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Abstract 

 

This paper will investigate the relationship of travel time between home and the workplace of mostly 

short-distance commuters on the job satisfaction of these workers. The paper will start with a 

theoretical approach in which earlier literature will be evaluated to show the scientific and social 

relevance of the subject, as well as providing context on the variables that are used intensively in the 

paper. After this theoretical framework, the paper will continue with an empirical approached focus 

on a sample of Dutch commuters that filled in a questionnaire each month. Multiple aspects of job 

satisfaction from this questionnaire will be used as data in the empirical research. Ultimately the goal 

of this paper is to find out whether the commuting time of Dutch employees has a significant effect 

on their job satisfaction. 
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Introduction 

Commuting from home to work is part of everyday life and is done by almost everyone. How an 

individual experiences this commute and how they are influenced is different however. The way an 

individual experiences their commute may influence the state they are in when they arrive at the 

workplace. This commuting time has been shown to be increasing over the years as daily commuting 

times increased in Germany by eight minutes between 1991 and 2001, by three minutes in the 

Netherlands between 1975 and 2000, and by twelve minutes in the United States between 1975 and 

1994 (Gimenez-Nadal & Molina, 2014). Since this time spent traveling from home to work and back 

reduce the leisure time of individuals, this might impact them negatively overall and in the way their 

perceive their job. To find out if the commuting time has an effect on the job satisfaction, in this 

paper we will research the relationship between these two variables. Several different aspects of job 

satisfaction will be taken into account as well as the overall job satisfaction. Therefore the following 

research question will be tested: 

“What is the relationship between commuting time and the different aspects of job satisfaction of 

workers in The Netherlands?” 

The data will be collected from the Netherlands and the commuting times go from 0 minutes up to 

240 minutes. First a theoretical framework will be constructed in order to evaluate previous 

literature and to show the importance of this research. Then using the data from the LISS Panel, this 

paper will research the effect of commuting time on six different aspects of job satisfaction. Theses 

aspects are satisfaction with salary, working hours, type of work, atmosphere among colleagues, the 

career so far, and satisfaction with current work. Then a fixed effects regression will be used to find 

the results of this research over time. After finding the results, the research will draw a conclusion 

and identify what this conclusion implies for employees and firms as well as give an advice on how to 

deal with commuting time. 
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Theoretical framework 

First of all it is important to look at the independent variable of this research; the job satisfaction, 

and show why this variable is important for companies to pay attention to. Job satisfaction is defined 

as the level of contentment a person feels regarding his or her job and is mainly based on the 

perception of an individual. 

 

Job satisfaction in itself is a very important variable for firms. To show another example of the 

importance of this variable in our research we have to look at a paper by Judge et al. (2001) on the 

relationship between job satisfaction and job performance. In this paper, titled “The Job Satisfaction-

Job Performance Relationship: A Qualitative and Quantitative Review” they first evaluate seven 

earlier presented models on job satisfaction and performance and conclude that the results of these 

models are inconsistent. An explanation given for the inconsistency of these results is that the 

models have been proposed but not have been thoroughly tested.  

 

Judge et al. then performed a meta-analysis on 312 studies concerning job satisfaction and 

performance and a total of 54.417 observations, which was a much larger sample size than earlier 

conducted meta-analysis. Job satisfaction is measured on a 10 point scale as reported by the 

employee and job performance is measured by a performance rating of the employee by the 

supervisor. The results of this meta-analysis showed that the true correlation between job 

satisfaction and job performance was 0.30, this means that for every 1 point that an employee rated 

their job satisfaction higher, their job performance as reviewed by their supervisor went up 0.3 

points, which is a moderate positive and significant outcome. What this means is that a higher 

reported job satisfaction by the employee correlates with a higher performance rating given by the 

supervisor.  

These results show that job satisfaction as perceived by individual employees can be an important 

part of a business’ overall performance. This supports the research done in this paper as it gives extra 

incentive to research the factors of job satisfaction. One of these factors is the relationship between 

commuting distance and job satisfaction which will be reviewed in this research and this is important 

to research because it can bring insights on how to increase the overall performance of a business if 

a significant correlation is found. 

Previous research on the effect on the relationship between commuting time and job satisfaction has 

been done in a paper by V. van Sprakelaar (Commuting Time, a Must or a Pleasure?, 2016). This 

research tests the relationship between commuting time and job satisfaction in Europe and also 
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looks at the effect that tax-deductibles might have on the job satisfaction. This paper focuses on the 

job satisfaction in general, the satisfaction with atmosphere among colleagues, and the relationship 

between worker and supervisor. To test the relationships Three Ordinary Least Square models are 

used. To measure the effect of tax deductibles, the variable tax deduction on travel expenses is 

added to these models. The outcome found by running these OLS regression models is firstly that 

there is a negative and significant relationship between commuting time and job satisfaction, which 

supports the hypothesis of the paper. It also showed a negative and significant correlation between 

commuting time and satisfaction with atmosphere among colleagues, as well as satisfaction of 

worker-supervisor relationship. The relationship that is found on between tax deduction on travel 

expenses and all three aspects of job satisfaction turns out not to be significant. The findings of this 

paper by Van Sprakelaar are very useful for this paper because they show us that the relationship 

that is central in this paper is significant and negative when using a sample of European countries. In 

this paper we will look at a sample of the Netherlands and also include other factors of job 

satisfaction that have not been researched in this paper. 

 

Earlier research on the relationship between commuting time and job satisfaction has been done by 

Mattias Spies in the paper “Distance between home and workplace as a factor for job satisfaction in 

the North-West Russian oil industry”. The research conducted by Spies differs from the research in 

this paper on several aspects. First of all, the research is done in Northern Russia, where commuting 

distance is considerably greater than in the Netherlands. Secondly, employees have accommodation 

provided at the place of work instead of commuting daily, like is done by the sample of Dutch 

workers. 

