during 

the 1990 and 2000’s.  

3.4 Different modes – who travels what  

Previous studies have been done to investigate what other factors that affects the choice 

of mode for transport. A study made by Mercado et al (2012) shows that there are 

several factors that explains the mode of transport. The factors that explain and show 

largest differences in the choice of transportation are associated with car, public 

transport, gender, income level, education level, the structure of household and the 

immigration status. Mercado’s study (2010) is made by creating multilevel analysis of 

several independent factors in the study area, Quebec. The results shows that people that 

tend to travel more by public transport are people with low income, women, non-

permanent residents, single parents, people with high education level, recent immigrant 

and non-permanent residents.  

There are several factors that may affect the mode of transportation and one can be 

barriers such as driver’s license. A report from Swedish Road Administration (Lewin et 

al. 2006) shows that people that are foreign born do not have driver’s license and access 

to a car in the same extent as Swedish born inhabitants. Among Swedish born men 87% 

of the have driver licence and 76% of the female part of the population above 18 years. 

This to compare to the share of people with driver license among people with foreign 

background that is 67% of the men and 42% of the females. One other of this kind of 

barriers is the lack of knowledge on riding a bike. Of the foreign born, 35% of the 

females and 5% of the men have no knowledge on how to ride a bike.  

There are differences in people’s mobility and also within the different groups such as 

female foreign born. Lewin (2001) et al also shows that women within in the foreign 

group feel less safe than men in public transportation systems but also in situations like 

walking, bicycling and driving in the dark. Foreign born women also tend to feel less 

safe in public transportation such as underground and trams (Lewin, 2011). The 

phenomenon of fear in public space that limits women mobility is not exclusive among 

foreign born women without also exists in other groups (Sandberg, 2011). The fear of 
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violence and crimes limits women’s mobility in the public space especially during night 

time. 

The car is most common used mode of transportation for commuting. Yet, men travel 

more by car and further compared to women who also are more likely to work closer to 

home compared men (McLafferty, 1997). One of the reasons to this is that woman are 

working more in low-wage and low-status than men which give them less incitement to 

travel further for work and the economical incitement is important to commute (Sandow 

& Westin 2010; Gil Solá 2013; Plaut 2006) However, one interesting finding that 

Schwanen et al (2002) did was that the car ownership and the income had a relative 

small impact on the correlation of the travel time. This is in contrast to McLefferty’s 

studies (1997), who have studied New York, states that women are travel shorter 

because they have less access to car.  Gil Sol´s (2013) finds that men often have more 

access to a car than women, and if a household has two cars, the man gets access to the 

newer car and so on. In the household where one of the workers has access to a car the 

man is often prioritized to this (Gil Solá, 2013).  

Hjorthal’s (1998) research also shows that women are more likely to travel by public 

transportation than men. However, for both men and women, the car is the most used 

mode, and going by bike is preformed in the same extent between the genders. Still 

women are walking more and men has more access to both car and drivers license 

(Hjorthal, 1998).  

3.5 Limitations in the mobility 

Gil Solá (2013) writes in her dissertation about the gender contracts and how the gender 

contracts effects the mobility of people in a household.  Gil Solá argues that in all of the 

households where two person’s live together there is a gender contract that sets the 

terms for how the mobility of the household will be. Who in the relationship travels 

further, who have access to the car and who are responsible for the children and the 

unpaid household work.  Gil Solá continuous to argues that there are two kinds of 

gender contracts, the traditional and the equal. In the traditional gender contract the man 

and the woman are different and the man limits the woman in her mobility because 

there is a power relation between the man and the woman. These kinds of households 
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have a male dominated plan for how to make the solutions for the “life puzzle”
3
. This 

since the man’s work is prioritized many times because of higher wage and larger 

responsibility and the woman are working closer to home and the children. An equal 

gender contract means that the man and woman has different roles in the household but 

no power relation and no one’s mobility or space becomes limited. These kinds of 

household have more creative solutions for how to run the “life puzzle”.  

This gender structure affects the travelled distance and time for men as well women and 

by that the mobility. One aspect is that this can be seen as a result from that woman is 

working more part-time. This may be due to that women are often more responsible for 

the unpaid household work and can therefore not travel in the same extent when their 

spouse is commuting a further distance (Gila Solá, 2013). Similar findings were found 

in Sandow’s (2011) study of the effects of long-distance commuting (over 30 km).  

