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Stilles bescheidenes Leben gibt
mehr Gluck als erfolgreiches
Streben, verbunden mit
bestandiger Unruhe.

‘Una vida tranquil-la i humil porta
mes felicitat que la persecucio

de I'exit, que va lligada a una
inquietud permanent’.



‘A calm and modest life brings
more happiness than the
pursuit of success com-bined
with constant restlessness’.

Albert Einstein, November 1922
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Abstract

This thesis examines how work characteristics affect life satisfaction in Europe
— more specifically, the relationship between ICT intensification in the workplace
and workers’ subjective wellbeing. How do jobs and current work characteristics
associated with the increased use of ICTs affect job satisfaction and life satisfac-
tion in Europe? The thesis is meant as a contribution to the emerging literature
on with new working patterns and subjective wellbeing.

This thesis studies the case of workers in Europe in the early 215t century,
using a combination of three European sources of data from official statistical
agencies. The thesis is divided in three parts. The empirical analysis applies
econometric models, responding to the research questions, to study correlation-
al relationships (Papers | and lll) and causal linkages (Paper Il). Human wellbeing
is approached from a subjective angle, including different factors affecting job
satisfaction and life satisfaction deemed relevant by social scientists today.

Paper | enquires into the determinants of job satisfaction, and differences in
the perception of job satisfaction between knowledge workers (KW) and other
workers (OW) in Europe. The results indicate that the non-financial job charac-
teristics play an important role for job satisfaction among knowledge workers.
Career advancement opportunities, work-schedule flexibility, work—life balance,
job security and work-colleague support are factors crucial to job satisfaction
among KW. By contrast, monthly income emerges as the major determinant of
job satisfaction for OW.

Paper Il focuses on Internet use for work purposes, analysing how this affects
job satisfaction by moderating the relationships between work characteristics
and wellbeing. The effects of Internet use at work emerge as heterogeneous,
attenuating or strengthening the relationship between work characteristics and
job satisfaction. Internet use per se does not appear to have any direct impact
on workers’ job satisfaction; rather, it moderates the role of job satisfaction,
making the impacts stronger or weaker. Workers in some occupations with high-
er income and education levels benefit relatively more from the Internet than do
in occupations only weakly related to ICT activities.

Finally, Paper Ill explores the importance of working life on subjective wellbeing
of workers, on the assumption that job characteristics are important for job
satisfaction, but also that the impact extends to other domains of life satis-
faction. The paper also explores the differences between low-skilled and high-
skilled white-collar workers as to the extent to which job characteristics explain
domain-satisfaction. Job characteristics are found to explain reported levels of
satisfaction across all life-domains, not only concerning job satisfaction. More-
over, job satisfaction emerges as significant in explaining life satisfaction, but it
is only in fourth place in the study. Finally, domains-of-life satisfaction differs in



predictive power depending on the type of worker: job satisfaction is important in
explaining life satisfaction among high-skilled workers, but the job domain ranks
last as regards life satisfaction among low-skilled workers.

The conclusions provide insights that are relevant not only for academia, but also
for company organizations, human resources management and policy makers.
First, this thesis notes the importance of distinguishing by type of workers con-
cerning wellbeing. Second, the findings show that income plays a relatively small
role in all domains of satisfaction. Rather, factors related to working conditions
and work organization should be incorporated in job contracts. Third, the effects
of ICT are that they moderate the role of the determinants of job satisfaction.
Finally, the thesis shows that working life characteristics affect satisfaction with
most domains of life. For example, the increasing insecurity in the job market
and the challenges experienced by EU workers in achieving a good work-life bal-
ance correlate negatively with satisfaction in every domain of life.

Keywords: Job satisfaction; Life satisfaction; Domains-of-life satisfaction; Knowl-
edge work; ICT use; Working conditions; Work organization; Work-life balance;
Europe.



Resum

Aquesta tesi examina com les caracteristiques de la feina afecten la satisfaccio
amb la vida a Europa, més concretament, la relacié entre la intensificacié de
les TIC al lloc de treball i el benestar subjectiu dels treballadors. Com afecta la
feina i les caracteristiques actuals de la feina associades amb la intensificacio de
I’is de les TIC la satisfaccio laboral i la satisfaccio amb la vida a Europa? Aquesta
tesi s’entén com una contribucié a la literatura emergent sobre nous patrons de
treball i el benestar subjectiu.

