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Abstract
Digitalisation has a wide range of impacts on the workplace, such as enabling new work models with flexible work sched‐
ules, changing work content, or increasing workplace control. These changes directly affect not only individuals’ work but
also their private lives. Scholars theorise that digitalisation either enables or impedes workers’ ability to maximise their
work–life balance, which in turn fosters or inhibits the social inclusion of some societal groups and reduces or reproduces
social inequalities. Focusing on the German healthcare sector, I explore the impact of using networked digital technologies
on work–life balance, and whether it influences gender and educational inequalities. Pressured by government, economic
concerns, andmedical innovation, this sector is undergoing a transformation process that is expediting the introduction of
new networked digital technologies. Thus, it provides an ideal setting for empirical investigation, as one core assumption
about digitalisation is that technological innovation at work has societal consequences that must be individually mastered.
To assess the relationship between digitalisation and work–life balance, I use survey data from hospital employees on
the use of networked digital technologies and individual outcomes. The research is designed as a natural experiment.
The treatment group comprises employees at a university hospital equipped with cutting‐edge networked digital tech‐
nologies (N = 1,117); the control group comprises employees at several church‐owned hospitals (N = 415) with a level
of digitalisation corresponding to the average for the sector. I first discuss confounders and then employ quantitative
methods to establish a link between digitalisation and work–life balance, assess its direction, and address gender and edu‐
cational inequalities.
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1. Introduction

For two decades now, there has beenwidespread debate
among academic, political, and civil actors about the con‐
sequences of new technological advancements under
the label of “digitalisation.” Harteis (2018, p. v) argued
that “digitalization generates technological challenges
for individuals, organizations and societies.” As this pro‐
cess does not affect only specific industries but rather
all economic sectors, employees in almost all occupa‐
tions are faced with digitalisation challenges to a cer‐
tain degree. In addition to changing skill requirements,

job content, and the structure of the labour market, dig‐
italisation also affects workers and their lives directly
(OECD, 2019). According to the ongoing debate, digital‐
isation permeates all fields of individuals’ public, private,
and work lives (Heisler & Meier, 2020). One of the most
prominent publicly discussed consequences of digitalisa‐
tion is its impact on work–life balance.

Scholars have suggested that these new technolo‐
gies greatly improve the quality of employees’ work
lives (Harteis, 2018). At the same time, digitalisation
can either attenuate, exacerbate, or even create social
inequalities in the ability of some groups to balance
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their work lives and private lives (Abendroth & Reimann,
2018; Ahlers et al., 2018; Carstensen & Demuth, 2020).
In this article, I focus on women and highly educated
workers, as digitalisation has been theorised to particu‐
larly influence the work–life balance of these two groups
(Bjärntoft et al., 2020; Fontinha et al., 2019; König &
Cesinger, 2015; Kurowska, 2020). Whereas scholars pos‐
tulate that digital tools help women achieve a better
work–life balance, they assume that highly educated
workers in knowledge‐based jobs—especially in jobs that
involvemostly analytical tasks—experience greater work
stress and density because of digitalisation (Antoni et al.,
2013). This in turn might enhance the social inclusion
of the first group and worsen that of the second (Schier
et al., 2011). For instance, because gendered role expec‐
tations persist, networked digital technologies might
enable women—especially mothers—to better balance
their allocation of resources (e.g., time or energy) across
their private and working roles, potentially freeing up
their time for other social activities (Eikhof, 2016), or
it might incentivise women with family responsibilities
to re‐enter the labour market (Khallash & Kruse, 2012).
However, the assumed high demands on highly educated
workers might result in fewer resources for friendship,
family, or other social domains, which might force them
to withdraw from their social and family lives (Antoni
et al., 2013; Tausig & Fenwick, 2001). In this study, I inves‐
tigate two closely connected research questions. First,
I examine the link between digitalisation and work–life
balance. Second, I explore whether digital transforma‐
tion decreases existing inequalities in work–life balance
for women and increases existing inequalities in work–
life balance for highly educated knowledge workers with
a university degree, which may foster the social inclu‐
sion of the first group and lead to the social exclusion of
the second.

The topic of digitalisation and work–life balance has
become more salient since the surge in working from
home during the Covid‐19 pandemic, when a large pro‐
portion of firms—either voluntarily or by government
decree—changed their policies to allow employees to
have autonomous flexibility over theirworking hours and
work location (Rahnenführer, 2022). However, digitali‐
sation does not affect work–life balance only through
telecommuting. The implementation of networked digi‐
tal technologies also increases workers’ productivity by
either enabling them to complete their tasks faster or
by taking over tasks through automation, thereby free‐
ing up their schedule to complete other tasks. This
often leads to an increase in work intensity and tighter
deadlines, which in turn increases stress and spillover
into other life domains, such as private life (Korunka &
Hoonakker, 2014).