However, woman who works working full time travels often for a longer compared to 

men (Kwan M-P, 2000). McLefferty (1997) also found that the further the man in the 

household commutes, the less the woman. Still, the travelled distance also effects if the 

commuter have children or not. Men who have children commutes further while women 

that commutes who have children travel shorter distances (McLefferty, 1997)   

  

                                                 
3
 Life puzzle is a the practical agreements to combine work life with family life  
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4. RESULTS 

Since this is a study to see what individual characteristics that influence commuting 

distance and the mode of transportation the study will test the recent research and 

theories of transportation and commuting and test the theoretical based independent 

variables and the dependent variables: mode of transport and travelled distance. First by 

present descriptive statistics to see the relationship between the variables and later 

present the made regressions to see the significant.  

4.1. Descriptive result of the dependent variable mode of 

transport 

The most used mode of transport for commuting is overall is the car with almost 50 % 

of the travels followed by the non-motorised transportation modes such as bike and by 

foot. 37 % of the travels are made by non-motorised transportation, bike and by foot.  

The share of population that travels by public transportation is less than 20 % to 

compare with the car that is dominant with almost the half of all the transportation.  

 

 

Figure 3Distribution of the modes of transport (Source: The Travel Survey of Southern Sweden) 
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Figure 4 below shows that the car is dominated as used mode of transportation for 

commuting among men and for women. However there is a smaller gap to the second 

most used mode, the bike, for women than by men.  

Women are also using the bus twice as much as men. The train has a more equal gender 

distribution while women are also walking and going by bike in a larger extent than 

men. A reason to this can if women are working closer to the home so the distance 

encourage these travel modes compare to the car and therefore men travel becomes 

priority.   

 

Figure 4Source: Distribution of the travel modes by gender (The Travel Survey of Southern Sweden) 

 

From the next chart, figure 5, it is shown that the car is the most used mode of 

transportation also when it is divided by country of birth. The group of foreign born 

uses the car the most to commute followed by a gap the other modes. The Swedish born 

commuters are also choosing the car in first hand by followed by the bike and by foot in 

larger extent than foreign born. The use of car can explained by the travelled distance 

here as well and the mean travelled distance is presented in table 4.  
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Figure 5 Distribution of travel modes divided by birth country (Source: The Travel Survey of Southern 

Sweden) 

Depending on the household situation there are also differences in the choice of 

transport mode. Just like in figure 4 and five, car and bike is most used over all. 

However, there are interesting finding when looking at the characteristics of the 

households that is expressed in table 3. Single people go less by car than spouses and 

more by bike and people with no children tend by travel more by bus and train. This can 

be due to that without children no overall have a need for car since they do not need to 

driver children to school or other kinds of errands. The cost can also be a barrier to the 

single household since they are commuting the least by car. Yet, the spouse goes more 

by car even though they do not have children. Most users of car are spouse with 

children that can be of the reason that they have two incomes in the household and the 

children gives then a need for car. People without children go more by bike, one reason 

to this may be that people without children lives closer to the city centre and therefore 

more closer to go by bike and  people with children might live in a house further from 

the city centre.  
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Table 2 Distribution of travel modes divided by type of household (Source: The Travel Survey of Southern 

Sweden) 

 SINGLE 
WITH NO 

CHILDREN 

SPOUSE, 
NO 

CHILDREN 

SINGLE 
WITH 

CHILDREN 

SPOUSE 
WITH 

CHILDREN 

 

      

CAR 40.2% 46.8% 38.7% 56.1% 48.6% 

BUS 12.8% 11.0% 6.5% 6.0% 9.5% 

TRAIN 7.4% 6.5 % 4.8 % 3.8 % 5.6 % 

BIKE 30.1% 25.0% 37.1% 26.8% 26.9% 

BY 
FOOT 

9.5 % 10.7% 12.9% 7.2 % 9.4 % 

 100.0% 100.0% 100.0% 100.0% 100.0% 

 

 

 

Figure 6 shows there are differences in commuting modes and education level. When 

studying the by education level, her as well the car is the most used mode for 

commuting. However, the car is used in a larger extent by low educated than low 

educated, almost 10 % more. Notable is that the low educated commutes by almost 10 

% more than the overall distribution, shown in figure 3.  Distinguished here is also that 

the highly educated are significantly more using the bike as a mode for transportation. 