Aquesta tesi estudia el cas dels treballadors a Europa a principis del segle XXI,
utilitzant una combinacié de tres fonts de dades europees d’agencies estadis-
tiques oficials. La tesi es divideix en tres parts. L'analisi empiric aplica models
economeétrics, que responen a les preguntes de la investigacid, per estudiar
les relacions correlacionals (articles | i lll) i les relacions causals (article Il). El
benestar huma s’aborda des d’un angle subjectiu, incloent diferents factors que
afecten la satisfaccio laboral i la satisfacciéo amb la vida que els cientifics soci-
als consideren rellevants a dia d’avui.

L'article | indaga sobre els determinants de la satisfaccié laboral i les diferénci-
es en la percepcid de la satisfaccid laboral entre treballadors del coneixement
(KW) i altres treballadors (OW) a Europa. Els resultats indiquen que les caracte-
ristiques laborals no financeres juguen un paper important per a la satisfaccio
laboral dels treballadors del coneixement. Les oportunitats d’avencg professio-
nal, la flexibilitat de I’horari laboral, la conciliacié de la vida laboral-familiar, la
seguretat laboral i el suport entre companys de feina son factors crucials per
a la satisfaccio laboral entre els treballadors del coneixement. Per contra, els
ingressos mensuals apareixen com el principal factor determinant de la satisfac-
ci6 laboral per els altres treballadors (OW).

L’article Il es centra en I’Us d’Internet amb finalitats laborals, analitzant com aixo
afecta la satisfaccio laboral, moderant les relacions entre les caracteristiques
de la feina i el benestar. Els efectes de I'lis d’Internet a la feina emergeixen
com a heterogenis, atenuant o enfortint la relacié entre les caracteristiques de
la feina i la satisfacci6 laboral. L'Us d’Internet per si mateix no sembla tenir cap
impacte directe en la satisfaccio laboral dels treballadors; més aviat, modera
el paper de la satisfaccié laboral, fent que els impactes siguin més forts o més
febles. Els treballadors d’algunes ocupacions amb nivells d’educacio i d’ingres-
S0s més elevats, es beneficien relativament més d’Internet que treballadors en
ocupacions que tenen poca relaciéo amb les TIC.

Finalment, I'article Ill explora la importancia que la vida laboral té en el benestar
subjectiu dels treballadors, suposant que les caracteristiqgues de la feina sén
importants per a la satisfaccié laboral, perdo també que I'impacte s’estén a al-
tres ambits de la satisfaccié amb la vida. L'article també explora les diferéncies



entre els treballadors de coll-blanc poc qualificats i els treballadors de coll-blanc
altament qualificats, en la mesura en qué les caracteristiques de la feina expli-
quen la satisfaccio del domini. Aquest article troba que les caracteristiques del
lloc de feina no només expliquen la satisfaccio laboral, si no que expliquen la
satisfaccié en tots els dominis de la vida. A més a més, la satisfaccio laboral
apareix com a significativa per explicar la satisfaccié amb la vida, perd només es
troba en el quart lloc de I'estudi. Finalment, la satisfaccié amb els dominis de la
vida difereix en poténcia predictiva segons el tipus de treballador: la satisfaccio
laboral és important per explicar la satisfaccio de la vida entre els treballadors
altament qualificats, perd el domini laboral ocupa I’tltim Iloc pel que fa a la sa-
tisfaccio de la vida entre els treballadors poc qualificats.

Les conclusions d’aquesta tesi proporcionen informacié que és rellevant no no-
més per al mén academic, siné també per les organitzacions d’empreses, per
a la gestio dels recursos humans, i pels responsables politics. En primer lloc,
aquesta tesi constata la importancia de distingir per tipus de treballadors pel
queé fa el benestar. En segon lloc, els resultats mostren que els ingressos juguen
un paper relativament petit en tots els ambits de satisfaccié. Més aviat, els
factors relacionats amb les condicions laborals i I'organitzacié del treball sén im-
portants, i son els que s’haurien de contemplar en els contractes de treball. En
tercer lloc, els efectes de les TIC s6n que moderen el paper dels determinants
de la satisfaccié laboral. Finalment, la tesi mostra que les caracteristiques de
la vida laboral afecten la satisfaccié amb la majoria dels dominis de la vida. Per
exemple, la creixent inseguretat en el mercat laboral i els reptes experimentats
pels treballadors de la UE per aconseguir un bon equilibri entre la vida laboral i
la personal es correlacionen negativament amb la satisfacci6 en tots els ambits
de la vida.

