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Abstract

The aim-of the article is to examine the commuting behaviour of self-employed workers in
Spain as well as its relationship with satisfaction with job and housing. According to our results
although conventional estimations indicate that commuting trips are shorter among the self-
employed, the differences with employees vanish when the potential endogeneity of self-
employment is controlled for. We also show that the job and housing satisfaction levels of the
self-employed are less sensitive to commuting than those of the employees, and that in fact no
significant effect is observed for relevant segments of the former group, what gives partial
support to the theoretical model that we propose where imperfect information problems affect

the employees but not the self-employed.
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1. Introduction

The objective of this article is to examine the behaviour pattern of the self-employed against
employees in terms of commuting, on the one hand, and the effect of commuting on their levels
of satisfaction with job and housing, on the other. Although many previous studies have
examined these two particular aspects for the case of the employees, they are much scarcer as

regards self-employed workers.

Self-employed workers are a group of particular interest. Previous evidence suggests that the
labour-search market of this group is different to that of employees, since they look for places
where they can establish a business, rather than for job vacancies (see e.g., Zax, 1991; Holzer,
1994; Stutzer and Frey, 2008). Thus, for them information is likely to be less imperfect and in
turn this should lead them to shorter commutes (Giménez-Nadal et al. 2017). Yet, despite the
relevance of this phenomenon, only two studies have previously examined the commuting
patterns-of the self-employed vs. dependent employees in an explicit way. The most recent
study in this field is Giménez-Nadal et al. (2018), who analyse the American case and conclude
that, after controlling for differences in characteristics, employees’ commuting is
approximately 17% higher than that of the self-employed, although such difference varies
significantly, however, when workers are disaggregated into different groups according to
dimensions such as the size of the area in which they reside. One decade before van Ommeren
and van der Straaten (2008) examined this same phenomenon using Dutch data, but in a rather
different and suggestive context, since they interpret the difference in commuting times as a
measure of the so-called excess commuting, a construct with a long tradition in planning and
transportation studies. Excess commuting can be defined as the difference between the time
waorkers actually spend on their journeys between their usual residence and their place of work
and the minimum time that could be spent on such journeys given the spatial configuration of

homes and jobs (Hamilton 1982), and it is a very relevant phenomenon from the point of view
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of urban design and sustainability. Traditional approaches to this phenomenon have used
aggregate data of mobility flows between territorial units to calculate excess commuting based
on the unrealistic assumption of perfect substitutability between workers. So much so that the
results from the already extensive literature on excess commuting have rarely been used to
support real-world policy, something that could be explained by the uncertainties surrounding
excess commuting measure (Ma and Banister, 2006). Van Ommeren and van der Straaten
(2008) claimed to overcome some of the limitations of such previous studies through the use
of individual data, what allowed them to take into account numerous dimensions of
heterogeneity within the employed population. The starting point of their approach is the
aforementioned possible difference existing between self-employed and employees in terms of
information problems. Hence, they assumed that employees face imperfect information
problems in the job search process, and must therefore accept longer commutes than the
shortest feasible trip, while self-employed individuals do not face such restrictions when they
decide the location of their workplaces. Therefore, under this hypothesis, excess commuting
can be measured as the difference between the observed commuting times of otherwise
comparable employees and self-employed workers. This approach is not of course free from
criticism,? since it implicitly assumes an objectionable ceteris paribus condition: if all else is
equal the commute of a self-employed person is lower than that of the same person having
chosen the same job as employee. However, the relevance of the phenomenon under scrutiny
from both the individual and the social points of view makes this approach a very appealing

one.

Commuting is a phenomenon with an obvious impact on most people’s daily lives, and
accordingly the relationship between commuting patterns and individual satisfaction with life

or with different dimensions has been empirically examined (see Simon et al., 2018, for a recent

2 We are grateful to an anonymous referee who raised this question.
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revision of this literature). A very suggestive way of analysis in this vein was proposed by
Stutzer and Frey (2008), who developed a theoretical framework based on the microeconomic
theory of location according to which commuting should not affect workers’ overall
satisfaction, since individuals would only accept longer commuting trips if these were
compensated for through higher levels of utility in the workplace and/or in the housing market.
Their own results did not confirm this proposition, however (they found that commuting does
have a negative impact on overall satisfaction), what led them to coin the expression
"commuting paradox". A number of subsequent studies have used this same framework to gain
insight into the complex relationship between these two variables (e.g. Simon et al, 2018). Yet,
one relevant gap in these analyses is the exclusion of self-employed workers, which implies

that the behaviour of such a relevant group remains unexplored.

The aim of this article is twofold. First, we examine the differences in commuting time between
self-employed and employed workers. Second, we focus on the self-employed to provide new
empirical evidence of the impact that commuting exerts on their satisfaction levels. In both
cases we explicitly recognise the problems associated with the heterogeneity of the working
population and accordingly we consider two specific dimensions in which such heterogeneity
could be more apparent, geographic location and qualifications. Another contribution of our
article is.that we propose a simple model that serves as a nexus between the two objectives.
This model was constructed based on the assumption that the group of workers that is
hypothesised to suffer excess commuting — employees — is the one unable to optimise their
combined utility (place of residence and/or place of work) due to problems associated with the
existence of imperfect information. Under this hypothesis, employees would be a group for
which the location theory as stated by Stutzer and Frey (2008) would not work, and therefore
the only class of workers for which commuting could have a negative impact on overall

satisfaction. Our empirical analyses are based on Spanish microdata derived from the Survey
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on Quality of Life at Work for the 2007-2010 period, and on a number of different econometric
methodologies (OLS, Oaxaca-Blinder decomposition, instrumental variables, and ordered
logit). In addressing its two main objectives, the study contributes to the extension of existing
knowledge by exploring excess commuting in a Southern European country. This is relevant
given the eminently territorial nature of the phenomenon, which is likely to be subject to
significant variations between countries, and the absence of comparable studies in other

countries within this region.

The article is structured as follows. Section 2 reviews the literature. In Section 3 a theoretical
model is developed that combines the article’s objectives. Section 4 describes the data used in
the empirical analyses, and Section 5 describes and discusses the specific methodologies and

derived results. The main conclusions are set out in Section 6.

2. Literature review

The negative effects of commuting have been widely documented in the literature. For
example, Ross and Zenou (2008) and Van Ommeren and Gutiérrez-i-Puigarnau (2011) point
out that commuting leads to increased absenteeism, and authors such as Koslowsky et al.
(2013), Evans et al. (2002) and Kahneman et al. (2004), among others, show the negative
psychological effects that commuting can induce by raising worker stress levels. Similarly,
Gottholmseder et al. (2009), Haming et al. (2009), Hansson et al. (2011), Roberts et al. (2011),
Sandow et al. (2014) and Palomino and Sarrias (2019), explore other harmful effects of
commuting on health, in dimensions such as obesity, insomnia and increased likelihood of
accidents and mortality, among others. Many of these studies point to the existence of variables
that moderate these effects. This is the case of, for example, the transport mode used (public
transport is less harmful in terms of stress according to authors such as Kiinn-Nelen, 2015) or

the employee’s sex (Roberts et al. 2011, show that women suffer most from the negative effects
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of commuting). Moreover, Huinink and Feldhaus (2012), and Sandow (2013) argue that
commute length exerts a negative influence on fertility and a positive one on the likelihood of
divorce. Backstrom et al. (2016) show that a longer commute increases the cost of participating
in the labour market, which may have a particular impact on older workers, causing them to
retire at-an earlier age. Lastly, Kahneman et al. (2004), and Kahneman and Krueger (2006)
show that commuting is one of the daily activities with the most negative impact on individuals’

satisfaction of with their personal lives.