 

First, the study tests the immediate correlation between commuting time and job satisfaction by 

using a Spearman correlation. In the second approach three groups are classified based on distance 

between home and workplace. A Kruskal-Wallis test is performed in order to analyze the average job 

satisfaction of these three groups. 

The outcome of the Spearman correlation shows a slightly positive and significant outcome of 0.144, 

indicating that job satisfaction is higher for individuals with longer commuting distance. The Kruskal-

Wallis test shows that it is possible to conclude that average job satisfaction increases significantly 

with distance in the three mean groups. The majority of results indicate a positive linear correlation 

between commuting distance and job satisfaction (Spies, 2006). 

 

The research performed by Spies was based on long distance commuting with accommodation 
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provided at the workplace. These results cannot be extrapolated to daily commuting of shorter 

distances without accommodation at the workplace. Therefore this paper will focus on how daily, 

relatively short commuting distance can have be correlated with the job satisfaction. 

Earlier research was done on the influence of commuting on the overall happiness of workers. This 

research was conducted by Olsson et al. (Happiness and Satisfaction with Work Commute, 2012) and 

it researched how the satisfaction that people have with their work commute contributes to their 

overall happiness. The paper used data on work commuters in the three largest urban areas in 

Sweden. The data on travel distance was separated into three groups, short (under 20 minutes), 

medium (between 20 and 35 minutes) and long (more than 35 minutes) commute time. The research 

used nine seven-point satisfaction scales to determine the satisfaction of the commuters. Looking at 

the averages of the different groups showed that the satisfaction with commute was higher for the 

groups with shorter commute time than for the groups with longer commuting time. 

 

Multiple linear regression was performed by Olsson et al. with overall happiness as the independent 

variable and commuting time as dependent variable. This multiple regression with respect to overall 

happiness showed that satisfaction with the commute itself directly and substantially influences the 

overall happiness of an individual. What this research shows is that routine activities play an 

important role in the overall happiness. The research assumes a causal direction from satisfaction 

with work commute to overall happiness but it can’t rule out reverse causality. What is important to 

take away from this paper is that work commute has a high correlation with happiness, which means 

that it could possibly have a high impact on job satisfaction as well.  

 

The Office for National Statistics of the United Kingdom conducted research on the relationship 

between commuting to work and personal well-being. The research used data on over 60.000 

respondents and used different models to capture the different aspects of commuting. These models 

include commuters versus non-commuters, commuting time in minutes, commuting time in banded 

periods, travel mode, travel mode with travel time. All models included control variables such as age, 

sex, ethnicity, etc. Ordinary Least Square regression was performed for these models. 

 

The first result showed that commuters have an overall lower life satisfaction, level of happiness, and 

more anxiety than non-commuters, which is in confirmation with Olsson et al. Research on 

commuting time showed that for each additional minute of commuting time the life satisfaction, the 

sense that one’s activities are worthwhile, and happiness level decreased with 0.002 in how people 
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rate their life on a 10 point scale (UK Office for National Statistics, 2014). This is an important result 

to interpret, because it shows a negative impact of commuting time. Research on travel time bands 

showed the same negative impact of commuting time starting from a minimum of 30 minutes travel 

time. 

The results of this paper by the Office for National statistics show that travel time can have a 

significant negative impact on personal well-being, but it does not mean that long travel time also 

negatively impacts job satisfaction, as there might be other variables that can compensate this 

negative impact. Therefore in the research on commuting time and job satisfaction variables that can 

compensate for longer commuting tome and lower personal well-being such as higher income or 

more suitable working conditions have to be taken into account. 

Previous research on how negative effects of lengthy commutes can be minimized or even offset has 

been done by Jachimowicz et al (Jachimowicz, Lee, Staats, Menges, & Gino, 2016). Their research 

focused on the transition from home- to work-roles and the how this role transition can be 

influenced. They presented three hypotheses in their work to research this subject. Another factor 

that the paper focused on was the trait self-control of individuals and whether this trait influenced 

the role transition. The first hypothesis that was formalized was that “the negative relationship 

between commute time and job satisfaction is less pronounced for employees that have high trait 

self-control, than for those that have low trait self-control”. The method used for testing this 

hypothesis was sending out two surveys, one regarding individual’s trait self-control and one 

regarding commuting time and job satisfaction. The results of these surveys concluded that 

employees with high trait self-control were less affected by the commuting time than employees 

with low trait self-control when it comes to job satisfaction. The second hypothesis presented was 

that “employees with high trait self-control were more engaged in work related prospection”. Work 

related prospection refers to “the ability to represent what might happen in the future”. A survey 

regarding work related prospection was sent out and using a logistic regression, it showed that trait 

self-control was positively related to the employees’ likelihood in engaging in prospection. The third 

hypothesis formalized was “Work-related prospection attenuates the negative effect of commute 

time on job satisfaction”. The method used to research this hypothesis was a survey done over time 

in which the respondents first participated in a survey concerning commute, trait self-control, job 

satisfaction, and demographics. In the second phase, individuals received text messages with a 

question regarding the extent to which they engaged in work related prospection during their 

commute. In the third phase individuals were allocated into four experimental conditions: (1) work-

related prospection, (2) gratification, (3) mixed, or (4) control. Then respondents received a text 

before commuting and were asked to engage in (1) work-related prospection, (2) relaxing activities, 
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(3) mixed conditions, or (4) do what they normally would do. In the end individuals filled in the first 

survey again. The outcome of this survey was that work-related prospection was higher in the 

condition that of work-related prospection and lower in the condition that prompted gratification. 

There was no difference in the mixed condition. For employees that engaged in work-related 

prospection, job satisfaction was significantly higher, and for employees in the gratification it was 

lower at the 10% significance level. These findings tell us that negative effects of lengthy commutes 

can be lowered by engaging in work-related prospection, as it helps with the role transition from 

home to work. This finding is important for the research in this paper, because it can tell us how to 

negate the effects of commuting time if a negative effect is found for the sample used in this paper. 

