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Abstract 

Introduction: Millions of individuals commute every day in the US. Despite commuting 
has been shown to have negative consequences for workers, no evidence has been  about 
how commuting is related to feelings in other episodes. We analyzed the relationship 
between the feelings reported by American workers throughout the day and the time 
devoted to commuting. Methods: We used the Well-Being Module of the American Time 
Use Survey for the years 2010, 2012, and 2013, and analized the relationship between 
commuting duration and the feelings reported (e.g,. happiness, sadness, stress, fatigue and 
pain) in both commuting and non-commuting episodes. Results: We found that more time 
spent on the daily commute was related to higher levels of fatigue and stress during 
commuting, while also being associated with higher levels of sadness and fatigue during 
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1. Introduction 

In this paper, we analyzed the relationship between
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workers (Gimenez-Nadal and Molina, 2014), other activities engaged in during the day 

may be affected by commuting, which may be important for policy makers. For instance, 

if longer commutes are associated with more stress or fatigue during market work 

activities, this may affect the productivity of workers. Furthermore, if longer commutes 

are associated with higher stress or fatigue during child care activities, this may affect the 

quality of child care time, which may have severe conseqences for workers’ children, 

given the existing link between parents’ childcare time and childrens’ outcomes 

(Leibowitz, 1974;1977; Haveman and Wolfe, 1995; Todd and Wolpin, 2003;2007; Bernal 

and Keane, 2011; del Bono et al., 2016). We aim to examine the relationship between the 

duration of commuting and the feelings reported by workers during their commuting and 

non-commuting episodes, using data from the Well-being Module of the 2010, 2012, and 

2013 American Time Use Survey (ATUS). 

The rest of the paper is organized as follows. Section 2 describes the data and the 

empirical evidence, and Section 3 describes our methodsSection 4 describes the main 

results, and Section 5 sets out our main conclusions. 

 

2. Data and Variables 

We used the Well-being Module from the 2010, 2012, and 2013 American Time Use 

Survey (ATUS) to establish a link between individual feelings and the commuting 

behavior of US workers. In this Survey, respondents are asked to fill out a diary, and thus 

the ATUS provides us with information on individual time use. The ATUS includes a set 

of ‘primary’ activities, including commuting. The database also includes certain personal, 

family, demographic, and labor variables. The module pertaining to feelings was added 

to the ATUS diary to capture how individuals felt during selected activities, and was 

fielded from January through December each year. Respondents were first asked to fill 

out a diary summarizing episodes of the preceding day.  

In the Well-Being Module of the ATUS, three episodes from the preceding day, lasting 

at least five minutes, are randomly selected and diarists are asked to rank on a 7-point 

scale the extent to which they were happy, stressed, sad, tired, or felt pain during the 

activity, with “0” indicating “did not experience the feeling at all” and “6” indicating 

“feeling was extremely strong”. Thus, for three episodes for each worker in the sample 

we had information on the extent to which they felt happy, stressed, sad, tired, or in pain. 
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This allowed us to analyze the relationship between the duration of commuting and the 

feelings reported by workers in their daily activities.2 

For the sake of comparison with prior studies (Aguiar and Hurst, 2007; Gimenez-

Nadal and Sevilla, 2012), and to minimize the role of time-allocation decisions, such as 

education and retirement, that have a strong inter-temporal component over the life cycle, 

we restricted the sample used throughout our analysis to workers between the ages of 21 

and 65 (inclusive). We also excluded from the analysis self-employed workers, as they 

may include commuting as part of their production function, which leads self-employed 

workers to behave differently in comparison to employees (Gimenez-Nadal, Molina and 

Velilla, 2018). Furthermore, given that workers may have reported their activities during 

non-working days, and thus they do not have commuting time, we restricted the analysis 

to working days, defined as those days where individuals devoted at least 60 minutes to 

market work activities, excluding commuting. Regarding the definition of commuting 

time, commuting was defined as an episode with activity code “180501 commuting 

to/from work”.3 In order to analyze whether commuting was related to lower 

“experienced utility”, we analyzed the feelings of workers according to whether they 

devoted time to commuting during their working days, or not. In doing so, we again 

restricted the analysis to those workers who devoted 60 or more minutes of market work 

activities during the day, and classified them according to whether time was spent 

commuting or not during this day. We had 2,637 episodes from 885 workers who did not 

devote time to commuting during their working days, and 17,290 episodes from 5,805 

workers who did devote time to commuting during their working days. Several socio-
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individual level to take into account that different individuals may have a different 

subjective scale, and thus may report higher or lower values for all the episodes. 

Observations were weighted using the original survey weights. 

