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Abstract

The main purpose of this Thesis is the theoretical and empirical study of a range of
population behaviors, from the point of view of the supply side of the labor market,
including urban efficiency wages in the United States (US) and Spain, household labor
supply decisions, intrahousehold intertemporal commitment in the US and Europe, and
intergenerational correlation of employment and self-employment decisions in Europe.
The Thesis is divided into three essays.

Chapter 1 studies commuting, time use, and employment outcomes of workers in
the US and Spain, within an urban efficiency wages theoretical framework, where com-
muting is considered a shock to time endowments. Leisure time and shirking at work
are assumed to be substitutes so, ultimately, commuting has a negative impact on
leisure time, and a positive impact on shirking at work. However, that substitution
hypothesis leads to an ambiguity that, to now, had not been analyzed. The model is
estimated using data from the American Time Use Surveys for years 2001-2014, and
the Spanish Time Use Survey for years 2009-2010. The case of Aragdn is also inves-
tigated, and a model for self-employed workers is proposed. Results show a negative
elasticity between leisure time and shirking at work in the US and Spain, providing
empirical support to the main hypothesis of the model. Findings also show a negative
correlation between commuting and leisure, a positive correlation between commuting
and shirking at work, and a positive correlation between commuting time and wages.
Furthermore, results suggest that employed workers tend to reside farther from em-
ployment cores than the unemployed, with the self-employed workers lying between
them. These results are in line with the predictions of the model, thus suggesting the
existence of urban efficiency wages in the US and Spain.

Chapter 2 studies intertemporal collective behaviors on the basis of collective mod-
els. It first develops an intertemporal collective model of labor supply, with the main
objective of distinguishing the different models that characterize the ability of spouses
to cooperate: the full commitment model, the non-commitment, and the limited com-
mitment model. Under full commitment, workers’” wage shocks cannot affect their
labor supply, while under non-commitment, only current shocks should determine cur-
rent household labor supply. However, under limited commitment, wage shocks must
have a semi-permanent effect on labor supply decisions, as both current and past shocks
should determine spouses’ bargaining power. The model is estimated using data from
the US Panel Study of Income Dynamics from years 2001-2015, and from the European
Union Statistics on Income and Living Conditions from years 2003-2016. The case of
Spain is more closely investigated, with a focus on Aragén and other regions. Results
reject the full- and non-commitment models, as past shocks play the role predicted
by the limited commitment model. Specifically, when a spouse performed better than
expected in the past, (s)he works less, suggesting that (s)he attracts a larger fraction



of household resources. This result is maintained for the countries studied, suggesting
that the limited commitment version of the collective model is an excellent candidate
for future theoretical and empirical models of intrahousehold dynamics.

Chapter 3 addresses intergenerational transmission of employment and self-employ-
ment, using data from the longitudinal European Union Statistics on Income and Living
Conditions for the years 2003-2016. Fixed effect estimates show a significant short-term
correlation between the current employment status of parents and that of their children.
On the other hand, the intergenerational correlation of self-employment seems to be
limited to father-to-son correlations, as it is not significant for females, in general terms.
However, these intergenerational correlations may be reflecting short-term household
labor supply decisions, and not transmissions, which are often related to long-term
effects. To overcome this issue, we use the 2011 special module on Intergenerational
Transmissions of the European Union Statistics on Income and Living Conditions (in
its cross-sectional version), where respondents provide information about the labor
status of their parents when they themselves were 14 years old. Thus, we can esti-
mate whether parents’ employment status when young has any significant impact on
their current employment status. Estimates show a strong and significant correlation
between current respondents’ self-employment status, and that of their parents when
the respondents were 14 years old. This suggests that self-employment decisions are
not only related to short-term family labor supply decisions, but also to long-term
intergenerational transmissions.
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Resumen en espanol

El objetivo principal de esta Tesis es analizar, tanto tedrica como empiricamente, difer-
entes comportamientos de la poblacién desde el punto de vista de la oferta de trabajo,
incluyendo los llamados salarios de eficiencia urbanos y la distribucion del tiempo
disponible de los trabajadores en Estados Unidos y Espana, la oferta laboral de las
familias y el compromiso intrafamiliar en un contexto intertemporal en Estados Unidos
y Europa, y la existencia de transmisiones intergeneracionales de la actividad laboral
y el auto-empleo en Europa.

En el Capitulo 1 se estudia el tiempo que emplean los trabajadores en sus desplaza-
mientos de ida y vuelta a su puesto de trabajo (tiempo de “commuting”), asi como
su relacion con otros usos del tiempo de los trabajadores, sus salarios, y su actividad
laboral en Estados Unidos y Espana. El andlisis se desarrolla en un marco tedrico
basado en los modelos de salarios de eficiencia urbanos, de acuerdo a los cuales el
tiempo de “commuting” es un shock que afecta a la distribucion del tiempo de que
disponen los trabajadores. El modelo asume que el tiempo de ocio y el tiempo que
los trabajadores emplean en eludir su trabajo son sustitutos y, por tanto, el tiempo de
“commuting” tiene un impacto negativo en el tiempo de ocio y un impacto positivo en
el tiempo de elusion del trabajo. Sin embargo, los resultados del modelo dependen de
esta hipotesis de sustitucion entre tiempo de ocio y tiempo de elusion del trabajo que,
hasta la fecha, no ha sido analizada empiricamente. En dicho contexto, estimamos el
modelo de salarios de eficiencia urbanos empleando la Encuesta de Uso del Tiempo de
Estados Unidos de los anos 2001-2014, y la Encuesta de Uso del Tiempo Espanola de
los anos 2009-2010. El caso de Aragén es estudiado de forma singular. Asimismo, el
marco teodrico de salarios de eficiencia urbanos es extendido a los trabajadores auto-
empleados. Los resultados muestran cémo el tiempo de ocio y el tiempo de elusion del
trabajo estdn relacionados negativamente tanto en Estados Unidos como en Espana,
proporcionando validez empirica a la principal hipétesis del marco tedrico. Asimismo,
también se encuentra una correlacion negativa entre el tiempo de “commuting” y el
tiempo de ocio, una relacion positiva entre el tiempo de “commuting” y el tiempo de
elusién del trabajo, y una relacién positiva entre el tiempo de “commuting” y los salarios
de los trabajadores, tal y como predice el modelo tedrico. Finalmente, los resultados
sugieren que los trabajadores empleados residen mas lejos de los niicleos de empleo que
los trabajadores auto-empleados, que a su vez residen més lejos que los desempleados.
Estos resultados, por tanto, avalan las predicciones del modelo tedrico, sugiriendo la
existencia de mecanismos de salarios de eficiencia urbanos en Estados Unidos y Espana.

En el Capitulo 2 se analizan comportamientos de las familias, partiendo de un
modelo colectivo. En primer lugar, se plantea y desarrolla un modelo colectivo in-
tertemporal de oferta de trabajo, cuyo objetivo principal es distinguir teéricamente los
tres modelos diferentes que caracterizan la habilidad de los individuos para cooperar
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con sus conyuges a lo largo del tiempo: el modelo de compromiso total, el modelo de
ausencia de compromiso, y el modelo de compromiso limitado. De acuerdo al modelo
de compromiso total, las decisiones familiares relativas a la oferta laboral no pueden
verse afectadas por los shocks salariales que experimenten los individuos, mientras que
de acuerdo al modelo de ausencia de compromiso la oferta laboral de los individuos en
un periodo concreto queda determinada exclusivamente por los shocks salariales que
se experimenten en dicho periodo. Por otro lado, el modelo de compromiso limitado
predice que los shocks salariales que experimentan los individuos tienen un impacto
semi-permanente en su oferta de trabajo, de forma que en un periodo dado, tanto los
shocks actuales como los shocks pasados (o una acumulacién de los mismos) determi-
nan la oferta laboral de las familias. En segundo lugar, estimamos la forma reducida
del modelo teérico empleando los datos Panel Study of Income Dynamics de Estados
Unidos, para el periodo 2001-2015, y los datos FEuropean Union Statistics on Income
and Living Conditions de Europa, para los anos 2003-2016. El caso de Espana y
Aragon se estudia, asimismo, en detalle. Los resultados, para todos los paises anal-
izados, rechazan los modelos de compromiso total y de ausencia de compromiso, ya
que las estimaciones sugieren que los shocks salariales que experimentan los individuos
juegan el papel que predice el modelo de compromiso limitado. En particular, cuando
un conyuge experimento en el pasado un shock salarial positivo, dicho shock tiene un
impacto positivo y semi-permante en su poder de negociacion intrafamiliar, lo cual
queda reflejado en una disminuciéon de sus horas de trabajo. Estos resultados sugieren
que el modelo de compromiso limitado es un candidato preferible, frente a los modelos
de compromiso total y de ausencia de compromiso, para el futuro desarrollo de modelos
de comportamiento intrafamiliar.

Finalmente, en el Capitulo 3 estudiamos la existencia de transmisiones intergenera-
cionales, de padres y madres a hijos e hijas, de la actividad laboral y el auto-empleo
en Europa, usando primero los datos European Union Statistics on Income and Liv-
ing Conditions de los anos 2003-2016. Empleando el estimador de efectos fijos, los
resultados muestran una correlacion positiva y significativa entre el hecho de que los
individuos estén empleados en un momento concreto, y que también lo estén sus padres
en dicho momento. Por otro lado, las estimaciones no muestran una transmision clara
del auto-empleo, ya que el hecho de que los padres sean auto-empleados no parece estar
correlacionado con la actividad como auto-empleadas de sus hijas en dicho periodo de
tiempo. Sin embargo, estos resultados pueden estar reflejando decisiones de las familias
respecto a su oferta laboral en el corto plazo, y no transmisiones intergeneracionales,
que en general se asocian mas con efectos de a largo plazo. En consecuencia, y para
analizar estas transmisiones en el largo plazo, empleamos en segundo lugar el médulo
especial sobre Transmisiones Intergeneracionales de los datos EFuropean Union Statis-
tics on Income and Living Conditions, en su version transversal del ano 2011. Dicho
modulo incluye informacion sobre los hogares de los individuos entrevistados de forma
retrospectiva, cuando estos tenian 14 anos de edad, incluyendo diversas caracteristicas
de los padres, tales como su edad o su empleo. De esta forma, estimamos con estos datos
la correlacion entre el hecho de que un individuo esté empleado, o auto-empleado, en el
ano 2011, y que sus padres fuesen trabajadores empleados, o auto-empleados, cuando
dicho individuo tenia 14 anos. Los resultados muestran una correlacién positiva y es-
tadisticamente significativa entre la actividad laboral de los hijos en el ano 2011, y la de
sus padres durante la juventud de los hijos. Esto sugiere que las decisiones laborales de
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los individuos relativas al auto-empleo, aunque no parecen estar fuertemente ligadas a
decisiones familiares intergeneracionales en el corto plazo, si que quedan determinadas
por transmisiones intergeneracionales en el largo plazo.
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Introduction

This Thesis analyzes urban efficiency wages in the US and Spain, and the theory’s impli-
cations for worker’s time endowments; household labor supply decisions on the basis of
an intertemporal collective model, and the link with intrahousehold commitment in the
US and Europe; and intergenerational correlation of employment and self-employment
between parents and children in Europe, both in the short- and long-term. In each of
these essays, the main focus is the supply side of the labor market, where a range of

perspectives are adopted.

This Thesis presents new results relative to prior research, as three original topics

are studied:

1. Time endowments of workers in an urban efficiency wage setting. This represents

the first analysis of time use in such a scenario in the literature.

2. Intertemporal collective models of labor supply. The model developed allows us
to study intertemporal intrahousehold commitment, which represents an original

contribution with respect to prior research.

3. Intergenerational correlation of employment and self-employment in Europe. As
most of the prior research has focused on single countries, the use of international,

harmonized data presents a significant contribution.
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Urban efficiency wages and time endowments

The time (or distance) between residences and workplace is called commuting, and
its analysis has gained presence in the literature in recent decades, as it measures
the interdependence between locations of employment and residence of workers.! The
study of commuting behavior is important for several reasons. Commuting is a daily
activity that can hardly be avoided in modern societies.? Kahneman et al. (2004) and
Kahneman and Krueger (2006) show that time spent in commuting ranks among the
lowest activities in terms of the “instant enjoyment” obtained by individuals, and there
are increased stress and absenteeism, and psychological, health, and well-being costs
associated with travel to and from work (see Evans et al.; 2002; Jansen et al., 2003;
Wener et al., 2003; Gottholmseder et al., 2009; Hammig et al., 2009; Hansson et al.,
2011; Roberts et al., 2011; Van Ommeren and Gutiérrez-i-Puigarnau, 2011). Recent
studies have shown that the time devoted to commuting has increased in developed
countries such as Germany, the Netherlands, and the US, leading to commuting time
being a significant part of the total time devoted to the labor market (Susilo and
Maat, 2007; Kirby and LeSage, 2009; McKenzie and Rapino, 2011; Giménez-Nadal and
Molina, 2016).

The commuting behavior of individuals has been extensively analyzed and incorpo-
rated into a range of theoretical models. According to job search models, commuting
is considered a source of labor mobility that allows workers to access geographically-
dispersed labor markets without the need for migration (Van Ommeren, 1998; Rouwen-
dal and Nijkamp, 2004). From the point of view of transport economics, commuters
choose a mode of transport to minimize the monetary and opportunity costs of travel.
In urban economics, the focus is on household location, where commuting is generally
assumed to confer disutility, and households are located to maximize the utility ob-
tained from housing and all other goods. These models include, for instance, the mono-
centric model (Alonso, 1964; Mills, 1967; Muth, 1969), the polycentric model (Muller,
1981; Garreau, 1991), the literature of “excess” or “wasteful” commuting (Hamilton,
1982), and the spatial mismatch hypothesis ([<ain, 1968; Gobillon et al.; 2007).

Commuting behaviors have been studied from different scenarios, including aggre-

!The term commuting has its origin in the XIX century in the United States, where workers who
lived in suburbs on the outskirts of big cities and daily worked in urban cores were usually called
“commuters”.

20One exception is the practice of teleworking, or telecommuting, which has been studied by the
authors in Giménez-Nadal et al. (2019).
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gated flows, linear optimization problems, and microeconomic models. One microe-
conomic approach is that of urban efficiency wages (Ross and Zenou, 2008; Zenou,
2009) which provides a theoretical framework to study, simultaneously, the different
relationships between commuting, wages, employment and unemployment, and other
time endowments. According to the efficiency wages theory, (salaried) workers are paid
by their employers a higher wage than that of market equilibrium in order to promote
their efficiency and discourage them from shirking behaviors at work. Urban efficiency
wages theory incorporates spatial trends, often associated with commutes, with the
purpose of studying employment and unemployment, and its distribution across urban

and employment cores.

Chapter 1 describes Ross and Zenou (2008)’s urban efficiency wages model, and
studies different aspects that, so far, were considered benchmark hypotheses and had
remained as theoretical ambiguities. In particular, Ross and Zenou (2008) claimed that
shirking and leisure are substitutes. In developing their model, they assume that com-
muting time is a shock to time endowments and, specifically, longer commutes should
have a negative impact on leisure time of workers, leading to increased shirking be-
haviors. However, that substitution assumption had not been empirically studied, and
so the results of the model were subject to some degree of theoretical ambiguity. Our
primary goal is, then, to directly analyze the empirical relationship between shirking
at work and leisure, and thus identify a key parameter that is necessary to test the
efficiency wage hypothesis. Data is taken from both the American Time Use Surveys
from 2001 to 2014, and from the Spanish Time Use Survey from 2009 to 2010. These
databases allow us to observe individual hours of work, and to determine whether (and
to what extent) non-work activities are performed during working hours, which is a
key dimension of shirking.® Additionally, we investigate whether or not estimates are
compatible with the predictions of the model, as we analyze the elasticity between
commuting time and shirking time, commuting time and leisure time, commuting time

and wages, and “expected” commuting time and workers’ employment status.