This theoretical framework on job satisfaction shows the importance of job satisfaction, namely it’s 

influence on the job performance and in turn, it’s influence on the overall performance of a business. 

It shows a negative correlation of long commuting distance with the job satisfaction in a Russian oil 

company, which gives us a possible indication of the same negative correlation in short distance 

commuting. The positive relationship of the commuting distance on the overall happiness is showed 

by Olsson et al. and provides us with an insight on the overall happiness, which could be related to 

job satisfaction.  

None of the reviewed papers present short time commuting as an influencer of job satisfaction. The 

reason that this research will investigate job satisfaction as the independent variable is firstly 

because no such research can be found in earlier literature and thus this has not been thoroughly 

researched. Secondly short distance commuting could in fact be a driver of job satisfaction because 

of the mental and physical state upon arrival at the workplace. As shown by the UK Office for 

national statistics, the commuting time has an influence on the health and mental state of the 

commuter (UK Office for National Statistics, 2014). Immediately after commuting, the commuter will 

arrive at the workplace and therefore the possible stress can influence the perception of the 

individual’s job satisfaction and in turn the motivation to work. Therefore the research question of 

this paper is centered around job satisfaction and will be as followed; what is the relationship 

between commuting time and the different aspects of job satisfaction of workers in The 

Netherlands? 

As shown in the theoretical framework, previous literature has found a negative impact of 

commuting time on both health and happiness of workers. These findings lead us to believe that the 

influence of commuting time on the job satisfaction will be a negative one. In the rest of this paper, 

this hypothesis of negative impact will be tested using fixed effects regression with the data that will 

be explained in the upcoming section. 
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Data 

The data used in this empirical study is data from LISS (Longitudinal Internet Studies for the Social 

sciences) panel administered by CentERdata. The data is collected from a panel of almost 8000 

individuals that complete online questionnaires and in this paper we will use the yearly panel data 

that has been collected over the years 2008 to 2016. The first data obtained is data on commuting 

time and distance. Commuting is defined as recurring travel between work and residence. In this 

case, the amount of minutes traveled between home and work (one way) as reported by the 

individual, the crow distance between home and work in kilometers, and the distance in kilometers 

traveled as reported by the individual are obtained. If we look at a summary of this data we can see 

that there are only 313 observations for the distance traveled in kilometers and 3024 observations 

on time traveled in minutes. Therefore we will use the time traveled in minutes as the variable for 

commuting in this paper. In Stata, we will refer to this variable as Commuting Time. The time 

traveled in minutes has a mean of 27.3 minutes and shows a minimum value of 0 and a maximum 

value of 240 minutes. When looking at the data for crow distance, we see that the data is skewed 

because of some observations with values of -8, -9, and -10. This is because when an individual 

responded with “ I prefer not to say” it was represented with -8, “I don’t know” was represented by -

9, and “I work abroad” by -10. In order to use this data values of -8, -9, and -10 are eliminated from 

the dataset. This gives us a total of 2637 observations for this variable with a mean of 14.2 

kilometers, a maximum of 0, and a maximum of 243.3 kilometers. The variable for crow distance is 

referred to in Stata as Crow Distance. 

Secondly, data on the dependent variable of this paper, job satisfaction has to be obtained. The LISS 

panel data provides us with several variables related to job satisfaction, as well as overall job 

satisfaction.  

The first variable we will use for this is the overall job satisfaction of current work (or overall job 

satisfaction), the question posed to the individuals in the questionnaire was: How satisfied are you 

with your current work? 0 means that you are not at all satisfied with your current work; 10 meaning 

that you are fully satisfied.  

The second variable that is collected is the satisfaction of individuals with wages or salary of the job 

of the current work and the question that was asked in the questionnaire was: We would first like to 

know how satisfied you are with your wages or salary or profit earnings.0 means that you are not at 

all satisfied with your wages, salary or profit earnings; 10 means that you are fully satisfied.  

The third variable is concerned with the satisfaction of working hours and the question posed to the 

individuals was How satisfied are you with your working hours?0 means that you are not at all 

satisfied with your working hours; 10 means that you are fully satisfied.  
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The fourth variable that is collected is data on the satisfaction with the type of work an individual 

does and in the questionnaire this question was posed as: How satisfied are you with the type of 

work that you do? 0 means that you are not at all satisfied with the type of work; 10 means that you 

are fully satisfied. The fifth variable is on the satisfaction of the atmosphere among colleagues and 

the question individuals had to answer is How satisfied are you with the general atmosphere among 

your colleagues? 0 means that you are not at all satisfied with the atmosphere among colleagues; 10 

means that you are fully satisfied. Choose 'I don't know' if you don't have any colleagues. The final 

question asked to individuals was about their satisfaction with their career so far, this question was 

asked in the following way: How satisfied are you with your career so far?0 means that you are not at 

all satisfied with your career so far; 10 means that you are fully satisfied. These variables on 

satisfaction are based on a scale from 0 to 10, with 0 meaning that an individual is not at all satisfied 

and 10 meaning an individual is fully satisfied. If an individual responded with “I don’t know” on 

these questions, this is represented by the value of 999. These variables with value 999 will 

misrepresent the data and therefore they will be eliminated. 
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Methodology 

Cross sectional data studies usually face the difficult challenge of omitted variable bias. This means 

that there are variables that are not defined in the model that are correlated with both the 

dependent and independent variable. These variables could bias the outcomes of such regressions 

and can therefore lead to incorrect results and conclusion. In order to make sure that no such 

omitted variable bias takes place in the research in this paper we will not use a simple OLS regression 

approach. 