All of this underlines the importance of looking
at the effects of digitalisation on work–life balance.
Investigating the impacts of digitalisation on individu‐
als is of further scientific relevance, as scholars have
characterised digitalisation as a socio‐technical pro‐

cess that encompasses technological, non‐technological,
economic, and social aspects. In this process, digital‐
isation brings together the social and technical sub‐
systems as interdependent aspects of a work sys‐
tem (Hirsch‐Kreinsen, 2020). To put it in simpler
terms: The introduction of networked digital technolo‐
gies takes place on a societal level and has conse‐
quences beyond occupations or tasks; it is socially pre‐
pared and discursively negotiated (Henke et al., 2018).
“Networked” means that these technologies facilitate
a connection between humans and/or machines in a
global operation system (Becker & Spöttl, 2019; Seibt
et al., 2019). Examples of such technologies include
cloud services; messaging apps, the Internet of Things
(IoT); smart devices such as tablets, wearables, or
robotic‐assisted systems; virtual reality/augmented real‐
ity (VR/AR) applications; algorithms; and artificial intel‐
ligence (AI). However, the social preparation and dis‐
cursive negotiation of digitalisation require legitimation
and acceptance by workers. This is influenced in turn
by the social impact of successful digital transformations
expressed through individual factors such as work–life
balance (Hirsch‐Kreinsen, 2020). I believe that by exam‐
ining whether networked digital technologies improve
or worsen workers’ work–life balance and reproduce or
reduce social inequalities, I can contribute some empiri‐
cal evidence to this discussion.

Germany’s healthcare sector is an excellent setting
for this empirical research for two reasons: First, it has
been widely affected by digitalisation in recent years;
second, it is a growing sector faced with staff and skill
shortages and demographic developments such as an
ageing society and the loss of a large part of their per‐
sonnel in the coming years due to retirement (Ehrhard,
2014). It has been confronted with a major restructur‐
ing process, particularly in terms of the organisation of
care, rationalisation, changing work processes and job
profiles of healthcare professionals, and the introduc‐
tion of new and complex technologies (Kirpal, 2011). It is
also an interesting sector for investigating the changes
in work–life balance induced by technological change.
Almost all occupations in this sector are subject to high
work stress and density, long work shifts, and mental
and physical challenges, and personnel often prioritise
their work over their private lives (Körber et al., 2018;
Mohan, 2019). Research has demonstrated that the level
of work–life balance mediates these negative outcomes
(Poulose & Sudarsan, 2017). The macroeconomic chal‐
lenges mentioned above have the potential to greatly
impact work–life balance, highlighting the suitability of
this sector for investigating how technological develop‐
ments influence this balance. On the other hand, the
German healthcare sector employs an above‐average
share of female personnel as well as a large number
of university‐educated and skilled personnel (Ehrhard,
2014), further making it a sound setting for investigat‐
ing whether digitalisation influences social inequalities
in work–life balance for female staff and highly educated
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staff. Consequently, I use survey data from a research
project on the use of networked digital technologies and
individual outcomes collected from employees at several
German hospitals.

Looking at multiple hospitals allowed me to admin‐
ister a survey in a natural experimental setting and to
compare one hospital with cutting‐edge technologies
(e.g., robotic‐assisted systems, VR/AR technologies) and
widespread use of tablets and smartphones with several
regular hospitals with less advanced and pervasive tech‐
nologies. For more information on the research project,
the survey, and how I was able to identify a suitable nat‐
ural experimental setting see Melchior et al. (in press).
At the same time, I can comparemanagerial occupations,
which allow telecommuting, with occupations such as
nursing, which have strict on‐site work schedules. I am
also able to compare across genders, different levels of
educational attainment, and age groups.

2. The Concept of Work–Life Balance and the Impact
of Digitalisation

Work–life balance is a popular concept in research on the
impact of digitalisation. Lee and Sirgy (2019, p. 358) iden‐
tified three major theoretical approaches to work–life
balance: “(1) management of role engagement, (2) man‐
agement of role conflict, and (3) management of life
domain satisfaction.” They and noted that these three
approaches “reflect how individuals manage the inter‐
play between/among life domain satisfaction in a man‐
ner to increase overall life satisfaction.” Some empirical
studies have measured all three—or two of the three—
dimensions of work–life balance separately and com‐
pared the results. More recently, other studies have
used a single instrument capturing all three dimen‐
sions. I employ the latter strategy in my empirical oper‐
ationalisation of work–life balance, but will also com‐
pare this operationalisation with a measurement for the
third approach.

The first approach,management of role engagement,
is a resource‐based approach focusing on individuals’
ability to achieve work–life balance “through attentive
engagement inmultiple roles…and allocation of time and
psychological energy in a balanced way in work and non‐
work domains” (Lee & Sirgy, 2019, p. 358). This approach
measures work–life balance by focusing on the balanc‐
ing of time and energy to meet demands from vari‐
ous life domains (Drobnič & León, 2013; Greenhaus &
ten Brummelhuis, 2013). The second approach, manage‐
ment of role conflict, is also resource‐based. It refers
to the achievement of work–life balance through the
effective management of conflict across social roles.
This approach measures work–life balance by estimating
the fit between role demands (e.g., parenting) and the
required resources. If the demands are notmet, this may
lead to role conflict or interference (Lee & Sirgy, 2019;
Michel et al., 2013). The last approach, management of
life domain satisfaction, assumes that individuals achieve

work–life balance when they successfully balance sat‐
isfaction across multiple life domains. There are multi‐
ple ways in which this is done. Individuals might expe‐
rience (a) positive affect spillover from one life domain
to another; (b) domain compensation, where they allo‐
cate more time and energy to satisfying domains than to
dissatisfying domains; or (c) segmentation, where they
“prevent spillover of negative affect from one domain to
other domains by erecting a barrier around the dissatis‐
fying domain” (Lee & Sirgy, 2019, pp. 365, 372, 375; see
also Fontinha et al., 2019).