Estimates point to the validity of the substitution hypothesis between leisure time
and shirking at work in the US and in Spain, as the elasticity between leisure and shirk-
ing is estimated to be negative and significant. Furthermore, estimates are compatible
with the predictions of the model, as we find a negative correlation between commuting

time and leisure time, and a positive correlation between commuting time and shirking

3Another key dimension of shirking is absenteeism; see Van Ommeren and Gutiérrez-i-Puigarnau
(2011).
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at work, which is especially relevant for workers in non-supervised occupations. To
sum up, the empirical results suggest that urban efficiency wages operate in both the
US and the Spanish labor markets. However, estimates suggest that supervision mech-
anisms are not as effective in Spain as in the US, which may be especially important

for planners and policy makers.

Finally, urban efficiency wages are limited to salaried workers, that is to say, employ-
ees, as the self-employed are not paid a wage by a firm and, as a consequence, cannot
be included in the efficiency wages theory. However, the substitution hypothesis be-
tween leisure time and shirking at work may well operate for them, leading to different
relationships between commuting time and other time endowments. Based on the Ross
and Zenou (2008)’s model, we propose an urban model for the self-employed, assuming
that leisure time and shirking at work are substitutes for these workers, to find that
there is no clear mechanism between self-employment outcomes and commuting time.
However, the model suggests that self-employed workers commute shorter distances
by placing their residence nearer employment cores than their employee counterparts.
We then estimate the model empirically and find that the elasticity between leisure
time and shirking time for the self-employed is negative, in line with the substitution
hypothesis. Furthermore, results also suggest that self-employed workers reside nearer

their respective job places, as they are found to have shorter commutes than employees.

Intertemporal labor supply and intrahousehold commitment

The study of the family was first addressed many years ago (Aristotle, Politics, Book
1, Part 2, according to Browning et al., 2014). However, it was as a result of the work
of Gary Becker (summarized in Becker, 1991) that the study of the household gained
importance in Microeconomics. Family Economics is now defined as “the economic
analysis of household decisions, including decisions regarding consumption, labor sup-
ply, and other uses of time, household formation and dissolution, demand for health
and other forms of human capital, fertility and investment in children’s human capital,
demand for environmental and other public goods, migration, demand for religiosity,

and decisions by agricultural households”.#

The classical framework with which to analyze household economic behaviors is
the so-called “unitary” model. The unitary model considers the household as a sin-

gle decision-making unit, with a homogeneous set of preferences and a unique utility

4See https://sites.google.com/view/seho2018/.
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function. This unitary approach has certain deficiencies and has come under heavy

criticism in recent decades.®

Since the 1980s, and given the deficiencies of the unitary approach, various au-
thors have developed different theories with the objective of reconciling the theory, and
modeling household behaviors more accurately (Manser and Brown, 1980; Ashworth
and Ulph, 1981; McElroy and Horney, 1981; Apps, 1981, 1982; Apps and Jones, 1986;
Ulph, 1988; Woolley, 1988). In that context, Chiappori (1988, 1992) proposed the first
general framework to study intrahousehold decisions, the collective model, assuming
that there exists some type of cooperation among household members that leads to

Pareto-efficient outcomes.

However, most of the theories and empirical works have been proposed in static
frameworks, given the difficulty of developing bargaining theories in an intertemporal
setting. That scenario prevents researchers from providing accurate answers to a range
of intrahousehold decisions and different policies that have intertemporal dimensions
(Chiappori and Mazzocco, 2017). To take but one example, consider a concrete policy
based on wealth transfers to households with children. Is it relevant who receives the
transfer in a two-member household, namely the husband, the wife, or the household
as a unit? This question can be answered using a static collective model. On the other
hand, one could ask whether this policy is expected to have a permanent or semi-
permanent impact on household behaviors. However, this cannot be evaluated - and
therefore fully answered - using a static collective model, as a dynamic (or intertempo-
ral) model is required for the task. Furthermore, the key to responding to that question
is the assumptions made regarding the ability of spouses to commit in the long term,
a key dimension of intrahousehold bargaining that is straightforward in static models,
while different assumptions would lead to different results in an intertemporal setting.
From a theoretical point of view, there are three alternative models for intertemporal
intrahousehold commitment: the full commitment model, which assumes full risk shar-
ing; the non-commitment model, that assumes period by period efficiency but agents
cannot commit to any future allocation; and the limited commitment model (Maz-
zocco, 2004), which lies between the two. However, so far these models have not been
fully evaluated from an empirical point of view, as the existing literature is scarce and
has exclusively rejected the full commitment model against the “non-full” commitment

counterparts in the US and Japan.

°It has to be noted that sometimes the unitary model has been wrongly attributed to Becker
(1974h). However, Becker’s work included several nonunitary theories (Becker, 1973, 1974a).
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In that context, Chapter 2 proposes an intertemporal collective model of labor sup-
ply with the main objective being to study intrahousehold commitment. The model
allows us to distinguish among the full commitment model, the non-commitment model,
and the limited commitment model by examining, first, whether or not household labor
supply decisions are affected by present observables that were not anticipated at the
beginning of the marriage. This strategy, proposed by Mazzocco (2007), allows us to
reject the full commitment model. Second, according to the model, we distinguish be-
tween the non-commitment and limited commitment models by studying whether the
past history of those observables has any impact on household labor supply decisions,
as such impact should be negligible in the non-commitment model, but significant in
the limited commitment version of the collective model. Specifically, the limited com-
mitment model predicts that a spouse’s unobserved bargaining power should increase
if they performed better than expected in the past, leading to a semi-permanent re-
duction in their labor supply, whereas this impact should be immediately forgotten in

the non-commitment model.

We then propose a reduced form empirical specification to analyze unobservable
intertemporal commitment issues through observable household labor supply behaviors.
The intuition is as follows: assume that household members are hit by an unexpected
productivity shock that affects their wages. According to the full commitment model,
these unexpected shocks, whether past or current, have a negligible effect on household
labor supply decisions. According to the non-commitment model, only current shocks
affect spouses’ current labor supply behaviors, while past history should be forgotten.
Finally, according to the limited commitment model, past shocks (or an accumulation

of them) should have a semi-permanent and persistent effect on household labor supply.

The model is estimated using longitudinal data from the US Panel Study of In-
come Dynamics, from the years 2001 to 2015, and from the European Union Statistics
on Income and Living Conditions, for the years 2003 to 2016, including information
for Austria, Belgium, France, Greece, Italy, Luxembourg, Spain and Sweden. This
represents the first empirical analysis of intertemporal intrahousehold commitment in
Europe. Results reject the non- and full commitment models, and also the unitary
model, as estimates are not compatible with the dynamics generated under those mod-
els. However, the estimated labor supply equations fit the predictions of the limited
commitment model, as even controlling for present and future wages, unexpected wage
shocks have a lasting impact on spouses’ labor supply. Moreover, results suggest that

when a spouse did better than expected, (s)he works less, suggesting that (s)he at-
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tracts a larger fraction of household resources. The results of this Chapter highlight
how crucial it is to understand intrahousehold allocations in evaluating different public
policies that mainly affect households, as different models can lead to different evalu-
ations and, thus, to different conclusions. Within this context, the development of a
dynamic framework for collective behaviors is needed, and our main conclusion is that
the limited commitment model is an excellent candidate, compared to the full- and

non-commitment models.

Intergenerational transmission of employment and
self-employment

The study of intergenerational transmission is especially important, as it investigates
how and to what extent certain factors may be transmitted from parents to children,
beyond pure selection theories (Black et al., 2005). Those factors include, for instance,
income and poverty, human capital, human development, and occupational choices,
among others (Becker and Tomes, 1979; Altonji and Dunn, 2000; Black and Devereux,
2011; Doepke and Zilibotti, 2017; Giménez-Nadal et al., 2018a). Despite the fact that
prior research has identified the existence of intergenerational transmissions of employ-
ment and self-employment, the literature is scarce, and there is no consensus on the
channels or the extent of these transmissions (Mider et al., 2015; Galassi et al.; 2019).
Therefore, the use of an international harmonized database supposes a significant con-

tribution to the literature, as cross-country analyses are very limited.

Understanding intergenerational transmission is of key relevance for planners and
policy makers, as it may help in understanding the characteristics transmitted from
generation to generation. For instance, policies aiming to reduce poverty and inequal-
ity of opportunity could be more efficiently implemented if the factors that determine
such sources were known to be transmitted from parents to children. Hence, inter-
generational transmissions are of special importance for children, given that they may
determine future socio-economic behaviors. In this context, transmission of employ-
ment and self-employment are of special interest in Europe, given that during the
recent economic crisis the levels of unemployment have been very high. Furthermore,
the largest impact has been on youth, with percentages of unemployment above 40%
in Greece and Spain, and between 20% and 40% in Italy, France, Belgium and Finland,

according to Eurostat.

Entrepreneurship and self-employment are labor alternatives to salaried employ-

7
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ment for those workers who do not want or cannot find an employer.® Consequently,
self-employment has been actively promoted by institutions at a range of stages, in-
cluding international, national, and regional initiatives, as a way of overcoming some of
the devastating effects of the recent economic crisis (Minniti and Naudé, 2010; Naudé,
2015).” For example, in the case of Spain, a country whose structural unemployment
rate is high and, besides, has suffered significant increases during the crisis, reaching
up to the 24.6% of working age individuals being unemployed (Rocha and Aragon,
2012), several programs have appeared, including the Programa Emprendedores, the
Programa Espania Emprende, and the laws 14/2013 (September 27th) and 6/2017 (Oc-
tober 24th). These programs have the main objective of fostering employment and
economic growth, although their effectiveness should not be taken for granted (Naudé,
2015). Some authors have analyzed the intergenerational transmission of employment
in different countries, trying to find both conditional correlations and causal links be-
tween the employment status of parents and their children. However, despite the fact
that prior studies have found a significant correlation, the evidence so far is scarce, in-
conclusive, and most of the existing research is limited to single-country cross-sectional

studies (Méder et al., 2015; Galassi et al., 2019; Morales, 2019).

In this context, Chapter 3 explores the existence of intergenerational correlation
of employment and self-employment within families, in Austria, Belgium, Denmark,
Greece, Spain, Finland, France, Italy, Luxembourg, the Netherlands, Sweden, and the
UK. Europe is a particularly important region in which to study these transmissions,
given the large impact of the recent economic crisis on unemployment in European
countries, and the moderating role of family background on that impact (Mascherini,
2019). We first provide a literature review on the transmission of employment and
self-employment. Second, we use the longitudinal European Union Statistics on In-
come and Living Conditions data, for the period 2003-2016, to study whether or not
the current labor status of interviewed individuals is correlated with the current labor
status of their interviewed parents. Using fixed effects models, we estimate a positive
and significant correlation between respondents’ current employment status, and the
current employment status of their parents. However, the self-employed status of par-
ents appears to be correlated only with that of male workers. As we use fixed effect
panel data models, these results may, however, reveal family labor supply decisions,

suggesting that parents’ employment is a strong predictor of children’s short-term de-

5Entrepreneurship and self-employment are often considered as synonyms, despite the fact that
self-employment might be considered a more general definition than entrepreneurship.
"For example, the Entrepreneurship 2020 Action Plan of the European Commission.
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cisions.

Third, we investigate the existence of long-term intergenerational transmission of
employment and self-employment, by analyzing the correlation between the current em-
ployment and self-employment status of interviewed individuals, and the corresponding
status of the parents of interviewees when they were teenagers. In doing so, we use
the special module on Intergenerational Transmissions of Disadvantages of the 2011
cross-sectional sample of the European Union Statistics on Income and Living Con-
ditions. This module includes information about respondent parents’ labor attributes
when the respondents were around 14 years old, which allows us to analyze the long-
term intergenerational correlation of employment and self-employment. To the best of
our knowledge, this represents the first empirical comparison of short- and long-term
intergenerational correlation of employment and self-employment. Unfortunately, the
longitudinal and cross-section samples are not linkable at the micro level, as the sur-
veyed individuals are different. Therefore, information from the 2011 special module
on transmissions cannot be matched with the 2003-2016 longitudinal sample. OLS
estimates show that the (employment) self-employment status of workers is strongly
correlated with their parents being (employed) self-employed in the past. This suggests
that there exists a significant channel of self-employment arising from intergenerational
correlations that is not driven by short-term family labor supply decisions, but rather

from long-term transmissions.

The results may be important for planners and policy makers, as they can help to
anticipate which workers may be employed and become self-employed in the future, in
terms of their parents economic and sociodemographic characteristics. For instance, we
suggest that transmissions of employment are driven by short-term family labor supply
decisions, and by long-term correlations, while intergenerational transmissions of self-
employment are determined more strongly by long-term correlations, rather than by
short-term decisions. Further research should focus on studying the different channels
that may drive these transmissions, such as culture, social norms, and the transmission
of certain managerial skills, entrepreneurial spirit, and human capital related to self-

employment.






Chapter 1

Spatial distribution of employment
in an urban efficiency wage setting

This Chapter analyzes whether efficiency wages operate in urban labor markets, within the
framework proposed by Ross and Zenou (2008), in which shirking at work and leisure are
assumed to be substitutes. It is used unique data from the American and Spanish time use
surveys that allows us to analyze the relationships between leisure, shirking, commuting,
employment, and earnings. Estimates confirm that shirking and leisure are substitutes, rep-
resenting the only empirical test of the relationship between a worker’s time endowment and
shirking at work. Findings point to the existence of efficiency wages in the US urban labor
market. Furthermore, estimates on time endowments and wages are also consistent with the
theory in Spain.

Keywords: urban efficiency wages, leisure, shirking at work, commuting, ATUS, STUS

1.1 Introduction

In this Chapter, we analyze the spatial distribution of US employment, using data for
the United States for the period 2003-2014.! Employment and wages have been stud-
ied in a variety of frameworks, with one approach being the theory of efficiency wages,
in which firms are willing to pay workers more than expected to promote efficiency
and discourage shirking at work (Shapiro and Stiglitz, 1984). However, these authors
identify the problem of setting efficiency wages when workers’ time endowment is un-

observed, since the value of shirking depends upon the time endowments. Following

'The case of Spain is shown in the Appendix 1.B, using the Spanish Time Use Survey from years
2009-2010. The case of Aragén is particularly studied. The particular case of the self-employed workers
is additionally shown in the Appendix 1.C.
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this approach, Ross and Zenou (2008) use expected commuting time as a shock to the
time endowments to indirectly test the Shapiro and Stiglitz (1984) phenomena, which
is the only test of this phenomena to date. Specifically, Ross and Zenou (2008) develop
a model to examine the effects of commuting on employment and wages, in which the
behavioral substitution between leisure time and effort at work is allowed. Accord-
ing to this model, employees who devote comparatively more time to commuting have
comparatively less time to devote to leisure activities, and thus have incentives to shirk
at work, which decreases their effort at work. However, a key theoretical ambiguity
emerges from this model, as it is not known whether shirking at work and leisure are
complements or substitutes and the authors derive all their results from the assumption

that leisure and shirking at work are, indeed, substitutes.