Paraules clau: Satisfaccio laboral; Satisfaccié amb la vida; Satisfacci6 dels do-
minis de vida; Treball del coneixement; Us de les TIC; Condicions laborals; Orga-
nitzacié del treball; Conciliacié vida laboral i vida familiar; Europa.
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Motivation

In the past two decades, the increase in the use of Information and Communi-
cation Technologies (ICT) and knowledge in employment flows has been trans-
forming the labour market, changing the type of jobs available, the occupational
structure, the type of tasks performed and how they are carried out (Scarpetta,
2016).

The use of ICT and automation technologies® has implications for job creation
and job displacement, also beyond the substitution of skills and routine work. In
the long term, societies are not moving towards an overall substitution of jobs, but
towards job polarization (Camina et al., 2020; Goos et al., 2014). The displace-
ment of the occupational structure (particularly low-skilled workers in routine
jobs) and the relocation of tasks have severe effects, involving significant worker
exclusion. Additionally, the traditional compensatory effects (short/long-term) of
the job-technology relationship? do not seem to apply to the digital transforma-
tion (Autor & Salomons, 2018): digital technologies are becoming less and less
labour-creating and more labour-displacing (Chiacchio et al., 2018).

Concerning the internal effects within organizations, the adoption of ICT in the
work sphere has been accompanied by structural changes in work organization.
It has increased work intensity, cognitive demands, autonomy improvements and
hierarchical control reductions (Autor et al., 2003; Torrent-Sellens et al., 2018).
At the same time, according to Autor (2015) job types have undergone a process
of skill or routine-biased technical change, polarizing labour demand between
high-skilled non-routine jobs and low-skilled non-routine jobs. In addition, while
ICTs have enabled some workers to perform complex tasks and demands, oth-
ers continue to work long hours under poor conditions.

The new working patterns and the introduction of new technologies have also
transformed the way work is organized (Perrons, 2003).

1According to Xu et al. (2018), Industry 4.0 (14.0) represents the current trend of automation technologies (i.e.
cyber- physical systems (CPS), robotics and artificial intelligence, Internet of Things (loT), cloud computing or
3D printing); Industry 4.0 (14.0) symbolizes the beginning of the Fourth Industrial Revolution (Alexopoulos et
al., 2016; Li, 2018; Qin et al., 2016; Xu et al., 2018).

2The compensatory effects of the job—technology relationship are understood as the decrease in low-skilled

jobs due to the increases (over the long term, and related to productivity and demand) of higher-skilled jobs,
especially skilled workers or new specializations within occupations (Ramaswamy, 2018).
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They have blurred the temporal and spatial boundaries of paid work, eroding
the concept and reality of a fixed working day. Work life is gradually permeating
most domains of life: characteristics of jobs previous thought to affect only the
work domain are becoming important determinants of how people assess their
everyday experience. In other words, working conditions do not affect only job
satisfaction — they overstep the boundaries of the job domain and affect other
domains of life which together contribute to life satisfaction.

What is still unclear is how the shift towards high-skilled jobs, requiring greater
worker autonomy, and the increasing relevance of ‘knowledge work’ influence
the quality of work and how it is perceived by workers. Furthermore, we do not
know how Internet modifies the way in which work tasks are performed, and if
it affects work organization and practices. In addition, little is known about the
impacts of the adoption of ICT at work has on job satisfaction and on overall life
satisfaction.

The importance of studying the relationship between new working patterns and
subjective wellbeing is shown in the increasing relevance of wellbeing studies for
policymaking. Subjective wellbeing has become an important field of research,
rising on the agendas of governments and international institutions and organ-
izations such as the European Commission, the OECD and the UN (Llena-Nozal
et al., 2019; SDSN & IEE, 2019; Stiglitz et al. , 2018). Stiglitz et al. (2009) point
out that measuring progress using economic production measures and GDP is
not sufficient to capture the complexities of modern societies. Shifting the em-
phasis from measuring economic production to people’s wellbeing can fill the
gap between the information included in aggregate GDP data and what defines
people’s quality of life.