The question remains as to the mechanisms through
which digitalisation affects work–life balance. One of the
most salient impacts of the implementation of new dig‐
ital technologies is the restructuring of work in occu‐
pations. However, not every occupation is subject to
the same type of restructuring, and not every digi‐
tal tool gives rise to the same causal pathways. Some
researchers argue that modern digital tools give employ‐
ees more control over their work schedules than ever
before (e.g., Böhle et al., 2018). Organisational policies
that allow schedule flexibility enable workers to have a
certain degree of autonomy over their working hours.
Digitalisation allows for the implementation of telecom‐
muting and therefore leads to an increase inwork flexibil‐
ity and the blurring or dissolution of boundaries between
work and other life domains (Böhle et al., 2018). Thus,
workers may be able to better organise their social
lives, leisure lives, and family lives, and reconcile these
domains with their work lives (improved management
of role engagement and conflict). The ability to telecom‐
mute further influences individuals’ control over their
work–life balance (Lee & Sirgy, 2019; Vargas Llave &
Weber, 2020). By contrast, other researchers view dig‐
italisation as the technological basis for increased con‐
trol and supervision of work and argue that it might
increase rather than diminish work intensity and work
stress (e.g., Baethge‐Kinsky et al., 2018). Figure 1 depicts
the mechanisms through which different networked dig‐
ital technologies might increase or decrease WLB and
presents possible explanations for these effects.

Combining the mechanisms outlined in Figure 1
with the previously introduced theoretical approaches
shows that digital technological inventions and flexible
schedules allow workers to maximise their work–life bal‐
ance by different means. In line with these theoretical
approaches, telecommuting and flexible schedules allow
individuals “to use the saved commuting time andenergy
to engage in multiple social roles” (Lee & Sirgy, 2019,
p. 372). Moreover, they can “engage inmultiple roles in a
place of their choice,” and this “integration of social roles
facilitates the transfer of skills and experiences from
work to nonwork domains and vice versa” (Lee & Sirgy,
2019, p. 376). Further benefits might also be the minimi‐
sation of role conflict across life domains and increased
role engagement in satisfying domains (Lee& Sirgy, 2019,
p. 376). In light of the particular difficulties inmaximising
work–life balance in the healthcare sector (Körber et al.,

Social Inclusion, 2023, Volume 11, Issue 4, Pages 225–238 227

https://www.cogitatiopress.com


Tools increase or
control

produc�vity

Networked

Digital

Technologies

Tools enable
telecommu�ng

Introduc�on of
flexible work

schedules

Delimita�on of
work (increased
conflict of roles)

Need to be
permanently
transparent

Less rou�ne work
and more engaging
tasks

Easier management
of mul�ple roles

Increased ability to
meet work demands

Increased work
stress

Op�mised
engagement in roles

Less conflict
between roles

Pressure to
permanently
manage work
schedules

Explana ons for
nega ve effect

Explana ons for
nega ve effect

Explana ons for
posi ve effect

Explana ons for
posi ve effect

Increased work
density and

�ghter schedules

Figure 1. Conceptual model of the mechanisms through which different types of networked digital technologies influence
work–life balance.

2018; Mohan, 2019), using that setting may emphasise
the robustness of this research. Based on these delibera‐
tions, I hypothesise:

H1a: The more a workplace is permeated by net‐
worked digital technologies, the easier it is for
employees to maximise their work–life balance.

However, some scholars have argued that digital transfor‐
mation leads to the blurring or dissolution of the bound‐
aries between work and other domains (Schier et al.,
2011; see also Fontinha et al., 2019; Voß, 1998), and
that this not only offers opportunities but also poses
risks. According to this strand of research, digitalisation
increases the pressure on workers to permanently man‐
age their schedules. It thus becomes harder for them
to organize their work, private, and family lives, which
increases their risks to health and social exclusion (Schier
et al., 2011). I thus propose a counter‐hypothesis:

H1b: The more a workplace is permeated by net‐
worked digital technologies, the harder it is for
employees to maximise their work–life balance.

As mentioned earlier, not every occupation is subject
to the same restructuring processes. In some occupa‐
tions, it is hardly possible to perform tasks from home—
for example, providing medical treatment to hospital in‐
patients. However, one of my opening arguments was
that digitalisation does not only affect work–life balance
through telecommuting, but rather that the implemen‐
tation of new technologies increases workers’ produc‐
tivity, which often leads to an increase in work inten‐
sity and tighter deadlines, which then increases stress

and spillover into other domains (Korunka & Hoonakker,
2014). Thus, hospital personnel in workplaces that are
highly permeated by networked digital technologies
should be equally able or unable to maximise their
work–life balance, regardless of whether telecommuting
is possible or not. Thus, I hypothesise:

H2: The effect of digitalisation on work–life balance
is similar across occupations.