Our primary goal is to directly analyze the empirical relationship between shirking
at work and leisure, and thus identify a key parameter that is necessary to test the
efficiency wage hypothesis, using employment, wages, and leisure. To that end, we use
the American Time Use Survey (ATUS) for the years 2003-2014, which allows us to
observe the hours of work, and also to determine whether (and to what extent) non-
work activities are performed during work hours. Such non-work activity during work
hours is a key dimension of shirking, that is emphasized by Ross and Zenou (2008)
as being especially sensitive to commuting time. We analyze how much time workers
spend in non-work activities during their work schedules, and whether shirking at work
(i.e., non-work activities done in the work place, such as Internet shopping, managing
household finances, or Internet use on social networks) and leisure are complements or
substitutes. We find evidence of substitutability between leisure and shirking at work,

a critical assumption made in the current framework.

Following the theoretical framework, the negative relationship between leisure and
shirking at work implies that commuting time has a negative relationship with leisure,
while commuting has a positive relationship with shirking at work. We find that
commuting time and leisure have a negative relationship for both supervised and non-
supervised occupations. We also find that the positive relationship between commuting
time and shirking time is only found in non-supervised occupations, which may indi-
cate that the payment of efficiency wages, in concert with supervision, reduces the
incentives to shirk in supervised occupations. Thus, our results are consistent with
the theoretical model. Furthermore, we analyze the relationship between commuting
time, unemployment, and wages, and find that commuting time presents positive and

statistically significant correlations with unemployment and wages.

12
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Our contribution to the literature is twofold. First, we analyze the relationship
between shirking at work and leisure, which is our main contribution. The Ross and
Zenou (2008) model identifies a key theoretical ambiguity in this relationship, and no
empirical analyzes have been done, so far, to determine the direction and magnitude of
this relationship. We offer a precise estimation of the magnitude of this relationship,
providing empirical support to Ross and Zenou (2008). Second, we complement prior
results for employment and wages. Our results show positive relationships between
commuting time, on the one hand, and unemployment and wages, on the other, which
is consistent with urban efficiency wage theories. Thus, we offer updated evidence of

the spatial distribution of US wage employment and individual earnings.

The rest of the Chapter is organized as follows. Section 1.2 shows a literature
review and briefly describes the theoretical background. Section 1.3 describes the
ATUS data, and Section 1.4 contains the empirical results. Section 1.5 presents our
main conclusions. The Appendix 1.A shows additional results and robustness checks,
the Appendix 1.B shows the case of Spain, and the Appendix 1.C shows an application

to self-employment.

1.2 Theoretical background

The relationship between employment, earnings, and commuting has been widely stud-
ied. Examples of analyses of employment and commuting can be found in White (1977);
Zax and Kain (1991); Clark and Withers (1999) or Rouwendal and Meijer (2001), where
the importance of housing/residential decisions is highlighted.? The Spatial Mismatch
Theory (I<ain, 1968) argues that poor labor market outcomes are partly the result of
spatial separation between work and places of residence, and its effects on unemploy-
ment have been studied in Brueckner and Zenou (2003) and Gobillon et al. (2007).
Patacchini and Zenou (2007) show the growing spatial dependence of unemployment
rates, and Picard and Zenou (2015) find that minority groups have higher unemploy-

ment rates, independently of where they are located.

The effect of commuting on wages has also been studied, finding positive and robust

associations. For instance, Leigh (1986) was one of the first to study compensating

2Renkow and Hoover (2000) empirically study urban change following the regional restructuring
hypothesis and the deconcentration hypothesis, supporting the latter in opposition to the former.
The regional restructuring hypothesis holds that employment opportunities have been dominant over
spatial employment changes, while the deconcentration hypothesis proposes that such changes are due
to consumer preferences.
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wages due to commuting, finding positive evidence especially for white workers. Other
authors analyzing the effects of commuting on wages are Zax (1991); White (1999);
Ruppert et al. (2016); Fu and Ross (2013) and Mulalic et al. (2014). Brueckner et al.
(1997) study the location of individuals in cities by income, finding that the availability

of amenities in the various areas of the city is related to the location of the wealthy.

Among the different frameworks established to analyze these economic outcomes,
the theory of urban efficiency wages is a common approach. According to efficiency
wage models, salaried workers receive higher wages than expected from the labor mar-
ket equilibrium, as firms are willing to pay workers more to promote efficiency and
discourage shirking at work. However, firms do not pay enough to eliminate all shirk-
ing at work if they do not observe individual time endowments (Shapiro and Stiglitz,
1984). The urban efficiency wage models include a spatial pattern, where place of work
and place of residence play an important role in determining how employment and
unemployment are spatially distributed. One important factor in this framework is the
distance from the place of residence to the workplace, which determines the time de-
voted to commuting. Thus, a key factor in urban wage efficiency models is commuting,

which affects employment and wages.

We take the model of Ross and Zenou (2008) as our reference theoretical framework,
where workers’ residential locations are chosen and then remain fixed as they enter and
leave unemployment. Assume that there is a continuum of employed or unemployed
workers in a monocentric, linear and closed city. Employment is concentrated in the
city center so that all firms (i.e., the Business District, BD) are exogenously located
there. Workers can decide about their effort at work (e) and their residential location
() between BD and the city fringe (xy), and consume the same amount of land,
which is normalized to 1 and owned by landlords. Population is normalized to 1 so

that unemployment (u) levels are equal to unemployment rates.

Workers can be employed at a wage w, or unemployed getting a benefit b (normal-
ized to 0). Changes in employment status are governed by continuous-time Markov
processes. Transitions from unemployment to employment occur at a rate # > 0, and
transitions from employment to unemployment occur at a rate 6 > 0. Therefore, the
expected durations of employment and unemployment are 1/6 and 1/6, respectively,
and workers remain a fraction 6/(6+¢) employed, and a fraction 6 /(6 +¢) unemployed.

For instance, in the steady state the unemployment rate must be:

)
U= —-

0+9’
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which is equivalent to the probability of being unemployed.

Authors establish an instant utility function of workers, z; + V', that depends on
the quantity of a non-spatial composite good (z1) consumed by the employed, and a
function (V'(.)). This function depends on leisure (1) and effort at work (e), oV/dl >
0,0V/de < 0, and considers that effort and leisure are not independent, such that:3

0?V
> 0.
dloe

In this sense, the authors’ key assumption is that shirking at work (i.e., the opposite
to e) and leisure are substitutes. The intuition behind this hypothesis is as follows: low
leisure at home may imply that the worker has less time for rest and relaxation and is
more pressed for time at home, and thus the benefit of taking leisure (or conducting
home production) while at work increases.* However, no empirical analyses have been
done, to date, to test this assumption. Following this assumption, and setting a budget
and a time constraint, Ross and Zenou (2008) find the following indirect utility of

employed workers:
Li(z,e) =wT — R(z) —te+ V(1 =T —tx,e),

where T' denotes paid work time (exogenous), 7z and tx represents commuting mone-
tary cost and time from distance x, respectively, and R(z) is defined as the rent paid

per unit of land at a distance x from the BD.

Using a similar strategy for the unemployed, who consume a quantity z, of the
composite good and are assumed to commute for job interviews, they find the following

indirect utility of unemployed workers:

Ip(z) = —R(x) — 1z + V.

3Two studies are relevant in this context. Van Ommeren and Gutiérrez-i-Puigarnau (2011) analyze
the effect of the length of the worker’s commute on productivity, by examining whether the commute
has a positive effect on absenteeism, considering absenteeism as the opposite to productivity. The
authors find that absenteeism in Germany would be 15% to 20% less if all workers had a negligible
commute, which is consistent with urban efficiency wage models. Burda et al. (2015) study shirking
(“not working at job”, or loafing) and unemployment, in a setting robust to the operation of efficiency
wages, where wage compensations discourage workers from loafing.

4Tt is also theoretically possible that leisure and shirking are complementary concepts. Changes
in commuting time (and thus in leisure) may distort social life and thus the more time devoted to
commuting, the less quality of social life and benefits from leisure, implying fewer planned activities
at home. This decline makes the demand for personal time activities decline, including the benefits
derived from personal activities at work. Since there is less time for planned activities at home, there
is more time available for relaxing, so relaxing time at work also declines. However, Ross and Zenou
(2008) argue that the case where effort and leisure are complements is not consistent with the results
shown in their paper (footnote 7).
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Therefore, the indirect utility of a worker over the job cycle is given by:

I=ulh+(1—-u)lh=0101—-u)(wl'+V(1-T-tz,e)) — R(x) — 1+ ulj.

In that context, workers are assumed to be classified in two groups: shirkers (.5),
exerting a level of effort at work e > 0, and non-shirkers (NS), providing an effort
eNS > 5. These differentiation has an implication on employment and unemployment,
given that there is assumed to be a monitoring technology m implemented by firms
that represents the probability of detecting shirking behaviors, so that:

s_ 0Fm s,

0+0+m
These different unemployment rates have a consequence on bid rents (i.e., the amount
that workers are willing to pay to landlords for a unit of land, which results from
clearing R(z) in the indirect utility function over the job cycle), that will differ from
shirkers to non-shirkers, and reflect the influence of commuting time and commuting

cost, pondered by the probabilities of being employed or unemployed:
Vi, 1) = (1 —u")(wT + V(1 =T —ta,e)) —tx +u'Vo — I, i =S, NS,

where [°? is the indirect utility obtained in the equilibrium, which must be the same
for all (shirking and non-shirking) workers. It is straightforward that bid rent functions

fulfill the usual hypothesis, as they are decreasing in x.

Then, two scenarios are considered. The first refers to a situation where firms do not
observe worker’s location, and the authors establish three propositions. Proposition 1
considers that workers who reside close to their jobs will choose not to shirk (i.e. will
provide more effort), whereas workers located farther away will shirk (i.e. will provide
less effort). The intuition behind this proposition is as follows: if shirking and leisure are
substitutes, workers residing close to jobs will provide more effort than those residing
further away from jobs because they have lower commuting time and thus more leisure
time at home. If z represents the unit of land where workers are indifferent between
high or low levels of e, so that 1/V*(Z) = ¢°(Z), then it can be proven that non-shirkers

are willing to pay more to landlords for living between the BD and .

Proposition 2 establishes that higher wages reduce the fraction of shirkers in the
city, in the sense that, when wages are higher, fewer workers will shirk since there are
more incentives not to do so. Authors take the equality y"%(z) = °(Z), and find

that:
0T
e > 0,
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which allows them to conclude that wages affect the border between shirkers and non-
shirkers. For instance, if wages are higher, less workers shirk as the fraction 1 — =

decreases due to increases in the income difference between shirkers and non-shirkers,

wT (u® — u™9).

In the equilibrium, authors conclude that employment is lower when commuting
times are longer (i.e., unemployment and commuting times should have a positive
relationship). This labor market equilibrium is compatible with the existence of a
certain degree of shirking at work, as firms will always want to allow some degree of
shirking at work (Proposition 3). That is to say, firms cannot discriminate in terms of
wages as they do not know workers’ residential location, and therefore they will pay
wages acknowledging its effect on z, i.e., on the fraction of shirkers and non-shirkers
at work. Authors proof that the wage that firms pay to workers such that maximizes
firms’ profit is consistent with the theory (Appendix A), and leads to an equilibrium
where there are shirker workers, who locate their residential locations far away from

jobs.

The second scenario of the model considers that firms observe workers’ locations.?

In this scenario, firms can know the commuting time of workers, and thus it is optimal
for firms to wage-discriminate in terms of location and not allow shirking at work in
equilibrium. As a consequence, unemployment and bid-rents in the equilibrium are
only defined for non-shirkers. Imposing that the bid-rent evaluated in the city fringe
equals 0, firms set a wage that equates shirking and non-shirking indirect utilities to
prevent shirking behaviors. In that context, Ross and Zenou (2008) find the following
expression of such wage:
1—=u V(A =T —tx,e”) = (1 =™V =T —tx,eN%)  Vj

w=w(z) = T(uS — ubS) +t 7

for € [0,1] = [BD,xy|, and prove that w'(z) > 0 Vz (Proposition 4). That is to
say, authors find that wages are higher when commuting times are longer, given that
if leisure and effort are substitutes, wages must compensate workers who live farther
away to prevent shirking behaviors, since they commute more and thus have less time

for leisure at home.

5 An intermediate scenario considers that firms partially observe workers’ locations. In this scenario,
commuting time is only partially observed, in the sense that firms may observe residential location, but
it is too costly to determine the true commutes of workers. Firms will pay efficiency wages to reduce
shirking, but they will not know the exact premium needed to compensate workers and eliminate
shirking. Within this framework, some workers will shirk, and the relationships between commuting,
unemployment, and wages will hold with the existence of shirking.
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In summary, three aspects of the model are to be tested:

1. A negative relationship between shirking and leisure time (i.e., shirking and

leisure are substitutes, a key assumption of the model).

2. A negative association between commuting and leisure time, and positive asso-
ciations between commuting time, shirking time, and wages (longer commuting
times imply less leisure time, which induces shirking at work, encouraging firms

to pay higher wages).

3. A positive association between unemployment rates and (expected) commuting

time, as shirking incentives increase in the (expected) commuting time.

1.3 ATUS data and variables

We use the American Time Use Survey (ATUS) for the period 2003-2014 to analyze
the relationship between shirking at work and leisure, along with the links between
commuting time, on the one hand, and shirking time, leisure time, employment, and
wages, on the other.® Respondents fill out a diary, and the ATUS thus provides us with
information on individual time use, including information that can be used to compute
the time devoted to shirking at work, leisure, and commuting time. The database
also includes certain personal, family, demographic, and labor variables. The ATUS is
administered by the Bureau of Labor Statistics, and is considered the official time use
survey of the United States.” The advantage of our data over surveys based on stylized
questions is that diary-based estimates are more accurate (Juster and Stafford, 1985;
Robinson, 1985; Bianchi et al., 2000; Bonke, 2005; Yee-Kan, 2008).

The sample consists of employed and unemployed respondents between 16 and 65
years of age, in order to minimize the role of time-allocation decisions that have a strong
intertemporal component over the life cycle (Aguiar and Hurst, 2007; Giménez-Nadal
and Sevilla, 2012). For employed individuals, we restrict the analysis to working days,
defined as days individuals spend more than 60 minutes working (excluding commut-
ing), which allows us to avoid computing zero minutes of commuting for any worker

who filled out the time use diary on a non-working day.® One of the relationships to

62014 was the last wave available when this Chapter was written.

"More information at http://www.bls.gov/tus/.

8We have repeated the analysis without restricting by working days, but controlling for weekdays,
and results are qualitatively the same. Results are available upon request. For the restriction to

18



Urban efficiency wages Author: Jorge Velilla

be tested is between commuting and unemployment, and in this analysis we include
in our sample both the employed and the unemployed. For the analysis of the rela-
tionship between shirking and leisure time, and between commuting, shirking, leisure,
and wages, we restrict the sample to workers only.? The final sample consists of 33,360

employed individuals, and 4,945 unemployed individuals.

4

According to Ross and Zenou (2008), workers can be divided into “white collar”
workers and “blue collar” workers; that is, slightly supervised workers and heavily
supervised workers, respectively. Ross and Zenou (2008) base their classification on
Levenson and Zoghi (2006), who identify a clear break in the pattern of supervision,
with all major white collar occupations having a predicted supervision level between
0.62 and 0.66, and all major blue collar occupations having a predicted level of supervi-
sion between 0.34 and 0.45, on a scale between 0 and 1, where 1 implies independence
from supervision. The ATUS includes information on occupations, with a ten-category
classification: 1) Production, 2) Construction and extraction, 3) Installation and main-
tenance, 4) Transportation and materials, 5) Farming, fishing, and forestry, 6) Office
and administrative, 7) Services, 8) Professional and related, 9) Sales, and 10) Manage-
ment and business. Within this framework, we consider slightly supervised occupations
(i.e., non-supervised) to be the following: “Management, business and financial”, “Pro-
fessional and related”, “Service”, and “Sales and related”. This leaves us with “Office
and administrative support”, “Farming, fishing, and forestry”, “Construction and ex-
traction”, “Installation, maintenance, and repair”, “Production” and “Transportation

and material moving” as heavily supervised occupations (i.e., supervised).!?