This brief sample of articles dealing with the effects of commuting makes it easy to understand
why the analysis of excess commuting has occupied a prominent place in diverse research
fields in the last decades since it was initially studied by Hamilton (1982). Thus, in the field of
regional economics, Hamilton (1982) analysed several cities in the United States and Japan,
obtaining results that refute the monocentric model hypothesis, which holds that workers try to
find the optimal balance between housing prices and travel costs when deciding on the location
of both their residence and their workplace (see the monocentric model by Alonso, 1964; Mills,
1972; and Muth, 1969; as well as the polycentric model by Muller, 1981; Garreau, 1991; and
Knox and McCarthy, 2005). The evidence obtained in these studies led to the development of
several approaches that attempt to explain the factors and constraints that affect workers’
decisions_and could therefore cause excess commuting. These include the coexistence of
heterogeneous workers in the same residence, which would hinder the simultaneous
optimisation of commuting for those workers (Kim, 1995; Buliung and Kanaroglou, 2002;
Bergantino and Madio, 2018); the type of housing tenure, since the costs associated with
moving house are higher for homeowners than for tenants, and this could lead to longer
commutes for the former group (Croper and Gordon, 1991; Crane, 1996); uncertainty about
future jobs (Crane 1996); the existence of different incentives associated with using the various

modes of transport (Merriman et al. 1995; Van Ommeren et al. 2006); the transaction costs
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associated with changing jobs or homes, and high turnovers, all of them factors that can also
lead to longer commuting trips (Giuliano and Small, 1993); factors related to neighbourhood
attachment (Ma and Banister, 2006); the influence of other types of daily trips beyond home-
work commuting (Giuliano and Small, 1993); and imperfect information in the labour market

(Rouwendal, 1998; Larsen et al. 2008).

Taking this last point into account, several studies highlight that the existence of imperfect
information problems in the labour market results in workers being unable to minimise their
commuting time, thereby leading to excess commuting (Weinberg et al. 1981, Zax, 1991;
Holzer, 1994). This is the departing point of van Ommeren and van der Straaten (2008), who
hypothesise that such problems are only observed in the case of employees and therefore do
not affect the self-employed. Their proposition is based on the assumption that self-employed
individuals choose their workplaces in contexts where there is perfect information, while
employees have to search for job vacancies in a market where there is imperfect information,
leading them to accept jobs which do not minimise their commuting time. Accordingly, excess
commuting can be defined as the difference in average commuting time between employees
and comparable self-employed workers. Although this approach is not free from criticism, it is
a valuable attempt to overcome some of the limitations inherent in previous approaches (Ma
and Banister, 2006), that have typically used aggregate information on intraregional and
interregional commuting flows to calculate the necessary minimum amount of commuting
between regions as if workers were assigned to job locations, given the regional distribution of
jobsand residences (Van Ommeren and van der Straaten, 2008), what implies assuming perfect
substitutability between workers in a framework where the optimal size of the region would

therefore be zero —thus inviting to an individual data-based approach.

The first-goal of this article is to examine the differences that exist between self-employed

workers and employees in terms of their commuting patterns. In this context, we assume that
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Van Ommeren and van der Straaten (2008) propose one of the potential interpretations of such
differential commuting. In their study for the Netherlands, van Ommeren and van der Straaten
(2008) estimate such difference in the range of 40%-60% while the only other study where the
commuting behaviour of self-employed and employed workers is compared, Giménez-Nadal
et al. (2018) concludes that commuting time is on average 17% higher for employees than for

the self-employed in the United States.

Self-employed workers are a relevant part of the labour force in all countries. Although its
specific_behaviour has been much less explored, several studies show that self-employed
workers are in many aspects different than employees. For instance, some authors have pointed
out that the self-employed are less likely to be constrained in their choices on the labour market
(Carrington et al. 1996; Lazear and Moore, 1984; Krueger, 1991). Additionally, Benz and Frey
(2008) report that self-employed use to have greater autonomy and more interesting works
because they can choose their activities. Frey et al. (2004) and Benz (2007) emphasize this
idea pointing out that self-employed have more freedom to choose. In this vein, Hundley (2001)
and Nguyen et al. (2003) for the United States, and Benz and Frey (2008) for the UK report
that the autonomy of the self-employed positively affects job satisfaction. Overall, this
evidence suggests that employed workers derive higher procedural utility from work than
employees. Nevertheless, Van den Heuvel and Wooden (1997) show that the self-employed
are less satisfied than employees with their income and job security. In this vein, Hundley
(2001) suggests the existence of heterogeneity among self-employed, showing that only some
self-employed workers have the capacity to adapt their business to changes, so they can feel
more secure than employees. In this same vein, several studies state that those self-employed
who run a business because of necessity may be less satisfied than those who choose the self-
employment as a consequence of their personal preferences (Cooper and Artz, 1995; Jamal,

1997; Block and Koellinger, 2009; and Carree and Verheul, 2012). Similarly, education has
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been found to negatively affect entrepreneurial satisfaction, since entrepreneurs with higher
levels of .education may be more likely to overestimate their abilities to run a business and
become disappointed (Van den Heuvel and Wooden, 1997; Bradley and Roberts, 2004; Clark

and Oswald, 1996).

Connecting with this last point, the second objective of this research is to study the impact of
commuting on job and housing satisfaction, following the approach of Simon et al. (2018). In
their study, where only employees are considered, these authors use the framework proposed
by Stutzer‘and Frey (2008) to interpret their results. They find that commuting has a negative
impact on'the satisfaction of Spanish employees in all domains of life, regardless of sex,
transport mode or business cycle phase. The findings of Simén et al. (2018) thus refute the
hypothesis proposed by Stutzer and Frey (2008) based on the microeconomic theory of
location, according to which individuals should choose jobs involving longer commutes only
if this is compensated for with better jobs and/or better prospects in the housing market.
Therefore, although the commuting itself has a negative impact on well-being, an overall null
net effect on satisfaction should be expected. This is a proposition for which the scarce (and
geographically focused) empirical evidence available has produced mixed results. Thus, in
their study of the German case, Stutzer and Frey (2008) observe that a longer commute is
associated with lower levels of satisfaction with life, leading to the conclusion that commuting
is an activity which is not compensated for by other mechanisms, constituting what could thus
be conceptualised as a “commuting paradox”. A later study by Roberts et al. (2011) considers
the case of the United Kingdom and shows that the negative effect of commuting on employee
satisfaction is observed only in the case of women. The British case is also studied by
Dickerson et al. (2014) who, in contrast to previous studies, found evidence that a longer
commute has a negative impact on leisure time satisfaction, but not on life satisfaction. Lastly,

in his study for Cardiff, Crawley (2014) finds that commuting time has a negative impact on
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job satisfaction regardless of the mode of transport used, with the exception of workers with
higher incomes. In a novel approach, this article focuses on the impact of commuting on job
and housing satisfaction differentiating between self-employed individuals and employees,
providing thus new evidence on the effects of commuting for self-employed workers, a group

not considered by the previous literature.