Lastly, in my second research question I investigate
whether the effect of digitalisation is the same for the
two social groups that are the focus of this article,
namely (a) highly educated workers with a university
degree who work in knowledge‐intensive occupations
and (b) women. Regarding the first group, theoretical
contributions and empirical research suggest that digi‐
talisation increases work‐related stress and job density
and blurs the boundaries between work and private
life (Antoni et al., 2013), thereby impeding the ability
of these workers to maximise their work–life balance
(Fontinha et al., 2019). This, in turn, might translate into
less time for family and friends and civic engagement and
might therefore increase this group’s risk of social exclu‐
sion (Schier et al., 2011; Yates & Leach, 2006). Hospital
settings are well suited to examining these assumptions,
as the occupations they offer enable one to distinguish
between low‐educated manual workers and highly edu‐
cated knowledge workers. Based on this, I hypothesise:

H3a: Digitalisation increases social inequalities in
work–life balance for highly educated knowledge
workers with a university degree.
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Regarding the second group, research indicates that
women already have difficulties balancing their work and
private lives (Bjärntoft et al., 2020; König & Cesinger,
2015; Kurowska, 2020). This is due mainly to cultur‐
ally gendered role expectations that require women
to perform unpaid work in the form of caregiving or
housework regardless of their occupational status. This
socially constructed unequal distribution of responsibil‐
ities severely limits women’s ability to effectively man‐
age role engagement and role conflict by allocating
their available resources in a balanced way across paid
work, unpaid work, leisure time, or other social activities,
thereby resulting in social exclusion (Kurowska, 2020).
Even flexible work schedules or working from home are
not supposed to alleviate this problem. Although some
authors have argued that digitalisation either alleviates
or exacerbates these inequalities (Abendroth&Reimann,
2018; Ahlers et al., 2018; Carstensen & Demuth, 2020),
empirical evidence suggests the following hypothesis:

H3b: Digitalisation decreases social inequalities in
work–life balance for women.

3. Research Design and Data

This study is designed as a natural experiment—that
is, an experiment in which a treatment is not intro‐
duced by the researcher but rather occurs naturally
(Craig et al., 2017; Dunning, 2012). I believe this design
is best suited to answer my research question, as con‐
ducting a true experiment where I would have to intro‐
duce costly networked digital technologies at one work‐
place would not be feasible, and longitudinal data on the
introduction of such technologies are not currently avail‐
able. Highlighting the potential of natural experiments to
improve the quality of causal inferences in the social sci‐
ences, Dunning (2012, p. 3) noted:

Here we find observational settings in which causes
are randomly, or as good as randomly, assigned
among some set of units, such as individuals, towns,
districts, or even countries. Simple comparisons
across units exposed to the presence or absence of
a cause can then provide credible evidence for causal
effects, because random or as‐if random assignment
obviates confounding. Natural experiments can help
overcome the substantial obstacles to drawing causal
inferences from observational data.

The data for my analysis stem from a mixed‐method
research project in which our research team was able to
identify a suitable setting for a natural experiment after
applying a multi‐method process strategy to investigate
the digitalisation of Germany’s healthcare sector. For this
project, we collected qualitative and quantitative contex‐
tual information (for more information on design, sam‐
pling, and data collection see Melchior et al., in press).
With this information, we were able to identify a suit‐

able treatment group and control group for quantita‐
tive empirical investigation and to validate this assertion
as recommended by Dunning (2012). As the treatment
group for the research project, we selected a German
university hospital; as the control group, we selected sev‐
eral hospitals run by a church‐owned foundation, which
is common for smaller hospitals in Germany. We con‐
ducted an online survey of all employees, which was
administered by the hospitals themselves from June to
September 2022. We received 1,117 responses for the
treatment group, which represented a response rate of
about 15 percent, and 415 responses for the control
group. Links to the survey were sent by the employers
to all employees through their own internal communi‐
cation channels (e.g., intranet, email newsletter, direct
messages). Employees were asked to participate volun‐
tarily during working hours. We had to obtain approval
of the questionnaire content from the works committee
and the data protection officer at each hospital.

For the control group, I knew in advance that one‐
third of the employees were deployed in multiple hos‐
pitals within the foundation. Therefore, I clustered all
employees into one control group for further analy‐
sis. Looking at demographic variables, I found that the
surveyed samples were largely representative of their
respective populations. Table 1 provides a description of
the demographic characteristics of the control group and
treatment group samples. Chi‐square tests showed sig‐
nificant differences between the control group and the
treatment group samples in terms of the distribution of
demographic characteristics, which Iwill need to account
for in my empirical strategy.

The difficulty was then to verify that a lower level of
digitalisation was due to insufficient financial resources
or managerial preferences (exogenous) rather than to
employees’ unwillingness or lack of skills to use these
technologies (endogenous). Following Dunning’s (2012)
recommendation for improving the quality of causal
inferences in natural experiments, I considered qualita‐
tive study results (Melchior et al., in press) to check these
conditions. I also included items in the questionnaire
to investigate (a) employees’ feelings towards digitalisa‐
tion, (b) their perception of the positivity of the organi‐
sational climate towards the introduction of networked
digital technologies (see Table 2), (c) whether new tech‐
nologies had been introduced during the past two years,
(d) whether telecommuting (mobile work or working
from home) was allowed, and (e) whether telecommut‐
ing was performed outside or during regular working
hours (see Table 3). Looking at these items, therewere no
significant differences across groups, except that mobile
work or working from home was more frequently per‐
formed in the treatment group, regardless of existing
work regulations. I can therefore safely assume that the
employees are not the cause of differences in digitalisa‐
tion, and that these differences are entirely exogenous.