One explanation to this can be that highly educated lives closer to the city centre and 

therefore makes it easier to use the bike and low educated lives more in the periphery 

part of Malmö if me assume that the high educated occupations are located in the  

central parts of Malmö. The use of train is also lower among low educated than the 

average of the survey. This can be due to the assumption that train commuter travel 

further and in this case maybe Lund that is a University town that contribute to 

employment to many highly educated.   
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Figure 6 3Distribution of travel modes divided by education level (Source: The Travel Survey of Southern 

Sweden) 

 

Figure 7 presents the distribution of income level and mode of transport when 

commuting to work. The first to note in figure 7 is the screw distribution of car 

commuters, almost 20% more of high educated commutes by car than low income 

households.  What is also apparent from this table that low income are more in a larger 

extent users of the bike and walking as a mode of transportation than middle or high 

incomers. The low incomes are using less car and more public transportation as well.  

Interesting is that the different distribution between bus and train. The train commuters 

are even spread of the income groups and the bus is used in a larger extent, almost twice 

as much. Useful here would have if knowledge in the bus commuting is bus use within 

the Malmö or regional bus commuting.  

 

This seams contradictory compared to the result in figure 6. If the assumption is that 

high educated have a higher income and the low educated has a lower income. By 

comparing these two results it does not fly. In figure 6 the low educated used the car 

more and in figure 7 the high income households used the car the most (and they are 
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high educated?). The same phenomenon occurs when looking as the walking and bike 

use. In figure 6 the high educated (and high income households) are walking and going 

more by bike and in figure 7 low income households are walking and go more by bike.  

 

 

Figure 7Distribution of travel modes divided by income level (Source: The Travel Survey of Southern 

Sweden) 
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4.2 Descriptive result of the dependent variable the travelled 

distance  

Over 50% of the respondents travel more than 5 km (median distance is 5 km) to work 

and as can be seen in figure 8. The mean is 12, 9 km for travel to work. Relative low 

share of the respondents are travelling more than 10 km.   

 

 

Figure 8 the distribution of travelled distance (Source: The Travel Survey of Southern Sweden) 

 

In the table 4 the mean travelled distance is shown.  The groups that commute the 

shortest distance are single parents, women and low income households. The furthest 

distance commutes high incomers followed by foreign born and men. The high income 

household, foreign born and men are also commuting more by car and that can a 

correlation that the travelled distance and car use. So the group that commutes by car 

seams to commute the furthest distances is not that surprising.  

Noteworthy is that highly educated travels over the mean distance and are also using the 

bike in a larger extent. Low income household is also walking the most so that seems 

reasonable due to the mean distance. There is a slight difference in travel distance 
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between high and low educated commuters with only 1, 4 km and 7 km between high 

and low income households. Between the genders it differs 4, 5 km. There is also a 

large difference between single with children and single without children of almost 4 

km to compare with spouses children or not where it differs only 1 km. This can be a 

result of the increasing responsibility and duty by being a single parent. There is also a 

large gap between foreign born and Swedish born in the commuting distance with over 

5 km. By comparing the mean distance and the most used mode of transportation it 

looks like they have a relationship. The groups that travel the furthest often used the car 

in a larger extent but with some exceptions such as high educated and single without 

children.  

Table 4(Source: The Travel Survey of Southern Sweden) 

Characteristics 
 

Mean 
Travelled 
Distance  

    

Single with Children 7.83 

Low income 9.56 

Woman 10.73 

Medium Income 10.78 

Swedish Born 12.05 

Low educated  12.5 

Spouse with kids 12.51 

Single with no children 12.65 

High education 13.1 

Spouse. no children 14 

Man 15.09 

Foreign Born 17.1 

High Income 17.48 

 

4.3 Statistical analyses and results  

Regressions where made to further scrutinise the relationship between dependent and 

independent variables. In the first regression, the multinomial regression, the coefficient 

is shown and the significant level.  The regression is made to test the relation between 

mode of transport and the individual variables,  the gender, origin of birth education 

level and type of household’s effect of each outer.  
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4.3.1 Multinomial regression analysis 

The first models parameter estimates/coefficients and significant level is presented in 

table 5.In this multinomial regression the car is chosen to be the reference category. 

That means that if the logit estimations (coefficient) are more than 0 that means that is 

more likely to go by bus, train, bike or by foot rather than car. If the coefficient is less 

than 0 it means that it more likely to go by car since the model uses the car as reference 

group to compare with.  

