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Abstract

Using a novel German linked-employer-employee dataset, we provide unique evidence about
the consequences of working from home (WfH) on individual health and well-being. During
the recent pandemic, this locational flexibility measure has been used extensively to promote
health by hampering the spread of the virus and to secure jobs. However, its direct theoretical
ambiguous effects on health and well-being as characterized by different potential channels
have barely been empirically investigated to date despite WfH’s increasing popularity in the
years before the pandemic. To address concerns about selection into WfH, our analysis relies
on an identification strategy ruling out confounding effects by time-invariant unobservable
variables. Moreover, we explain the remaining (intertemporal) variation in the individual
WfH status by means of an instrumental variable strategy using variation in equipment with
mobile devices among establishments. We find that subjective measures of individual health
are partly affected by WfH, whereas no corresponding effects are present for an objective
measure of individual health. In terms of individual well-being, we find that WfH leads to
considerable improvement. By addressing the potential heterogeneity in our effect of interest,
we find that men, middle-aged individuals and those commuting to different municipalities
particularly benefit from WfH.
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1 Introduction

Since the outbreak of COVID-19 and the resulting physical distancing and confinement measures,
the way in which jobs are performed has changed considerably among different occupations,
sectors and countries. Many employees were forced to move their workplaces to their homes
from one day to the next, often even full-time. Given that a comprehensive vaccination coverage
has not been achieved so far, physical distancing measures are still ongoing, and the level of
individuals working from home (WfH) is quite high (Frodermann et al., 2020; Hans-Böckler-
Stiftung, 2020, 2021; Frodermann, Grunau, Haas, & Müller, 2021). However, taking a closer
look reveals that even with this sudden increase in WfH during 2020 for West European and
North American countries, this instrument for local flexibility has become steadily more popular
over recent years and decades. Previous studies report considerable increases in corresponding
indicators for both US as well as European data (Welz & Wolf, 2010; Mateyka, Rapino, &
Landivar, 2012; Vilhelmson & Thulin, 2016; Vazquez & Winkler, 2017). Figure 1 underlines
this trend in WfH by exemplarily plotting it for employees in Germany using a representative
sample of its population. It shows that in the years until 2014, which are the years prior to
those considered in this analysis, the share of German employees WfH increased substantially
and steadily. Moreover, Figure 1 shows that this trend also holds for employees working for
mid-size and large private employers, who are the focus of this investigation. For this subgroup,
the trend seems to be almost perfectly linear.1

In principle, the costs of working remotely have decreased considerably in recent years. Faster
broadband connections and progress in information and communications technology (ICT) made
it easier to regularly work without being present in the office (Autor, 2001; Singh, Orazem, &
Song, 2006). As a result of the ongoing digitization, many occupations also experienced a shift in
tasks composition, which allows workers to work remotely. In addition, the shift towards a higher
demand for services instead of goods for Western European and North American countries has
contributed to the increased possibility of WfH (Possenriede, Hassink, & Plantenga, 2016). From
a company’s perspective, increasing rents for offices in metropolitan areas as well as increasing
travel costs may have highlighted the cost-reducing function of WfH as a measure of becoming
more profitable (Bloom, Liang, Roberts, & Ying, 2014). Another competitive advantage can
come from being more attractive as an employer if skilled workers demand that they be allowed
to perform part of their work from home. Last but not least, worker shortages in general have
led employers to rethink their work organization to enable parents, particularly mothers, to
participate in the labor force while taking care of their children (Possenriede et al., 2016).

While measures such as physical distancing have been shown to be effective in terms of
COVID-19 virus containment (see Chu et al. (2020) and Flaxman et al. (2020) for some meta-
analyses and particularly Weber (2020) and Kosfeld, Mitze, Rode, and Wälde (2020) for the
evaluation of measures taken by the German government) and thus to protect and promote in-

1These trends are similar to those exploiting other data sources, such as Eurostat (https://appsso.eurostat.ec
.europa.eu/nui/show.do?dataset=lfsa_ehomp), accessed on January 12th 2021.). However, a direct comparison
is not possible due to the different sample designs and conditions of WfH frequency.
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Figure 1: Trends in WfH
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Source: German Socio-Economic Panel (SOEP). The group of Mid-Sized
& Large Private Employers consists of all employees working for non-public
employers with 20 or more employees. Individuals are considered WfH if
they use this option at least once a month.

dividual health during the pandemic, less is known about the direct impacts of WfH as a major
instrument of physical distancing for ensuring the current functioning of economies. Correspond-
ing direct effects on individual health have rarely been investigated despite the popularity of this
work practice as described above. The same is true for measures that do not merely cover phys-
ical aspects of health but also mental and social aspects. The previous literature has primarily
focused on the investigation of WfH effects on more traditional outcomes, such as the labor
supply and wages, as well as job or life satisfaction.2

From a theoretical perspective, the effects of WfH on individual health and well-being are
ambiguous. In general, WfH is expected to increase flexibility, which, in turn, might affect
labor as well as health outcomes. On the one hand, WfH might have a positive impact on
individual health and well-being through the following channels. First and most intuitive, WfH
eliminates commuting and the corresponding stress. Second and related, in the case of WfH,
the time that does not have to be spent commuting can be used for regeneration or physical
activity, such as exercising, promoting total health. Moreover, commuting might be characterized
by adverse health effects such as exposure to air pollution due to traffic jams when riding by
cars. Third, WfH can help workers to reschedule constraints as well as to reconcile family and
work life, particularly in the presence of young children. Consequently, it might improve the
individual’s work-life balance. Fourth, WfH might allow patients to recover from surgeries or
illnesses smoothly at home instead of providing full working hours. Fifth, a reduction in social
contacts due to WfH might lead to being less exposed to infectious diseases such as, most recently,
the COVID-19 virus, but in principle other regular diseases such as classical influenza. Sixth,
WfH might allow for a relatively healthier diet when being independent from canteens. Finally,

2Section 2 reviews corresponding relevant studies.
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WfH might ease the caring challenges associated with individual health issues or disabilities,
especially in the case of severe handicaps.

On the other hand, individual health and well-being might be negatively affected by WfH.
First, WfH can be harmful by increasing the individual stress level. Working and living in
different places enables us to separate both crucial parts of daily life and to tune out issues and
problems related to one part while being active in the other. This separation vanishes during
high-intensity WfH and might result in increased stress when employees are trying to cope with
both issues simultaneously. Second, WfH could also lead to excessive working beyond the usual
office hours, which in the long run might have adverse effects when experienced on a substantial
level. Third and related, WfH could release the pressure to be permanently reachable also on
weekends. Due to corresponding concerns, some prominent companies have decided to shut down
their mail servers on weekends to protect their employees’ health.3 Fourth, WfH might amplify
isolation and loneliness. Although video conferencing via the internet has become a widely
accepted and important tool for interpersonal interaction, real social interaction continuous to
be an elementary need of humans. Fifth, WfH can be characterized by having bad posture and
inappropriate work surfaces, when the employers are not legally obliged to take care of these
issues. Sixth and last, the positive aspect of WfH in the case of minor sicknesses might be
beneficial in the short run but might have negative health consequences in the long run when
employees do not take enough downtime.