To investigate the effect of commuting time on the several aspects of job satisfaction, this paper will 

perform a fixed effect (FE) approach on the panel data. A fixed effect analysis allows us to control for 

variables that are stable over time, such as individual characteristics that do not change over time 

but may affect the predictor variable. By using fixed effects we remove the effect of those time-

invariant characteristics so we can assess the net effect of the predictors on the outcome variable. In 

this case it allows us to investigate whether individuals that have changed their place of work or their 

place of home during the 8 years of observation, or changed their means of transportation, and 

therefore have a different travel time between home and work, have changed in the amount of 

satisfaction they perceive in the different aspects of their work. 

In order to perform a fixed effect regression, the data that has been collected has to be reshaped. 

The data collected has for a different variable for every characteristic and every year for each 

individual (for example: JobSatisfaction2008, JobSatisfaction2009, etc.). This data will be reshaped 

long such that we will have a new variable year and a single variable for every characteristic (for 

example: JobSatisfaction). First we will rename each variable to make reshaping easier. We will give 

the variables the following new names. We will also rename the variable which indicates the ID of 

the individual to UniqueID 

New variable name Meaning 

A Satisfaction with salary 

B satisfaction with working hours 

C Satisfaction with type of work 

D Satisfaction with atmosphere among colleagues 

E Satisfaction with career 
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F Satisfaction with current work 

G Travel distance in minutes 

H Crow distance 

I Travel distance in kilometers 

UniqueID Id for the questioned individual 

 

We will give descriptive statistics of the variables used in this paper in table 1. In this table, it shows 

that variable I has 8,326 observations, which is a lot less than the observations for variables G and H. 

For this reason we will not choose variable I, which is travel distance in kilometers, as our 

independent variable. Variable G has the most observations with an amount of 32,123. Travel 

distance in minutes is more likely to affect the job satisfaction than the crow distance, because crow 

distance does not tell us too much about the inconvenience and time spent of traveling. For this 

reason and because variable G also has more observations we will use variable G as the independent 

variable in this paper. 

To reshape the data correctly the following command is used: reshape long A B C D E F G H I, 

i(UniqueID) j(year). Now the data has been transformed correctly in order to perform fixed effects 

analysis. In order to handle panel data in Stata we will first have to define that the data is a panel 

data by using the command xtset UniqueID year. In this case UniqueID represents the entities or 

panels and the variable year represents the time variable. 

The first relationship that we will investigate is the relationship between the travel distance in 

minutes or commuting time (variable G) and the satisfaction with current salary (variable A). What 

this regression can show us is whether individuals that have to travel longer to get to work actually 

feel compensated in terms of salary for the extra time they travel each day. In this case the 

dependent variable of the equation is the satisfaction with salary and the independent variable is the 

commuting time. The equation of this fixed effects regression will be as follows: 

𝐴𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

A is the dependent variable satisfaction with salary where i=individual and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 
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𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 

After defining the fixed effect equation of this regression we can run this fixed effects regression. We 

run this regression by using the command: xtreg A G, fe. 

The results of this regression can be seen in figure 1. 

The next relationship to be investigated is the relationship that commuting time (variable G) has on 

the satisfaction with working hours (variable B). The hypothesis for his relationship is that individuals 

that have to travel longer to get to work are less satisfied with their working hours. The fixed effects 

regression cancan show us whether this is true. This might be the case because the individuals with a 

long commuting time have to leave the house earlier and arrive home later than an individual with 

short commuting time and the same working hours. So in this regression we will have satisfaction 

with working hours (variable B) as the dependent variable and commuting time (variable G) as the 

independent variable. The equation corresponding with this regression is as follows: 

𝐵𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

B is the dependent variable satisfaction with working hours, where i=individual and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 

The command that we use for performing this regression is: xtreg B G, fe. The results of this 

regression will be shown in figure 2 in the appendix. 

The third relationship that will be tested is the relationship between the commuting time and the 

satisfaction with the type of work that the individual is doing. The hypothesis that we present here is 

that individuals that have to travel further from home to work will be more satisfied with the type of 

work that they do. We therefore predict a significant and positive relationship between commuting 

time and the satisfaction with the type of work. The reason for this hypothesis is that individuals that 

have to travel further to get to work might choose to do so because they were able to find the type 

of work that they enjoy further away from home. In addition, it might be the case that some 

individuals chose a type of work that they are less satisfied with because the travel time to this type 

of work was shorter. This fixed effects regression will have satisfaction with type of work (variable C) 
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as the dependent variable and the commuting time (variable G) as independent variable. We define 

the equation of this type of regression as follows: 

𝐶𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

C is the dependent variable satisfaction with the type of work, where i=individual and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 

This fixed effects regression will be run in stat by using the command: xtreg B G, fe. The results 

obtained from Stata of this regression can be seen in figure 3 in the appendix. 

The next relationship to be tested is the relationship between commuting time and the satisfaction 

with atmosphere among colleagues. The paper by the UK National Office of Statistics showed us that 

longer commuting time can lead to higher anxiety and a lower personal well-being (UK Office for 

National Statistics, 2014). In addition, Olsson et al. showed that longer commuting time could lead to 

a lower level of happiness of the individual. These results could in turn lead to a worse relationship 

between colleagues because of the mental state upon arriving at the workplace (Olsson, Gärling, 

Ettema, Friman, & Fujii, 2012). This negative relationship was indeed found to be significant for 

commuters in Europe (Sprakelaar, 2016).Therefore we propose the hypothesis that commuting time 

has a significant and negative relationship with the satisfaction with atmosphere among colleagues in 

The Netherlands. The relationship tested in this regression could give us more insights whether this 

hypothesis can be accepted or has to be rejected. In this regression we have as dependent variable 

the satisfaction with atmosphere among colleagues (variable D) and as independent variable we have 

the commuting time (variable G). The fixed effects regression equation can be written as follows: 

𝐷𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

D is the dependent variable satisfaction with the atmosphere among colleagues, where i=individual 

and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 
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To run this regression in Stata we use the command xtreg D G, fe. The results as produced by Stata 

can be found in figure 4 in the appendix. 