To address these challenges, further study of the relationship between job sat-
isfaction (and overall life satisfaction) and work characteristics in a period char-
acterized by increased intensity of ICT use at work is needed. That is the main
goal of the research presented in this thesis, which investigates how jobs and
current work characteristics affect job satisfaction and life satisfaction. Focusing
on the progressive uptake of ICT in the workplace, this thesis investigates the
implications of ICT intensification in perceptions of job satisfaction and overall
life satisfaction in Europe.

In the following, | first present how wellbeing, the domains-of-life approach and
job satisfaction have been approached by economists, psychologists, sociolo-
gists and other social scientists. | also introduce the concepts of ‘work’ and
‘knowledge’ and their interrelation (section 2). Then | present the research ob-
jectives and questions of this study (section 3) and discuss the research strate-
gy (section 4). Section 5 presents the scholarly contributions.

2 Work, Knowledge and Subjective Wellbeing



Theoretical
Framework

The social science literature operates with two main categorizations of wellbe-
ing. Following Delle Fave et al., (2011) and Guillen-Royo (2019) the first type is
used in social psychology, where scholars distinguish between hedonia, which
concerns the experience of pleasure versus displeasure, widely interpreted to
include all judgments about the good/bad aspects of life (Ryan & Deci, 2001),
and eudaimonia or psychological wellbeing, where wellbeing consists of fulfilling
or realizing one’s daimon (true self) (Waterman, 1993), i.e. when people act in
congruence with deeply held values and are fully engaged (Frey & Stutzer, 2002).
Although the two perspectives are founded on distinct views of human nature
and what represents a good society (Ryan & Deci, 2001), wellbeing is under-
stood as multidimensional, and both approaches can bring important insights
into people’s quality of life (Guillen-Royo, 2019).

The second type of categorization, used in the economics of happiness and wel-
fare economics traditions, differentiates between objective and subjective per-
spectives (Gasper, 2005; Guillen-Royo, 2019). The former is usually supported
by a list of requirements that people are expected to have satisfied in order to
lead a proper, self-actualized or good life. Such definitions are normative be-
cause they define what is desirable (Diener, 1984). Concerning subjective wellbe-
ing, | draw on Diener (1984) and Diener et al. (1999) in considering the hedonic
and cognitive dimensions — the former linked to positive and negative effects,
and the latter to life satisfaction.

One of the first economists interested in subjective wellbeing was Richard East-
erlin (1974), who studied the relation between income and subjective wellbeing
within countries, across countries and in longitudinal terms. Easterlin’s results
were considered a paradox, as they were contrary to the tenets of orthodox
economists, who associated economic growth and wealth with greater wellbeing.
Easterlin found that raising one’s income increases happiness as long as the
incomes of other people do not change. However, raising the incomes of all does
not increase the happiness of all. Thereby, according to Guillen-Royo (2007)
the power of social comparison overrides the power of an increase of income.
Ferrer-i-Carbonell (2005) found that relative income does have a significant im-
pact on subjective wellbeing and that individuals are happier the larger their
income is, in comparison with the income of the reference group. Regardless of
the popularity of Easterlin’s work, his findings have been widely contested. For
instance, Veenhoven (1989) found that income level was positively related to
the level of happiness; and Diener et al. (1995) found substantial correlations

Theorical Framework 3



between GDP per capita and the mean of subjective wellbeing of the 55 nations
analysed. More recently, Easterlin (2013) has attempted to find evidence of the
relationship between economic growth and happiness in different countries and
different types of studies. Although other studies seem to indicate a positive
relationship between income and subjective wellbeing (Stevenson & Wolfers,
2008), Easterlin found that in the long term a positive relation between econom-
ic growth and subjective wellbeing could be proven — for developed countries,
or even for transition countries and less developed countries (Easterlin, 2013).

In addition to income, other demographic and socio-economic determinants of
wellbeing have been widely investigated. Frey and Stutzer (2002) distinguish five
conceptual dimensions: personality factors, socio-demographic factors, contex-
tual and situational factors, economic factors and institutional factors.