The fact that we have information on the 24 hours of the day allows us to compute

the total time devoted to shirking at work and to leisure, and discern the relationship

working days, we define the variable “market work time” as the time devoted to the sum of “work,

RREN1S RRENA3

main job (at home/not at home)”, “working nec (at home/not at home)”, “work-related activities nec
(at home/not at home)”, “work & related activities nec (at home/not at home)” and “waiting work
related activities (at home/not home)”.

9Since there is no point in talking about efficiency wages in self-employment, as they do not
receive wages but self-employment outcomes instead, I restrict the sample of workers to those who
are employees. A complete modeling and analysis of the relationship between commuting and self-
employment can be found in the Appendix 1.C.

10We must highlight that the ATUS is not intended as a labor survey. Thus, information on
occupation is only available for those who are employed, while there is no information on previous
occupation for those who are not employed (i.e., inactive, unemployed, retired). That way, the type
of supervision of individuals is only known for employed individuals, while it is not known for the
unemployed. For this reason, in the analysis of unemployment, we cannot divide the analysis by the
level of supervision, and we run the analysis for the employed vs. the unemployed. For the rest of the
analysis (commuting, shirking, leisure, and wages), given that we focus on workers only, we divide the
sample into supervised and non-supervised occupations.
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between these two uses of time. We compute the time devoted to leisure by workers
in our sample using the definition of Giménez-Nadal and Sevilla (2012) and Aguiar
and Hurst (2007): activities such as watching television, sports, general out-of-home
leisure, gardening and pet care, and socializing, not at work. For the time devoted to
shirking at work (i.e., non-work activities), the data structure of the ATUS allows us
to ascertain the time workers report not working while in the work place. We define
shirking time as the total time spent at the workplace, but which is not defined as
market work. For instance, time spent on leisure, personal care, or housework (e.g.,
online shopping) done at the workplace (location code, “place of work”) is included
in the definition of shirking time.!! This definition of shirking time is related to the
“loafing” time described in Burda et al. (2015), defined as the time spent by workers in

non-work activities while on the job.

Table 1.1 shows a descriptive analysis of leisure and shirking time, for all workers
and by group of supervision. It can be observed that average leisure and shirking times
are 88.78 and 27.54 minutes per day, with standard deviations of 87.78 and 34.78,
respectively. Thus, workers in the US spend around 30 minutes per working day in
shirking activities. By group of workers, we find that workers in occupations with su-
pervision spend 86.21 and 35.66 minutes in leisure and shirking activities, while workers
in occupations without supervision spend 90.21 and 23.05 minutes in these activities,
respectively. Thus, in comparison to workers in occupations without supervision, those
in occupations with supervision spend 4 fewer minutes per day in leisure activities and
12.61 more minutes per day in shirking activities, with this difference being statistically
significant at the 99% level (p-values of the differences in characteristics are based on a
t-type test). Table 1.2 shows the means and standard deviations of the time devoted to
shirking by workers, according to their occupation. By occupation, we find that work-
ers in production occupations spend the most time (42.25 daily minutes) in shirking
at work, while workers in management and business, and sales occupations spend the

least time (17.83 and 20.45 daily minutes, respectively) in shirking at work.

The ATUS also includes information on labor earnings, which allows us to compute
the hourly wage of workers. We have defined “hourly earnings” directly as earnings
per hour, if this data was available from ATUS; in other cases, we have defined it

as earnings per week divided by the usual weekly working hours. For workers in our

n a previous version, we also included the time devoted to work breaks and meals at work in the
definition of shirking time. However, breaks and time for meals may be a standard part of work and
it may be considered odd to mark these activities as shirking behavior. Results are consistent to the
inclusion of these activities in our definition of shirking, and are available upon request.
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sample, Table 1.1 shows that the average hourly earnings are $19.59, and the standard
deviation is $17.60.

We define other variables in order to control for the observed heterogeneity of in-
dividuals in the econometric analysis done in Section 1.4. We consider the gender of
respondents (male), potential years in the labor market (age minus number of edu-
cation years and minus a fixed value, taken as 3), education level, being white, and
being American, Asian, or Pacific Islander, living in couple, partner’s labor force status
(a dummy variable that indicates whether or not the partner works), having children,
and the number of individuals in the household. We consider three levels of education:
“basic education” (less than high school diploma), “secondary education” (high school
diploma), and “university education” (more than high school diploma), defining each
as a dummy variable. We have also included “years in labor market squared” (Ross

and Zenou, 2008), in order to measure non-linear effects.

Table 1.1 shows a descriptive analysis of the variables, by group of supervision.
In comparison with the unemployed, the employed have a higher probability of being
women (52.7% vs 45.4%), have greater experience in the labor market (20.45 vs 19.27
years); a higher proportion of them have University education (63.3% vs 46.7%), and
they are more likely to be white (82.4% vs 71.4%), although there is a higher proportion
of Asian employees than unemployed (4.1% vs 2.7%). Regarding the variables related
to household composition, we can observe that, in comparison with the unemployed,
employed workers have a greater probability of living in couple (60.4% vs 46.1%) and
that their partners have a greater probability of being employed (45% vs 33.3%), have
fewer children (53.6% of the employees have children, vs 56.9% of the unemployed), and
thus their households are smaller (2.9 members of the employees vs 3.1 of the unem-
ployed). When we compare workers in occupations with and without supervision, we
find that the former earn $5.90/hour less than the latter ($15.77 /hour vs. $21.70/hour).
Furthermore, workers in occupations with supervision show lower rates of University
education, have longer experience in the labor market, and have a lower probability of

having children, in comparison with workers in occupations without supervision.
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Table 1.1: Summary statistics

Employed Unemployed Difference Supervised Non-supervised Difference

VARIABLES Mean  S.D. Mean  S.D. Diff. p-value  Mean  S.D. Mean S.D. Diff. p-value
Leisure time 88.782 87.778 - - - - 86.208 85.526 90.208 88.972 -4.000 (<0.001)
Shirking time 27.543 34.784 - - - - 35.657 36.322 23.049 33.057 12.608 (<0.001)
Commuting time 38.682 40.782 - - - - 39.554 40.923 38.198 40.696 1.356 (0.004)
Hourly earnings 19.588 17.597 - - - - 15.772  9.625 21.702 20.429 -5.931 (<0.001)
Being male 0.527  0.499 0.454 0.498 0.073 (<0.001) 0.623 0.485 0.473 0499 0.150 (<0.001)
Years working 20.454 11.546 19.275 12.704 1.179 (<0.001) 21.844 11.621 19.685 11.432 2.159 (<0.001)
Years working squared 55.169 51.140 53.289 54.184 1.880 (<0.001) 61.218 53.316 51.817 49.578 9.401 (<0.001)
Primary education 0.081 0.273 0.192 0.394 -0.111 (<0.001) 0.120 0.326 0.060 0.237 0.061 (<0.001)
Secondary education 0.286  0.452 0.340 0.474 -0.055 (<0.001) 0.426 0.495 0.208 0.406 0.218 (<0.001)
University education 0.633 0.482 0.467 0.499 0.166 (<0.001) 0.453 0.498 0.733 0.443 -0.279 (<0.001)
Being white 0.824 0381 0.714 0.452 0.111 (<0.001) 0.835 0.371 0.818 0.386  0.017 (<0.001)
Being American 0.824 0.381 0.820 0.385 0.005  (0.393) 0.815 0.389 0.830 0.376 -0.015 (<0.001)
Being Asian 0.041  0.197 0.027 0.161 0.014 (<0.001) 0.022 0.148 0.051 0.219 -0.028 (<0.001)
Being Pacific Islander ~ 0.002  0.044  0.003  0.055 -0.001  (0.120) 0.002  0.047 0.002 0.043 0.000 (0.525)
Living in couple 0.604 0.489 0461 0499 0.143 (<0.001) 0.609 0.488 0.601 0.490  0.008 (0.136)
Partner’s labor status ~ 0.450  0.498  0.333 0471 0.117 (<0.001) 0.438 0.496 0.457 0.498 -0.019  (0.001)
Have children 0.536  0.499 0.569 0.495 -0.033 (<0.001) 0.526 0.499 0.541 0.498 -0.015 (0.009)
Family size 2941 1.486  3.098 1.600 -0.157 (<0.001) 2975 1.527 2922 1.463 0.053 (0.002)
Observations 33,360 4,945 11,893 21,467

Note: The sample (ATUS 2003-2014) is restricted to employees who work the diary-day, or to unemployed individuals. Commuting, leisure and
shirking times are measured in daily minutes. Working time is measured in weekly hours. Employed group collects salaried workers in private sector.
Hourly earnings are measured in US dollars. Gender takes the value 1 for men and 0 for women. Years working squared is defined as the square
of years working, divided into 10. Differences are defined as the mean value of the correspondent variable for private sector employees (supervised

employees), minus the corresponding value for the unemployed (non-supervised employees). T-test p-values for the mean differences in parentheses.
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Table 1.2: Leisure and shirking by occupation
Leisure Shirking Obs.
OCCUPATIONS Mean S.D. Mean  S.D.

Management and business 91.838 86.989 17.828 28.894 8,581

Professional and related 92475 87.111 21.441 31.264 11,117
Services 89.119 94.595 25.919 37.277 6,848
Sales 93.719 91.443 20.455 30.535 4,936
Office and administrative 85.481 83.106 30.735 34.494 5,498

Farming, fishing, and forestry 90.306 88.244 32.387 37.638 346
Construction and extraction  91.260 92.711 34.813 41.479 2,141
Installation and maintenance 89.344 84.108 33.099 33.993 1,637
Production 87.896 86.176 42.254 36.742 2,768
Transportation and materials 89.918 93.660 32.480 39.955 2,399
Note: The sample (ATUS 2003-2014) is restricted to employees who work the

diary-day. Leisure and shirking times are measured in daily minutes.

Descriptive evidence

From the evidence presented in Tables 1.1 and 1.2, we can determine that the higher
the shirking time the lower the leisure time, which points to leisure and shirking at
work being substitutes. To test this relationship, we have directly analyzed the raw
correlation between leisure and shirking time. Figure 1.1 plots the average time devoted
to leisure, for each time devoted to shirking at work; that is, for all those diaries with
the same amount of time devoted to shirking at work, we average the time devoted to
leisure. We plot mean leisure time (Y-axis) on the time devoted to shirking at work
(X-axis). We have also added a linear fit of leisure time on shirking time. The linear fit
shows a negative slope between leisure and shirking time, with the correlation between
them being -0.242. Therefore, we find positive evidence of the substitutability of leisure
and shirking at work, which complements Ross and Zenou (2008) as, a priori, they do

not know whether shirking at work and leisure are complements or substitutes.

If shirking at work and leisure are substitutes, it follows that commuting and shirk-
ing at work should be positively related, while commuting and leisure should be neg-
atively related. Thus, we now analyze the relationships between commuting time, on
the one hand, and leisure and shirking time, on the other. Commuting time is the time
devoted to the activity “commuting to/from work”, coded as “180501” in the ATUS. Ta-
ble 1.1 shows the time devoted to commuting by workers in our sample. It can be seen
that workers devote an average of 38.68 minutes per day to commuting, with workers
in supervised and non-supervised occupations devoting 39.55 and 38.20 minutes per

day, respectively.
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Figure 1.1: Relationship between commuting, leisure and shirking
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Note: The sample (ATUS 2003-2014) is restricted to employed individuals who work the

diary-day. Commuting, leisure, and shirking are measured in daily minutes.

From Table 1.1, we find that workers in supervised occupations devote more time
to commuting, which results in less time in leisure and more time in shirking at work,
in comparison with workers in occupations without supervision. To test these relation-
ships, we directly analyze the raw correlation between commuting, leisure, and shirking
time. Figure 1.1 plots the average time devoted to commuting, for each time devoted
to leisure, on the one hand, and for each time devoted to shirking at work, on the other.
We plot mean leisure time, and mean shirking time (X-axis), on the time devoted to
commuting (Y-axis). We have also added a linear fit of leisure and shirking times on
commuting time. We observe a negative slope between commuting and leisure times
(the correlation between them is -0.169) on the one hand, and a positive slope between
commuting and leisure times (the correlation between them is 0.154) on the other. We
conclude that there is a negative association between commuting and leisure, and a
positive association between commuting and shirking at work, consistent with Ross

and Zenou (2008).

Figure 1.2 shows the evolution of employment and unemployment rates, hourly

wages, and commuting time in the US, from the ATUS. We observe that the employ-

24



Urban efficiency wages Author: Jorge Velilla

Figure 1.2: Evolution of employment, commuting, and hourly earnings
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Note: The sample (ATUS 2003-2014) is restricted to employees who work the

diary-day. Commuting time is measured in daily minutes.

ment rate has decreased, while the unemployment rate, hourly wages, and commuting
time have increased over the period. The increase in commuting time in recent years is
consistent with the findings of Kirby and LeSage (2009); Mclenzie and Rapino (2011);
Giménez-Nadal and Molina (2014, 2016). Apart from economic conditions, which in-
fluence employment and unemployment rates, among the explanations for these trends

we can find the increase in commuting time, leading to increases in unemployment

rates and hourly wages.

In summary, we find that the relationship between leisure and shirking at work is
negative. Accordingly, the relationship between commuting and leisure is negative, and
commuting has positive relationships with shirking time, unemployment, and wages,
giving empirical support to the model of Ross and Zenou (2008). However, in this

analysis we do not control for other factors that may be affecting these relationships,
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and the evidence presents a first descriptive analysis. In the following Section, we

analyze these relationships, controlling for other factors.

1.4 Econometric analysis

1.4.1 Shirking at work and leisure

According to the theoretical framework, the key assumption in the model is that leisure
and shirking at work are substitutes, and thus we should find a negative relationship
between them. Hence, we analyze the relationship between leisure and shirking time,
once we control for other observed factors that may condition this relationship. To
that end, we limit the sample to employed individuals only, and estimate Equation 1.1

using Ordinary Least Squared (OLS), as follows:
Sis = oo+ alLis + a2Xis + a3Wis + o5 + €4 (11)

where S;s represents the (log) of shirking time of a given individual 7 living in Metropoli-
tan Statistical Area (MSA) s, and L;s represents the (log) of leisure time of that in-
dividual. This specification of the model resembles that of Ross and Zenou (2008).
X5 includes the set of sociodemographic characteristics described in Section 1.3, W,
represents housing attributes, ay represents MSA fixed effects, and ¢;5 represents ran-
dom variables capturing unmeasured factors and measurement errors.'? Given that the
ability to shirk across occupations and industries may vary, we also include occupation
and industry fixed effects in our estimates. Regarding the information on the attributes
of the household unit (W), we consider the information on whether the housing unit
is owned or not, with the following options: “Owned or being bought by a household
member”; “Rented for cash”, and “Occupied without payment of cash rent” (reference

category). Given the theoretical framework, we should expect that a; < 0.