The next relationship to be tested is the relationship between the commuting time and the 

satisfaction with the career so far of the individual. The hypothesis associated with this relationship 

predicts that some individuals have made the choice to work further from home in order to advance 

their career. Other individuals may have chosen to work closer to home but have had to give up on a 

more promising career for this reason. Therefore the hypothesis predicts a significant positive 

relationship between commuting time and the satisfaction with the career so far. In this fixed effects 

regression we will use satisfaction with career as the independent variable and the commuting 

distance again as independent variable. The equation that corresponds to this regression can be 

defined as follows: 

𝐸𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

E is the dependent variable satisfaction with career so far where i=individual and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 

To run this regression in Stata the following command is used: xtreg E G, fe and the results are given 

in figure 5 in the appendix. 

The last relationship that will be tested is the main relationship to be tested in this paper; the 

relationship between commuting time and the job satisfaction of the current work. Job satisfaction is 

this case means the overall job satisfaction. This relationship will show what the effect of travel time 

from work to home is on how an individual perceives his or her job. The findings of this relationship 

can lead to insights for employers in improving the overall job satisfactions of their employees, for 

example by training the employees in work-related prospection (Jachimowicz, Lee, Staats, Menges, & 

Gino, 2016). Because in previous by van Sprakelaar the effect is found to be negative (Sprakelaar, 

2016), we expect that this will lead to individuals having a lower satisfaction with their current work 

as the travel time increases. Therefore we propose the hypothesis that the commuting time will have 

a significant negative relationship with the satisfaction with current work. The regression in this case 

will have overall job satisfaction (variable F) as dependent variable and commuting time (variable G) 

as independent variable. The regression equation will be as follows: 
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𝐹𝑖𝑡 = 𝛼𝑖 + 𝛽1𝐺𝑖𝑡 + 𝜀𝑖𝑡 

Where: 

F is the dependent variable satisfaction with the current work where i=individual and t=time 

α is the intercept for individual i 

G represents the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 

To run the fixed effect equation in Stata the command xtreg F G, fe will be used. The results as 

produced by Stata can be found in figure 6 in the appendix. 

The fixed effects regression shows us how commuting time is related to each of the different aspects 

of job satisfaction, but it does not show us how much the amount of variance of our dependent 

variables can be explained by our independent variable. To find this value, it is necessary to find the 

adjusted R-squared of the model. In the case of fixed effects we can use the areg command for each 

of the models. First we determine the adjusted R-squared of the fixed affects in the model by using 

the command areg G, absorb(UniqueID) and this gives us a value of 0.4450. By using areg A G, 

absorb(UniqueID) we find the adjusted R-squared value for the fixed effects plus the commuting time 

of the first model. By subtracting 0.4450 from this outcome we can calculate the adjusted R-squared 

of commuting time. We do the same calculations for all the other models and the results are 

produced in table 2 in the appendix. 

Lastly, we will also test for a possible linear relationship between the main variable Commuting time 

and Satisfaction with current work. For this we will run a regular regression, which has the following 

equation: 

Fi = αi +β1Gi + εi 

Where: 

Fi is the dependent variable satisfaction with the current work where i=individual 

αi is the intercept for individual i 

Gi is the independent variable commuting time 

𝛽1 is the coefficient corresponding to that independent variable 

ε is the error term 
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Results 

Now that we have run fixed effects regressions to find the relationship between commuting time and 

the different aspects related to job satisfaction it is time to look at the results from these regressions 

and interpret those results. We will look at each aspect separately and determine how these 

outcomes can be extrapolated to the real world and what their implications are. 

The relationship between commuting time and the satisfaction with salary 

Earlier in this paper we proposed the possibility of the satisfaction with salary being higher because 

individuals would have an incentive to accept a job that is located further from home if the salary 

was significantly higher than jobs available closer to home, and we thus predicted a positive 

significant relationship between these two variables. Now we will investigate the results of the 

regression to see whether this is actually the case. The outcomes of the regression corresponding to 

this relationship can be found in figure 1. Looking at these results, the first thing that is important to 

observe is the coefficient of the independent variable. This coefficient gives us a value of 0.0009939. 

What this means is that for each additional minute that it takes an individual to travel between their 

home and the workplace, the satisfaction with their salary goes up by 0.0009939 on a scale of 10. 

This may indicate that there is a possible relationship between the two variables. However, when we 

take a look at the P-value of the regression it gives us a value of 0.286. This value of 0.286 is greater 

than 0.05 and thus it indicates that the relationship between the commuting time and the 

satisfaction with salary is not proven to be significant.  

The hypothesis that there is a significant effect of commuting time on the satisfaction with salary can 

therefore be rejected for this panel. This outcome may be significant for Human Resource 

departments within firms. The reason for this is that it may not be necessary for firms to significantly 

compensate employees in order to improve their satisfaction. With this in mind, the firms can reduce 

their employee costs. To show why this is significant we can look at a manufacturing firm, whose 

payment to employees generally exceeds 20 percent of the total expenditure and for service firms it 

can even exceed 80 percent of the total expenditures (Belcher & Atchinson, 1987).  

However, the regression in this paper is done with data collected from the Netherlands, a relatively 
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small and country, and a mean commuting time of approximately 25 minutes, which is quite a low 

mean. This means that there might be differences with larger countries, where the commuting time 

of individuals might be greater. It might prove that for longer travel time the compensation with 

salary might significantly affect the satisfaction of employees. 