3. Theoretical model

The model presented in this section is an extension of the Stutzer and Frey (2008) model, which
predicts a balance of utility in the labour and housing markets. The novelty lies in the
consideration of transaction costs derived from non-perfect information problems that hinder

the optimisation of individual utility.

The equilibrium concept adopted in microeconomic theory consists in the assumption that
commuting costs — monetary, psychological or other — are offset in the labour or housing
market. That is to say, if an individual accepts a new job that entails a longer time of travel
between the place of work and their place of residence, the theory predicts that this new job
will compensate them in some way, either in labour terms (for example with a higher salary or
better working conditions) and/or through better residential conditions (for example with a
lower rent or a better neighbourhood). Note, therefore, that there are multiple combinations of
these three elements (commuting, job satisfaction and housing satisfaction) which would be
characterised by a compensation relationship among them in the absence of other restrictions
or additional costs. The model proposed here incorporates a specific type of additional cost
faced by employees when they decide to change or start a new job, associated with the existence

of non-perfect information problems.
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Therefore, in this model a worker’s utility depends on combinations of the level of well-being
at work ‘li, commuting time ci, housing satisfaction hi, and the utility generated by lower

transaction costs (tci) derived from imperfect information problems.
Ui=u(li ci, hi, tc) Vi 1)

Differentiating the previous equation, we get:

_odu ou du ou _ 2
dU=20di+ 2 de+ - dh + =~ dic = 0 )

The variation in commuting time implies:

U _duol  ou , udn  oudtc &)
ac dl oac Oc dh dc Otc Oc

The right-hand side of equation 3 implies that commuting time variations do not have a net
effect on a worker’s general utility. On the left-hand side, it can be seen that an increase in
commuting time could lead to several effects: (1) a marginal increase in job satisfaction
derived, for instance, from a higher salary (according to theory, workers would accept a longer
commute If that is compensated for by a better job); (2) a marginal gain in housing satisfaction
analogous to the previous one; (3) a loss of utility due to all the costs associated with a longer
commute, both in financial (travel expenses) and psychological (such as increased stress)
terms, and (4) non-perfect information could be offset by a marginal increase in the worker’s
utility due to the lower costs borne by the worker if they do not need to carry out a more

exhaustive job search or deal with such non-perfect information problems.

According to equation (3), the four marginal changes resulting from an increase in commuting
must.compensate each other so that an overall null effect on utility is observed. If the
transaction costs were zero, the fourth effect would not exist, only the other three would
operate, and the final outcome would therefore be similar to that traditionally predicted by the

microeconomic theory of location and to the version proposed by Stutzer and Frey (2008). In

This article is protected by copyright. All rights reserved.



the model proposed here, this is the case for self-employed workers, since it is assumed that
for this group of workers there are no transaction costs involved. In contrast, it is assumed that
transaction costs take positive values in the case of employees due to the existence of imperfect
information problems in the job search process. Therefore, according to this model, the self-
employed would be the only group of workers for which longer commutes would be
compensated for through improvements in their levels of satisfaction with housing or work,
while employees are theoretically least likely to offset the longer travel time with an increase

in'the utility linked to other spheres.

employees TC > self-employed T=0 4)

4. Data and variables

The microdata used in the research have been obtained from the Survey on Quality of Life at
Work (Encuesta de Calidad de Vida en el Trabajo; SQLW hereafter), which was annually
conducted by the Spanish Ministry of Employment and Social Security between 1999 and
2010. The survey includes information about many personal and socio-economic
characteristics, as well as on the objective features of jobs and on workers’ perceptions about
their working conditions, among other factors, which allows the analysis of workers' well-
being. Consisting of yearly independent cross-sections, each of which provides information
about around 8,000 workers, the survey covers the entire national territory (only the
autonomous cities of Ceuta and Melilla were excluded) and is restricted to workers aged 16

and over who reside in family dwellings.

To carry out the empirical analysis in this work, we considered a data pool covering 4 years
(2007-2010), made up by 30,920 workers, 25,520 of them employees and 5,400 self-employed.
The choice of the period 2007-2010 is due to the fact that those are the only waves of the

SQLW in which the variable commuting is measured continuously in minutes (until the wave
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of 2006 the variable commuting was measured in intervals in the survey). We restricted the
sample to those between 16 and 65 years old, whose commutes involved less than 3 hours
(excluding only 10 observations). According to the theory of imperfect information in the job
search proposed by van Ommeren and van der Straaten (2008), working from home is due to
factors such as having a dwelling suitable for working, the type of work carried out, whether
the worker lives alone or in a family, and the size of the firm, among others. According to these
authors, the decision to work from home is exogenous to the job search process. Therefore,
those working from home should be excluded from the analysis to allow a better measurement
of the excess commuting derived from imperfect information problems in the job search.
Consequently, we exclude in the empirical analysis those individuals working from home. This
exclusion, which is a frequent strategy that allows accounting for skewness in the distribution
of commuting time, permits estimating the excess commuting in logarithms what in turn allows
the comparison with the previous literature. In this case, this implied excluding 437 employee
observations (around 2% of the original sub-sample) and 662 self-employed observations (11%
of the corresponding sub-sample) from the total sample. In any case, in the empirical analysis
several robustness tests were conducted including also individuals with zero commuting time

(Table A.2 of the Appendix). The main results remained unaltered.

The dependent variable in the first part of the analysis is the logarithm of commuting time,
computed in minutes. Considering commuting as travel time instead of using the alternative of
distance has the advantage of measuring the cost of travel taking into account the different
modes of transport used and issues such as road quality and congestion. It is also accepted as a
more reliable measure since people appear to have a better notion of the time spent in their
commute than of the distance covered. Whether the individual is an employee or self-employed
is measured through a dichotomous variable. The other independent variables comprise

individual characteristics (sex, age, and level of education, distinguishing between primary,
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secondary and university education); household characteristics (whether workers live with a
partner or have children under 14, as well as household net monthly income, measured in 9
intervals); municipality size (in three categories: <50,000; 50,000-1,000,000; >1,000,000
inhabitants), and work-related variables such as firm size (three categories: <10, 10-250, >250
warkers); occupation (distinguishing between skilled, semi-skilled and unskilled workers);
sector of activity (differentiating between 12 sectors); and the number of weekly working
hours. Dummy region and year variables are also included to control for regional and cyclical
dimensions.