In this paper, we empirically investigate the effect of WfH on individual subjective and objec-
tive health as well as well-being. Given the outlined potential opposing channels, we primarily
focus on the overall effect of WfH. By considering potential impacts on well-being, we do not
narrow our analysis to physical health, as outlined above. The differentiation between sub-
jective and objective health outcomes will reveal any related perception effects. The analysis
rests on a representative and novel data product for personnel economic research in Germany
of the Institute of Employment Research Nuremberg (IAB) which is combined with additional
administrative data. This approach allows us to consider the personal characteristics influencing
individual health and well-being as well as the WfH decision and employer characteristics, which
matter because employers need to allow their employees WfH from a legal perspective and to
provide the corresponding technical possibilities. The time frame of our analysis (2015–2019)
maps to a period during which WfH exhibits an ongoing increase in popularity but is not affected
by the COVID-19 shock, which would question the external validity of the results for times when
the COVID-19 pandemic has come to an end.

To the best of our knowledge, the impacts of WfH on individual health outcomes have barely
been investigated thus far. Hence, as the primary and first contribution, our analysis helps to
complement the picture of the consequences of WfH on key individual outcomes. More precisely,
this study supports policy makers and companies by yielding insights on WfH effects on outcomes
that are not directly related to labor issues. This aspect is important since due to the COVID-19

3Cf. https://www.bbc.com/news/technology-16314901 accessed January 13th, 2021, for the case of Volkswa-
gen.
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shock and corresponding employer reactions, such as improving employees’ technical equipment,
many companies, especially larger ones, are already planning a permanent extension of WfH for
their staff in a post-pandemic era. Moreover, given the relatively long and ongoing period of
confinements, habituation effects from the perspective of employees expressing ongoing demand
for locational flexibility seem to be likely.

Second, the identification strategy of our study accounts for concerns of endogeneity in the in-
dividual’s decision of WfH. There are several reasons to believe that the decision of WfH cannot
be considered as randomly distributed among individuals but is correlated with (unobserved)
individual heterogeneity. To address this issue, our study exploits longitudinal data. This al-
lows us to control for time-invariant heterogeneity at different levels, such as the establishment
or the occupational level, in addition to controlling for a large set of time-varying individual
socio-demographic and employment characteristics. To ensure that our results are not driven
by any relationship between WfH and time-varying individual unobserved heterogeneity, our
identification strategy additionally comprises an instrumental variable (IV) approach.

Third, given the variety of potential channels described above, we address heterogeneity in
the effects of WfH on individual health outcomes and well-being. We particularly focus on the
heterogeneous effects of WfH by gender, parenthood, age and commuting behavior. This focus
will yield more detailed insights into the potential individual benefits and drawbacks of WfH.
Moreover, it links our analysis to the strand of literature investigating the relationship between
gender or parenthood and the place of work (Hotz, Johansson, & Karimi, 2018) as well as the
relationship between commuting and individual health (van Ommeren & Guterrez-i-Puigarnau,
2011).

Our study shows that WfH positively affects measures of subjective perceived health. Regard-
ing the measure of objective health, we find negative but insignificant point estimates of WfH
on the number of days being sick, complementing the picture of non-negative effects of WfH
on individual health. Moreover, WfH contributes to an improvement in individual well-being.
Those individuals who are WfH exhibit an average increase in a corresponding index’s standard
deviation of 1.24 in contrast to those who are not WfH or are not able to do so.

The remainder of this paper is structured as follows. In Section 2, we review the previous
literature on the relationship between WfH and individual health and well-being. Section 3
describes the data used in our analysis and presents some descriptive statistics. We explain our
empirical strategy in Section 4. Section 5 presents our results, while the last section, Section 6,
concludes and provides ideas for further research.

2 Literature

There is a large body of literature on the determinants and consequences of WfH, or more
generally flexible work arrangements, in different disciplines, such as sociology, psychology and
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economics. Previous empirical economic studies on the consequences of WfH have primarily
focused on labor market-related outcomes at the individual level. Foremost, the impact on wages
and earnings is investigated in a couple of few studies, such as Gariety and Shaffer (2007), Glass
and Noonan (2016), Pigini and Staffolani (2019), Arntz, Ben Yahmed, and Berlingieri (2019) and
Pabilonia and Vernon (2020). Relatedly, a large group of existing investigations focuses on the
effects of WfH on working time, such as actual working time or overtime (Possenriede et al., 2016;
Arntz et al., 2019). In a similar vein, some studies concentrate on the relationship between WfH
and individual work effort (Rupietta & Beckmann, 2018). Another group of studies examines the
impact of WfH on job and life satisfaction (Golden & Veiga, 2005; Troup & Rose, 2012; Bloom et
al., 2014; Possenriede & Plantenga, 2014; Hansen, 2017; Kröll & Nüesch, 2017; Arntz et al., 2019).
Finally, studies by Dutcher (2012) and Bloom et al. (2014) address the consequences of WfH
for individual working performance as well as productivity and the corresponding consequences
on company profitability. Most of those studies emphasize the possible endogeneity arising from
non-random selection into WfH, but only a handful is able to control for it sufficiently.

Another strand of previous related economic literature investigates the determinants of absen-
teeism as an outcome of bad health or well-being. Most corresponding studies ignore the location
of work as an important determinant for explaining absence from work. Among others, the im-
pact of labor market tightness (Nordberg & Røed, 2009), labor market composition expressed
by the unemployment rate (Askildsen, Bratberg, & Nilsen, 2005), workplace characteristics, also
reflecting those of colleagues (Markussen, Røed, Røgeberg, & Gaure, 2011), or statutory sick pay
levels as well as other aspects of sick pay insurance (Johansson & Palme, 2002, 2005; Ziebarth
& Karlsson, 2010) on measures of absenteeism have been studied.

The previous literature connecting both strands, i.e. the literature on how WfH affects indi-
vidual health and well-being, as most often measured by absence rates, is rather limited. Only a
handful of studies explicitly addresses the relationship between WfH and individual health. Some
of them, in particular those from disciplines other than economics, only present descriptive and
unrepresentative evidence leading to data-based associations but not to causal effect assignment.
Moreover, others are based on reduced form analyses investigating the effect of having the pos-
sibility of WfH, for instance as technically enabled or allowed at the company or establishment
level, instead of actual individual WfH behavior to circumvent any selection bias as described
above. Therefore, these research designs for estimating intention-to-treat (ITT) effects come at
the cost of providing diluted estimates of the true WfH effects.

Using establishment-level data from the United Kingdom (UK), Gray (2002) analyzes the
relationship between different family-friendly policies leading to an individual’s increased flexi-
bility and different establishment performance measures such as absence rates. According to her
findings, other family-friendly policies, such as providing a workplace nursery, have an impact on
absenteeism, whereas local flexibility represented by the opportunity of WfH has no impact. Us-
ing the same dataset, Dex, Smith, and Winter (2001) arrive at the same result. In a similar vein,
Heywood and Miller (2015) also use British establishment level data to examine the relationship
between schedule flexibility and reported absence. In contrast to Gray and Dex et al., they find
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that establishment-level policies allowing WfH leads to reduced worker absence. However, they
emphasize that their estimates have to be considered with caution due to endogeneity concerns
regarding schedule flexibility at the establishment level.

To the best of our knowledge, the study by Dionne and Dostie (2007) is the first to analyze
the relationship between health and WfH systematically at the individual level. Using Cana-
dian linked employer-employee data, the authors examine the effect of seven different workplace
arrangements on the individual number of days being absent from work. Among others, they
estimate the effect of having a work-at-home option and find that it is associated with reduced ab-
sence. Given their specific count data model, Dionne and Dostie explicitly control for individual
and workplace heterogeneity to reduce any threats of identification by confounders.

Possenriede, Hassink, and Plantenga (2014) use cross-sectional individual data from the Dutch
Public Sector Employee Survey 2004 to estimate the effect of being able WfH from time to time
on both the individual absence frequency and the absence duration as measured in days. Using
negative binomial regression models to explain their count outcomes characterized by overdisper-
sion, they find that having the possibility of WfH is negatively associated with sickness-related
absence frequency but not with sickness absence duration. However, as noted by Possenriede et
al., their estimates cannot be seen as causal given that they are not able to control for individual-,
job- or firm-related heterogeneity.