Columns (1) and (2) of Table 1.3 show the results of estimating Equation 1.1 for both
supervised and non-supervised workers, respectively. We find that the time workers
devote to leisure is negatively related to the time they devote to shirking at work,

with this correlation being statistically significant at the 90% level in the case of the

12The information about the MSA of residence follows the US Census Bureau’s categorization of
metropolitan areas. Despite that the Census Bureau’s terminology for metropolitan areas, and the
classification of specific areas, changes over time, the general concept is consistent: a metropolitan area
consists of a large population center and adjacent communities that have a high degree of economic
and social interaction. The geographic information included in the ATUS includes the metropolitan
area of residence of individuals.
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Table 1.3: Shirking-leisure relationship

Author: Jorge Velilla

Log-shirking

Supervised Non-supervised

VARIABLES (1) (2)
Log-leisure -0.032* -0.114%**
(0.018) (0.015)
Being male 0.157** -0.010
(0.074) (0.049)
Years working 0.000 -0.018%**
(0.006) (0.005)
Years working sq. 0.001 0.004***
(0.001) (0.001)
Secondary ed. -0.036 -0.066
(0.051) (0.063)
University ed. -0.262%** -0.366***
(0.056) (0.058)
Being American -0.356*** -0.266%**
(0.072) (0.053)
Being Asian -0.235 0.013
(0.158) (0.127)
Being Pacific Isl. -0.723* 0.212
(0.402) (0.367)
Being White -0.271%%* -0.266%**
(0.052) (0.055)
Living in couple -0.047 -0.041
(0.039) (0.037)
Couple’s labor status -0.068 0.041
(0.043) (0.036)
Have children -0.004 -0.164%**
(0.040) (0.034)
Family size 0.011 0.033**
(0.018) (0.015)
Constant 0.155 -9.837
(12.020) (18.836)
MSA FE Yes Yes
Ind. and Occ. FE Yes Yes
Housing FE Yes Yes
Observations 11,893 21,467
Note: Robust standard errors in parentheses. All stan-

dard errors are clustered at the Occupation-MSA level.
The sample (ATUS 2003-2014) is restricted to employees

who work the diary-day in supervised (Column 1) and non-

supervised (Column 2) occupations. The dependent vari-

able is the logarithms of daily minutes devoted to shirking.
* Significant at the 90% level, ** significant at the 95%

level, *** significant at the 99% level.
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supervised workers, and at the 99% level in the case of the non-supervised workers.
Specifically, we find that a decrease of 10% in leisure time is related to increases of
0.32% and 1.11% in the time that employees devote to shirking activities at work.
Then, the less time devoted to leisure activities, the more time workers devote to
shirking at work, which points to the validity of the main assumption of Ross and
Zenou (2008).

Furthermore, the negative relationship between shirking and leisure time is stronger
for workers in non-supervised occupations, given its larger coefficient and higher level of
significance. This difference may indicate that workers in non-supervised occupations
find it easier to shirk at work, in comparison with supervised workers; once they are
paid efficiency wages, workers in non-supervised occupations do not risk being fired
when they shirk, while workers in supervised occupations may find it more difficult to

shirk, due to monitoring.

1.4.2 Leisure, shirking at work and commuting time

We then analyze the relationship between leisure and commuting time, and between
shirking at work and commuting time, which supposes the first empirical test on these
relationships to the authors’ knowledge. From the theoretical framework, if leisure
and shirking at work are substitutes, we would expect to find a negative relationship
between commuting and leisure time, and a positive relationship between commuting
and shirking time. We limit the sample to employed individuals only, and estimate
Equation 1.2 by OLS:

iTis = oo + alois + a2Xis + 013VVis + a5 + €4 (12)

where T;s represents the (log) leisure or shirking time of a given individual 7 living in
MSA s, and Cjs represents the (log) commuting time of that individual. The vectors
Xis, Wis and a, are the same as in Equation 1.1. We also include occupation and

industry fixed effects in our estimates.

Columns (1) and (3) in Table 1.4 show the results of estimating Equation 1.2 on
leisure and shirking time for workers in supervised occupations, and Columns (2) and
(4) in Table 1.4 show the results of estimating Equation 1.2 on leisure and shirking time
for workers in non-supervised occupations. We find that commuting time has a negative
relationship with leisure for workers in both supervised and non-supervised occupations,

with this relationship being statistically significant at the 99% level. An increase of
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Table 1.4: Leisure- and shirking-commuting relationships

Log-leisure Log-shirking
Supervised Non-supervised Supervised Non-supervised
VARIABLES (1) (2) (3) (4)
Log-commuting -0.096%** -0.135%** 0.003 0.207***
(0.009) (0.006) (0.023) (0.036)
Being male 0.091%** 0.159%** 0.154** -0.053
(0.034) (0.023) (0.070) (0.048)
Years working -0.014* -0.027%** 0.001 -0.015%**
(0.008) (0.003) (0.006) (0.005)
Years working sq. 0.003* 0.006*** 0.001 0.003**
(0.002) (0.001) (0.001) (0.001)
Secondary ed. 0.056 0.031 -0.038 -0.074
(0.041) (0.074) (0.051) (0.065)
University ed. 0.064 0.153** -0.264%** -0.371%**
(0.045) (0.065) (0.057) (0.062)
Being American 0.135*** 0.009 -0.360%** -0.226%**
(0.040) (0.031) (0.073) (0.054)
Being Asian 0.286** 0.245%** -0.244 0.001
(0.125) (0.059) (0.163) (0.127)
Being Pacific Islander -0.373 0.453%%* -0.711* 0.170
(0.302) (0.131) (0.406) (0.349)
Being White 0.099%*** 0.136%** -0.274%%* -0.272%%%
(0.037) (0.027) (0.052) (0.055)
Living in couple 0.182%** 0.179%** -0.052 -0.074%*
(0.058) (0.041) (0.040) (0.036)
Couple’s labor status -0.059 -0.030 -0.067 0.048
(0.047) (0.043) (0.043) (0.036)
Have children -0.172%** -0.137%** 0.002 -0.1217%**
(0.039) (0.025) (0.041) (0.037)
Family size 0.050%** 0.041%** 0.009 0.024
(0.013) (0.011) (0.018) (0.017)
Constant -3.495 1.258 0.273 -12.674
(6.091) (3.833) (11.977) (18.504)
MSA FE Yes Yes Yes Yes
Ind. and Occ. FE Yes Yes Yes Yes
Housing FE Yes Yes Yes Yes
Observations 11,893 21,467 11,893 21,467

Note: Robust standard errors in parentheses. All standard errors are clustered at the
Occupation-MSA level. The sample (ATUS 2003-2014) is restricted to employees who work
the diary-day in supervised occupations (Columns 1 and 3), and non-supervised occupations
(Columns 2 and 4). The dependent variable is the logarithms of the daily minutes devoted to
leisure (Columns 1 and 2) and to shirking (Columns 3 and 4). * Significant at the 90% level,
** significant at the 95% level, *** significant at the 99% level.
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10% in the time devoted to commuting by workers is related to decreases in leisure
time of 0.96% and 1.35% for workers in supervised and non-supervised occupations,
respectively. A t-type test of the equality of coefficients does not allow us to reject
the null hypothesis of the equality of coefficients, and thus we cannot conclude that
the magnitude of the relationship differs by the level of supervision. The negative
relationship between commuting and leisure time contained in the model is confirmed

by our results.

One important ambiguity in the Ross and Zenou (2008) model is that they do
not know the magnitude of the negative relationship between commuting and leisure.
Time use data allows for the minimization of measurement error in both commuting and
leisure time, and thus we can estimate the magnitude of this relationship by analyzing
partial correlations. Results indicate that this relationship is less than 1, since the
elasticity is lower than unity, and the confidence intervals at the 95% confidence level
all include values lower than one (e.g., -0.114, -0.775 and -0.147, -0.122 for workers
in supervised and non-supervised occupations, respectively). This evidence indicates
that, as commuting time increases, workers adjust their hours of work to limit the

reduction in their leisure.

Focusing on the relationship between commuting and shirking time, we find mixed
results, depending on the type of occupation. The conditional correlation between
commuting and shirking time is positive and statistically significant at the 99% sig-
nificance level for workers in non-supervised occupations, while it is not statistically
significant in those occupations that can be considered as not supervised. For workers
in non-supervised occupations, an increase of 10% in the time devoted to commuting is
associated with an increase of 2.07% in the shirking time of workers. However, the cor-
relation between commuting and shirking time for workers in supervised occupations
indicates that an increase of 10% in the time devoted to commuting is associated with
an increase of only 0.3% in shirking time. We find evidence that is consistent with
Ross and Zenou (2008) regarding the relationship between commuting and shirking
time, and our results indicate that workers in non-supervised occupations find it easier

to shirk at work, in comparison with supervised workers.

1.4.3 Employment, wages and commuting time

We next focus on the relationship between commuting time and the hourly wages of

employed workers. According to Ross and Zenou (2008), we should expect to find a
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positive relationship between commuting time and wages. These relationships are set
in equilibrium under different scenarios (i.e., no observation, or observation of worker’s
location, respectively), and hence the estimation of conditional correlations between
commuting and earnings is sufficient to test the existence of efficiency wages.'> We

estimate by OLS Equation 1.3, as follows:
wis = o + 1 Cis + o X5 + asWig + o + €45 (1.3)

where w;, represents the (log) hourly wage of a given individual ¢ living in MSA s, and
C;s represents the (log) time devoted to commuting by that individual. The vectors
Xis, Wis and a4 are the same as in Equations 1.1 and 1.2. We also include occupa-
tion and industry fixed effects in our estimates. Given the theoretical framework, the
relationship between commuting and wages is expected to be positive, a; > 0, consis-
tent with the existing literature (Van Ommeren et al., 2000; Ross and Zenou, 2008;
Rouwendal and Nijkamp, 2004; Dargay and Van Ommeren, 2005; Susilo and Maat,

2007; Ruppert et al., 2016; Giménez-Nadal et al., 2018c,b).

Columns (1) and (2) of Table 1.5 show the results of estimating Equation 1.3 for
the sample of workers in supervised and non-supervised occupations, respectively. We
find that commuting time is positively related to hourly wages for both supervised
and non-supervised occupations, with this relationship being statistically significant at
the 95% level. In particular, we find that an increase of 10% in commuting time is
related to an increase in wages of 0.19% and 0.16% for workers in supervised and non-
supervised occupations, respectively. A t-type test of the equality of coefficients does
not allow us to reject the null hypothesis of the equality of coefficients, and thus we
cannot assume that the magnitude of the relationship differs by the level of supervision
of the occupations. This evidence is consistent with the existence of efficiency wages
in the US, as firms can discriminate wages in an attempt to avoid shirking, although

shirking is not fully eliminated, as workers still devote time to shirking activities.

Our results differ from those presented in Ross and Zenou (2008) because they find

that efficiency wages only operate for occupations with high levels of supervision (e.g.,

13An alternative approach would be to estimate the causal effect of commuting on wages, where
worker characteristics that affect commuting time, but not wages, are needed to identify such effect.
Despite that we cannot talk about causality, Ross and Zenou (2008) establish that the analysis of
conditional correlations is also valid in the current context. Prior research analyzing the causal effect
of commuting on wages includes Mulalic et al. (2014) and Freund et al. (2015). We estimate the trans-
formation to logarithms because the distribution of the variable does not follow a normal distribution
(see Figure 1.A1 in the Appendix 1.A) and thus we try to normalize the variable by applying a log
transformation.

31



Author: Jorge Velilla

Urban efficiency wages

Table 1.5: Wages- and employment-commuting relationships
Log-wage Employment
Supervised Non-supervised General Pred. commuting
VARIABLES (1) (2) (3) (4)
Log-commuting 0.019** 0.016** - -0.059**
(0.009) (0.007) ; (0.029)
Being male 0.218*** 0.183*** 0.027*** 0.031%+**
(0.036) (0.017) (0.004) (0.003)
Years working 0.037*+** 0.037*** 0.005%*** 0.005%**
(0.003) (0.002) (0.001) (0.001)
Years working sq. -0.007%** -0.007*** -0.001%** -0.001%**
(0.001) (0.000) (0.000) (0.000)
Secondary ed. 0.212%%* 0.2747%** 0.095%** 0.096%**
(0.039) (0.040) (0.010) (0.008)
University ed. 0.330%*** 0.586*** 0.138%*** 0.135***
(0.045) (0.056) (0.010) (0.007)
Being American 0.072%%* 0.039* -0.050%** -0.035%#*
(0.024) (0.021) (0.006) (0.005)
Being Asian 0.088 0.232%*** 0.091*** 0.083***
(0.098) (0.041) (0.012) (0.010)
Being Pacific Islander -0.306 0.248%* 0.043 0.020
(0.223) (0.140) (0.044) (0.044)
Being White 0.157*+** 0.150*** 0.105%** 0.091***
(0.034) (0.019) (0.008) (0.006)
Living in couple 0.104*** 0.171%%* 0.055%*** 0.058***
(0.025) (0.027) (0.007) (0.006)
Couple’s labor status 0.076** -0.014 0.000 -0.001
(0.030) (0.026) (0.005) (0.005)
Have children 0.059°* 0.075*** -0.008 -0.003
(0.031) (0.023) (0.007) (0.005)
Family size -0.058%#* -0.060*** -0.014%4* -0.018%#*
(0.008) (0.009) (0.002) (0.002)
Constant 21.429%*** 72.535%** 0.662*** 0.858***
(3.921) (11.964) (0.028) (0.101)
MSA FE Yes Yes Yes Yes
Ind. and Occ. FE Yes Yes No No
Housing FE Yes Yes Yes Yes
Observations 11,893 21,467 38,305 38,305

Note: Robust standard errors clustered at the Occupation-MSA level in parentheses of

Columns (1) and (2). Bootstrapped (n=500) standard errors in parentheses of Columns (3)
and (4). The sample (ATUS 2003-2014) is restricted to employees who work the diary-day in

supervised occupations (Column 1) and non-supervised occupations (Column 2); unemployed

individuals are included in Columns (3) and (4). The dependent variable is the logarithm of

hourly wages in US dollars (Columns 1 and 2), and the dummy being employed (Columns 3
and 4). * Significant at the 90% level, ** significant at the 95% level, *** significant at the

99% level.
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blue collar workers). However, Ross and Zenou (2008) argue that results for lightly-
supervised occupations (e.g., white collar workers) are not robust, as their estimates
may suffer from a weak instrument problem that biases their IV estimates towards OLS
estimates. Within this framework, we choose OLS, given that the dataset allows for a
more accurate measure of commuting time in comparison with prior research, and the
use of predicted commuting would make this benefit marginal. Given that these rela-
tionships are obtained in the market equilibrium, we do not attempt to estimate causal
effects, but rather we am interested in equilibrium relationships, and the estimation of
conditional correlations using OLS is sufficient to test for the relationships predicted by
the model. Furthermore, a firm can choose between more supervision and higher wages
to compensate for the commuting-induced incentives to shirk. Accordingly, commuting
should induce higher wages in occupations where firms cannot supervise. In contrast,
in occupations where supervision is possible, firms can partly offset the necessary wage
increases by increased offshoring. Thus, theoretically, there is no reason to think that
commuting may have a stronger effect on wages in supervised occupations compared

to occupations where supervision is not feasible.