Part of the empirical analysis is based on instrumental variables techniques, using as an
instrument if the individual declares vocational entrepreneurship. This is measured with a
dichotomous variable that takes value 1 for those individuals who state they prefer self-
employment status and value 0 for those who declare their preference for working as
employees, regardless of their particular current employment situation. This variable allows
distinguishing between necessity and vocational entrepreneurship and approximates the
workers' real desire to run a business. Interestingly, the proportion of actual self-employed
workers with a vocational preference for self-employment is 63% whilst the proportion of
employees with a preference for self-employment is only 22% (Table A.1), which suggests
relevant differences between both collectives in the incidence of vocational entrepreneurship
(this phenomenon has been well documented in the Spanish case by Cueto and Pruneda, 2015).
On the other hand, for the analysis of satisfaction levels among self-employed workers carried
out in the second part of the empirical analysis, satisfaction with work and housing were
alternatively used as dependent variables (both variables are measured on a 0-10 scale, where
0 is total dissatisfaction and 10 absolute satisfaction). The descriptives of the full set of

variables used in the empirical analysis are included in table A.1 of the Appendix.
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5. Results

In short, this section starts by presenting descriptive evidence on the relative patterns of
commuting and satisfaction of self-employed workers (subsection 5.1.). Subsequently, the
determinants of commuting are examined in subsection 5.2 using three different econometric
methodologies (OLS, Oaxaca-Blinder decomposition, and instrumental variables). These
techniques allow a throughout examination of the differences in commuting between self-
employed workers and comparable employees with similar observed characteristics. The
advantage of the Oaxaca-Blinder decomposition as for OLS is that it provides a decomposition
of the raw difference in commuting between self-employed and employees into the
characteristics and return components, as well as a detailed decomposition of both components
according to the relative influence of each set of individual explanatory variables. In turn, the
instrumental variables technique allows controlling for the potential endogeneity of the variable
that reflects whether the individual is self-employed. Finally, the determinants of satisfaction
in different life domains are examined in subsection 5.3 via ordered logit estimations.

5.1. Descriptive analysis

The descriptive evidence (table A.1 of the Appendix) shows that the average commuting trip
is shorter for the self-employed group (17.89 minutes) than for employees (22.15 minutes), a
pattern already described by van Ommeren and van der Straaten (2008) and Giménez-Nadal et
al. (2018). According to these figures the difference in commuting time for Spanish workers is
23.8%, a figure slightly lower than the 30-40% range estimated by van Ommeren and van der
Straaten (2008). When the satisfaction variables are examined, the differences between the self-
employed and the employees appear to be rather low, although satisfaction with both work and
housing tends to be slightly higher for self-employed individuals. Regarding the other observed
characteristics, table A.1 shows that, on average, self-employed workers include fewer women,

tend to be slightly older and less qualified, earn a higher monthly income, work on average
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more hours per week, have a roughly similar annual household income, suffer less from over-
education, have better occupations, work in much smaller firms, and are over-represented in
certain sectors (such as retailing and professional and scientific services). Lastly, regarding
modes of transport, self-employed use comparatively more certain modes of transport (such as,

especially, walking), and comparatively less public modes of transport like bus/metro/train.

5.2. Determinants of commuting

52.1.0LS
To quantify the differences in commuting times between self-employed and employees the

following equation was estimated using ordinary least squares (OLS):

Yi = at+ B1Si +B2Xi + BsFi + & (5)
Where vy; represents the logarithm of commuting time for individual i; S; is a dichotomous
variable that indicates whether the individual i is a self-employed worker; Xjis a set of variables
that capture individual characteristics (sex, age, nationality, and level of education), household
characteristics (living with partner, children, and income level), variables relating to occupation
(firm_size, occupation, sector of activity, and hours worked per week), and the size of the
municipality of residence; Fi is a vector of variables that includes region and year fixed effects;

and gjis the individual error term.

The first.column of Table 1 shows the result of the estimation of equation (5). It is observed
that commuting increases with education, firm size and the size of the municipality of
residence, and that it is lower among women and native workers. Regarding the variable of
interest, the coefficient of self-employed variable is negative and statistically significant.
Consequently, the difference in commuting time between self-employed and employees in
Spain is around 19.5% (as the dependent variable is logarithmic, the results can be interpreted

approximately in percentages), a lower figure than that estimated in the Dutch case by Van
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Ommeren and van der Straaten (2008) (between 40% and 60% depending on the database),
and rather similar to the 17% found by Giménez-Nadal et al. (2018) for the United States. A
complementary analysis through the inclusion of mode of transport results in an additional

reduction of the estimated difference in commuting times to 13.1% (second column of table 1).

In order to test the robustness of the results, several disaggregated analyses were conducted,
distinguishing between diverse groups defined by size of the municipality (three municipal
population ranges) of residence and qualification (individuals are classified into three groups
according to their qualification level). According with the job search process theory, it could
be hypothesized that the employees/self-employed differences in commuting may depend on
the municipality size. This hypothesis is explored in the model through the inclusion of
interaction effects between different ranges of municipality size and the self-employment
condition.'As it is expected, the differences in commuting are higher in more populated areas.
As a matter of example, such differences reach their highest value in Madrid and Barcelona
(the only municipalities in Spain with more than 1 million inhabitants). This is in line with
previous results in the literature, given that also in the case of the United States it has been
observed that differences in the length of commuting between self-employed and employed
waorkers are positively correlated with the size of the metropolitan statistical areas (Giménez-
Nadal et .al. 2018). Table 2 also reports the results obtained when the self-employment variable
is interacted with different levels of worker’s qualification, showing that the estimated
coefficient is higher for workers in more qualified jobs. This result is in line with the definition
of excess.commuting by van Ommeren and van der Straaten (2008) and with the information
problems theory in the job search process. This theory predicts that the employment density of
specialized jobs is much lower, thus for them excess commuting should be higher. In the same
vein, a robustness test including individuals with zero commuting time was conducted (in this

case the dependent variable, commuting time, is not log-transformed). Although the inclusion
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of individuals with zero commuting results in a reduction of the self-employment coefficient,

the main-results remained unaltered (table A.2 of the Appendix).

5.2.2. Oaxaca-Blinder decomposition

Additionally, we conducted a complementary approach to the examination of the determinants
of differences in commuting times between self-employed and employees through the use of
the Oaxaca-Blinder decomposition technique (Oaxaca, 1973; Blinder, 1973). This approach
allows the raw average gap between two collectives in the value of a continuous variable to be
broken down into two parts: one that is explained by the average differences between the two
groups in terms of observed characteristics (the explained or characteristics component), and a
second part that measures the extent to which the coefficients of the characteristics of
comparable individuals of the two groups are different (the unexplained or coefficients
component). In our case, apart from providing the decomposition of the raw difference in
commuting between self-employed and employees in the characteristics and coefficient
components, an additional advantage of the Oaxaca-Blinder decomposition compared to OLS
is that it_provides a detailed decomposition of both components according to the relative

influence of each set of independent variables considered.