The above-mentioned study by Bloom et al. (2014) examines the impacts of WfH on different
outcomes by making use of a randomized control trial (RCT) in a large Chinese company. The
study’s primary focus is on the impact of WfH on working productivity. By examining effect
mechanisms, Bloom et al. provide evidence that the identified increase in productivity is partly
due to a decrease in the workers’ number of (paid) sick days. According to their post-experimental
survey, workers most often use the possibility of WfH when they are too sick to come to the office
but can perform some of their job tasks and duties when working remotely, suggesting a negative
effect of WfH on measures of objective health.

Kröll and Nüesch (2017) use data from a representative panel survey of German individuals to
analyze the relationship between several flexible work practices and job or leisure satisfaction as
well as turnover intention. By considering WfH as one of three different flexible work practices
under investigation, Kröll and Nüesch also examine its impact on perceived health, but find no
corresponding significant effect. However, in this study, individual health is simply measured by
a single binary outcome indicating whether the observed individuals perceive their health to be
at least satisfactory. Moreover, it remains open as to whether their proposed strategy to control
for individual heterogeneity adequately remedies all endogeneity concerns, given that Kröll and
Nüesch merely use observations from two different years of the survey with a time difference of
at least four years, leading to concerns of attrition bias, among others.

To summarize, the inherent relationship between WfH and health outcomes is still character-
ized by ambiguity despite WfH’s increasing popularity in recent years and its obvious potential
effects on individual health and well-being, as outlined in Section 1. Many previous studies,

6



particularly those based on observational data, struggle to apply an appropriate research de-
sign in order to identify causal effects. Those with appropriate identification most often focus
on measures of absenteeism as indicators for objective health and ignore possible differences in
perceived subjective health. Moreover, they ignore mental and social aspects of health, i.e. well-
being as a more general measure, omit any analysis of effect mechanism and are often based on
non-representative data.

3 Data & Descriptives

To pursue our research question, we draw on linked employer-employee panel data from the
IAB. The Linked Personnel Panel (LPP) comprises panel survey data from private-sector es-
tablishments with at least 50 employees and their employees. The first wave was conducted
in 2012/2013, followed by subsequent biennial waves up to wave 4 in 2018/2019. The LPP is
focused on topics of personnel economics, with questions on staff planning and recruiting, person-
nel development, corporate culture, variable pay, digitization, and commitment (among others).
Due to its design, the LPP is representative of mid-sized and large private-sector establishments
and their employees in Germany. Since pursuing our research question requires specific charac-
teristics, in our case, tenure, experience and the place of both work and residence to generate
a commuter identifier, which are not included in the LPP survey data, we make use of its en-
riched version that also contains administrative information from the employment records of the
Federal Employment Agency (LPP-ADIAB). The costs associated with this decision, i.e. losing
observations due to the missing linkage consent of some interviewees, amount to 17.9% of the
original LPP sample.

Although all four waves of the LPP cover the topic of WfH, we only use waves 2 to 4 rep-
resenting the period from 2015 through 2019. This is because the information of some other
variable we use in order to identify exogenous variation in the individual WfH indicator (see the
subsequent section for more details) is not available in the first wave. The question underlying
our WfH measure is as follows: Do you work from home for your employer, even if only occa-
sionally? Hence, we focus on the effects of WfH from time to time, including part-time WfH per
working day, instead of specifying an arbitrary minimum number of hours worked from home
to be considered somebody who is WfH. In our sample, the prevalence of WfH increases over
time from 19.8% to 28.9%. Moreover, for those WfH the average number of hours spent on
working from the own residence increases from 5.8 to 7.9 hours. Thus, in summary, it seems
that the COVID-19 pandemic and its great associated surge in the usage of WfH fueled ongoing
development rather than launching it.

For our analysis, we restrict the sample to those between the ages of 20 and 65 and exclude all
marginally employed workers. Regarding our outcomes of interest, we analyze the current health
status by means of different measures. First, we analyze a subjective individual assessment of
a respondent’s current (total) health, with five categories separated into five binary outcome
variables (from very good to bad health). Second, the number of days being sick used as an
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objective measure.4 Third, a measure of well-being is generated by means of the degree of
approval of five corresponding statements, as suggested in the WHO-5 Well-Being Index (Bech,
Olsen, Kjoller, & Rasmussen, 2003). This index employs values from 0 to 25 in its generic form,
i.e. before standardization, and the higher the value is, the better the individual well-being. This
index was designed to depict the current mental health of an interviewee. For example, values
below thirteen are regarded as hinting at a potential (arising) depression.

Table 1 provides an overview of the featured variables and their means, separately for all sam-
pled employees (column 1), those WfH (column 2) and those exclusively working in their assigned
office in the establishment (column 3).5 Within the table, the variables used are grouped into
three categories. Panel A comprises our outcome variables on individual health and well-being;
Panel B displays the sample means and sample mean differences for our two key explanatory
variables; and Panel C includes all the covariates, from personal, employment, and establishment
characteristics to the year dummies. With regard to the group differences displayed in column
4, we address only a few selected focal characteristics: First and foremost, those in our sample
who are WfH report on average (and purely unconditional) better health, both regarding their
subjective assessment and the comparably rather objective measure of the number of days being
sick. The considerable difference in relation to the latter variable seems worth mentioning in
more detail; those who work only at their company’s facilities have an average of 22.3 sick days
per year, while those who work at least partially from home have only 15.8 sick days. By contrast,
although they are highly significant, the sample mean differences in the five different indicators of
individual subjective health are at a maximum of five percentage points. In addition, the sample
mean difference of the WHO-5 Well-Being Index is rather small given the variable’s spread in
terms of the standard deviation of 5.078, see Table A1.

Additionally, it is important to note that those WfH are on average employed in establishments
that have provided much larger fractions of their workforce (56.3% on average) with mobile
devices than their counterparts (30.6%). We take this as the first preliminary indication that
this variable might in fact be a good predictor of WfH. Additionally, we observe numerous
differences in the means between both groups with regard to our covariates, the most sizeable
being the much larger number of subordinates and the larger establishment size for those WfH.
Those individuals also have, on average, a higher level of education, more children and a partner
as well as a full-time contract and are more likely to be male, without a migration background
and are less likely to work in shifts. Substantial differences such as that suggesting profound
positive selection into WfH emphasize the necessity for an appropriate identification strategy to
uncover the causal effects of WfH.

4Unfortunately, information for the calculation of the individual number of days being sick is just available for
the two last waves of the LPP resulting in a relatively smaller sample for this specification.