To ensure that respondents answered these ques‐
tions based on a similar understanding of networked
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digital technologies, and because the survey was self‐
administered, we provided an easily understandable
description of networked digital technologies at the
beginning of the survey. The translation of the definition
is as follows:

Please read the following text carefully.

In the survey we will repeatedly refer to networked
digital technologies. By this we mean technologies
that create connections between humans, machines,
tools, and objects. These technologies therefore con‐
nect either:

• hardware devices to each other, and/or
• software programs to each other, and/or
• humans to each other.

Examples of networked digital technologies are:

• cloud services, messaging apps
• electronic patient records, telemedicine
• smart devices such as tablets or robotic‐assisted

systems (e.g., da Vinci)
• VR/AR applications, as well as algorithms that are

used, for example, for treatment planning, billing,
or evaluation of patient data

Table 1. Demographic characteristics of the control group and treatment group samples.

Treatment

No. Yes

n % n % p value a

Occupational group
Medical professionals 55 13.5 97 8.9 .000
Medical‐technical assistants 10 2.5 111 10.1
Nursing professionals 95 23.4 181 16.5
IT personnel 25 6.2 62 5.7
Managerial, accounting, and HR personnel 129 31.8 355 32.4
Other medical personnel 36 8.9 174 15.9
Other non‐medical personnel 56 13.8 114 10.4

Total 406 100 1,094 100

Gender .042
Female 249 62.1 736 67.7
Male 152 37.9 351 32.3

Total 401 100 1,087 100

Age group .033
18–24 11 2.8 69 6.3
25–34 79 19.8 253 23.1
35–44 84 21.1 218 19.9
45–54 105 26.3 249 22.7
55 or older 120 30.1 307 28.0

Total 399 100 1,096 100

Educational attainment .153
No vocational training 8 2.0 42 3.8
Lower secondary education + vocational training 12 3.0 28 2.6
Intermediate sec. education + vocational training 100 24.6 224 20.4
Higher sec. education + vocational training 116 28.6 304 27.7
University degree 170 41.9 500 45.5

Total 406 100 1,098 100
Note: a Differences between the control group and the treatment group according to the chi‐square test of association.

Table 2.Mean value of indices to assess the eligibility of the control group.

Treatment

No. Yes t‐test p value Cronbach’s 𝛼
Positive affective opinion index 13.57 (0.21) 13.76 (0.12) .3979 .79
Positive organisational climate index 7.31 (0.14) 7.54 (0.08) .1372 .72
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Table 3. Other variables to assess the eligibility of the control group.

Treatment
No. Yes

n % n % p value a

New networked digital technologies introduced .306
in the past two years

Yes 284 74.5 671 71.8
No 97 25.5 264 28.2

Total 381 100 935 100

Mobile work allowed .206
No 254 64.3 614 58
Yes, several times per year 38 9.6 134 12.7
Yes, several times per month 43 10.9 132 12.5
Yes, several times per week 49 12.4 154 14.5
Yes, every day 11 2.8 25 2.4

Total 395 100 1,059 100

When mobile work is performed .008
I don’t work from home or remotely 199 50.8 473 45.5
Only outside regular working hours 40 10.2 68 6.5
Only during regular working hours 66 16.8 223 21.5
Both outside and during regular working hours 87 22.2 275 26.5

Total 392 100 1,039 100
Note: a Differences between the control group and treatment group according to the chi‐square test of association.

As a last step, I addressed whether contextual con‐
ditions in the experimental setting—specifically, the
church affiliation of the hospitals in the control group—
might confound the dependent variable, work–life bal‐
ance. I have several reasons to assume that this is not
the case—or that if it is, it does not severely bias my
data. First, church‐owned foundations or hospitals are
common in Germany. About one‐third of all hospitals in
the country are church‐owned, making the churches one
of the biggest employers in the healthcare market (Bölt,
2023; Fischer, 2009). They are thus obliged to act simi‐
larly to other market competitors. Second, we checked
whether having a Christian denomination was a prereq‐
uisite for recruitment in the control group and found that
this was not the case. Thus, recruitment conditions were
similar for both groups. This is due mainly to the high
demand for personnel at all German hospitals (Fischer,
2009; Minz et al., 2023). Recent court rulings even pre‐
vent religious hospitals from inquiring about an appli‐
cant’s denomination (Reichold, 2020). Lastly, the qualifi‐
cation of hospital personnel is strictly controlled by the
standardised German education system, and education
is delivered mainly at public vocational schools or uni‐
versities, thus limiting the churches’ influence (Klauber
et al., 2023). Unfortunately, we could not include items
on religious values in the survey to account for this possi‐
ble confounder. However, if religious beliefs do confound
domain satisfaction and work–life balance, research indi‐
cates that congruence between the religious values of
employees and employers would increase the effect for
my control group, especially as it is in the healthcare sec‐
tor (see Héliot et al., 2020).