Finally, we analyze the relationship between employment and commuting time,
where a negative relationship is expected. One important issue is that commuting
time is not observed for the unemployed, which leads to selection bias. Thus, we must
predict the commuting time of unemployed individuals and, to that end, we follow Ross
and Zenou (2008) and apply an approach based on the identification of the effect of
location on outcomes, using cross-metropolitan variations (Cutler and Glaeser, 1997).
This approach has been applied in a variety of studies, including Fvans et al. (1992);
Cutler and Glaeser (1997); Hoxby (2000), and Card and Rothstein (2007). Ross and
Zenou (2008) identify the effect of commuting time by the exclusion from the labor
market equation of certain factors that can explain commuting time differences. With
this approach, the source of variation for identification comes from cross-metropolitan

area differences in commuting times.

However, we cannot estimate specific models of commuting time for each MSA in-
dividually, as there are several MSAs with less than 30 observations and we must be
cautious in making estimates for specific metropolitan areas. Alternatively, we inter-
act the housing stock variables with region variables included in the ATUS, exploiting
systematic differences between the structure of metro areas in different regions of the
country. In particular, we interact the information regarding ownership (i.e., owned,

rented, other) with the information on census region of residence (i.e., Northeast, Mid-
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west, South, West), and thus the model is identified by the exclusion from the labor
market equation of the interaction of region fixed effects with the housing stock vari-
ables. we estimate by OLS a linear model on (log) commuting time, and we then

predict (log) commuting times for both the employed and the unemployed.!

For the relationship between commuting and employment, we estimate by OLS the

following linear model:®
Eis = By + 51@‘3 + BoXis + BsWis + cvs + €46 (1.4)

where, for a given individual ¢ living in MSA s, E;, is the dummy variable “employed”
that takes value 1 if he/she is an employed worker, and value 0 if he/she is unemployed.
Ci;; represents the log of commuting time of individual 7 living in MSA s, predicted using
the commuting model described in the previous paragraph. The vectors X;s, W;s and
a are the same as in Equations 1.1, 1.2 and 1.3. Given the theoretical framework, we
expect commuting time to have a negative relationship with employment, i.e., 5; < 0.
We bootstrap the standard errors of the regressions, given that we are using generated
variables in the model (Pagan, 1984; Murphy and Topel, 1985). We produce 500
replications, where a random sample with replacement is drawn from the total number

of observations.

Column (3) of Table 1.5 shows the results of the key explanatory variables when
we estimate Equation 1.4 for the employment regression without including commuting
time, while Column (4) shows the results for employment when we include predicted
commuting time. We find that commuting time presents a negative and statistically
significant correlation with the probability of being employed.!® Specifically, we find
that an increase in commuting time of 10% is associated with a decrease in the probabil-
ity of employment of 0.6%. These results are consistent with Ross and Zenou (2008),
and can be interpreted as that employed workers are located closer to work places,

compared to the unemployed from their potential work places.

4Summary statistics of the housing and census region variables, and the results of the commuting
model, can be found in Tables 1.A1 and 1.A2 in the Appendix 1.A, respectively.

15We have alternatively estimated a Logit model on the probability of employment, and results are
robust to the use of different econometric models. We thus rely on Equation 1.4, given that coefficients
can be interpreted directly, and results for the Logit model are available upon request.

16Results may, in principle, be affected by sample selection issues, as the selection of employed and
unemployed individuals may lead to the existence of subgroups with low labor market attachment.
Thus, we have estimated the employment model with an alternative subsample, to minimize the share
of individuals with a low labor market attachment. We have considered unemployed individuals who
report looking for a job during the four weeks prior to the survey. Besides, we have predicted the time
devoted to commuting separately by gender, and by the level of education. Results are robust and
are shown in Table 1.A3 of the Appendix 1.A.
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Regarding the consistency of our results, when we compare the coefficients from
Columns (3) and (4), we can observe that the introduction of an imputed variable does
not significantly bias the estimated coefficients, as coefficients for the other explana-
tory variables do not vary much, and their statistical significance remains. However,
the limitation of the data regarding housing attributes may mean that these variables
do not contain sufficient variation to identify the coefficients of commuting, leading to
a problem analogous to the weak instrument problem.!” Ross and Zenou (2008) ac-
knowledge that they suffer from a weak instruments problem, and thus commuting time
estimates trend toward zero, as estimates with weak instruments are biased towards
the OLS estimates (Bound et al., 1995; Zivot et al., 1998). Thus, we have reasons to
believe that results are also biased toward zero, and we are offering a lower bound of

the relationship.

1.5 Conclusions

Analyses of employment and earnings and their spatial distribution are common, and a
rich literature on the interactions with commuting time has emerged, where efficiency
wage theory represents an important strand in this field of research. In this Chapter,
we use a framework based on the model of Ross and Zenou (2008) on efficiency wages,
where behavioral substitution between leisure time and effort at work is allowed. The
relationship between leisure and shirking at work has not been previously analyzed,
and we shed light on this relationship. We find positive evidence of the substitutability
between leisure and shirking at work, and thus we offer a precise estimation of the
magnitude of this relationship and provide empirical support to the Ross and Zenou
(2008) assumption. Furthermore, our results confirm all the relationships derived from
the model. We find that commuting time has a negative relationship with leisure,
while it has a positive relationship with shirking time. Additionally, we find that
commuting time presents positive relationships with unemployment and wages, which

can be interpreted as evidence of efficiency wages, as firms can discriminate wages in

"We have tested the extent to which the instrument can be explained by observed predetermined
attributes (e.g., gender, education), which would imply a source of bias. We have regressed predicted
commuting time on the set of sociodemographic (X;,) variables used to predict commuting time (e.g.,
region fixed effects and type of ownership), and we then run an F-test for whether the demographics
can explain expected commuting. We obtain that the F-test is significant. Thus, predicted commuting
can be explained by observed predetermined attributes and so is likely to be correlated with unobserved
attributes, which implies a source of bias. This is also the case in Ross and Zenou (2008), who argue
that cross-metropolitan differences in the spatial distribution of owner-occupied housing is not clearly
exogenous, and we acknowledge that results for employment may be biased.
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terms of location in an attempt to deter shirking.

Furthermore, the shirking time of non-supervised occupations is affected by com-
muting time, perhaps because they do not risk being fired if they shirk. If workers are
not supervised, with longer commuting times they have less leisure time and should thus
be more likely to shirk (as shirking and leisure are substitutes). Being non-supervised,
they do not risk their jobs, so they are not deterred from shirking. On the contrary, the
shirking time of supervised occupations is not affected by commuting time, which is
consistent with the fact that, if workers are paid efficiency wages, then firms would pay
higher wages when commuting distance increases, to discourage shirking. Due to the
higher wages, workers’ incentives to shirk decline, so there is no net effect on shirking

time.

Other authors have analyzed commuting and wages, such as in the Fu and Ross
(2013) model of agglomeration economies. These authors find that wage premia arise
from location differences (both agglomeration and productivity), finding a positive
association between workplace agglomeration and wages, robust to residential location
fixed effects. Their model implies that commuting should correlate with wages, in
order to ensure that similar individuals have the same utility across different work
locations, even though wages differ across these locations. The efficiency wage model
has a different implication, because real wages vary based on individual commutes.
The results presented in this paper regarding commuting, shirking, and leisure provide
empirical support to the Ross and Zenou (2008) model on efficiency wages. Further
analysis of the existence of efficiency wages in other countries is proposed as a promising

line of research.

Despite that we do not deal with causality, which may represent a limitation in the
current context, the theoretical framework allows us to analyze conditional correlations,
in order to test the model and determine whether efficiency wages operate in labor
markets. However, in our analysis, we only consider the supply side of the job market,
in the sense that only worker decisions are analyzed, and the demand side of job
positions is not considered. This limitation is important in the current context, as for
instance, the availability of jobs is important in determining whether individuals remain
unemployed or prefer to be employed. Further analysis should extend our results by

incorporating the supply side of the market.

Finally, one limitation of the paper is that we have considered the amount of time

devoted to non-work activities in the work place as a measure of shirking behavior.
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However, we must acknowledge that this is an incomplete measure of effort at work.
Becker (1985) assumes that firms buy a package of time and effort (i.e., intensity of
work) from each worker, and payments to workers are according to these two compo-
nents. Thus, the first component refers to the amount of time devoted to work, while
the second component refers to the intensity of workers while doing their work tasks.
According to this definition of effort at work (amount of time and intensity of worked
hours), shirking behavior could well affect the hours of work, the intensity of worked
hours, or both. In the current context, we are only considering shirking behavior re-
ferred to hours of work, but the intensity of work is not taken into account, which may
help to explain our result that, for workers in supervised occupations, shirking time is
not affected by commuting time. Monitoring practices in supervised occupations imply
that such workers risk their jobs if they shirk, and they may find it more beneficial to
modify the intensity of their work tasks. Further analysis should extend our results by

incorporating this aspect.
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Appendix 1.A: Additional results

Figure 1.A1: K-density of commuting, leisure and shirking
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Note: The sample (ATUS 2003-2014) is restricted to employed individuals. Commuting, leisure, and

shirking are measured in daily minutes.
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Table 1.A1: Summary statistics - Commuting model

Employed Unemployed Difference
VARIABLES Mean S.D. Mean S.D. Diff. p-value
Type of tenure
Owned 0.704 0.457 0.560 0.496 0.144 (<0.001)
Rented 0.284 0.451 0.422 0.494 -0.138 (<0.001)
Other 0.012 0.107 0.018 0.131 -0.006 (<0.001)
Region of residence
North-East 0.181 0.385 0.177 0.381 0.004  (0.005)
Mid-West 0.261 0.439 0.231 0.421 0.030  (0.009)
South 0.345 0.475 0.348 0.476 -0.003  (0.014)
West 0.213 0.213 0.244 0.429 -0.031 (<0.001)
Observations 33,360 5,651

Note: The sample (ATUS 2003-2014) is restricted to employees who work the
diary-day, or to unemployed individuals. Differences are defined as the mean
value of the correspondent variable for private sector employees (supervised
employees), minus the corresponding value for the unemployed (non-supervised

employees). T-test p-values for the mean differences in parentheses.

40



Urban efficiency wages

Table 1.A2: Commuting model

Commuting time

VARIABLES (1)
Owned*
North-East 14.952%**
(4.812)
Mid-West 6.385
(4.758)
South 9.837**
(4.756)
West 11.305%*
(4.790)
Rented*
North-East 15.824***
(4.940)
Mid-West 3.806
(4.841)
South 8.788*
(4.813)
West 10.064**
(4.872)
Rest of tenure*
Mid-West -8.018
(6.042)
South -1.161
(5.500)
West -3.229
(9.554)
Constant 31.340%**
(4.721)
Observations 33,360

Note: Robust standard errors in paren-
theses. The sample (ATUS 2003-2014)
is restricted to private sector employees
who work the diary-day. The dependent
variable is the daily minutes devoted to
commuting. * Significant at the 90%
level, ** significant at the 95% level, ***
significant at the 99% level.
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Table 1.A3: Alternative employment models

Searching  Gender  Education

VARIABLES (1) (2) (3)
Log-commuting -0.059**  -0.050**  -0.067***
(0.028)  (0.024)  (0.026)
Being male 0.031%F*  0.040%**  0.031***
(0.003)  (0.006)  (0.003)
Years working 0.005%**  0.005%**  0.005***
(0.001)  (0.001)  (0.001)
Years working sq. -0.001***  -0.001***  -0.001***
(0.000)  (0.000)  (0.000)
Secondary ed. 0.096***  0.096***  0.095***
(0.008)  (0.008)  (0.008)
University ed. 0.135%**%  (0.135%*F*F  (.145%**
(0.008)  (0.008)  (0.009)
Being American -0.035%**  .0.035%**  -0.035%**
(0.006)  (0.005)  (0.006)
Being Asian 0.083***  (0.083***  (.083***
(0.010)  (0.010)  (0.010)
Being Pacific Islander 0.020 0.019 0.020
(0.045)  (0.043)  (0.046)
Being White 0.091%**  0.091*%**  0.091***
(0.006)  (0.006)  (0.006)
Living in couple 0.058%*F*  (0.058%*F*  (.058%***
(0.006)  (0.006)  (0.006)
Couple’s labor status -0.001 -0.001 -0.001
(0.005)  (0.005)  (0.005)
Have children -0.003 -0.003 -0.003
(0.005)  (0.005)  (0.006)
Family size -0.018%**  _0.018%**  _0.018***

(0.002)  (0.002)  (0.002)

Constant 0.858%¥*  (.822%%*  (.875¥F
(0.096)  (0.080)  (0.087)

MSA FE Yes Yes Yes
Housing FE Yes Yes Yes
Observations 38,305 38,305 38,305

Note: Bootstrapped (n = 500) standard errors in parentheses.
The sample (ATUS 2003-2014) is restricted to employees and un-
employed individuals. Column (1) shows the results when we
restrict the sample of unemployed individuals to those who were
actively searching for a job in the last 4 weeks prior to the survey.
Column (2) shows the results of estimating the model when we
predict the commuting time separately by gender, and Column
(3) the results of estimating the model when we predict the com-
muting time separately by education (university education vs.
non-university education). The dependent variable is the dummy
“Being employed”. * Significant at the 90% level, ** significant
at the 95% level, *** significant at the 99% level.
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Appendix 1.B: The case of Spain

This Appendix 1.B analyzes the existence of efficiency wages in the Spanish labor
market, under the Ross and Zenou (2008) urban efficiency wage theoretical framework.
Using data from the Spanish Time Use Survey from years 2009-2010, results support
the main hypothesis of urban efficiency wage models. In particular, among the findings
are that leisure and shirking at work are substitutes, there is a negative relationship
between commuting and leisure, and positive relationships between commuting-shirking
at work and commuting-wages. Furthermore, supervision mechanisms at work have an
effect on the ability of workers to shirk, although shirking cannot be fully eliminated.
The contribution of the Appendix is, then, twofold. First, we analyze the benchmark
hypothesis of substitution between leisure and shirking in Spain. This represents the
second test of this relationship in the literature. Second, we study whether urban
efficiency wages operate in Spain by testing the different implications of the model in
terms of time endowments and wages. To the best of the authors’ knowledge, this
constitutes the first empirical analysis of urban efficiency wages in Spain using time

use data.

Literature review

Most of the literature about urban efficiency wages is either theoretical or focused on
countries such as the US, China, and the UK, and the particular case of Spain has
not appeared in the literature, to the best of our knowledge. Existing research has
analyzed commuting, wages, and employment in Spain, within different urban and
regional frameworks. For instance, Casado-Diaz (2000) analyzed the regionalization of
local labor markets in Spain. Romani et al. (2003) analyzed commutes and residential
moves in the period 1986-1996. Royuela and Vargas (2009) addressed the relationship
between commutes and housing market regions. Mohino et al. (2017) described the
evolution of commuting and urban structures in regions that had transformed from rural
to metropolitan. Sebastian (2018) studied employment polarization and employment

share growths in terms of wages.

Time use surveys in Spain

In this Appendix, we use data from the Spanish Time Use Survey (STUS) to study the

different relationships that emerge from the Ross and Zenou (2008) model. Time use
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surveys are based on diaries where respondents report their activities through a period
of time (a day in the case of the American Time Use Survey, or a week in other surveys,
such as the Dutch and Latin American time use surveys), and have been reported to
have some advantages over other surveys using stylized questionnaires. Specifically,
diary-based surveys provide more accurate measures of time allocations, and lead to
fewer measurement errors, more accurate measurement of patterns of activities, and
more reliable estimates (Bianchi et al., 2000; Bonke, 2005; Yee-Kan, 2008; Harms et al.,
2019). Several studies have appeared in the literature in recent years exploiting time
use surveys for different purposes and have become one of the preferred tools to study
time use decisions regarding leisure, paid work, unpaid work, and childcare, among
others (Hamermesh, 1999; Aguiar and Hurst, 2007; Guryan et al., 2008; Hamermesh

and Stancanelli, 2015; Jara-Diaz and Rosales-Salas, 2015; Stone and Schneider, 2016).