5Detailed descriptive statistics on those variables can be found in Table A1 in the appendix.
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Table 1: Sample means and sample mean differences by WfH status

(1) (2) (3) (4)
All WfH No WfH Difference

Panel A: Outcome variables
Very good health (dummy:1=yes) 0.169 0.208 0.159 0.048∗∗∗

Good health (dummy:1=yes) 0.433 0.458 0.427 0.031∗∗

Satisfactory health (dummy:1=yes) 0.298 0.268 0.306 −0.037∗∗∗

Poor health (dummy:1=yes) 0.078 0.054 0.085 −0.031∗∗∗

Bad health (dummy:1=yes) 0.021 0.013 0.024 −0.011∗∗∗

No. of sick days 20.834 15.831 22.277 −6.446∗∗∗

WHO-5 Well-Being Index 15.679 15.916 15.616 0.300∗∗

Panel B: Key explanatory variables
WfH (dummy:1=yes) 0.209 1.000 0.000 1.000

Share mob. devices (in %-points) 35.948 56.338 30.575 25.763∗∗∗

Panel C: Covariates
Personal characteristics:
Female (dummy:1=yes) 0.272 0.224 0.285 −0.061∗∗∗

Migration background (dummy:1=yes) 0.074 0.052 0.080 −0.027∗∗∗

Foreigner (dummy:1=yes) 0.018 0.018 0.018 0.000

Partner (dummy:1=yes) 0.845 0.903 0.829 0.073∗∗∗

Age (in years) 48.024 48.175 47.985 0.191

No. of children < 14 yrs. 0.364 0.493 0.330 0.163∗∗∗

Caregiver (dummy:1=yes) 0.122 0.109 0.126 −0.017∗∗

Tertiary education degree (dummy:1=yes) 0.341 0.662 0.257 0.406∗∗∗

University Degree (dummy:1=yes) 0.219 0.497 0.146 0.351∗∗∗

Employment characteristics:
Fix-term contract (dummy:1=yes) 0.025 0.025 0.025 0.001

Part-time contract (dummy:1=yes) 0.127 0.094 0.136 −0.042∗∗∗

Shift-Work (dummy:1=yes) 0.289 0.044 0.354 −0.310∗∗∗

Actual tenure (in years) 14.249 14.151 14.275 −0.124

Actual experience (in years) 24.062 24.072 24.059 0.013

No. of subordinates 9.685 30.521 4.195 26.326∗∗∗

Establishment characteristics:
No. of employees 1195.980 1830.143 1028.870 801.273∗∗∗

Time Dummies:
Year 2015 (dummy:1=yes) 0.536 0.509 0.544 −0.035∗∗

Year 2017 (dummy:1=yes) 0.383 0.379 0.384 −0.004

Year 2019 (dummy:1=yes) 0.081 0.112 0.073 0.039∗∗∗

Observations 8041 1677 6364 8041

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays the means for the total sample (column 1), the sample of individuals who
WfH (column 2), the sample of individuals who do not WfH (column 3) and the difference in means
between those two subgroups (column 4). Stars for significance belong to a corresponding two sample
mean t-test. The number of observations refers to each variable with the exception of the variables
No. of sick days (3596 obs.) and WHO-5 Well-Being Index (7982 obs.). The notably smaller number
of observations for No. of sick days is due to the fact that corresponding necessary information is just
sampled in the LPP waves 2017 and 2019.

9



4 Empirical Approach

As indicated in the last section, individuals differ systematically given their WfH status in terms
of their subjective and objective health but also with respect to their socio-demographic and
employment-related characteristics. We therefore control for those aspects in our linear model
determining the effects of WfH on the different outcomes explained in the last section, which are
denoted by Yit in the following and where we standardize the WHO-5 well-being index. More
precisely, we estimate:

Yit = γWfHit + xᵀ
1it β1 + xᵀ

2it β2 + xᵀ
3et β3 + θe + θo + θs + θt + εit (1)

where WfHit is a dummy variable taking the value 1 if individual i works from home in year
t and 0 otherwise. Hence, the coefficient of interest is γ. xᵀ

1it is a vector consisting of a set of
individual socio-demographic characteristics as shown in Table 1. More precisely, xᵀ

1it includes
dummy variables for the individual’s gender, migration background, German nationality, cohab-
itation status, parenthood status, caregiving status and education as reflected by indicators of
a tertiary education or a university degree. It also contains a second-order polynomial for an
individual’s age. xᵀ

2it is a vector denoting the individual’s employment-related characteristics.
It comprises dummy variables for having a fixed-term work contract and working part-time or
in shifts. Moreover, the individual employment history is depicted by second-order polynomial
measures of tenure and experience, in which tenure is measured as years working in the same
establishment and experience refers to the number of years working in a job subject to social
security contributions.6 This vector also comprises an indicator for the number of subordinates,
reflecting the observed individual’s position within the establishment’s hierarchy. xᵀ

3et, where e
represents the establishment level, captures different mutually exclusive dummies to control for
establishment size effects, which are proxied by the number of employees per establishment.7

θe, θo, θs and θt denote the establishment, occupational, occupational status and time fixed
effects (FEs). Given that hardly any establishment in our sample changes its location, θe ad-
ditionally captures any possible regional FE. θo is constructed using the first three digits of
the five-digit German classification of occupations 2010 (KldB), and θs extracts the information
from the fifth digit, i.e. the level of requirement.8 Three different time dummies representing
the different waves of the LPP are represented by θt. Lastly, the error term εit captures the
additional heterogeneity that cannot be explained by our set of regressors.

Even after conditioning on the rich set of covariates depicted by Equation 1, γ might not
represent the causal effect of WfH on the different health and well-being outcomes. As mentioned
above, Table 1 indicates a positive selection. Hence, there might be some unobservable factors
that are related to both the individual decision of WfH as well as the health and well-being
outcomes. Given our set of different FEs in Equation 1, we can rule out any spurious effects
of time-invariant characteristics at the establishment, occupation and occupational status levels.

6Both pieces of information are taken from linking the LPP dataset with the Integrated Employment Biogra-
phies (IEB) dataset from the IAB.

7This information has been exploited by linking the LPP to the IAB’s Establishment History Panel (BHP).
8See Paulus and Matthes (2013) for more information on the KldB identifier.
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Hence, γ is actually identified by those individuals with differences in the WfH status while being
employed in the same specific combination of establishment, occupation and occupational status,
i.e. exploiting intertemporal variation in WfH at the individual level and intralevel variation in
WfH at the above-mentioned combination level. Unfortunately, we are not able to consider
individual FEs in Equation 1 to exclude any confounding time-invariant factors at the individual
level, such as time-invariant preferences. This drawback is due to the limited time dimension of
our sample, which merely exploits information from three different LPP waves (see Section 3)
and the considerably low within variation in the WfH status at the individual level (approx. 9%)
preventing identification at this level.9

Despite controlling for the different time-varying observables as well as FEs, we cannot cred-
ibly rule out any additional endogeneity caused by time-varying unobservable variables at the
individual, establishment, occupational or occupational status level, which are contained in εit.
For instance, family or more general private responsibilities which are not (adequately) captured
by our controls of the number of children younger than fourteen years old or caregiving could
have an impact on the decision of WfH but also affecting the own health. The same applies to the
location of living and the accommodation. In addition, identification could also be threatened by
reverse causality issues, arguing that relatively more sick individuals, such as those with chronic
diseases, might be tempted to make use of WfH more frequently.

To address these concerns, we additionally apply an IV strategy to be able to claim our
estimated effects of WfH to be causal. Our instrument is required to explain the individual’s
decision of WfH while having no direct impact on one of the subjective and objective health and
well-being outcomes. In order to fulfill this necessary requirement, we exploit information that is
sampled at the establishment level. More precisely, we make use of the information on the share
of employees with and without managerial responsibility per establishment that is equipped with
mobile devices capable of establishing an internet connection via the mobile network. Mobile
devices can be smart phones, tablet computers or notebooks. We combine this information with
the responsibility of the observed individuals within their establishments. Our instrument equals
the equipped share of employees with managerial responsibility for those observed individuals
being in a leadership position and is equal to the equipped share of employees without managerial
responsibility for all other employees. Given the linearity, we estimate Equation 1 by means
of two-stage-least-squares (2SLS) in addition to ordinary-least-squares (OLS). More formally,
Equation 2 represents our first-stage estimation, where smdmt denotes the instrument varying at
a within-establishment level m for a given point of time while ψ· represents the above-mentioned
different levels of FEs and νit denotes the error term of this first stage.