3.1. Measuring Work–Life Balance and Explanatory
Variables

In line with the theoretical approaches outlined in
Section 2, I implemented two different operationalisa‐
tions of work–life balance in the survey. The first oper‐
ationalisation was based on the management of life
domain satisfaction approach. To measure this aspect,
I implemented three survey questions asking respon‐
dents to rate on an 11‐point scale their level of satisfac‐
tionwith each of the following domains: their work, their
friends, and their family. I then created a variable by sub‐
tracting the average of a respondent’s score on satisfac‐
tion with their friends and satisfaction with their family
from their score on satisfaction with their working life.
A zero value on this variable indicates that the respon‐
dent had maximised their work–life balance, a negative
value indicates that the respondent was more satisfied
with their work life than with their private life, and a pos‐
itive value indicates that they were more satisfied with
their private life.

The second operationalisation of work–life balance
was a version of the Trier Short Scale for Measuring
Work–Life Balance (TSK–WLB), an instrument developed
for use in surveys by Syrek et al. (2011). This scale com‐
prises items covering all three theoretical approaches
to work–life balance, namely (a) management of role
engagement, (b) management of role conflict, (c) and
management of life domain satisfaction. The instrument
was further validated by Gundlach and Korff (2015) who
supplemented it with an item from the work–family con‐
flict scale proposed by Netemeyer et al. (1996). I used
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this supplemented—6‐item—version of the TSK–WLB
for the survey, and I validated it using factor analysis.
My findings were consistent with those of Gundlach and
Korff (2015); Cronbach’s alpha was .907 for the treat‐
ment group and .922 for the control group. I averaged
the scores on the six items to create an index measur‐
ing how successful respondents were atmaximising their
work–life balance. Higher values on this index indicate
improved work–life balance.

Further explanatory variables were occupation, gen‐
der, age, and qualifications. To prevent the possibility
of identifying individual employees, the works councils
at the participating hospitals requested that we mea‐
sure only broad occupational groups and age cohorts and
that we use a dichotomous measure of gender identity
(male/female). Due to concerns of the works councils
that specific employees might be identifiable, the sur‐
vey included only broad occupational groups and age
cohorts, and male or female gender identity. To mea‐
sure respondents’ qualifications, I constructed a compos‐
ite variable in accordance with the Comparative Analysis
of Social Mobility in Industrial Nations (CASMIN) classi‐
fication. For this, I used responses to two survey ques‐
tionsmeasuring the respondent’s highest general school‐
leaving qualification and highest vocational qualification.
This variable grouped respondents into five educational
attainment groups: no vocational training; lower sec‐
ondary education and vocational training; intermediate
secondary education and vocational training; higher sec‐
ondary education and vocational training; and tertiary
education. I also used a sum index of networked digi‐
tal technologies usage, which was derived from several
items measuring the frequency of using a specific tool;
the maximum value indicates not only high frequency of
networked digital technologies usage but also high com‐
plexity (Melchior et al., in press).

3.2. Methodological Approach

To test my hypotheses, I opted for two different
approaches. To test H1a, H1b, and H2, I first looked at
simple mean differences between the treatment group
and the control group to obtain a naive estimate of
the average treatment effect (ATE). Second, to improve
my estimation, I used regression adjustment to account
for differences in sample composition between the two
groups (Negi & Wooldridge, 2021). Due to methodologi‐
cal concerns, I refrained from including propensity score
matching (see King & Nielsen, 2019). However, when
I applied this method as a robustness check, I obtained
similar results, which underlines the robustness of my
findings. Ideally, I would have included performed job
tasks as a control (Friedrich et al., 2021). However, as the
task‐based approach considers occupations to be aggre‐
gations of performed tasks (Dengler et al., 2014), I argue
that using occupational groups is an optimal approxima‐
tion of accounting for task differences in this setting.
Hence, I opted to use occupational group, age, and edu‐

cation for the regression adjustment. Lastly, to test H3a
andH3b, I used simple linear regressionswith interaction
effects between the sum index of networked digital tech‐
nology usage and (a) qualifications and (b) gender, with
occupational group and age as controls.

4. Results

The mean of the domain‐satisfaction‐based work–life
balance variable was 1.29 with a standard error of .11 for
the control group and 1.16 with a standard error of .07
for the treatment group. Therefore, the naive estimate of
theATE for this variablewas −.13. Considering that values
closer to 0 indicate an improvement in work–life balance,
the value −.13 means that the treatment group was bet‐
ter able to manage their domain satisfactions. This sup‐
ports H1a rather than the counter‐hypothesis, H1b.

By looking at the mean values for each domain sepa‐
rately, I could also investigatewhatwas driving this effect.
With a mean value in the friend and family domains of
7.9 (SE .09) for the control group and 7.64 (SE .06) for the
treatment group, and a mean value in the work domain
of 6.59 (SE .11) for the control group and 6.47 (SE .06)
for the treatment group, the control group was generally
more satisfied across domains. As discussed in Section 3,
this might be due to their religiousness. Nevertheless,
the relatively large difference between their satisfaction
with their work lives and their private lives indicates that
they employed some sort of segmentation strategy. For
the treatment group, on the other hand, it seems that
more digitalisation equalised their domain satisfactions.
This suggests that digitalisation has a spillover effect on
work–life balance. However, I could not assess whether
dissatisfaction with work influenced satisfaction with
friends and family or vice versa.