The relationship between commuting time and the satisfaction with working hours 

In this paper we brought forward the possibility of commuting time being negatively correlated the 

satisfaction that employees feel with their working hours. The reason being that the extra time spent 

traveling to work increased the total time spent away from home. This is because individuals with a 

longer commuting time have to leave their house earlier and arrive home later compared to 

individuals with a shorter commuting time and this could lead to them perceiving their working hours 

as a larger burden. 

The result of the regression on satisfaction with working hours is presented in figure 2. When we 

look at the coefficient of commuting time we see that is has a value of -0.0031968. This indicates that 

for every additional minute spent traveling between home and work the satisfaction with working 

hours decreases with approximately 0.0032 on a 10 point scale. Looking at the P-value of this 

regression we can see that is has a value of 0.000 which is smaller than the threshold of 0.05 and we 

can therefore conclude that the commuting time has a significant negative relationship with the 

satisfaction with working hours of an individual. The constant provided by the regression outcome 

gives a value of 7.47021. If we want to know the amount of variance in satisfaction with working 

hours can be explained by the commuting time we have to look at the adjusted R-squared value and 

we can find this in table 2. Table 2 gives us an R-squared value of 0.0062 for this model, which means 

that only 6.2 percent of the variance can be explained by the commuting time. 

The results that this regression has provided can be of significant importance for firms dealing with 

employees that have to travel for a long time to get to the workplace. For example, if an individual 

has to travel an hour longer to work than the average employee, this individual will on average 

perceive their working 2 hours 0.0031968 * 120 = 0.383616 lower than the average employee. 

Human Resource departments of a firm can use this result to find ways to improve the satisfaction 

workers have with their working hours by helping them reduce the travel time. This for example 

could be done by providing lease cars to employees that have to travel a long time if they use public 

transport. This decision has to be made by every company individually, while keeping in mind the 

value they attach to the satisfaction of their employees.  

The relationship between  commuting time on the satisfaction with the type of work 

As previously brought forward, the satisfaction with the type of work might differ with the travel 

time. The hypothesis that we connect to this relationship is that the travel time is positively and 
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significantly related to the satisfaction with the type of work. The reason for this is that an individual 

looking for a job might be more willing to take a job offer that requires a longer time to travel if the 

job offer is more suitable to the type of work that the individual prefers. On the other hand, some 

individuals might be more inclined to accept a job offer which does not perfectly suit their preferred 

type of work if the travel time is shorter and they attach a significant value to shorter travel time. 

If we look at the coefficient corresponding to commuting time in figure 3 we can see that this 

coefficient is -0.0009461. In contrast to our hypothesis, this coefficient, although relatively being 

small, shows a negative relationship. This means that for every additional minute spent traveling 

between home and workplace their satisfaction with type of work decreases by this small amount. If 

we look at the P-value corresponding to this regression, however, we see that it has a value of 0.222, 

which is greater than 0.05 and therefore the relationship is not significant. This means that we 

cannot say that the commuting time significantly influences the satisfaction with the type of work.  

The insights that this outcome gives us is that individuals may not let their decision depend on the 

type of work be influenced by the time it will take them to travel. To see whether this is true, more 

research could be done on the decision making of individuals with regard to job search. 

The relationship between commuting time and the satisfaction with the atmosphere among 

colleagues 

In the paper “Commuting and Personal Well-being” by the UK Office for National Statistics, they 

showed that the happiness level of short-time commuters was significantly higher than those of long-

time commuters as well as that the anxiety level of long-time commuters was significantly higher (UK 

Office for National Statistics, 2014). These two factors can have a big effect on how an employee is 

able to socialize and work with their co-workers. In previous literature this has been confirmed as 

negative relationships have been found (Sprakelaar, 2016). Therefore the hypothesis we brought 

forward in this paper concerning this relationship said that we predict a negative relationship 

between commuting time and the satisfaction with the atmosphere between colleagues. 

In figure 4 we can find the results of the regression that investigates the relationship. What we find is 

that the coefficient of commuting time, in contrast to our prediction, actually shows a relatively small 

positive value of 0.0021808. this means that for every additional minute spent traveling, the average 

satisfaction with the atmosphere among colleagues goes up by this amount. To see whether this 

positive relationship is significant we look at the P-value and this shows us that with a P-value of 

0.021 the relationship is indeed significant, because it is smaller than 0.05. The amount of variance 

explained by our independent variable is 1.36 percent, which is shown by the R-squared value of 

0.0136 in table 2.  

This result is in contrast with previous literature and begs the question how it can be explained that a 
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longer time traveling to work significantly increases the satisfaction with atmosphere among 

colleagues. One possible explanation that can be provided is the value that an employee attaches to 

social contact. If we assume that the average employee travels to work on their own and does not 

have any significant contact with other passengers, then an employee that has traveled longer will 

have a longer period without social interaction. When this employee arrives at the workplace this 

lack of social interaction might incentivize him or her to engage in social interaction with colleagues. 

Because of this extra social interaction, the individual may perceive the atmosphere among 

colleagues as better and therefore be more satisfied. To analyze whether this is the reason for the 

increase in satisfaction, further research can be done by performing a survey on the factors that are 

related to the atmosphere among colleagues. 

By evaluating the results of this regression, firms are able to see that there is no reason to be worried 

about the satisfaction with the atmosphere for employees that have a long travel time. This is also 

supported by the fact that the constant of this regression shows a value of 7.224847, which can be 

interpreted as a relatively high level of satisfaction. Of course we don’t want to give the impression 

that firms should not pay attention to the atmosphere among colleagues. For every firm it is 

important to investigate whether this is also holds on their own work floor, as the results may vary 

between firms 

The relationship between commuting time and the satisfaction with the career so far 

The hypothesis corresponding to this relationship predicted that there would be a positive 

relationship between commuting time and the career satisfaction. The reason for this was that 

individuals are more inclined to accept a job that is located further away from their home if this job 

helps them improve their career. On the other hand an individual might be less reluctant to accept a 

job that does not improve their career if the travel time is significantly lower. 