We included the number of market work hours during the day because the analysis 

was restricted to workers on their working days, and thus the feelings reported by them 

in commuting episodes (e.g., fatigue, or stress) could be affected by the amount of time 

they devoted to market work activities. Furthermore, prior evidence had found a 

relationship between daily commuting and  daily market work (Schwanen and Dijst, 

2002; Gutiérrez-i-Puigarnau and van Ommeren, 2010; Gimenez-Nadal and Molina, 

2014), and not considering the time devoted to market work would lead to an ommitted 

variable bias (Wooldridge, 2009).  

The second dimension of the analysis referred to the extent to which the feelings 

reported by workers during their non-commuting episodes were affected by the duration 

of their commuting. The notion was that, apart from the negative consequences of 



��

�

��0 � � � ���	
�����1�2	33����
�4�3��� � ��� � ���� � ��0   (2) 

where � 5 represented the feelings of individual “i” in non-commuting episode “r”, 

(+#67�8%99),#-:�;#9'  represented the total daily commuting time for worker “i” 

during the day, .  was a vector of socio-demographic characteristics, and / 5 represented 

the error terms. The set of demographic characteristics was the same as in Equation (1). 

��� controlled for the state of residence, and the industry and occupation of respondent 

“i”. We also forced our standard errors to be robust regarding homoskedasticity in all our 

estimated models, and the error term was clustered at the individual level. Observations 

were weighted using the original survey weights, and the analysis was done by activity 

type (e.g., personal care, market work, non-market work, child-care, leisure) 

 

4. Results 

Figure 1 showed the relationship between the time spent in commuting (minutess during 

the day) and the reported feeling during the same commuting episode. The figures plotted 

the average score given to all five feelings (happiness, stress, sadness, fatigue, and pain) 

for each time devoted to commuting; that is, for all workers with the same amount of time 

devoted to commuting, we averaged the score given to the five feelings. We then (scatter) 

plotted the mean average score of the five feelings on the time devoted to commuting (x-
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non-commuters, workers who did any commuting during their working day reported 

being happier (0.084), although they reported higher levels of stress (0.128) and fatigue 

(0.253), with such differences being statistically significant at the 99 percent level. Thus, 

from the analysis of the daily activities, we could conclude that, in comparison with non-

commuters, commuters reported higher levels of happiness, but also higher levels of 

fatigue and stress. These results were consistent with the existing literature that puts 

commuting as a major cause of stress. 

For the time devoted to the different time-use categories, Table 1 shows that those who 

reported positive commuting time during their working days spent 43.5 minutes on this 

activity. Comparing commuters and non-commuters in the rest of the uses of time, we 

found that commuters devoted more time to market work activities (e.g., 93 more 

minutes), while they devoted less time to non-market work (e.g., 45 fewer minutes), child-

care (e.g., 7 fewer minutes) and leisure activities (e.g., 81 fewer minutes) during their 
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Gimenez-Nadal, Molina and Zhu, 2018), including health behaviors. Since health can be 

considered a durable stock capital of individuals, and thus a component of the stock of 

individual human capital (Grossman, 1972a;1972b), the acquisition of good health habits 

(e.g., healthy diet, regular exercise) by children would probably increase the amount of 

time available to produce monetary earnings in the 
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Number of workers 885     5,805     �� ��

Notes:Sample consists of employees aged 21 to 65 from the Well-Being Modules of the American Time Use Survey 2010, 2012 and 2013. ��
Commuting is the time devoted to “travel to or from work”. Time use activities are measured in minutes per day. The analysis is restricted to ��
working days, defined as those with more than 60 minutes of market work, excluding commuting. Columns (1) and (2) of Table 1 present mean ��
and standard deviations of the five feelings for non-commuters, Columns (3) and (4) present mean and standard deviations of the five feelings for ��
commuters, Column (5) shows the difference in the average score between non-commuters and commuters (diff=non-commuters – commuters), 	�
and Column (6) shows whether the difference is statistically significant.
�
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Table 2 ��
Feelings during commuting episodes, depending on its duration ��

  Happiness   Sadness   Stress   Fatigue   Pain 
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Table 3 ���
Feelings during non-commuting episodes, depending on commuting duration ���

 Happiness   Sadness   Stress   Fatigue   Pain 
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Notes: Robust standard errors clustered at the individual level in parentheses. Sample consists of employees aged 21 to 65 from the Well-Being Modules of the American �
�
Time Use Survey 2010, 2012 and 2013. Commuting is the time devoted to “travel to or from work” and is measured in hours per day. The analysis is restricted to working ���
days, defined as those with more than 60 minutes of market work, excluding commuting. Regressions also include industry, occupation, and state fixed effects. *Significant ��
at the 90% level **Significant at the 95% level ***Significant at the 99% level. ���

����







���

�







�
�

�

Table A6 ���
Feelings during leisure activities ���

  Happiness   Sadness   Stress   Fatigue   Pain 

 ᵦ Robust SE   ᵦ Robust SE   ᵦ Robust SE   ᵦ Robust SE   ᵦ Robust SE 

Hourly wage -0.012* 0.007  0.002 0.005 