WfHit = π smdmt + xᵀ
1itα1 + xᵀ

2itα2 + xᵀ
3etα3 + ψe + ψo + ψs + ψt + νit (2)

Figure 2 plots the relationship between our instrument and the endogenous variable WfH.
It shows the proportion of grouped individuals WfH by percentiles of the share of employees

9This phenomenon has also been encountered by other studies investigating the effects of WfH. For example,
although exploiting a sample where individuals are observed for up to 15 years, Arntz et al. (2019) are only able
to exploit a within-variation in terms of taking up WfH by a magnitude of approx. 3%.
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Figure 2: WfH status depends on the share of employees equipped with mobile devices
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Note: The red line plots a linear fit to the data of grouped individual
observations of WfH and the instrument of the share of mobile devices.

equipped with mobile devices, as outlined in the last paragraph. The fitted line shows a distinct
positive relationship despite the outliers for some specific levels of our instrument where every
group member is either exclusively WfH or exclusively working from the office. In particular, our
chosen instrument seems to be a good predictor for those groups of individuals rarely WfH. For
individuals working in establishments in which a large share of employees is equipped with mobile
devices, Figure 2 shows that the decision of WfH is subject to individual choice. In other words,
even in observed individuals’ establishments where almost everyone is equipped with a mobile
device, not every employee is deciding WfH. However, the unconditional correlation between
both variables of ρ ≈ 0.3 is still quite large.

Despite our approach of explaining the exogenous within-variation of WfH by means of an
instrument as described above, some identification threats could still occur. Most prominently,
our chosen instrument not only facilitates WfH but also working at places other than the office
or the own residence. This behavior is known as mobile working and subsumes working during
commuting times, in particular when traveling by train for long distances, on business trips or
even when on holiday. It could confound our WfH estimates if mobile working has a direct
impact on health and well-being outcomes, which seems to be plausible. Unfortunately, we are
not able to control for mobile working directly since this behavior is not adressed in the LPP
survey. However, given data from the American Time Use Survey (ATUS) of the US Bureau of
Labor Statistics (BLS), it seems unlikely that mobile working affects our identification strategy.10

According to own calculations reported in Table A2, US citizens have spent more than 92.6%
of their working time at home or in the office for all three years under investigation. As shown
in Panel B of Table A2, this is also true for a sample mimicking our LPP sample restrictions.
Unfortunately, we are not able to present some corresponding evidence for Germany since the
latest German Time Use Survey (GTUS) is from 2012/2013, but we have no reason to believe that
this pattern should be systematically different between the US and the German labor market.

10For more information on the ATUS please see https://www.bls.gov/tus/.
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Related to the potential threat of mobile working, different amounts of screen time among
those individuals WfH and those who do not could confound our estimates, given that screen
time might have an impact on individual health. This would be true if those individuals WfH
would generally exhibit different amounts of screen time in comparison to those who are not
WfH and those differences could not be explained at either the establishment, occupation or
occupational status level. While we are not able to control for this aspect in our regression since
the information of screen time is merely sampled in the fourth wave of the LPP, we are able to
provide some descriptive evidence. Table A3 shows the share of daily hours spent on different
screen time related activities of the total number of daily working hours for the two groups. More
precisely, it shows that for four out of six activities, the share of a group of individuals WfH
is not larger than that of a control group consisting of individuals who could work from home
job-wise and who are allowed by the establishment to do so but decide not to.11

The remaining threats to identification are related to intertemporal variation at one of the
different FE levels. Most prominent, unobservable demand shocks leading to an increase in
workload could affect our estimates. Therefore, we additionally control for individual overtime
in a robustness check and find similar results in comparison to those presented in the next
section.12

5 Results

Table 2 displays the effects of WfH on the measures of individual subjective health. First, it is
worth noting that there are in fact differences in the effect of WfH between the OLS and 2SLS
estimations. Both these differences and the support from the Durbin-Wu-Hausman test statistics
already emphasize the importance of applying a 2SLS estimation instead of OLS. Moreover,
according to the proposed test by Olea and Pflueger (2013) on excluded instruments for a linear
regression with clustered standard errors, our chosen instrument turns out to be sufficiently
strong to explain the exogenous variation in WfH. As shown in Panel B of Table 2, this test
yields an Effective F-statistic of approx. 67, which is far larger than the critical value proposed
by Olea and Pflueger of 23.1, corresponding to a 10% worst-case bias in the 2SLS estimates.
The positive first stage coefficient, i.e. π̂ of Equation 2, is also consistent with our expectation
showing that an increase in the share of employees equipped with mobile devices leads to an
increase in the individual likelihood of WfH.

While all OLS effects displayed in Table 2 turn out to be insignificant, our preferred 2SLS
estimation yields a positive and highly significant effect for the impact of WfH on the most
favorable indicator of the five assessment categories (very good), which is more or less balanced
by an (almost) equally large but negative effect on the indicator of satisfactory health. In more
detail, the effects suggest that WfH reduces the likelihood of having satisfactory health by 38

11Moreover, the significant difference in the share of the activity of Meetings by telephone or internet calls can
partly be attributed to its first component, which does not affect screen time.

12Results are available upon request.
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Table 2: Effect of WfH on individual subjective health

Panel A Panel B

Outcome: Very good Good Satisfactory Poor Bad WfH

OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS 2SLS 1.St

WfH (dummy:1=yes) 0.0104 0.343∗∗∗ −0.0303 0.137 0.0265 −0.375∗∗∗−0.00166 −0.0436 −0.00489 −0.0613

(0.0151) (0.120) (0.0191) (0.153) (0.0171) (0.145) (0.00860) (0.0800) (0.00552) (0.0429)

Share mob. devices 0.00118∗∗∗

(0.000145)

Establishment FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Occupational status FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 8041 8041 8041 8041 8041 8041
Effective F-statistic 66.699

DWH test p-value 0.004 0.264 0.003 0.596 0.175

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: Panel A of the table shows the estimated coefficients of the OLS and 2SLS second stage regressions of Equation 1. Panel B
displays the estimated coefficients of the 2SLS first stage regression of Equation 2. Control variables are included as indicated in the
respective equations. Standard errors reported in parentheses are clustered at the individual level for all regressions. The Effective
F-statistic refers to Olea and Pflueger (2013). The Durbin-Wu-Hausman tests’ displayed p-values refer to comparisons of the estimates
of the OLS and the 2SLS regressions. See Table A4 for the complete regression table.

percentage points and increases that of very good health by 34 percentage points. Taken together,
both significant effects suggest that WfH improves subjective overall health. Considering the
insignificant yet pattern-confirming effects of the other health categories, positive for good health
and negative for poor and bad health, respectively, further supports this interpretation. This
result becomes even clearer when also taking into account the skewed distribution of subjective
health. Comparably few employees, i.e. fewer than 10%, assigned themselves poor or bad health,
making it difficult to estimate significant effects with our sample size.

Turning to the more objective and most frequently analyzed measure of individual health
in this context, the number of days being sick, our 2SLS estimation reveals a negative but
insignificant effect (see Table 3). The sign of the effect appears to be fairly stable, since over the
different specifications we test, it always turns out negative.13 In this regard, disregarding its
insignificance, the found effect is consistent with other research on this topic as discussed in the
literature review; see Section 2. Its large value of approximately minus eight may seem enormous
at first glance; however, the substantial difference between the means of both groups displayed
in Table 1 of almost 6.5 days puts it into perspective. Given the large standard error, the effect
is simply imprecisely estimated, despite the sufficiently strong first stage (Effective F-statistic of
approx. 34).