My second operationalisation of work–life balance
provided more information in this regard. Table 4 shows
that the treatment group was better able to balance
their work and private lives. This provides further sup‐
port for H1a rather than the counter‐hypothesis, H1b.
I also checked whether the ATE was equal across occupa‐
tional groups (H2). The direction of the effect wasmostly
consistent across groups and positive, except for IT per‐
sonnel and other non‐medical personnel, who had neg‐
ative values. The degree of digitalisation experienced by
these two occupational groups was very similar across
hospitals, with IT personnel having the highest possi‐
ble degree of digitalisation of all occupations, and other
non‐medical personnel having the lowest (as this group
includes, e.g., social workers, tradespeople, janitors, and
cleaners). Therefore, these groups are outliers in terms
of the treatment. The different direction of the effect
might be due, on the one hand, to an overvaluation of
work–life balance caused by some bias in the control
group due to the religious beliefs of the employer. This
would suggest that the positive effect of digitalisation
on work–life balance might be even higher for all other
effects found. On the other hand, the different direction
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Table 4. Mean scores on the TSK–WLB for different occupational groups in the treatment and control groups and for the
treatment and control groups as a whole.

Treatment

No. Yes Naive ATE

Occupational group
Medical professionals 14.51 (.94) 16.18 (0.69) 1.67
Medical‐technical assistants 18.10 (1.95) 19.59 (0.63) 1.49
Nursing professionals 17.44 (.67) 17.75 (0.51) 0.31
IT personnel 21.92 (1.27) 19.98 (0.70) −1.94
Managerial, accounting, and HR personnel 20.53 (.55) 21.07 (0.32) 0.54
Other medical personnel 19.24 (.94) 20.12 (0.44) 0.88
Other non‐medical personnel 19.70 (.91) 19.51 (0.54) −0.19

Total 18.79 (.34) 19.56 (0.19) 0.77
Note: Standard errors are in parentheses.

of the effect in the case of IT personnel might be due
to the small sample size, and the close‐to‐zero value for
non‐medical personnel suggests that this broad occupa‐
tional group was not homogeneous across the two sam‐
ples. In sum, the naive estimates of the ATE for the two
dependent variables show an improvement in work–life
balance for the treatment group, supporting both H1a
and H2.

In light of the differences in sample composition
between the treatment group and the control group,
I also used regression adjustment to investigate the
robustness of my findings. The results are reported
in Table 5. They indicate that even after adjusting for
group differences, the potential outcome means were
very similar to the unadjusted means in both samples.
Furthermore, the adjusted ATE increase was somewhat
comparable to the unadjusted increase, albeit very small.
However, the adjusted ATE of the domain‐satisfaction‐
based operationalisation of work–life balance was not
statistically significant, whereas the adjusted ATE of the
second operationalisation based on the TSK–WLB was.
These findings suggest that the positive effect of digital‐
isation on work–life balance might best be explained by
employees’ improved ability to optimise their manage‐
ment of role engagement and role conflict rather than
by their improved domain satisfactions.

Lastly, I also investigated whether digitalisation
improves work–life balance for personnel with a univer‐
sity degree and for women. For this purpose, I ran sev‐
eralmodels. First, I investigated the effect of qualification
and gender on work–life balance separately while con‐

trolling for age and occupation. I found a significant and
relevant effect of having a university degree compared
with having a low level of education in the treatment
group sample but not in the control group sample. I then
included an interaction between an individual‐level mea‐
surement of the frequency of using networked digital
technologies at the workplace and the qualification vari‐
able. The results of this model are depicted in Figure 2a.
Contrary to my hypothesis (H3a), I did not find that using
networked digital technologies decreased work–life bal‐
ance for highly educated personnel. Indeed, I found that
networked digital technology usage increased—albeit
statistically insignificantly—the work–life balance of per‐
sonnel with no vocational training.

I performed the same strategy to investigate gen‐
der inequality in work–life balance. Here I was unable
to replicate a significant effect for gender when includ‐
ing occupational groups. Indeed, I found that occu‐
pation seemed to be the main predictor of inequal‐
ity in work–life balance. As Germany has a gendered
labour market (Drobnič & León, 2013), this finding could
indicate that some of the findings on gender inequal‐
ity in work–life balance are due to job characteristics.
Nevertheless, I also included an interaction to further
investigate this. Once I included the interaction term, all
explanatory variables became significant. The results are
depicted in Figure 2b, which shows that the more often
networkeddigital technologieswere used at aworkplace,
the better women could balance their work and private
lives. Thus, H3b is supported.

Table 5. Regression‐adjusted potential outcome means and ATEs.

Treatment

No. Yes ATE

Operationalisation of work–life balance
Management of life domain satisfaction 1.3*** (.11) 1.16*** (.07) −.14 (.13)
TSK–WLB 18.79*** (.33) 19.57*** (.19) .78* (.38)
Notes: Standard errors are in parentheses; + p < .1, * p < .05, ** p < .01, *** p < 0.01.
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Figure 2. Average marginal effect on work–life balance (TSK–WLB operationalisation) for the interaction between the use
of networked digital technologies and qualification (a) and gender (b). Notes: Interactions were included in two separate
models; further control variables were age group and occupation; NDT stands for networked digital technologies; WLB
stands for work–life balance.