The estimation strategy starts with the specification of two separate commuting equations for

each group:

Yei = X’ei Pet €ei, 1=1,... Ne (6)

Ysi=X’siPs+&si,1=1,... Ns (7)
Where e refers to employees and s to self-employed workers for each individual i; Y is the
logarithm of the commuting length; X is the same vector of variables described in section 5.2.1;

and ¢ is the error term.
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Once the commuting equations for each of the groups had been estimated, the decomposition

is expressed by the following equation:
Ve'ysz()_(e‘ys) Be"')_(s(ge' Bs) (8)

According to this equation, the difference in commuting time between the two groups can be
broken down into an explained part, which is due to differences in their relevant characteristics,
and a coefficients component, which reflects the part of the average differences in commuting
that is due to the fact that individuals with similar characteristics behave differently. As is rather
usual in this kind of analysis, the returns of the majority group (i.e. employees) are used as the

hypothetical non-discriminatory returns structure in the decomposition.

The results of the Oaxaca-Blinder decomposition are shown in Table 3. According to this
evidence approximately half (45%; 0.157 of around 0.35 log points) of the raw difference in
commuting times between self-employed and employees can be explained by the different
characteristics of both groups of workers. The detailed results of the characteristics component
show that this is due to the smaller average size of the municipalities were self-employed
individuals reside and, very especially, to their smaller average firm size. The remaining
unexplained part of the raw difference (55%; 0.195 logarithmic points) captures the magnitude
of the lower commuting of observationally similar self-employed workers (note that this figure

is analogous to that estimated via OLS in Table 1).

On the other hand, including mode of transport within the set of explanatory variables (second
column in Table 2) results also in this case in a relevant reduction of the commuting
unexplained differential, given that the coefficient component falls to 0.130 logarithmic points.
Hence, when the different modes of transport are included in the analysis, the explained term

increases to 0.22 logarithmic points (63% of the total gap), and differences between self-
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employed and employees in certain modes of transport (very especially walking) turn to explain

a relevant part of raw relative differences in commuting times.

Overall, this evidence suggests that although part of the lower commuting times of self-
employed workers in Spain can be explained by their different characteristics (very especially
in terms of aspects such as the size of the municipalities where they reside, the size of their
firms, or the mode of transports they use) significant differences remain as regards
observationally similar employed workers, which suggests a different commuting pattern of
both groups. This could, at least to a certain extent, be due to imperfect information problems

in the job search process.

5.2.3. Instrumental Variables

Selection into self-employment can be an important issue in our estimation strategy, since there
are unobserved factors potentially related to both the decision to be self-employed and how
much time is spent in daily commuting (Van Ommeren and Van der Straaten, 2008, and
Giménez-Nadal et al. 2018). The potential endogeneity of the self-employment variable,
something that is confirmed through the conventional tests, can be an important limitation
given that, as it is well known, when an explanatory variable is correlated with the error term
OLS do not generate consistent estimations of the parameters of interest. Considering that the
limitation derived from the potential endogeneity of self-employment cannot be overcome
using data panel techniques (given that the SQLW microdata is composed of independent
cross-sections for each year), the use of instrumental variables could be an appropriate way of

overcoming it.

Accordingly, in this section a model was estimated through instrumental variables using the
vocational entrepreneurship variable already described as an instrument. This permit

addressing the endogeneity problem in a novel way in the literature. Table 4 shows the results
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of conventional tests, which confirm that the use of instrumental variables is appropriate.
Hence, results of the Durbin and Wu-Hausman test were all statistically significant (at the 10
% significance level), confirming that self-employment is endogenous. On the other hand, the
null hypothesis of weak instrument can be rejected because the partial F-statistics met the
recommended cut-off and, a result, vocational entrepreneurship seems a relevant instrument.
The results of the estimation via instrumental variables show, accordingly, that the coefficient
of the self-employed variable is not statistically significant at the usual levels of significance.
Hence, in contrast with the results obtained through OLS, this finding suggests that differences

between self-employed and similar employees in commuting times could be negligible.

5.3. Determinants of satisfaction: Ordered logit

In order to examine the second objective of this research, the impact of commuting on the
satisfaction of workers, we assume that the alternatives of the decision-making process
implicitly express an order of utility and therefore have an ordinal character, which supports
the idea of conducting estimations based on ordered logit or probit models (see MacKerron,
2012, and Dickerson et al. 2014). In such models, the estimated coefficient itself is not relevant
and conclusions are drawn through the analysis of its sign and the variables’ level of statistical

significance.

Under this approach, two different domains of satisfaction, with work and housing,
respectively, were considered. The corresponding variables are measured on a 0-10 scale,
where 0 is total dissatisfaction and 10 absolute satisfaction. The following approximation of

the welfare function was used:

yi = o+ +PXi + & )
Where i is an individual; yi is the continuous dependent variable that represents the levels of

satisfaction in job or housing; Xi is a vector of observable characteristics that comprises the
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same variables used in the previous part of the empirical analysis, with the addition of

commuting as an explanatory variable; and & is the individual error term.

In this approach, yi can only be observed indirectly, and is assigned ordered values according

to the classification of a certain satisfaction segment. This can be expressed as:

yi =0 ify’i <Z(0) (10)

vi=j ifZ(-1) <yi<ZG) (11)

Where Z(j) are the quantitative thresholds of each satisfaction span. The probability that an

individual is in the corresponding segment of satisfaction is given by:

Priy’i=jl=[1/[1 +exp (BXi—Z({)II - [1/ [1 +exp (BXi— Z(-1))]] (12)
It is therefore possible to determine how the variables included in vector X; affect the likelihood
that an individual is located in a segment of the ordinal satisfaction scale. Both the coefficients

and the thresholds are estimated through maximum likelihood.

Table 5 shows that when all workers are overall considered commuting exerts a negative impact
on satisfaction in the two domains of life examined, and that self-employed do not exhibit
different levels of job and housing satisfaction when compared with observationally similar
employees. These results are robust, on the other hand, to the inclusion of a much wider set of
explanatory variables in the model (table A.3). When the estimation of the determinants of
satisfaction is carried out separately for both groups of workers, it is observed that longer
commutes are significantly and negatively associated with job and housing satisfaction in both
cases (table 6). Accordingly, the so-called commuting paradox is apparently also observed
among the self-employed, who seem to be as unable to optimise their global satisfaction by
compensating for longer commutes with higher levels of job/housing satisfaction as employees

(Simon-etal. 2018).
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This result, which is in principle at odds with the theoretical model proposed in section 3, might
however-hide relevant differences that could emerge if the heterogeneity of self-employed
workers was taken into account. Thus, following a similar approach to that adopted in the first
part of our analysis, additional estimations examine two relevant dimensions: the
characteristics of the geographical space (through the separate consideration of three municipal
population ranges) and occupations (which are again classified into three groups according to
their qualification level). In contrast with the aggregate analysis, these results (table 7), give
partial support to our theoretical model. Thus, intermediate-size municipalities and less
qualified occupations are the categories for which the general conclusion holds while for both
less populated areas and Spanish largest municipalities (Madrid and Barcelona), and for semi-
qualified-and qualified occupations, the relationship between commuting and satisfaction is not
significant. Although such result cannot be considered as giving strong support to the

predictions of the theoretical model it does not allow rejecting it for these relevant categories.®