Time use surveys were introduced in Spain in the year 2002, and again in the years
2009-2010.'%  Both surveys belong to the Harmonized European Time Use Surveys
(HETUS) of the Eurostat, corresponding to the 2000 and 2010 waves of the HETUS,
respectively. However, contrarily to other countries, such as the United States, where
the American Time Use Survey is conducted every year, these two waves constitute

the only time use data available for Spain.

Several authors have used the STUS for different purposes. For instance, Ateca-
Amestoy (2010) studied participation in cultural activities in Spain to discuss resource
allocations. Guticrrez-Domenech (2010) analyzed the allocation of childcare time across
gender, employment and other sociodemographic and economic characteristics, finding
that childcare is determined by whether working days end by 6pm. Garcia et al.
(2011) examine the allocation of individual time to physical activity and sport, finding
gender-driven differences based on different decision-making processes. Alvarez and
Miles-Touya (2012) and Giménez-Nadal et al. (2017) studied intergenerational trans-
missions of housework within families. Giménez-Nadal and Sevilla (2014) analyzed
changes in time-allocation decisions, with a focus on labor supply, of the Spanish pop-
ulation between the 2002-2003 and the 2009-2010 STUS. Giménez-Nadal and Molina
(2014) studied the relationship between time allocations of unemployed workers and
regional unemployment rates. Gracia (20141) tackled child development and gender eq-
uity to show how fathers’ and mothers’ education, employment, and childcare time have

an impact on children’s educational development. Finally, Gracia and Kalmijn (2016)

18The Basque Country Time Budget Survey represents the first time-use survey available in Spain,
although it is limited to the Basque Country and is not representative of the Spanish population as a
whole.
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analyzed the relationships between work schedules and different forms of leisure, in-
cluding leisure with the family, with couples, time spent with children, and non-family

leisure.

STUS data and variables

We use data from the Spanish Time Use Survey (STUS, or “Encuesta de Empleo del
Tiempo”), for the years 2009-2010. The STUS is conducted by the Spanish Institute of
Statistics (“Instituto Nacional de Estadistica”, INE), with the goal of providing infor-
mation about time allocation decisions of Spanish households. The STUS is intended
to cover a representative sample of Spanish individuals, covering the 24 hours of one

day (from 6am to 6am of the next day), and all the days of the week.

The STUS is based on diaries, so it can be used to compute the time devoted
to different activities in 10-minute bands. Specifically, the STUS includes a series
of main activities reported by respondents, along with secondary activities, the pres-
ence of others while doing such activities, and the place where activities are taking
place (including, for instance, home, workplace, or means of transport, among others).
Furthermore, activities are coded according to Eurostat’s HETUS harmonized activ-
ities, and ten aggregated time uses are pre-defined (personal care, paid work, study,
housework and care of relatives, voluntary work and meetings, social life, sports and

out-of-home leisure, social media and Internet, communications, and trips).

The sample used throughout the analysis is restricted to employees between 16
and 65 years of age who filled in diaries on working days, defined as those days in
which workers spend more than 60 minutes working (excluding commuting), consistent
with the main text. The final sample consists of 4,496 employed individuals, of which
2,439 (54.2%) are men, and 2,058 (45.8%) are women. Employees in the sample are
classified in two groups, i.e., (heavily) supervised and non- (or slightly) supervised
workers, in terms of their occupation. For instance, the STUS includes ten categories
of occupations. We follow Levenson and Zoghi (2006) and Ross and Zenou (2008), and
define Office and administrative support; Farming, fishing, and forestry; Construction
and extraction; Installation, maintenance, and repair; Production; and Transportation
as (heavily) supervised occupations. That leaves Business administration; Technicians
and scientific professionals; Support technicians and professionals; and Sales as non-
(slightly) supervised occupations. In our sample, 38.7% of females work in supervised

occupations, against 54.5% of their male counterparts. That leaves 61.3% of the females
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and 45.5% of the males working in non-supervised occupations.

The information included in the STUS allows us to define the time uses required to
empirically analyze the assumptions and predictions of the theoretical model, including
shirking at work, leisure, and commuting. The time devoted to shirking at work is
defined following the definition in the main text. Specifically, shirking time is defined
as the time spent at the workplace that is not reported as paid work, which includes
time devoted at work to leisure, Internet shopping, or the use of social media, among
others. The time devoted to leisure is defined as in Aguiar and Hurst (2007), including
social life, sports, out-of-home leisure, and home leisure. The time spent commuting
to/from work is defined in terms of the STUS code “910” (activity “Trayectos de ida
o vuelta al trabajo”). Table 1.B1 shows the average times of shirking, leisure and
commuting, differentiating between (heavily) supervised and non- (slightly) supervised
workers, and including sample weights provided by the STUS. Supervised workers
spend 172.4 minutes per day in leisure activities, against the 173.3 minutes spent by
non-supervised workers, with this difference not being significant at standard levels.
Regarding the time spent shirking at work, workers in supervised occupations spend
10.0 minutes shirking, vs 15.8 minutes spent by workers in non-supervised occupations,
with this difference being highly significant (p < 0.001). Finally, supervised and non-
supervised workers spend 59.8 and 53.3 minutes per day commuting to/from work,

with this difference again being significant at the 99% level (p = 0.003).

Besides these main time-use variables, the STUS includes a range of information on
sociodemographic and economic factors. The following variables are defined: gender,
age, education level (two dummies are defined: secondary education, and University
education, in terms of the ISCED), being Spanish, living in couple, having children, and
the number of individuals in the household. Summary statistics of these variables are
shown in Table 1.B1. The STUS also includes information on monthly labor earnings,
and hourly wages are defined in terms of middle points, divided by monthly hours
of work.?? Table 1.B1 shows that the average hourly wage of supervised workers is
6.4 Euros/hour, while the analogous wage for their non-supervised counterparts is 8.3

Euros/hour. This difference (which is significant at standard levels, p < 0.001) could

19We must acknowledge that commuting times defined in terms of this activity coded “910” could
lead to measurement errors, as time spent doing ancillary activities while commuting are coded as
different activities. For example, a trip from home to a child’s school, and from the school to the
workplace, is classified as two categories: the first one (home-child’s school) refers to trips related to
childcare, while the second one (child’s school-workplace) is defined as commuting.

20Income is defined in terms of the following groups: less than 600 Euros, 600-1200 Euros, 1200-1600
Euros, 1600-2000 Euros, 2000-2500 Euros, 2500-3000 Euros, more than 3000 Euros.
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be driven by the fact that non- or slightly supervised occupations are characterized by

a higher level of specialization than supervised occupations.

Empirical results

Four aspects of the Ross and Zenou (2008) model are to be tested: 1) A negative
correlation between leisure and shirking. 2) A negative correlation between leisure and
commuting. 3) A positive correlation between shirking and commuting. 4) A positive
correlation between wages and commuting. The STUS does not include the required
information to replicate the employment analysis, as housing stock variables, or other
variables required to instrument commutes in a reliable way are not included. Con-
trol variables in the equations to be estimated include: being male, age, age squared,
secondary education, university education, being Spanish, living in couple, having chil-
dren, family size, region (NUTS-2) fixed effects, and occupation fixed effects. Estimates
include sample weights provided by the STUS, and robust standard errors are clustered
at the regional and occupation level. All time uses are included in the equations in
logarithms, so estimated coefficients can be interpreted as the estimated elasticities

between these magnitudes, as in the main text.

Shirking at work and leisure

Results of estimating the relationship between shirking at work and leisure time are
shown in Table 1.B2. Column (1) shows estimates for supervised employees, while
Column (2) shows analogous estimates for their non-supervised counterparts. The
elasticity between shirking and leisure is found to be negative and highly significant,
regardless of the supervision status of workers. For instance, a 10% increase in the
time spent in leisure is associated with a 1.31% and 1.54% decrease in the time spent
shirking at work among supervised and non-supervised workers, respectively. These

coefficients do not differ at standard levels, according to a t-type test (p = 0.392).

Results are consistent with the urban efficiency wage theory in general terms, and
confirm the benchmark hypothesis of the Ross and Zenou (2008) model regarding the
substitution relationship between leisure and shirking at work. For the remaining
explanatory variables, results indicate that male workers tend to shirk more than their
female counterparts. However, none of the remaining explanatory variables are found

to be significantly correlated to the time spent shirking at work.
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Leisure, shirking at work, and commuting time

Results of estimating the relationship between leisure and commuting time are shown
in Columns (1) and (2) of Table 1.B3, for supervised and non-supervised employees,
respectively. The elasticity between commuting and leisure is negative, but only sig-
nificant for unsupervised workers. Specifically, a 10% increase in commuting time is
associated with a 0.95% decrease in the time available for leisure for non-supervised
workers. For supervised workers, results show an elasticity of -0.067, not different from
0 at standard levels. These results suggest that commuting time is a shock to time
endowments, as expected, which has a small impact on the time available for leisure.
However, this impact is significant only for employees working in non-supervised occu-

pations.

Regarding the rest of the explanatory variables, males spend more time in leisure ac-
tivities than females, but only in supervised occupations. On the contrary, age shows a
U-shaped relationship with leisure time, but only among non-supervised workers. Span-
ish workers in supervised occupations also enjoy more leisure than their non-Spanish
counterparts, while workers with children enjoy less leisure than workers without chil-
dren, both among supervised and non-supervised occupations. Finally, family sizes
are negatively related to leisure times, with this relationship being significant only for

non-supervised employees.

Columns (3) and (4) of Table 1.B3 show estimates of the relationship between
shirking at work and commuting time for supervised and non-supervised employees,
respectively. The conditional correlation between commuting and shirking is found
to be positive and significant for both supervised and non-supervised workers. For
instance, a 10% increase in commuting time is associated with an increase of 1.8% and
5.17% in the time spent shirking at work for supervised and non-supervised workers,
respectively. The difference between supervised and non-supervised workers is highly
significant (p = 0.009).

Interestingly, the impact of commuting on shirking is larger than both the impact of
commuting on leisure and the impact of leisure on shirking. Thus, although the main
conclusion that can be read from Tables 1.B2 and 1.B3 is that assumptions and predic-
tions of the Ross and Zenou (2008) model in terms of time endowments are supported
by the data, results indicate that commuting time has an additional impact on shirking

behaviors, beyond that of leisure time, especially among unsupervised workers.
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For the rest of explanatory variables in Columns (3) and (4) of Table 1.B3, male
workers tend to shirk more than their female counterparts (robust to the estimates
in Table 1.B2). In addition, for non-supervised employees, workers with a University
education level, or who live in couple, report lower levels of shirking at work, while
the presence of children in the household is associated with more shirking at work,
as expected, given the increased pressure from childcare at home and the absence of

supervision mechanisms.

Wages and commuting time

Results of estimating the relationship between wages and commuting time are shown
in Columns (1) and (2) of Table 1.B4, for supervised and non-supervised employees,
respectively. Given that wages are defined in terms of bracketed labor income, and
then are subject to potential measurement error, estimates are replicated including
reported labor income, in brackets, in Columns (3) and (4), where ordered logit models

are estimated, controlling for the weekly working hours of individuals.

Results in Columns (1) and (2) show a positive and non-significant elasticity be-
tween commuting and wages for both supervised and non-supervised workers. However,
ordered logit estimates in Columns (3) and (4) show a positive correlation between log-
commuting times and labor income, which is significant at the 99% level for supervised
and non-supervised workers, but stronger for the former (p < 0.001). As a conse-
quence, estimates suggest the existence of measurement errors in the estimation of the
commuting-wages elasticity, as ordered logit models show results highly compatible
with the Ross and Zenou (2008) urban efficiency wage model, and in line with prior

research reporting a positive correlation between income and commuting.

Finally, regarding the rest of the explanatory variables, and focusing on estimates
in Columns (3) and (4), results show that males report higher income than females,
and age is related to income following an inverted-U shape. Education is positively
correlated with income, while Spanish workers, and workers who live in couple or who
have children also report higher income than their counterparts. Finally, family size
is negatively associated with income, while working hours show a positive conditional

correlation.
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Results for Aragon

Finally, the same analyses are replicated for the case of Aragén. It has to be noted
that cross-region equations could be estimated but, unfortunately, sample sizes would
be too small for proposing a rigorous analysis. (A table of conditional correlations
for all the Spanish regions is available upon request.) Consequently, an alternative
approach is proposed, where I interact a dummy variable that takes value 1 for those
individuals who reside in Aragén (0 otherwise) with the main explanatory variables.
That way, such interaction represents any additional (and regional-specific) effect than

that captured by the main variable.

Results are shown in Table 1.B5. Estimates indicate that, in any of the four models
estimated, Aragén shows different trends than those observed in Spain in general terms.
Consequently, results indicate that the urban labor market of Aragén shows the same
characteristics than that at the national level, where time uses are consistent with the
model, and earnings point to the payment of efficiency wages according to the sign of

the elasticity between wages and commuting.

Conclusions

This Appendix tests urban efficiency wages using Spanish time use data from years
2009-2010, under the Ross and Zenou (2008) theoretical framework. The empirical
results are consistent with model assumptions and is the first empirical analysis to
report a substitution relationship between leisure time and shirking at work in Spain.
Furthermore, results are also in line with the implications of the Ross and Zenou (2008)
model in terms of time endowments, as results show a negative impact of commuting
on leisure time, and a positive impact on the time spent shirking at work, which
is stronger for workers in non-supervised occupations. In fact, results suggest that
commuting has an additional impact on shirking behaviors through the substitution
relationship between shirking and leisure. Finally, results show a positive correlation
between commuting and labor income, consistent with the theoretical framework and

with a number of prior analyses studying these relationships in other countries.

Setting aside potential measurement errors and different definitions of activities
between the STUS and the American Time Use Survey, results show significant dif-
ferences compared to the US. For instance, workers report more leisure, less shirking,

and longer commutes in Spain than in the US. Furthermore, the relationship between
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leisure and shirking is estimated to be stronger in the US than in Spain for supervised
workers, while the opposite is found for unsupervised workers. On the other hand,
commuting seems to have a larger impact on leisure time in the US than in Spain,
but the elasticity between commuting and shirking is greater in Spain, especially for

workers in non-supervised occupations.

The empirical analysis has certain implications for employers and firms, as it may
allow us to distinguish which types of workers are more prone to participate in shirking
behaviors while at work, thus decreasing their performance at work and their produc-
tivity. Furthermore, both leisure and commuting are found to be significantly related
to shirking, although these correlations are stronger among non-supervised employees.
This indicates that supervision mechanisms influence the ability of workers to shirk,
although they cannot completely eliminate shirking. In that way, increasing wages
for workers with longer commutes may act as an incentive to workers to reduce their

shirking behaviors.