Table 3 also reports the results of our analysis on the effects of WfH on well-being as another
more specific health measure. Our preferred specification based on the 2SLS estimation and the
standardized version of the outcome variable yields a positive significant effect, implying that

13Given that the LPP surveys the individual number of sick days retrospectively, i.e. No. of sick days constitutes
a flow variable, we substitute the outcome variable for the number of sick days in t with (i) its forward value, i.e.
the individual value at t+ 1 as well as (ii) the mean of both. However, the results remain qualitatively the same,
yielding a negative insignificant point estimate of WfH.

14



Table 3: Effect of WfH on individual objective health and well-being

Outcome: No. of sick days WHO-5 Well-Being Index
standardized

OLS 2SLS OLS 2SLS

2nd St. 1st St. 2nd St. 1st St.

WfH (dummy:1=yes) 2.227 −7.997 0.0323 1.240∗∗∗

(1.442) (11.52) (0.0361) (0.342)

Share mob. devices 0.00131∗∗∗ 0.00118∗∗∗

(0.000226) (0.000145)

Establishment FE Yes Yes Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes Yes Yes
Occupational status FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Observations 3596 7984
Effective F-statistic 33.809 66.097

DWH test p-value 0.361 0.000

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: This table shows the estimated coefficients of the OLS and 2SLS second stage regressions
of Equation 1 and the estimated coefficients of the 2SLS first stage regression of Equation 2 for
the outcome of number of sick days as well as the standardized WHO-5 Well-Being Index. Con-
trol variables are included as indicated in the respective equations. For the number of sick days
specification, a measure of subjective health is additionally included. Standard errors reported in
parentheses are clustered at the individual level for all regressions. The Effective F-statistic refers to
Olea and Pflueger (2013). The Durbin-Wu-Hausman tests’ displayed p-values refer to comparisons
of the estimates of the OLS and the 2SLS regressions. See Table A5 for the complete regression
table.

WfH increases well-being. Given the substantial effect of 1.24 implying an increase in well-being
by 1.24 standard deviations, the effect appears to be not only statistically but also economically
significant.

Taken together, our results on the impact of WfH on individual subjective and objective health
and well-being suggest a beneficial effect of pursuing work while staying at home. This effect
appears to be most pronounced for well-being. However, considering the numerous potential
channels discussed in the motivation of this paper, there may be differential effects through
certain characteristics. In this regard, Table A6 in the appendix provides an overview of the
effect heterogeneities with respect to gender, parenthood, age, and commuting status.14 The
differences between the coefficients imply that the beneficial effects of WfH on health and well-
being tend to be more pronounced for men than for women. The evidence on the effect of WfH on
subjective health measures when comparing childless employees and parents is mixed. Regarding
age, our separate estimations for three age groups reveal that the effects are strongest for the
middle-aged group from 35 to 50 years old, indicating the role of WfH in a stage of life that is
often the most heavily influenced by both career and family (formation). Finally, because the
effects for those not commuting cannot be interpreted given the missing instrument’s relevance in
this specification, we cannot contrast them with those of the commuting group.15 Nevertheless,

14Unfortunately, due to the small sample sizes, our estimations do not always fulfill the above-mentioned
instrument relevance condition. For ease of understanding, the 2SLS estimates in Table A6 that cannot be
interpreted are colored gray.

15We define commuters as persons whose establishment is located in a different municipality than his or her
residence, excluding cases of larger cities for which our commuting identifier is not able to capture commuting
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the results for the latter at least allow us to conclude that the WfH effects can be confirmed
for commuters, hence underscoring the importance of commute-related stress and the associated
tie-up of potential leisure time.

6 Conclusion

There are several perspectives and facets regarding the phenomenon of WfH, in which interest
has surged in the wake of the COVID-19 pandemic. While most contributions to the literature to
date focus on standard work-related aspects such as working hours or wages, this paper addresses
the under-researched effects on health and well-being. Using unique linked employer-employee
panel data from Germany and employing an IV approach to estimate causal effects, we find
evidence of a beneficial impact of WfH on both individual health and well-being. While there
seems to be no effect on the number of days being sick despite its negative (but insignificant)
coefficient, WfH increases subjective health and, in particular, well-being. Given the pronounced
impact on the WHO-5 Well-Being Index covering additional health dimensions by a magnitude
of 1.2 standard deviations, the comparably small effect on subjective health may suggest that
there is no or only a modest impact on physical health. Hence, the overall health assessment
seems to be (primarily) driven by its mental (well-being) component.

Taken together, our results imply that it may be beneficial for companies to allow WfH for
those with suitable occupations. While employers may not be awarded with a significant reduc-
tion in costly sick days, they may obtain (mentally) healthier workers, which might in turn have
other beneficial implications on commitment, engagement, and productivity. It is also worth
noting that WfH is usually not something that is (forcefully) applied to employees. Except
during the pandemic, it is mostly the workers’ wishes that ultimately determine whether a firm-
provided possibility of WfH is actually put to use. Consequently, the benefits from providing
the prerequisites for WfH may be even larger since it is mostly used by employees who expect
to profit from WfH.

Nevertheless, there are still many aspects related to the impact of WfH on health and well-
being that we could not address within the scope of this paper and using the underlying data.
First and foremost, it is important to shed more light on the several channels of this relationship,
for which more detailed analyses of potential heterogeneities are required. Identifying the chan-
nels that are mostly responsible will be key to understanding which groups benefit the most and
which might need supporting measures to exploit a beneficial impact of WfH on health. Data
from time-use surveys could help to identify corresponding effects. Another possibly promising
approach would be to make use of detailed data on the period of the current COVID-19 pan-
demic, in which not only a positive selection of individuals self-selected into WfH but also many
others did despite their opposition towards WfH, which was put on hold during the pandemic,
be it for self-protection or for the greater good. This setting could help not only to verify our

behavior, since those cities, for instance Berlin, are coded and considered municipalities and most of the commuting
in those cities is within the city borders.
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findings but also to examine whether the unaccustomedly large intensities of WfH still lead to
beneficial effects on health and well-being or whether the relationship is inversely U-shaped.
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Appendix

Tables:

Table A1: Summary statistics on LPP sample

(1) (2) (3) (4)
Mean SD Min Max

Panel A: Outcome variables
Very good health (dummy:1=yes) 0.169 0.375 0.000 1.000

Good health (dummy:1=yes) 0.433 0.496 0.000 1.000

Satisfactory health (dummy:1=yes) 0.298 0.457 0.000 1.000

Poor health (dummy:1=yes) 0.078 0.269 0.000 1.000

Bad health (dummy:1=yes) 0.021 0.144 0.000 1.000

No. of sick days 20.834 32.024 0.000 279.000

WHO-5 Well-Being Index 15.679 5.078 0.000 25.000

Panel B: Key explanatory variables
WfH (dummy:1=yes) 0.209 0.406 0.000 1.000

Share mob. devices (in %-points) 35.948 39.442 0.000 100.000

Panel C: Covariates
Personal characteristics:
Female (dummy:1=yes) 0.272 0.445 0.000 1.000

Migration background (dummy:1=yes) 0.074 0.262 0.000 1.000

Foreigner (dummy:1=yes) 0.018 0.134 0.000 1.000

Partner (dummy:1=yes) 0.845 0.362 0.000 1.000

Age (in years) 48.024 9.872 20.000 65.000

No. of children < 14 yrs. 0.364 0.731 0.000 6.000

Caregiver (dummy:1=yes) 0.122 0.328 0.000 1.000

Tertiary education degree (dummy:1=yes) 0.341 0.474 0.000 1.000

University Degree (dummy:1=yes) 0.219 0.414 0.000 1.000

Employment characteristics:
Fix-term contract (dummy:1=yes) 0.025 0.155 0.000 1.000