 The first thing to look at is the intercept to see predict another mode that car for 

commuting. Since all of the intercepts in this case is <0 it is clear that the car is the most 

used more of transportation when commuting. The further from zero, the less likely to choice 

the car. This also makes it possible to read that the probability to choice bike is the second most 

expect (accept from the car) and train the least likely.  

The next step is to see the see the multinomial logit estimations for the characteristics 

comparing men to women for bus relative to car given that the other variables in the model are 

hold constant. The coefficient for men are -1,044 (and significant) units less to choice the bus 

compared to car.  So, men are less likely to prefer/choice bus over car than women.  

The result also shows 0 values of the groups “Spouse with no children”, “High education level” 

and “High income household”. This since that is used as reference groups in the same way as 

gender. So, the coefficient shows the estimate that “spouse, no children” 0,667, means that it is 

it is more 0,667 more likely to go by bus than car compared to the spouse with children.  

The result from the regression shows that the car is the most used of transport overall by 

studying the intercept. The second most used is the bike followed by bus, by foot and train. 

These findings are in order to the earlier descriptive statistics presented in figure 3. However it 

is important to test it also in a regression to see the other individual effect in the regression.  

People with spouse and no children are also estimated to go more by transportation compared to 

the reference group spouse with children. This in accordance with the result from table 2.  

 One of the results that distinguish the most is the low income variable that has both a high 

significant level and a high coefficient in all of the modes of transport. The low income 

households are according to this regression more estimated to choice another mode of 

transportation than car and is the only group that have a significant result that would predict 
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that. This would mean that the contradictorily result from the descriptive part in figure 6 and 7 

can therefore be rejected when comparing to the coefficient. Here the low educated are 

estimated in a larger extent to go by car than any other mode to commute.  

Table 5 Result from the multinomial regression (Source: The Travel Survey of Southern Sweden) 

   Bus Train Bike By foot 

   coefficient coefficient coefficient coefficient 

Intercept  -1.663** -2.261** -0.842** -2.038**  

           

Gender Man -1.044** -0.393 -0.682** -0.822** 

 Woman 0 0 0 0 

Origin of 
birth 

Swedish born -0.181 -0.162 0.655** 0.629* 

 Foreign Born 0 0 0 0 

Household Single. no 
Children 

0.49 0.633 -0.115 -0.081 

 Spouse. no 
Children 

0.667** 0.666* -0.054 0.414* 

 Single. with 
Children 

-0.468 0.191 -0.038 0.036 

 Spouse. with 
Children 

0 0 0 0 

Eduation 
level 

Low Education 
level 

-0.540* -0.818** -0.711** -0.713**  

 High Education 
level 

0 0 0 0 

Income  Low Income 1.326** 0.745* 1.061** 1.289** 

 Medium Income 0.387 0.407 0.403* 0.301 

 High Income 0 0 0 0 

P-value: **=<0. 01 *=<0. 05 

4.3.2. OLS Regression analysis  

The last model is the OLS regression. The regression investigates the effect of the 

independent variables has on the travelled distance. The regression is made by including 

the dummy variables that is attached in Appendix 1. The OLS regression is made to see 

the independent variables effect on the continuous dependent variable “Travelled 

Distance”.  

In accordance to the descriptive results people within high income households are 

commuting further distances and the coefficient of 11, 39 indicates of a estimated 

difference compared to low income households. On other finding that is in accordance 
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to the previous the women’s travelled distance compared to men’s. The foreign born 

stands out with a coefficient of 6, 8 which predict a relative larger commuting distance 

than Swedish born. People with children indicate to commute further distances 

compared to child less people.  

However, the finding of high educated and high income gives is hard to follow since the 

education level variables is not significant. But that could indicate that the education 

level is affected of something else. This can indicate that the education level shall be do 

not follow theories from previous studies.   