The domains-of-life approach to subjective wellbeing

A few researchers have studied the relationship between life satisfaction and
satisfaction in domains of life. According to Cummins (1996) there are two basic
approaches to the definition and measurement to life satisfaction in the wellbe-
ing literature: the ‘top-down’ perspective, which sees the construct as a single
function of stable personal or socioeconomic features (Erdogan, Bauer, Truxillo
& Mansfield, 2012) and of situational influences such as life events (Diener,
1996); and the ‘bottom-up’ perspective, which sees the construct as composed
of discrete domains. Life has many separate but interrelated specific areas,
which are classified into a few main domains (Cummins, 1996; Erdogan et al.,
2012; Rojas, 2006; van Praag & Ferrer-i-Carbonell, 2004; van Praag et al 2003).
An individual’s overall life satisfaction can be seen as a complex function of
satisfaction with different life domains (Cummins, 1996; Erdogan et al., 2012;
Rojas, 2006). Life domains are relevant to how people assess their own lives.
The fact that individual satisfaction can be quantitatively evaluated with respect
to these separate domains makes scientific analysis possible (van Praag & Fer-
rer-i-Carbonell, 2004).

This perspective include various theories of life satisfaction that conceive of
domain satisfactions as needs — as with multiple discrepancy theory (Micha-
los 1985), needs hierarchy theory (Maslow 1970) or bottom-up spillover theory
(Andrews and Withey 1976; Campbell et al. 1976). As to the last theory, Sirgy
et al. (2010), situate life satisfaction at the top of a pyramid: life satisfaction is
determined by satisfaction with life domains, located one level below; in turn, do-
mains are influenced by lower levels of life characteristics that may be common
or specific to each given domain (see Fig. 1).
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Figure 1. Bottom-up theory of life satisfaction

S UFE
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Source: Author’s elaboration, based on Sirgy et al.(2010), Fig. 1.

Job satisfaction

Job satisfaction has aroused considerable interest within the social sciences.
Economists and other social scientists attempt to understand people’s wellbe-
ing in the workplace, studying the determinants of job satisfaction as an impor-
tant part of life satisfaction and wellbeing. Others see job satisfaction as one
dimension of job quality (Chiaburu et al., 2014; Diaz-Chao et al., 2017). Pagan
(2013) holds that satisfaction can provide a general (subjective) valuation of the
quality of the job or a measure of the utility obtained from it.

During the 1970s, economists started to analyse the factors that shape wellbe-
ing at work. The works of Hamermesh (1977) and Freeman (1978) are consid-
ered the first economic studies that propose estimating equations of job satis-
faction where salaries, choice of occupation and the effects of training are taken
into consideration. Access to subjective data about workers’ job satisfaction and
wellbeing has tended to moderate the importance of wage as an explanatory el-
ement. Although wages are important in explaining overall job satisfaction, this
literature reports on other factors with equally or more important effects — espe-
cially workers’ individual characteristics, working conditions, work organization,
health and safety (Hamermesh, 1977).
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Empirical studies have extensively investigated various factors — individual char-
acteristics and work-related characteristics — using cross-section or panel data
to explain why some workers report higher job satisfaction than others.

Regarding individual characteristics, empirical research clearly confirms that
there is a U-shaped relationship between age and job satisfaction, declining on
average until workers reach their 30s (Clark & Oswald, 1996; Clark et al., 1996).
Clark et al. (1996) note various possible reasons for this pattern, emphasizing
the importance of changing expectations and aspirations over the course of the
individual’s career. It may be that older workers are more satisfied not only be-
cause they are better rewarded but also because they have greater experience
and maturity, which lead them to form less ambitious aspirations and more re-
alistic expectations, or simply because they care less about such comparisons.
Further, the evidence shows that women enjoy their jobs more than men (Clark,
1997; Oswald, 2002). Clark (1997) argue that women’s expectations tend to be
lower than men’s, so those who expect less of their job will be more satisfied
with any given job. However, he notes that a man and a woman with the same
job and expectations would report identical job satisfaction. Education is anoth-
er important factor extensively been studied in the job satisfaction literature.
Various empirical studies have found that the relationship between job satisfac-
tion and levels of education is negative when income is held constant (Clark &
Oswald, 1996; Grund & Sliwka, 2003; Salvatori, 2010; Sousa-Poza & Sousa-Po-
za, 2000). This can be explained by the levels of aspirations and the utility of
work. Additionally, over-educated workers report substantially lower levels of job
satisfaction than those who are well matched to their job requirements (Belfield
& Harris, 2002; Green, 2006; Green & Zhu, 2010). Other individual characteris-
tics, such as reported health or type of household, seem also to be significant
determinants of job satisfaction.