Part-time contract (dummy:1=yes) 0.127 0.333 0.000 1.000

Shift-Work (dummy:1=yes) 0.289 0.453 0.000 1.000

Actual tenure (in years) 14.249 9.459 0.140 43.030

Actual experience (in years) 24.062 9.435 1.279 63.411

No. of subordinates 9.685 179.040 0.000 15000.000

Establishment characteristics:
No. of employees 1195.980 4423.594 2.000 44539.000

Time Dummies:
Year 2015 (dummy:1=yes) 0.536 0.499 0.000 1.000

Year 2017 (dummy:1=yes) 0.383 0.486 0.000 1.000

Year 2019 (dummy:1=yes) 0.081 0.273 0.000 1.000

Observations 8041

Note: The number of observations refers to each variable with the exception of the variables No. of
sick days (3596 obs.) and WHO-5 Well-Being Index (7982 obs.). The notably smaller number of
observations for No. of sick days is due to the fact that corresponding necessary information is just
sampled in the LPP waves 2017 and 2019.
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Table A2: Summary statistics on minutes spent on working activities per day - ATUS sample

(1) (2) (3)
Year 2015 2017 2019

mean / median mean / median mean / median

Panel A: Full sample
Working time at Office 359.7 365.7 352.0

450.0 450.0 445.0

Working time at Home 53.2 48.5 54.1

0.0 0.0 0.0

Total working time 429.7 437.2 428.8

470.0 480.0 472.0

Share WT (Home or Office / Total) in % 94.5 92.8 93.4

100.0 100.0 100.0

Observations 3904 3588 3265

Panel B: Restricted sample
Working time at Office 396.2 398.7 380.0

470.0 471.0 460.0

Working time at Home 40.0 38.4 45.0

0.0 0.0 0.0

Total working time 449.1 456.6 444.1

480.0 484.0 480.0

Share WT (Home or Office / Total) in % 95.8 93.8 94.5

100.0 100.0 100.0

Observations 2568 2375 2173

Note: The restricted sample excludes all individuals younger than 20 or older than 65 years old.
Moreover, it excludes all individuals not working in the private sector. Therefore, it is more similar
to the main sample of investigation presented in Section 3. Both daily minutes working in the main
job and working in some other job are considered in this calculation. Other possible locations to
work sampled in the ATUS besides the own home or office are: Someone else’s home; restaurant
or bar; place of worship; grocery store; other store/mall; school; outdoors away from home;
library; other place; car, truck, or motorcycle (driver); car, truck, or motorcycle (passenger);
walking; bus; subway/train; bicycle; boat/ferry; taxi/limousine service; airplane; other mode of
transportation; bank; gym/health club; post office; unspecified place and unspecified mode of
transportation.

Table A3: Sample shares of actual daily working hours spent on screen time related working
activities of total daily working hours and sample shares differences by WfH status - LPP sample
Wave 4

(1) (2) (3) (4)
All WfH No WfH Difference

% Meetings by telephone or internet calls 10.6 13.0 6.8 6.2∗∗∗

% Writing and reading message 18.2 20.4 14.7 5.7∗∗∗

% Writing or revising texts on computer, laptop or tablet 16.9 17.6 15.8 1.8

% Entering or processing data on a computer, laptop or tablet 17.2 15.0 20.6 −5.6∗∗

% Researching and collecting information online 5.0 5.1 4.8 0.4

% Programming 3.4 3.2 3.7 −0.5

Observations 401 242 159 401

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: The table displays the shares for the total sample (column 1), the sample of individuals who WfH (column 2),
the sample of individuals who do not WfH but could do so job-wise and by the permission of the employer (column 3)
and the difference in shares between those two subgroups (column 4). Stars for significance belong to a corresponding
two sample mean t-test. Information on the employers permission of WfH and whether the job tasks of the individuals
allow WfH are taken from LPP Wave 3.
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Table A5: Effect of WfH on individual objective health and well-being

Outcome: No. of sick days WHO-5 Well-Being Index
standardized

OLS 2SLS OLS 2SLS

2nd St. 1st St. 2nd St. 1st St.

WfH (dummy:1=yes) 2.227 −7.997 0.0323 1.240∗∗∗

(1.442) (11.52) (0.0361) (0.342)

Share mob. devices 0.00131∗∗∗ 0.00118∗∗∗

(0.000226) (0.000145)

Female (dummy:1=yes) 2.881 2.444 −0.0364 −0.0886∗∗ −0.00916 −0.0585∗∗∗

(1.851) (1.731) (0.0229) (0.0420) (0.0478) (0.0148)

Migration background (dummy:1=yes) 2.842 3.156 0.0275 −0.0656 −0.0508 −0.0123

(2.535) (2.299) (0.0278) (0.0596) (0.0571) (0.0167)

Foreigner (dummy:1=yes) 1.919 2.344 0.0391 0.0888 0.0872 0.00296

(5.869) (5.201) (0.0564) (0.111) (0.113) (0.0342)

Partner (dummy:1=yes) 0.0200 0.597 0.0468∗∗ 0.152∗∗∗ 0.0927∗∗ 0.0422∗∗∗

(1.522) (1.543) (0.0184) (0.0415) (0.0440) (0.0119)

Age (in years) −0.716 −0.622 0.00897 −0.0311∗∗ −0.0419∗∗∗ 0.00827∗

(0.611) (0.555) (0.00836) (0.0139) (0.0144) (0.00488)

Age2 (in years2) 0.00917 0.00794 −0.000114 0.000408∗∗∗ 0.000551∗∗∗−0.000108∗∗

(0.00641) (0.00586) (0.0000870) (0.000146) (0.000153) (0.0000512)

Parent (dummy:1=yes) 1.191 1.660 0.0460∗∗ −0.0440 −0.0767∗∗ 0.0274∗∗

(1.376) (1.357) (0.0203) (0.0336) (0.0353) (0.0125)

Caregiver (dummy:1=yes) 2.781 2.779 −0.000339 −0.160∗∗∗ −0.163∗∗∗ 0.000247

(1.922) (1.702) (0.0213) (0.0407) (0.0402) (0.0129)

Tertiary education degree (dummy:1=yes) 0.0894 0.820 0.0699∗∗∗ −0.0756∗ −0.149∗∗∗ 0.0601∗∗∗

(1.562) (1.573) (0.0234) (0.0392) (0.0454) (0.0158)

University Degree (dummy:1=yes) −5.035∗∗∗ −3.966∗∗ 0.101∗∗∗ 0.0435 −0.0606 0.0816∗∗∗

(1.632) (1.838) (0.0302) (0.0480) (0.0565) (0.0204)

Fix-term contract (dummy:1=yes) 3.162 3.658 0.0410 −0.113 −0.127 0.0106

(3.561) (3.287) (0.0562) (0.0807) (0.0825) (0.0296)

Part-time contract (dummy:1=yes) −1.258 −1.886 −0.0473∗ −0.0344 0.0195 −0.0329∗

(2.177) (2.089) (0.0276) (0.0497) (0.0532) (0.0169)

Shift-Work (dummy:1=yes) 3.156 2.412 −0.0672∗∗∗ −0.0760∗ 0.00325 −0.0618∗∗∗

(1.951) (1.857) (0.0185) (0.0402) (0.0456) (0.0109)

Actual tenure (in years) −0.258 −0.213 0.00318 −0.0163∗∗∗ −0.0179∗∗∗ 0.000885

(0.258) (0.232) (0.00326) (0.00604) (0.00606) (0.00210)