5. Discussion

My aim in this study was to contribute to the ongoing
debate on the ramifications for individuals and society
of the socio‐technological transformation process of dig‐
italisation. I did so by looking at the effect of digitalisa‐
tion on work–life balance and whether this also affects
social inclusion. Conventional quantitative designs suffer
from an unclear definition of the fuzzy concept of digital‐
isation and a vast number of operationalisations (Gong
& Ribiere, 2021). Moreover, measurements of digitalisa‐
tion are rather new. Taken together, this hinders the use
of conventional causal inference methods such as panel
data modelling. I addressed this issue by opting for a
different research design, namely, a natural experiment.
Using a mixed‐method process strategy, our research
project was able to identify an ideal setting in Germany’s
healthcare sector (Melchior et al., in press). We identi‐
fied one highly digitalised hospital as a treatment group
and several regular hospitals—part of a church‐owned
foundation—as a control group.

Using naive estimates and regression‐adjusted esti‐
mates of the ATE, I found evidence supporting H1a,
which stated that the more a workplace is permeated by
digitalisation, the easier it is for employees to maximise
their work–life balance. Comparing two dependent vari‐
ables based on different operationalisations of work–life
balance, I identified that this was due to the fact that
digitalisation allows workers to improve their manage‐
ment of role engagement and role conflict. Furthermore,
I found evidence in support of H2, which postulated that
the effect of digitalisation on work–life balance is similar
across occupations. Using linear regressionmodels, I was
unable to find any evidence in support of H3a, which
stated that digitalisation increases social inequalities in
work–life balance for highly educated knowledge work‐
ers with a university degree. However, I found tangible
evidence in support of H3b, which stated that digitali‐
sation decreases social inequalities in work–life balance

for women. This finding suggests that using networked
digital technologies improves female workers’ work–life
balance, which in turn allows them to better engage in
their private lives while still playing an active part in the
labour market, thus combatting social exclusion. Overall,
these findings demonstrate that digitalisation has posi‐
tive outcomes for work–life balance and—in line with
other research—social inclusion.

5.1. Limitations

The method used in the present study had several short‐
comings. First, identifying a suitable treatment group
and control group proved to be a rather time‐consuming
and difficult task—all the more so as the qualitative part,
the collection of contextual information, was hindered
by the Covid‐19 pandemic. At the same time, it was not
possible to sufficiently rule out all possible confounders.
The possibility of generalizing my findings beyond hospi‐
tals and beyond Germany is also limited. However, in the
current stage of digitalisation research, designs like this
can contribute important puzzle pieces to the debate,
especially as they can account for the fuzziness of the
concept of digitalisation.

5.2. Conclusions

Increased efforts should be invested in the quantitative
research of the individual consequences of digitalisa‐
tion. I argue that looking at individual factors such as
work–life balance is of great importance, as digitalisa‐
tion is a process that is socially prepared and discursively
negotiated, and that ultimatelymust be individually mas‐
tered (Henke et al., 2018). Positive outcomes for workers
through digitalisation not only benefit society; the pos‐
itive social impact is also a prerequisite for and driver
of further technological changes (Hirsch‐Kreinsen, 2020).
It fosters social preparation, influences discursive nego‐
tiations, and enables individual mastering. Successful

Social Inclusion, 2023, Volume 11, Issue 4, Pages 225–238 234

https://www.cogitatiopress.com


digital transformation will endure only if it delivers indi‐
vidual benefits.

Despite the above‐mentioned limitations, this article
contributes in several respects to the ongoing debate on
the consequences of digitalisation. Quantitative causal
frameworks for researching individual outcomes are still
a rarity in German sociological research on digitalisation.
The current focus of quantitative research is often on
changes in job content or on the bigger picture in labour
market research (see, e.g., Henke et al., 2018; Pfeiffer,
2018). I therefore contribute robust empirical evidence
to the discussion on the consequences of digitalisation.
Although processes such as the blurring or dissolution
of boundaries between work and family and increased
work stress or density still occur, my evidence shows
that technological change can be a positive prospect for
work–life balance.

Regarding the prospects of digitalisation for social
inclusion, the evinced positive effect for female workers
is in line with other theoretical and empirical contribu‐
tions and suggests that digitalisation might offer indirect
pathways to improve social inequalities. Improvements
in women’s ability to meet their culturally imposed role
demands in the family domain free up their time to
engage more in other social roles or incentivises their
labour market re‐entry, thus increasing their social inclu‐
sion. With this finding and the finding that digitalisation
does not lead to inequalities in work–family balance for
highly skilled workers with a university degree, this arti‐
cle contributes to the debate on digitalisation by substan‐
tiating the individual benefits of digital transformation.
And finally, by demonstrating the positive effects of digi‐
talisation for a case that is currently not the norm (i.e., a
workplace with cutting‐edge networked digital technolo‐
gies), I contribute to the debate on the future of work by
hinting at the possible fallout for the work–life balance
of individuals whose workplaces do not have this level
of digitalisation.
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