6. Conclusions

This article has two main objectives. On the one hand, we examine the commuting behaviour
of the self-employed vs. employees, in a context where the behaviour of the former group has
been much less explored despite its quantitative relevance and the existence of previous
evidence suggesting that their search market is likely to have quite specific features. On the
other hand, we analyse how commuting affects workers’ satisfaction in different domains of
life, emphasising the differences between employed and self-employed workers. Regarding the
first objective, we argue that a possible interpretation of the difference in commuting length

between both groups could be the one proposed by Van Ommeren and van der Straaten (2008),

3 Asin the previous subsection, a robustness test including individuals with zero commuting time was conducted.
The main results remained unaltered. More details can be found in Table A.4 in the Appendix.
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for whom such difference is a measure of excess commuting, based on the assumption that
while employees encounter imperfect information problems in their job search (and such
problems cause them to make unnecessary longer commutes), the self-employed make more
flexible arrangements in the absence of such information problems. Regarding the second
objective, we examine the differences experienced by self-employed and employees workers
in terms of the effect that commuting exerts on satisfaction according to the reinterpretation of
the microeconomic theory of location proposed by Stutzer and Frey (2008). According to that
formulation workers should compensate for longer commutes with higher levels of satisfaction
in certain domains of their life, and therefore commuting should be negatively linked to e.g.
job and housing satisfaction (a result that is not, however, observed in all countries and for all
groups of workers, what has been called the commuting paradox). To link both objectives we
propose a simple theoretical model according to which the commuting paradox should apply
to the group of workers that experience excess commuting (employees), but not to self-
employed individuals, who should be able to maximise their overall utility and for whom no

effect of commuting on satisfaction is therefore expected.

Our empirical analysis shows, first, that when estimated through OLS the length of the average
commute made by the self-employed workers in Spain is around 19% lower than that of the
comparable employees. When the mode of transport used in such commutes is also controlled
for the figure goes down to around 13%. According to Van Ommeren and van der Straaten
(2008) these figures could measure excess commuting in Spain, based on the hypothesis of
non-perfect information in the job search process. Although such figures are lower than those
estimated using individual data in the Netherlands (Van Ommeren and van der Straaten, 2008)
and-previous studies of other national cases based on aggregate data (see Ma and Banister,
2006,and Van Ommeren and van der Straaten, 2008), they are in line with a recent analysis of

the US case by Gimenez-Nadal et al. (2018). Furthermore, when we consider the heterogeneity
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of workers through disaggregated analyses based on municipality size and qualification,
differences in commuting between both groups of workers increase for relevant parts of the
occupied and become particularly high in the most populated municipalities (Madrid and
Barcelona), and in more qualified occupations. The complementary evidence obtained through
the use of the Oaxaca-Blinder decomposition technique confirms in turn that just a part of the
observed difference in commuting times between employees and self-employed workers is due
to the differences in personal and socioeconomic characteristics among the individuals making
up each worker group. This result suggests that there is an unobservable dynamic among
employees and self-employed individuals that could at least in part be due to non-perfect
information problems and is therefore compatible with the imperfect information assumption
in the job search model proposed by van Ommeren and van der Straaten (2008). Finally, in
order to deal with the potential endogeneity problem of the self-employed variable, we used
instrumental variables with a measure of the attitude of individuals towards vocational
entrepreneurship as instrument. In contrast with OLS estimates, the instrumental variables
results do not provide statistically significant evidence of the existence of differences in
commuting between Spanish self-employed workers and employees. This finding is at odds
with the results found in previous studies for other countries and, in the interpretation of Van
Ommeren and van der Straaten (2008), suggest that excess commuting would be null. In any
case, this result should probably be taken in a cautious way. Although standard tests confirmed
the validity of the instrument chosen, the instrumental variable technique itself has both
defenders and detractors, what calls for further research considering other cases in order to

broaden the base of empirical studies.

With regard to the second objective of this study, we estimated different ordered logit models
to examine the effect of commuting on job and housing satisfaction for employed and self-

employed workers. According to our results, commuting exerts a negative impact on both
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domains of satisfaction for both groups of workers. However, the negative effect observed for
self-employed seem to be partly due to their heterogeneity. Thus, when dimensions such as
municipality size and job’s qualification are considered, the evidence gives partial support to
the model for most groups of workers (those living in small as well as in the largest
municipalities, and those in jobs with medium and high requirements in terms of
qualifications). Accordingly, the results of the empirical analysis confirm that the self-
employed are in general more tolerant to commuting than employees, so that for them longer
commutes have a less strong negative effect on satisfaction with their job and housing
compared with dependent employees. And more relevantly, no significant link exists between
commuting and satisfaction with these two dimensions, except for those living in medium-
sized areas and those in less-qualified occupations. According to our theoretical model these
findings are at least partially compatible with the hypothesis of Van Ommeren and van der
Straaten (2008) who state that the shorter duration of commuting among self-employed
workers ‘reflects the existence of an excess commuting originating in differences related to
search imperfections, based on the assumption that the self-employed minimise their
commuting, as they face fewer restrictions in their job search process and have more chances

of choosing their workplaces optimally.

To conclude, and with regards to policymaking, the results of our analyses indicate that there
might be a room for policies targeted at reducing the length of commute for particular groups
of workers and territories, for which commuting lengths are well above the average and could
therefore be excessive. Although previous literature suggests that such higher durations could
be partially compensated at the individual level in terms of e.g. access to other activities, it
seems clear that, set within the sustainable development debate, the resulting aggregate patterns
have policy implications. Thus, previous literature on excess commuting suggested that there

was a case for potential gains following the adoption of policies to re-orientate workers to more
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adequate locations, so that a job-housing balance policy could serve to alleviate traffic
congestion and emissions. Such focused policies should be however carefully formulated and
implemented since, as Ma and Banister (2006) warn, policies targeted at reducing the length of

the commute for particular groups could disadvantage other workers who are not targeted.
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Table 1. Determinants of commuting. OLS.
(@) @
General General with mode
of transport
Self-employed -0.195%** -0.130***
(0.0174) (0.0154)
Female -0.0219** -0.00715
(0.0110) (0.0100)
Age 0.0144*** 0.0104***
(0.00353) (0.00316)
Age*age -0.000188*** -0.000118***
(4.19e-05) (3.75e-05)
Native -0.0888*** -0.0692***
(0.0161) (0.0143)
Secondary education -0.0208 -0.0192
(0.0140) (0.0126)
University education 0.0639*** 0.0734***
(0.0192) (0.0172)
Living with children under 14 -0.0306** -0.0164
(0.0120) (0.0108)
Living with a partner 0.00730 -0.00553
(0.0121) (0.0108)
Household income -1.58e-05*** -1.53e-05***
(4.94e-06) (4.43e-06)
Weekly hours worked 0.000398 -0.000180
(0.000589) (0.000518)
Municipality with 50,000 to 1 million inhabitants 0.198*** 0.176***
(0.0104) (0.00948)
Municipality with more than 1 million inhabitants 0.376*** 0.238***
(0.0217) (0.0200)
Firm with 10-249 workers 0.0977*** 0.0430***
(0.0153) (0.0138)
Firm with 250 or more workers 0.229%** 0.132***
(0.0138) (0.0124)
Qualified workers -0.0195 0.00355
(0.0197) (0.0179)
Semi-qualified workers -0.0484*** -0.0217
(0.0167) (0.0152)
Car (driver) - -0.294***
(0.0352)
Motorbike - -0.590***
(0.0421)
Car (passenger) - -0.103**
(0.0419)
Taxi - -0.349%**
(0.130)
Bus - 0.182***
(0.0377)
Metro or tram - 0.181***
(0.0400)
Train - 0.560***
(0.0444)
Bicycle - -0.734***
(0.0522)
Walking - -1.017***
(0.0364)
Constant 2.251%** 2.817***
No. of observations 30,920 30,920
R-square 0.115 0.286