To see whether this hypothesis holds, we will take a look at figure 5. In this figure we see that the 

coefficient of the independent variable commuting time is -0.0003323, which indicates a small 

negative relationship. This would mean that the satisfaction with an individual’s career is lower if 

they have to travel longer to work. Looking at the P-value of the regression, we can see that this 

relationship is not significant as the P-value is 0.650, which is greater than 0.05. This tells us that we 

cannot say that there is a significant effect of the commuting time on the satisfaction with the career 

so far. 

An explanation for why there is no significant relationship between the two variables could be that 

individuals are very considerate about their career moves and therefore will not let their decisions 

depend on other factors such as the time they have to travel to work. In his book “Career choice and 

Development”, Duane Brown indeed does not mention the commuting time as a factor that is 
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considered in a wise choice of vocation (Brown, 2002). Instead he brings forward three broad factors; 

The understanding of ones aptitudes, capabilities, interest, ambitions, resources, limitations; a 

knowledge of the requirements, conditions of success, advantages and disadvantages, 

compensation, opportunities, and prospects in different lines of work; and third the relationship 

between these two groups of factors. These factors will provide a better insight in the career choice 

of individuals then the factor of commuting distance, since we have shown that its relationship is 

insignificant. 

The relationship between commuting time and the satisfaction with current work 

As the last aspect of job satisfaction we have performed a regression on the satisfaction with current 

work. This is the most import regression of all because it gives the broadest view of the job 

satisfaction of an individual. The hypothesis that we proposed for this relationship was that it will be 

a significant negative relationship. 

Looking at figure 6 shows us the outcome of the regression that we have performed. The coefficient 

that we are interested in is the coefficient of the independent variable commuting time, which is -

0.0016185. This indicates a relatively small and negative relationship between commuting time and 

the job satisfaction. What this means is that, on average, for every additional minute that an 

individual travels between home and work their satisfaction decreases with 0.0016185 on a 10-point 

scale. When we look at the P-value of this regression we can see that it is 0.032 and because this is 

smaller than 0.05 this means that the relationship between the two variables is significant. If we take 

a look at the adjusted R-squared value from table 2, we can say that merely 0.1% of the variance in 

current job satisfaction can be explained by the commuting time, because of the adjusted R-squared 

value of 0.0001.   

This outcome that the relationship is significant and negative supports the prediction that was made 

in the hypothesis for this relationship and is in line with the findings of previous literature 

(Sprakelaar, 2016). This outcome is very important for the main research of this paper as the main 

research question was formalized as: What is the relationship between commuting time and the 

different aspects of job satisfaction of workers in The Netherlands? In the conclusion will further dive 

into the possible explanations for the outcomes that were found. 

Linear relationship Commuting time and satisfaction with current work 

When we take a look at table 5 we see that a linear regression gives a negative correlation of -

0.0006031. This is a negative correlation which is in line with what we saw in the fixed effects 

regression. However, in this case the P-value is 0.167 which is greater than 0.05 and therefore we can 

conclude that a significant linear relationship between commuting time and satisfaction with current 

work cannot be found in this panel data. 
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Conclusion 

Now that we have performed regressions for all the different aspects of job satisfaction that were 

available to us and for the overall job satisfaction it is time to combine the results obtained, draw a 

conclusion, and look at the implications of these findings. We have seen that for three of the 

regressions a significant relationship between commuting time and the job satisfaction factors was 

found. The satisfaction with working hours had a negative relationship with commuting time, the 

satisfaction with atmosphere among colleagues had a positive coefficient for commuting time, and 

lastly the overall job satisfaction was also had a negative coefficient for commuting time. It has to be 

kept in mind that each of these findings has quite a small coefficient, and therefore the effect of 

commuting time can be said to be moderate.  

 

When we look at the implication that the findings on satisfaction of working hours may have for 

firms, we think that there is a potential to increase the satisfaction of employees. Because of the 

indication that commuting time is negatively related to this variable, we think that there is an 

opportunity for firms to improve this satisfaction by offering flexible working hours to individuals 

that have to travel a long time, or even to all employees. Previous research done by T.A. Scandura 

and M.J.Lankau has shown that there is a significant effect of offering flexible working hours on the 

job satisfaction. In their research, those employees who perceived that they had flexible work hours 

were more satisfied (mean = 82.63) than those who did not have flexible working hours(mean = 

77.38) (T.A.Scandura & M.J.Lankau, 1997). Their research also found that his was especially the case 

for female employees. By combining the findings of the research done by Scandura and Lankau with 

the findings of this paper, we advise companies to offer flexible working policies to their employees 

and especially cater and signal the importance of these policies towards their employees that have a 

relatively long commuting time. This way the problem of the dissatisfaction of long-commuting 

employees with their working hours may be solved. It has to be kept in mind though, that the R-

squared value of this relationship is only 0.62%, which means that there likely be other variables that 

have a bigger explanatory power. So before focusing on the relationship with commuting time, 

employers may first explore other possible determinants of satisfaction with working hours. This low 

explanatory power does not, however, change the fact that there is still a significant relationship 

between commuting time and working hour satisfaction. 

 

The results that were found on the satisfaction with atmosphere among colleagues were 

contradictive to the outcomes predicted to the hypothesis. It showed a positive instead of negative 
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relationship for commuting time. This relationship is only very moderate as the coefficient was 

reported to be only 0.0009461. However, while being very small, this outcome might still have minor 

implications on the satisfaction of overall job satisfaction. An empirical analysis on US teachers and 

the effect workplace characteristics have on their job satisfaction showed that there was a strong 

association between these two variables and the report particularly mentions a positive school 

atmosphere as a factor that positively influences job satisfaction of teachers (Perie & Baker, 1997). 