Table 6 Result from the OLS regression (Source: The Travel Survey of Southern Sweden) 

       Regression Travelled Distance Coefficient 
    

Gender Woman -4.07* 

 Man 0 

Origin of birth  Foreign born 6.828** 

 Swedish born 0 

Household Situation  Children 3.190* 

 No Children 0 

 Single  -2.846 

 No Children  0  

Education level  Low Education  0.957 

 High Education 0 

Income level Low Income 0 

 Medium Income 3.06 

  High Income  11.389** 

P-value: **=<0.01   *=<0.05 
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4.4 Concluding result  

After finishing the descriptive analyses and statistical analyses some findings 

distinguish a bit more. The first that the car is dominant in all of the categories and is 

followed by bike but also within the subgroups of foreign born, low educated and 

among pairs and not by parents. The largest users of non-motorized transportation are 

singles, Swedish born and low income households. The groups that use public 

transportation in a larger extent are foreign born, people with no children, low educated 

and medium income households. The furthest distances commutes people within high 

income households, foreign born and men and the shortest single parent, low income 

and women.  

The finding from the descriptive analyses between the low high income and high 

educated and the transport mode. If the assumption is that high educated have a higher 

income the result becomes contradictory. Especially since the result shows the same 

findings both from the descriptive statistics.  However, the variable are not significant in 

the OLS regression of the mean distance and show less likely to go by car in the MNL 

regression which indicates that is shall not the used in the analysis. The result in the 

descriptive can be affected by other individual properties.  
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5.   DISCUSSION 

The aim is see the importance of individual characteristics for the use of different modes 

of transportation when commuting to work and see factors that has an effect in the 

choice in modes of transport and the travelled distance.  

To study and measure access and accessibility is a hard and complex process.  One of 

indicator is the travelled distance and this study showed a large variation in the reach of 

the commuting distance and the commuting can be an indicator of the mobility. The 

result from this study can have some problem to generalize over other areas or cities. 

This since Malmö distinguishes a bit from other cities in Sweden with its geographical 

location in a metropolitan area and is connected to Copenhagen. One other factor is the 

surveys relative low response rate of 46 % which can make it harder to generalize the 

result to other areas and regions. 

The shortest distance commutes women, single parent and people in low income 

households.  This study produced results which corroborate the findings of a great deal 

of the previous work in this field. One example is McLefferty (1997) that found that 

men travel more by car and further than women and are more likely to work closer to 

home. All of these groups, which commutes the shortest distance, can seems to be all 

ready exposed and not know as strong economical status and the constrains in mobility 

can limit their opportunities in the region. The exposed (economical) situation is a result 

of a less mobile life.  One other aspect is that is a reflection of a structure which leads to 

a limitation in the mobility.  

The car is the most used mode of transportation in a majority the studied groups which 

gives a large reach and mobility.  Reasons to this can be the “freedom” that a car gives 

compared to example the public transportation. One other reason can be the phenomena 

trip-chaining. The trip-chaining as a reason to go by car the car gives possibilities to 

perform many stops and run errands easier and the car makes is possible to travel 

relative far distance and therefore the car facilitates these kinds of activities.  The 

women stand for the most of the trip-changing and the most service errands but are still 

using the public transportation in a larger extent (Hjorthol, 1998; Krantz 1999 cited in 

Gil Solá, 2013). This arrangement can be an affect of the gender contract, the mobility 
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of persons that live in a relationship is affected by a structure where the man’s mobility 

is superior to the woman’s (Gila Solá, 2013).  But it not only Gil Solá ideas that reflects 

a structure, also who will have the car. McLefferty (1997) also finds that the men often 

go by car. So is it that car a symbol that reflects the structure of the genders? The man’s 

freedom, work and time are more valued and therefore he goes by car. This kind of 

rationality can origins from a gender structure more than a rationality of who have the 

larger need for car even though the women often have the larger responsibility of the 

household and could have benefited from a car.  

The single household is also using the car to commute in a shorter extent, can this 

because of the cost or is there other incitement? If the assumption is that single people 

live closer to the city centre which can encourage going by non-motorized mean or by 

public transportation. Or maybe the mobility is stronger to this group if they don’t have 

a car and that give this group the requested freedom and mobility. Instead the choice to 

not have a car gives the requested freedom and do not have issues like car parking and 

traffic jams. 

Lewin et al (2006) writes that foreign born feels less safe in public space can that 

explain why foreign born uses less non-motorised transpiration. This can be one 

explanatory factor since the Swedish born is walking and going by bike in a larger 

extent. Except from the lower levels of knowledge on driving and go by bike, can the 

lack of safety among foreign born depend on a fear of racism and fear of hate crime as 

well. Or can this be because of cultural differences in the accessibility and rights to the 

public space.  Depending on how long a person have lived in a place, if he/she has the 

feeling of belong and have access to this certain public space. Still, the fear of crimes 

can affect people’s behaviours and by that limit or change the mobility of especially 

women (Sandow, 2011).The fear than therefore limit the accessibility.  