Notes: All estimated models consider year and region fixed effects, and sector of occupation. Robust standard errors in brackets.

*xx p<0.01 ** p<0.05 * p<0.1
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Table 2. Determinants of commuting. Alternative disaggregate estimations by size of
municipality and level of qualification. OLS.

(Y 2
Municipality size Qualification

Self-employed*Non-qualified workers -0.216%**

(0.0450)
Self-employed*Semi-qualified workers -0.191%**

(0.0230)
Self-employed*Qualified workers -0.310***

(0.0251)
No. of observations 30,920 30,920
R-square 0.115 0.118

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in column
(1) of Table 1.

*x% n<0,01 **p<0.05 * p<0.1
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Table 3. Decomposition of differences in commuting between employees and self-employed
workers. Oaxaca-Blinder methodology.

(Y )
General General with mode of
transport
Employee 2.772%** 2.772%**
(0.00530) (0.00530)
Self-employed 2.420%** 2.420%**
(0.0141) (0.0141)
Difference 0.352*** 0.352%**
(0.0151) (0.0151)
Characteristics 0.157*** 0.222%**
(0.0106) (0.0112)
Coefficients 0.195*** 0.130***
(0.0174) (0.0155)
Characteristics
Female -0.00238** -0.000779
(0.00121) (0.00109)
Age -0.0553*** -0.0402***
(0.0137) (0.0123)
Age*age 0.0611*** 0.0383***
(0.0139) (0.0123)
Native 0.000665 0.000518
(0.000614) (0.000480)
Secondary education 0.000633 0.000586
(0.000453) (0.000410)
University education 0.00618*** 0.00710***
(0.00189) (0.00171)
Living with children under 14 0.000287 0.000153
(0.000247) (0.000155)
Living with a partner -0.000640 0.000485
(0.00106) (0.000949)
Household income -0.00101** -0.000985**
(0.000429) (0.000399)
Weekly hours worked -0.00230 0.00104
(0.00340) (0.00298)
Municipality with 50,000 to 1 million inhabitants 0.0197*** 0.0175***
(0.00176) (0.00158)
Municipality with more than 1 million inhabitants 0.0133*** 0.00843***
(0.00147) (0.00107)
Firm with 10-249 workers 0.0162*** 0.00714***
(0.00257) (0.00230)
Firm with 250 or more workers 0.118*** 0.0677***
(0.00714) (0.00639)
Qualified workers 0.00129 -0.000235
(0.00131) (0.00118)
Semi-qualified workers -0.000855* -0.000383
(0.000467) (0.000314)
Car (driver) -0.00699***
(0.00235)
Motorbike -0.00494***
(0.00138)
Car (passenger) -0.00270**
(0.00112)
Taxi 0.000216
(0.000210)
Bus 0.00905***
(0.00195)
Metro or tram 0.00428***
(0.00101)
Train 0.00888***
(0.00102)
Bicycle -0.00307***
(0.000955)
Walking 0.118***
(0.00809)
No. of observations 30,920 30,920

Notes: Both estimated models consider year and region fixed effects, sector and occupation. Robust standard errors in brackets.
*** n<0.01 ** p<0.05 * p<0.1
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Table 4. Determinants of commuting. Instrumental variables.

@
Instrumental variables

Self-employed -0.0782
(0.0655)

No. of observations 30,920

R-square 0.114

Strong instrument and endogeneity tests

Partial F-Statistic 1499.49***

Durbin/ GMM C x2 3.5102*

Wu-Hausman 3.5052*

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in column
(1) of Table 1. The instrument considered in the estimation corresponds to vocational entrepreneurship.
*** n<0.01 ** p<0.05 * p<0.1

Table 5. Determinants of job and housing satisfaction. Ordered logit.

) @
Job satisfaction Housing
satisfaction
Commuting -0.202%** -0.184%***
(0.0121) (0.0119)
Self-employed 0.00951 -0.0424
(0.0301) (0.0276)
Female 0.0385* -0.0209
(0.0210) (0.0211)
Age -0.0413*** -0.0677***
(0.00751) (0.00779)
Age*age 0.000536*** 0.000820***
(9.01e-05) (9.19e-05)
Native 0.0856*** 0.0809***
(0.0223) (0.0229)
Secondary education 0.115*** 0.211%**
(0.0300) (0.0309)
University education 0.319*** 0.396***
(0.0328) (0.0330)
Living with children under 14 0.0379 -0.000620
(0.0256) (0.0255)
Living with a partner 0.193*** 0.364***
(0.0257) (0.0259)
No. of observations 30,920 30,920
Notes: Both estimated models consider year and region fixed effects, sector and occupation. Robust standard errors in brackets.

*xx p<0.01 ** p<0.05 * p<0.1
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Table 6. Determinants of job and housing satisfaction. Disaggregated estimations for employees
and self-employed workers. Ordered logit.

Self-employed Employees
Y @ (©) 4*
Job* Housing* Job* Housing*
Commuting -0.09908*** -0.11583*** -0.23517*** -0.20678***
(0.02441) (0.02427) (0.01374) (0.01360)
No. of observations 5,400 5,400 25,520 25,520

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in Table
5.
**x n<(0,01** p<0.05 * p<0.1

Table 7. Determinants of job satisfaction. Ordered logit. Alternative disaggregate estimations
by size of municipality and level of qualification. Self-employed. Ordered logit.

@ @
Municipality size Qualification
Commuting *Municipality less than 50,000 -0.00172
(0.00244)
Commuting *Municipality 50,000 to 1 million -0.00590**
(0.00271)
Self-employed*Municipality more than 1 million 0.000744
(0.00466)
Commuting *Non-qualified workers -0.0202***
(0.00354)
Commuting *Semi-qualified workers -0.00246
(0.00254)
Commuting *Qualified workers 0.00272
(0.00259)

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in Table
58
*%% n<0.01 ** p<0.05 * p<0.1

Table 8. Determinants of housing satisfaction. Ordered logit. Alternative disaggregate
estimations by size of municipality and level of qualification. Self-employed. Ordered logit.