Actual tenure2 (in years2) 0.00372 0.00223 −0.000126 0.000272∗ 0.000343∗∗−0.0000572

(0.00667) (0.00606) (0.0000843) (0.000162) (0.000163) (0.0000555)

Actual experience (in years) −0.185 −0.140 0.00464 0.00592 0.000887 0.00383

(0.414) (0.375) (0.00566) (0.00973) (0.0100) (0.00335)

Actual experience2 (in years2) 0.00226 0.00164 −0.0000719 −0.0000213 0.0000518 −0.0000590

(0.00705) (0.00637) (0.0000948) (0.000172) (0.000176) (0.0000561)

No. of subordinates (in hundreds) −0.0904∗∗ −0.0587 0.00273 0.0102∗∗∗ 0.00484 0.00373

(0.0373) (0.0501) (0.00227) (0.00202) (0.00408) (0.00301)

5 <= Empl. < 10 (dummy:1=yes) −0.910 −4.223 −0.407∗∗∗ 1.277∗∗ 1.683∗∗∗ −0.341

(3.807) (5.004) (0.0532) (0.523) (0.323) (0.219)

11 <= Empl. < 20 (dummy:1=yes) 5.783 9.135 0.393∗∗ 0.737 0.257 0.446∗

(8.061) (8.376) (0.186) (0.713) (0.624) (0.242)

20 <= Empl. < 100 (dummy:1=yes) 60.42 59.54 −0.0346 −0.860 −0.565 −0.229

(44.22) (39.20) (0.0992) (0.642) (0.471) (0.211)

100 <= Empl. < 200 (dummy:1=yes) 56.18 52.32 −0.306 −0.876 −0.580 −0.241

(44.79) (39.77) (0.289) (0.673) (0.509) (0.219)

Continued on next page
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Table A5 – continued from previous page

OLS 2SLS OLS 2SLS

2nd St. 1st St. 2nd St. 1st St.

200 <= Empl. < 2.000 (dummy:1=yes) 57.04 51.11 −0.483 −1.021 −0.736 −0.232

(45.10) (40.44) (0.310) (0.688) (0.526) (0.221)

2.000 > Empl. (dummy:1=yes) −1.313 2.657 0.326∗∗∗ 1.121∗∗ 0.867∗∗∗ 0.143

(5.640) (6.340) (0.0815) (0.515) (0.289) (0.211)

Very good health (dummy:1=yes) −13.21∗∗∗ −13.11∗∗∗ 0.00330

(1.507) (1.331) (0.0228)

Good health (dummy:1=yes) −8.232∗∗∗ −8.577∗∗∗ −0.0371∗∗

(1.290) (1.256) (0.0158)

Poor health (dummy:1=yes) 18.66∗∗∗ 18.45∗∗∗ −0.0196

(3.374) (2.983) (0.0236)

Bad health (dummy:1=yes) 31.68∗∗∗ 31.76∗∗∗ 0.0131

(6.386) (5.675) (0.0548)

Establishment FE Yes Yes Yes Yes Yes Yes
Occupation FE Yes Yes Yes Yes Yes Yes
Occupational FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Observations 3596 7984
Effective F-statistic 33.809 66.097

DWH test p-value 0.361 0.000

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: This table shows the estimated coefficients of OLS and 2SLS second stage regressions of Equation 1 and the
estimated coefficients of the 2SLS first stage regression of Equation 2 for the outcome of number of sick days as well
as the standardized WHO-5 Well-Being Index. Control variables are included as indicated in the respective equations.
For the number of sick days specification, a measure of subjective health is additionally included. Standard errors
reported in parentheses are clustered at the individual level for all regressions. The Effective F-statistic refers to Olea
and Pflueger (2013). The Durbin-Wu-Hausman tests’ displayed p-values refer to comparisons of the estimates of the
OLS and the 2SLS regressions.
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Table A6: Effect of WfH - Heterogeneity analysis

Gender Parenthood Age Commuting

Male Female Childless Parent Age < 35 35 <= Age
< 50 Age >= 50 Commuter No Comm.

Very good health:
WfH (dummy:1=yes) 0.375∗∗∗ 0.333 0.259∗ 0.599∗∗ −0.388 0.661∗∗ 0.261 0.267∗ 1.334

(0.141) (0.272) (0.137) (0.299) (0.749) (0.259) (0.161) (0.142) (1.384)

Observations 5852 2189 6145 1896 1020 2811 4210 5537 1481

Effective F-statistic 48.28 9.876 44.54 11.40 1.993 15.51 29.95 41.19 1.074

Good health:
WfH (dummy:1=yes) 0.137 0.0265 0.175 −0.392 0.254 −0.0661 0.0920 0.0128 0.619

(0.179) (0.385) (0.188) (0.335) (0.800) (0.282) (0.225) (0.183) (1.185)

Observations 5852 2189 6145 1896 1020 2811 4210 5537 1481

Effective F-statistic 48.28 9.876 44.54 11.40 1.993 15.51 29.95 41.19 1.074

Satisfactory health:
WfH (dummy:1=yes) −0.427∗∗ −0.354 −0.313∗ 0.0353 0.225 −0.454∗ −0.300 −0.204 −1.222

(0.172) (0.372) (0.180) (0.264) (0.618) (0.259) (0.224) (0.169) (1.327)

Observations 5852 2189 6145 1896 1020 2811 4210 5537 1481

Effective F-statistic 48.28 9.876 44.54 11.40 1.993 15.51 29.95 41.19 1.074

Poor health:
WfH (dummy:1=yes) −0.0328 0.0593 −0.0745 −0.0971 0.0218 −0.0972 0.0603 −0.000744 −0.443

(0.0889) (0.240) (0.106) (0.144) (0.352) (0.133) (0.136) (0.0991) (0.642)

Observations 5852 2189 6145 1896 1020 2811 4210 5537 1481

Effective F-statistic 48.28 9.876 44.54 11.40 1.993 15.51 29.95 41.19 1.074

Bad health:
WfH (dummy:1=yes) −0.0514 −0.0647 −0.0473 −0.146 −0.113 −0.0431 −0.113 −0.0747 −0.287

(0.0491) (0.117) (0.0533) (0.0973) (0.125) (0.0800) (0.0718) (0.0519) (0.367)

Observations 5852 2189 6145 1896 1020 2811 4210 5537 1481

Effective F-statistic 48.28 9.876 44.54 11.40 1.993 15.51 29.95 41.19 1.074

WHO-5 Well-Being Index:
WfH (dummy:1=yes) 1.204∗∗∗ 0.677 1.182∗∗∗ 1.138∗ 0.558 1.908∗∗∗ 1.129∗∗ 1.080∗∗∗ 4.412

(0.391) (0.793) (0.425) (0.673) (1.442) (0.694) (0.507) (0.410) (3.961)

Observations 5809 2175 6093 1891 1017 2797 4170 5500 1468

Effective F-statistic 47.33 10.36 44.27 10.89 1.880 15.32 30.09 41.03 1.083

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Note: This table shows the estimated coefficients of 2SLS second stage regressions of Equation 1 by subgroups for all dependent variables
but No. of sick days. (We refrain from testing heterogeneity for this outcome given the relatively small sample size and the non-significance
of the effect of interest, cf. Table A5.) Control variables are included as indicated in the respective equations. Standard errors reported in
parentheses are clustered at the individual level for all regressions. The Effective F-statistic refers to Olea and Pflueger (2013).

27


	Introduction
	Literature
	Data & Descriptives
	Empirical Approach
	Results
	Conclusion
	References
	Appendix