The result from the regression shows that education level is not significant for travelled 

distance but high income projects a further travelled distance compared to low income 

household. This strengthens the argument that economical incitement is crucial when 

commuting (Sandow & Westin 2010; Gil Solá 2013; Plaut 2006). The result from the 

regressions also predicts that low income households are more likely to use other mode 

of transport to commute in a larger extent compared to high educated who are predicted 
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to go more car in first hand.  These findings can indicate that the car and the distance 

are increasing when the economical winning is larger and the economical win is a 

trigger to commute further distances. Reasons for the contradictive result in the 

regression can be explained by the individual. Öst and Lindgren (2012) findings that the 

GDP have a strong relationship with the commuting distance also shown that there is a 

relation between economic and travelled distance.   

One other thing that distinguishes is that high educated travels more by train.  Since 

Malmö is located in a metropolitan area where several creative and knowledge clusters 

a spread in the region such as Lund University, Sony Mobile and hospital and 

Helsingborg with many employees at McNiel. One other finding is also the high mean 

for travelled distance among foreign born. This can also be that they are linked to any 

other variable such as high income and high educated. This could point to that the 

foreign born is work related migration and in this case that could mean that they live in 

Malmö and commutes i.e. to the hospital in Lund or other high educated occupation.   

Regional enlargement is used as a way towards sustainability in the region and some 

problems occurs according to this study. After 45 min peoples will to commute declines 

rapidly (Johansson et al, 2002) and this study indicates that it that in this case as well 

since the 50 % travellers less than 5 km for example. Dissociable is however the aim is 

to get people to commute more if it is possible to do that without cross the 45 min limit 

and how to motivate that. Increased commuting and regional enlargement can many 

times be seen as a positive effect and a goal from the politicians to strength the region. 

However, the there are negative effects such as higher rates of divorcee and higher 

mortality rates among long- distance commuters (Sandow, 2014; Sandow, Westerlund 

& Lindgren, 2014). So this is aspects that should be included in the planning process as 

a part to the social sustainability aspect. Even though the economical incitement to 

commute is strong there are soft values included and regional enlargement is not a 

“universal quick fix” 

Hägerstands’s argument is that there is a completion of different happenings in  the 

time. Interesting is then to think of what loses in the commuters time geography. The 

result and previous studies (Gil Solá, 2013) can point to that the family time is losing 

and the work time winning which can lead to an economical winning.  This since 
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spouse and single without children travels far over the median distance can this be 

motivated of that they have less components in their life that compete of time as well as 

for men that often has less responsibility of the households (Gil Solá, 2013).  

To conclude, we all have access but not everyone have the accessibility to be mobile 

and therefore take advantage of the amenities that the mobility can give such as carrier 

opportunities and economical winning. Things that are limiting the accessibility are 

different structures such as gender and how things are prioritised and how much 

commuting time that “fits” in to different peoples life. And off course the economical 

aspect. The economical benefit can over build the obstacles that can limit the mobility 

and the accessibility.  

 

5.1 Future research  

In the future research studies where each the independent variables are divided into 

gender would have been interesting.  To be able see the all through effect that gender 

has the investigated individuals’ characteristics in this study.   

Qualitative method such and interviews can be interesting to see in the individuals and 

if they make an active chose of transportation or what motivates the choice and the se 

the awareness of what influences the mode of transport and travelled distance.  
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Appendix 1 

  Dummy_child Dummy_nochild Dummy_single Dummy_spouse 
Single, No 

children 0 1 1 0 
Spouse, No 

children 0 1 0 1 
Single with Child 1 0 1 0 

Spouse with Child  1 0 0 1 
  Dummy_lowedu Dummy_highedu 

  Elementary school 1 0 

  Upper secodary 
school  

1 0 

  Post secondary 
education 

0 1 

  University 0 1 

    Low income 
household  

Medium income 
household 

High income 
household 

 100K 1 0 0 

 200K 1 0 0 

 300K 1 0 0 

 400K 0 1 0 

 500K 0 1 0 

 600K 0 1 0 

 700K 0 0 1 

 800K 0 0 1 

 >900K 0 0 1 

 
 

 

 

 

 

 