(6Y) @
Municipality size Qualification
Commuting *Municipality less than 50,000 -0.00221
(0.00281)
Commuting *Municipality 50,000 to 1 million -0.00743**
(0.00295)
Self-employed*Municipality more than 1 million -0.00401
(0.00450)
Commuting *Non-qualified workers -0.0186***
(0.00372)
Commuting *Semi-qualified workers -0.00476*
(0.00287)
Commuting *Qualified workers 0.00198
(0.00294)

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in Table
5,
*** n<0.01 ** p<0.05 * p<0.1
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Appendix

Table A.1. Descriptives.

SELF-EMPLOYED EMPLOYED
Mean S.D. Mean S.D.

COMMUTING (TIME IN 17.892 18.403 22.156 19.018
MINUTES)
COMMUTING LOG 2.420 1.036 2.772 0.847
SATISFACTION (0-10 SCALE)

JOB SATISFACTION 7.320 1.917 7.285 1.740

HOUSING SATISFACTION 7.757 1.684 7.726 1.709
FEMALE 0.331 0.471 0.440 0.496
AGE 45.09 10.364 41.245 10.675
NATIVE 0.715 0.452 0.707 0.455
LIVING WITH CHILDREN
UNDER 14 0.361 0.480 0.351 0.477
LIVING WITH A PARTNER 0.747 0.435 0.659 0.474
EDUCATION

PRIMARY EDUCATION 0.249 0.433 0.183 0.387

SECONDARY EDUCATION 0.580 0.494 0.549 0.498

UNIVERSITY EDUCATION 0.170 0.375 0.266 0.442
WEEKLY HOURS WORKED 44.654 13.369 38.890 8.665
HOUSEHOLD INCOME (€) 1926.3 1237.7 1990.5 1139.5
VOCATIONAL 0.628 0.483 0.222 0.416
ENTREPRENEURSHIP
OCCUPATION

QUALIFIED WORKERS 0.409 0.492 0.342 0.475

SEMI-QUALIFIED

WORKERS 0.511 0.500 0.529 0.499

NON-QUALIFIED

WORKERS 0.080 0.272 0.129 0.335
FIRM SIZE

< 10 WORKERS 0.910 0.286 0.230 0.421

10-249 WORKERS 0.057 0.231 0.223 0.416

250 OR MORE WORKERS 0.033 0.179 0.547 0.498
SECTOR OF ACTIVITY

FARMING 0.139 0.346 0.032 0.176

MANUFACTURING 0.096 0.294 0.168 0.374

CONSTRUCTION 0.154 0.361 0.113 0.316

COMMERCE 0.207 0.405 0.122 0.327

TRANSPORT 0.062 0.241 0.052 0.221

HOSPITALITY 0.076 0.264 0.060 0.237

INFO AND

COMMUNICATION 0.012 0.111 0.022 0.145

FINANCIAL AND REAL

ESTATE 0.024 0.152 0.032 0.176

PROFESSIONAL AND

SCIENTIEIC 0.081 0.272 0.059 0.236

ADMINISTRATION AND

AUXILIARY 0.016 0.124 0.035 0.183

SOCIAL SERVICES 0.042 0.202 0.262 0.440

OTHERS SERVICES 0.092 0.289 0.044 0.205
MUNICIPALITY SIZE

< 50,000 INHABITANTS 0.602 0.489 0.468 0.499

50,000 — 1 MILLION 0.351 0.477 0.450 0.498

>1MILLION 0.047 0.211 0.082 0.275
TRANSPORT MODE

PASSIVE TRANSPORT 0.067 0.250 0.182 0.386

ACTIVE TRANSPORT 0.933 0.250 0.818 0.386

CAR DRIVER 0.543 0.498 0.567 0.495

MOTORCYCLE 0.022 0.147 0.030 0.172

PASSENGER CAR 0.017 0.129 0.043 0.203

TAXI 0.001 0.038 0.001 0.029

BUS 0.029 0.169 0.079 0.270

METRO 0.014 0.118 0.038 0.191

TRAIN 0.005 0.072 0.021 0.144

BICYCLE 0.006 0.080 0.011 0.103

WALKING 0.313 0.464 0.197 0.398

OTHER 0.048 0.213 0.013 0.113

Source: Own elaboration from Survey of Quality of Life at Work.
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Table A.2. Determinants of commuting. Alternative estimations including individuals working

from home.
Excluding individuals working from home Including individuals working from home
(@) @ (©) 4)
General General with General General with
mode of transport mode of transport

Self-employed -3.131%** -1.347%** -1.892%** -0.618***

(0.331) (0.311) (0.342) (0.317)
No. of observations 32,019 32,019 30,920 30,920

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in columns
(1) and (4) of Table 1. Commuting is measured in minutes.
*x% 00,01 ** p<0.05 * p<0.1

Table A.3. Determinants of job and housing satisfaction. Robustness test including additional
variables. Ordered logit.

Y (&3]
Job satisfaction  Housing satisfaction
Commuting -0.190*** -0.162***
(0.0127) (0.0124)
Self-employed 0.0417 0.00117
(0.0364) (0.0348)
Female -0.0311 0.0171
(0.0232) (0.0231)
Age -0.0349*** -0.0623***
(0.00757) (0.00782)
Age*age 0.000455*** 0.000757***
(9.08e-05) (9.23e-05)
Native -0.120%*** 0.292%**
(0.0366) (0.0387)
Secondary education -0.0523* 0.100***
(0.0313) (0.0322)
University education -0.179*** 0.0345
(0.0413) (0.0411)
Living with children under 14 0.0295 0.00881
(0.0256) (0.0256)
Living with a partner 0.0915*** 0.235***
(0.0264) (0.0266)
Household income 0.000156*** 0.000212***
(9.96e-06) (9.80e-06)
Weekly hours worked -0.00694*** -0.000569
(0.00131) (0.00123)
Municipality with 50,000 to 1 million inhabitants -0.111%** -0.144***
(0.0221) (0.0221)
Municipality with more than 1 million inhabitants -0.278*** -0.400%***
(0.0452) (0.0474)
Firm with 10-249 workers -0.00728 0.0511
(0.0330) (0.0337)
Firm with 250 or more workers -0.0376 0.0547*
(0.0296) (0.0307)
Qualified workers 0.539*** 0.317***
(0.0438) (0.0433)
Semi-qualified workers 0.346*** 0.234***
(0.0388) (0.0387)
No. of observations 30,920 30,920

Notes: Both estimated models consider year and region fixed effects, sector and occupation. Robust standard errors in brackets.
*** p<0.01 ** p<0.05 * p<0.1

Table A.4. Determinants of job and housing satisfaction. Alternative estimations including
individuals working from home.

1) @
Job Housing
Commuting -0.00713*** -0.00517***
(0.000589) (0.00131)
Self-employed 0.0471 -
(0.0350)
N° of observations 32,019 6,062

Notes: Robust standard errors in brackets. The specification of the equation includes also the rest of control variables considered in Table
5. Commuting is measured in minutes.
*** p<0.01 ** p<0.05 * p<0.1
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