The empirical analysis has certain limitations. First, estimates cannot be inter-
preted as causal results, and there may be endogeneity issues between commuting,
wages, and other time uses. However, as the model is a general equilibrium model,
conditional correlations are sufficient. Second, income is defined in brackets in the
STUS, so wages potentially suffer from measurement error. Third, some of the esti-
mated correlations are significant at standard levels but quantitatively small, suggesting

that the processes analyzed may not be quantitatively relevant.
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Table 1.B1: Summary statistics
VARIABLES Supervised Non-supervised Difference

Mean S.D. Mean S.D. Diff. p-value

Leisure time 172.411 111.448 173.261 111.389 -0.850  (0.502)
Shirking time 9.986  40.433 15.796  48.843 -5.810 (<0.001)
Commuting time 59.834  46.775  53.302  39.264 6.533  (0.003)
Hourly earnings 6.437 3.069 8.253 4.397 -1.816 (<0.001)
Being male 0.628 0.483 0.498 0.500  0.130 (<0.001)
Years working 24.798 12333 22,630 11.857 2.169 (<0.001)
Years working squared  7.670 6.851 6.526 6.123 1.144  (<0.001)
Primary education 0.279 0.449 0.125 0.330  0.155 (<0.001)
Secondary education 0.638 0.481 0.520 0.500  0.118 (<0.001)
University education 0.083 0.276 0.356 0.479  -0.273 (<0.001)
Being Spanish 0.795 0.404 0.899 0.301  -0.105 (<0.001)
Living in couple 0.753 0.431 0.707 0.455  0.046  (0.091)
Have children 0.088 0.284 0.139 0.346  -0.050 (<0.001)
Family size 3.340 1.222 3.241 1.207 0.099 (0.115)
Observations 2,126 2,371

Note: The sample (STUS 2009-2010) is restricted to employees who work the diary-day.
Commuting, leisure and shirking times are measured in daily minutes. Hourly earnings are
measured in Euros. Gender takes the value 1 for men and 0 for women. Years working
squared is defined as the square of years working, divided into 10. Differences are defined
as the mean value of the correspondent variable for supervised employees, minus the cor-
responding value for non-supervised employees. T-test p-values for the mean differences in

parentheses.
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Table 1.B2: Shirking-leisure relationship

Log-shirking

Supervised Non-supervised

VARIABLES (1) (2)
Log-leisure -0.131%%* -0.154%#*
(0.016) (0.021)
Being male 0.240%*** 0.127**
(0.048) (0.050)
Years working 0.002 -0.001
(0.006) (0.010)
Years working sq. -0.016 0.002
(0.012) (0.016)
Secondary ed. -0.122 -0.029
(0.075) (0.065)
University ed. -0.151 -0.163
(0.125) (0.104)
Being Spanish 0.067 -0.062
(0.063) (0.066)
Living in couple -0.032 -0.063
(0.054) (0.058)
Have children -0.003 0.004
(0.058) (0.129)
Family size 0.005 -0.010
(0.015) (0.022)
Constant 6.508*** 6.254%***
(0.199) (0.192)
Region FE Yes Yes
Occupation FE Yes Yes
Observations 2,126 2,370

Note: Robust standard errors in parentheses. All stan-
dard errors are clustered at the Occupation-Region
level. The sample (STUS 2009-2010) is restricted to
employees in supervised occupations (Column 1) and
non-supervised occupations (Column 2). The depen-
dent variable is the logarithms of daily minutes devoted
to shirking. * Significant at the 90% level, ** signifi-
cant at the 95% level, *** significant at the 99% level.
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Table 1.B3: Leisure- and shirking-commuting relationships

Log-leisure

Log-shirking

Supervised Non-sup. Supervised Non-sup.
VARIABLES (1) (2) (3) (4)
Log-commuting -0.067 -0.095%**  0.180***  (0.517***
(0.045) (0.026) (0.044) (0.117)
Being male 0.209** 0.106 0.167*+** 0.097*
(0.100) (0.091) (0.048) (0.052)
Years working -0.019 -0.023** 0.004 0.011
(0.013) (0.010) (0.005) (0.008)
Years working sq. 0.034 0.051*** -0.016 -0.014
(0.023) (0.019) (0.012) (0.013)
Secondary ed. 0.112 0.095 -0.099 -0.038
(0.098) (0.176) (0.068) (0.054)
University ed. 0.173 0.294 -0.156 -0.215%*
(0.151) (0.193) (0.111) (0.088)
Being Spanish 0.361* 0.248 0.023 -0.023
(0.183) (0.222) (0.053) (0.068)
Living in couple 0.052 -0.004 -0.054 -0.101*
(0.075) (0.073) (0.048) (0.057)
Have children -0.223* -0.297* 0.054 0.157*
(0.123) (0.155) (0.050) (0.082)
Family size -0.040 -0.070** 0.012 0.013
(0.037) (0.032) (0.015) (0.019)
Constant 5.236*** 5327k 5163 3.495%K*
(0.319) (0.276) (0.218) (0.435)
Region FE Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes
Observations 2,126 2,370 2,126 2,370

Note: Robust standard errors in parentheses. All standard errors are clus-
tered at the Occupation-Regional level. The sample (STUS 2009-2010) is
restricted toemployees in supervised occupations (Columns 1, 3), and non-

supervised occupations (Columns 2, 4). The dependent variable is the log-

arithms of the daily minutes devoted to leisure (Columns 1 and 2) and to
shirking (Columns 3 and 4). * Significant at the 90% level, ** significant at

the 95% level, *** significant at the 99% level.
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Table 1.B4: Wages-commuting relationship

Author: Jorge Velilla

Log-wage Ordered logit
Supervised Non-sup. Supervised Non-sup.
VARIABLES (1) (2) (3) (4)
Log-commuting 0.006 0.002 0.119%** 0.050%**
(0.005)  (0.005)  (0.000)  (0.000)
Being male 0.033***  0.048%**  1.208%**  (.895%**
(0.009)  (0.013)  (0.000)  (0.000)
Age 0.006%** 0.011%** 0.106%** 0.140%**
(0.001)  (0.002)  (0.000)  (0.000)
Age squared -0.009%**  _0.015***  -0.176***  -(0.198%**
(0.003)  (0.003)  (0.000)  (0.000)
Secondary education 0.032%* 0.107%FF  0.412%¥FF  1.277+**
(0.015)  (0.033)  (0.000)  (0.000)
University education 0.057** 0.224***  (.922%** 2 651***
(0.025)  (0.037)  (0.000)  (0.000)
Being Spanish 0.044%%* 0.013 0.684%F*F  (.440%**
(0.017) (0.036) (0.000) (0.000)
Living in couple 0.030** -0.002 0.353***  0.056%**
(0.014) (0.022) (0.000) (0.000)
Have children 0.023** 0.039* 0.421%%*  (.443%**
(0.012) (0.020) (0.000) (0.000)
Family size -0.007** -0.008 -0.126%*%*  -0.110%**
(0.003) (0.005) (0.000) (0.000)
Weekly working hours - - 0.006***  0.005%**
(0.000)  (0.000)
Constant 0.217***  (.392%** - -
(0.038) (0.055)
Region FE Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes
Observations 2,126 2,370 2,126 2,370

Note: Robust standard errors in parentheses. All standard errors are clustered at
the Occupation-Regional level. The sample (STUS 2009-2010) is restricted toem-

ployees in supervised occupations (Columuns 1, 3), and non-supervised occupations

(Columns 2, 4). The dependent variable is the logarithm of hourly wages in Euros

(Columns 1, 2), and the bracketed labor income (Columns 3, 4). * Significant at
the 90% level, ** significant at the 95% level, *** significant at the 99% level.
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Table 1.B5: Main estimates for Aragén

3

Log-shirking Log-leisure Log-shirking Log-wage §

Supervised Non-sup. Supervised Non-sup. Supervised Non-sup. Supervised Non-sup. QK.‘

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) c§

=

Log-leisure S0.131%F%  0.154%%* - - - - - - §
(0.016) (0.022)

*Aragon -0.004 0.014 - - - - - -

(0.016)  (0.051) ; ; ] _ ] ]

Log-commuting - - 0.067  -0.096%FF  0.181FFF  0.522%%%  0.006 0.002
(0.045) (0.027) (0.044)  (0.121)  (0.005)  (0.005)
*Aragén - - 0.020 0.032 -0.019 0.118 0.012 -0.021

(0.038) (0.047) (0.020)  (0.260)  (0.008)  (0.017)

Observations 2,126 2,370 2,126 2,370 2,126 2,370 2,126 2,370

Note: Robust standard errors in parentheses. All standard errors are clustered at the Occupation-Regional level. The sample (STUS

2009-2010) is restricted to employees in supervised occupations (Columns 1, 3, 5, 7), and non-supervised occupations (Columns 2, 4,
6, 8). The dependent variable is the logarithms of the daily minutes devoted to leisure (Columns 1 to 4), to shirking (Columns 5 and
6), or the logarithm of hourly wages in Euros (Columns 7 and 8). All models control for individual and family attributes, and region
and Occupation fixed effects. *** significant at the 1%, ** significant at the 5%, * significant at the 10%.
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Appendix 1.C: The case of the self-employed

According to the efficiency wages models, employed workers may receive a higher wage
than that of the labor market equilibrium in order to discourage shirking. However,
efficiency wages focus on wage earners or firms, and self-employed workers have been
largely overlooked, as they are not paid a wage but receive income from their own
business, and thus are not compensated for longer commuting times. Self-employment
earnings are determined by a production function, and productivity (i.e., effort at
work) might affect such function. Within this framework, self-employed workers who
devote more time to commuting may have comparatively less time for leisure activities,
and thus may decrease their effort at work, which reduces their productivity and ulti-
mately their earnings. Therefore, the main hypothesis of urban efficiency wage models

regarding time endowments could analogously operate on self-employed workers.

Against this background, we develop in this Appendix 1.C an analytical model
based on Ross and Zenou (2008)’s model with a spatial pattern that incorporates
self-employed workers, aimed at explaining the differential behavior of self-employed
workers in comparison to employees. According to the theoretical setting, commut-
ing and effort at work are endogenously determined, leisure time is negatively related
to commuting and positively to effort, and thus we hypothesize that workers who
devote comparatively less time to leisure will not be as productive as they could oth-
erwise be. Furthermore, the efficiency wage mechanism cannot be extended to self-
employment, and thus the self-employed tend to live nearer to urban cores than do
employees. As a consequence, commuting time is positively related to the probability
of unemployment (in contrast to employment and self-employment), and the probabil-
ity of self-employment is lower in comparison to the probability of employment, in the

relationship with commuting.

We empirically check the predictions of the model using the American Time Use
Survey (ATUS) for the years 2003-2014. Results show that the probability of being
employed or self-employed is negatively related to expected commuting times, i.e., those
who are employed or self-employed tend to live closer to the business districts than do
the unemployed. When we compare the probability of being employed or self-employed,
we find that longer commuting is related to a lower probability of self-employment in
favor of the probability of being employed. Additionally, we empirically study the main
hypothesis of the model, and find a relationship of substitutability (complementarity)

between leisure and shirking (effort at work) among self-employed workers.
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This Appendix contributes then to the literature by analyzing the spatial distribu-
tion of employment and self-employment, developing an urban model where produc-
tivity, commuting, and leisure are of major importance, in an urban efficiency wage
setting. To the best of our knowledge, prior research has not included self-employed

workers in such models.

The model

Consider a linear, monocentric and closed city where the Central District, C'D, is
located at one end (z = 0), and the city fringe, z, at the other (x = 1). The city is
fully centralized, i.e., all jobs and places of business are located at the Business District,
BD, which is located in the CD, BD = CD.

There are two types of individuals, workers and landlords. Landlords own all the
available land and play no role in the development of the model. Workers are risk-
neutral, do not have inter-temporal preferences, and can be unemployed, employees,
or self-employed. We assume that workers can endogenously decide their residential
location, x, such that BD < x < zy, and their effort at work, e. There are infinite
moving costs, i.e., once workers choose their residential location, it remains invari-
able over time. We consider a population of workers normalized to 1, implying that
unemployment, employment, and self-employment levels coincide with the respective

rates.?!

The process behind the transitions between the three conditions of worker, em-
ployed, self-employed, or unemployed, is governed by a Markovian time process. We
assume a rate 6 € (0, 1) of abandoning unemployment. Then, individuals go to a ficti-
tious intermediate state that immediately leave to become self-employed, with a prob-
ability p; > 0, or finding an employer, with probability p, > 0, such that p; + ps = 1.
The self-employed decide to give up their business and become unemployed at a rate
d; € (0,1), and employees are fired at a rate d, € (0,1). We maintain that there are
no direct transitions from self-employment to employment, and the reverse, allowing

frictional unemployment.

Under these hypotheses, the expected time that an individual will be unemployed

21Tt must be noted that the key point is not the location of the BD, but the distance between
residential locations and the BD. All these assumptions are general in urban models. Although new
models have generalized the concept of the monocentric city to multi-centric employment, results are
often invariable to the type of city modeled (Ross and Zenou, 2008).
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until he/she becomes employed or self-employed is 1/6, and the expected time workers
will be self-employed or employees until they become unemployed are 1/d; and 1/d5,
respectively. Then, we can obtain the percentage of life that workers will be unemployed

(u), self-employed (se), and employed (we):

1/6 5105
YT T T T
0 o1 [

1/6, 05,
s€ = 1 _|_l_|_ 1 -,
0 o1 02

1/6, 05,
we = = —,

with o = 51(52 + 951 + 9(52

Note that u, se and we coincide with the levels, and rates, of unemployment, self-
employment, and employment, respectively, and with the respective probabilities in
the steady state. Now, we define, for each type of worker, the instant utility and the

indirect utility that will allow us to develop the equilibrium.

Following Ross and Zenou (2008), we define an instant utility z + V'(I, e), where z
is the consumption of goods (at unitary prices), and V(.) is the instant utility from
leisure and effort at work, [ and e, respectively. We assume that | = I(z), i.e., the
availability of leisure depends on the commute from home to work or, in our setting,
on the residential location. For instance, I'(z) < 0 and, then, the more commuting,
the less time available for leisure (Ross and Zenou, 2008). Further, we maintain that
the extent to which individuals benefit from shirking, and not putting effort into work,

arises from the availability of leisure time.

V' (I, e) has the following properties: it increases with leisure, 0V (I, e)/0l > 0, and
it decreases with effort at work, 0V (l,e)/0e < 0. In both cases, there are decreasing
returns to scale, and 9*V (l,e)/dlde > 0, and less time devoted to leisure has as a

consequence an increase in the benefits derived from leisure at work (i.e., from shirking).

We assume fixed and exogenous wages, w, and working times, 7. We normalize
the total available time to 1, and we then have the following budgetary and time
constraints:

wl =z + R(z) + 7z,
1-T=1+tx,
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where R(x) represents the living costs in x, and 7 and ¢ represent the relationship
between commuting costs and distance, and commuting time and distance, respectively.

With these constraints, we can define the indirect utility of the employed workers:
TIye(z,e) =wT + V(1 =T —tx,e) — R(x) — Tz,

which measures income, plus utility from leisure and effort, minus living costs and

commuting costs.

The instant utility of the unemployed also depends on the unitary consumption of
goods, although it cannot depend on leisure and effort at work because unemployed
workers cannot make effort at work, nor do they commute, and thus [ = 1.2 We can
assume that their instant utility can be expressed as a constant, zy + Vp, with zy < z.
As | = 1, the unemployed do not have a temporal constraint, but only a budgetary one.
If we assume that the unemployed receive a benefit b from unemployment, normalized

to 0, the instant utility of the unemployed can be written as follows:

The self-employed receive no wage from an employer, but income from an individual
production function. Then, there is no theoretical background supporting the existence
of efficiency wages, or any similar mechanism, for these workers. Despite that, the
main idea of substitutability between leisure and shirking (or complementarity between
leisure and effort at work) is invariable to the type of work. Hence, we maintain that
the self-employed can be added to the model. Their instant utility and time constraint
are the same as for employees. However, their income is given by a production function
F(T,k,e), where T is the time input, k the capital input, and e the personal effort at
work. In the current settin