These outcomes may indicate that the overall job satisfaction of an individual is affected by 

commuting time through its relationship with satisfaction of atmosphere among colleagues. This 

result should not be a too influential factor to keep in mind for businesses that are concerned with 

their employee’s atmosphere on the workplace because the relationship is very moderate. In this 

research on the social factors that have an effect on an individual’s performance, Donald C. Pelz 

showed that the important social factors that a business should focus on are; having the freedom to 

pursue original  ideas, and making contributions to basic knowledge, frequent contact with 

colleagues that work in a different setting, contact with a colleague with similar values, being able to 

make their own decisions, Motivation and sense of progress toward scientific goal, and working 

under a laissez-faire leadership (Pelz, 1956). We believe that these factors are of more importance 

when improving the atmosphere among colleagues. This is also reflected by the R-squared value of 

this relationship, as it has only an explanatory power of 1.36% 

The final significant relationship that was found in the research of this paper was that commuting 

time had a negative effect on the satisfaction with current work of an individual. One reasonable 

explanation for this relationship concerns the satisfaction with working hours. As we have seen, the 

commuting time had a negative relationship with this variable. Together with the other significant 

outcome, the satisfaction with colleague atmosphere these two variables might explain the negative 

relationship that commuting time has with the overall job satisfaction. Seeing as the coefficient in 

the regression with working hours was considerably larger than the coefficient in the regression on 

colleague atmosphere, it is not surprising to see that the coefficient of commuting time on overall 

job satisfaction is a negative one. 

This outcome can be relevant for firms looking to hire new workers, as they know that hiring workers 

that have a longer commuting time increase the possibility of having less satisfied employees. Firms 

may therefore be incentivized to hire workers that live closer to the workplace and be deterred from 

hiring workers living further away. 

These findings may also give rise to firms training their employees on how to engage in work-related 

prospection as work related prospection positively affect the home- to work role transition 

(Jachimowicz, Lee, Staats, Menges, & Gino, 2016). As shown by Jachimowicz et al. this role transition 
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plays an important role in how employees determine their job satisfaction. Training employees in 

such a way may thus offset the negative effects of commuting time that were found in this research. 

However, even though this relationship may have a significant correlation, there are likely other 

variables that can explain the variance in current work satisfaction better than the commuting time, 

since the R-squared value is only 0.001.  

We can conclude that there is relevance in the findings of the fixed effects regressions concerning 

the relationship of commuting time with the several aspects of job satisfaction, as significant 

relationships were found. Therefore employers might take these results into account, but should 

primarily focus on finding what other factors influence the job satisfaction, as only a small part of the 

variance can be explained by the variance in commuting time.  

 

 

 

Discussion 

There are certain limitations in this paper that have to be addressed. First of all, it should be noted 

that the conclusion that are drawn in this paper cannot easily be extrapolated to other geographical 

areas. This is because the panel data used in this paper is collected from the Netherlands, which can 

be described as a relatively small and densely populated geographical region. This means that with 

the mean commuting time of 25.8 minutes it cannot be compared in the same way to, for example, 

the region of North-West Russia, where the travel time is so long that accommodation is even 

provided at the workplace (Spies, 2006). However, when we take a look at the mean commuting time 

in the United States we see that the average is 25.4, which is very similar to The Netherlands. 

Therefore it might be possible to extrapolate these results to the United States. The decision of 

whether this extrapolating should be made for every region individually, as regions can differ greatly 

in their characteristics. 

Secondly, this paper has given some insights on the relationship between commuting time and the 

different aspects of job satisfaction, but more research can be done on the different ways that that 

relationship arises. Does commuting time influence the satisfaction through mental health, social 

interaction, or maybe the time wasted of an individual. A survey can be done on long-distance 

commuters that investigates in what way the commuting time makes them overall less satisfied with 

their current work. 
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Lastly, with the increasing availability of panel data, the possibility is presented to cover longer 

periods of time and include a larger variety of individuals from different geographical areas to see 

whether the outcomes of this paper also hold in other settings. Future research dedicated to answer 

these questions can use this research as a baseline and extend its reach. This research could also be 

concerned with finding what other influences are important in determining job satisfaction. The 

explanatory power of those variables could then be compared with the R-squared values in this 

paper to see what variables are most important in determining job satisfaction. 

 

 

 

 

 

 

 

Appendix 

 

Table 1: Descriptive statistics 

 

 

Table 2: Adjusted R-squared values 

Regression Adjusted R-squared: Adjusted R- Adjusted R-squared: 
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fixed effects and 

commuting time 

squared: fixed 

effects 

commuting time 

Amount of variance in 

satisfaction with salary  

0.4520 0.4450 0.007 

Amount of variance in 

satisfaction with working 

hours that can be 

explained by commuting 

time 

0.4375 0.4313 0.0062 

Amount of variance in 

satisfaction with type of 

work that can be 

explained by commuting 

time 

0.4923 0.4853 0.007 

Amount of variance in 

satisfaction with 

atmosphere that can be 

explained by commuting 

time 

0.5182 0.5046 0.0136 

Amount of variance in 

satisfaction with career 

that can be explained by 

commuting time 

0.5492 0.5492 0.0000 

Amount of variance in 

satisfaction with current 

work that can be 

explained by commuting 

time 

0.4709 0.4708 0.001 
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Figure 1: Fixed effect regression of commuting time on satisfaction with salary 

 

 

Figure 2: Fixed effects regression of commuting time on satisfaction with working hours 
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Figure 3: Fixed effects regression of commuting time on satisfaction with type of work 

 

 

Figure 4: Fixed effects regression of commuting time on satisfaction with the atmosphere among colleagues 
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Figure 5: Fixed effects regression of commuting time on satisfaction with career so far 

 

 

Figure 6: Fixed effects regression of commuting time on satisfaction with current work 

 



30 
 

Figure 7: Linear regression of commuting time on satisfaction with current work 
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