Focusing on the importance of the financial characteristics, Salvatori (2010) and
Clark (2005) found that wages play a relatively small role, finding other variables
— like health and safety, type of contract, or job status — to be also important de-
terminants of overall job satisfaction. In another study comparing income, Clark
and Oswald (1996) found that job satisfaction was inversely related to compar-
ison wage rates, implying that workers’ satisfaction decreased as the incomes
of persons they compared themselves with increased. Further research has con-
firmed that the importance of financial remuneration for job satisfaction may vary
according to the type of worker. In their study of Spanish workers, Torrent et al.
(2018) found that net monthly income was a positive and highly significant vari-
able in explaining job satisfaction only among Other Workers (OWs) — not among
Knowledge Workers (KWs). And, in their study of employment flexibility and job
security in Poland, Wilczynska et al. (2016) found that income was more impor-
tant for job satisfaction among OWs than among KWs.
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Concerning non-financial job characteristics, research has noted the relevance of
some main factors of job satisfaction: career prospects (Clark, 1996; Sousa-Po-
za & Sousa-Poza, 2000), job security (Clark, 2001; Wilczynska et al., 2016) job-
match quality, contract type and job status (working hours, flexibility and security)
(Clark, 1997, 2005; Salvatori, 2010; Sousa-Poza & Sousa-Poza, 2000), work
organization and practices (Agypt & Rubin, 2012; Golden & Veiga, 2005), work-
place relationships (Colbert, Bono, & Purvanova, 2016; Mihail & Kloutsiniotis,
2016; Wood & Ogbonnaya, 2018) or work-life balance (McMillan et al., 2011;
Orton, 2011).

At the beginning of the 2000s some researchers began to study the impacts of
ICT on workers’ wellbeing. However, few studies have explicitly investigated the
relationships between Internet use at work and job satisfaction (e.g. Carlson et
al., 2017; Charoensukmongkol, 2014; Robertson & Kee, 2017). Their findings
have been partially replicated in the few studies of job satisfaction and type of
workers — as with Huang (2011), comparing knowledge workers and blue-collar
workers in China and Japan, Wilczynska et al. (2016) in their study of the relation-
ship between job security, employment stability, and job satisfaction in Poland, or
Torrent-Sellens et al. (2018) who found that the most relevant determinants of
job satisfaction among knowledge workers in Spain were non-financial factors.

Work and Knowledge

In a globalized world, with more universal access to higher education and in-
creasing use of and advances in ICT, the workforce is constantly changing. A
growing share of the workforce today is highly qualified and educated; they move
internationally, following their career goals and developing relevant skills. In or-
der to qualify for the jobs now offered, lifelong learning has become the key
to developing and improving personal and professional skills (Martinez-Cerda,
2018). Moreover, with the intensification of the use of ICT in the workplace, the
characteristics of work overstep the boundaries of the job domain, greatly influ-
encing other domains of life as well.

Torrent-Sellens (2008) empirically confirms that the link between ICT and knowl-
edge uses at work has reinforced the role of non-technological components in
explaining employment changes. Empirical studies have shown that ICT is used
especially by the more highly educated workers, which indicates that skill ad-
vantages play a key role in explaining the employment structure and wages (Tor-
rent-Sellens et al., 2018). As yet it is uncertain whether these jobs are a result of
ICT returns, a consequence of unobserved heterogeneity between ICT users and
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non-users, or whether there are other sources that can explain the differences
(Borghans & Ter Weel, 2005).

Based on the skill-biased technological change (SBTC) approach, Handel (2007)
holds that technology on its own is not the sole cause of change in employment
patterns. Workers’ skills, capacities and expertise; productive and organization-
al schemata; management decisions; labour relations systems; cultural and in-
stitutional settings and public policies — these are all interrelated factors that
influence changes in the nature of employment. This means that the impacts of
ICTs, for example, must be understood in terms of their complex interaction with
the social and economic system in which they are applied. However, as the na-
ture of employment shifts towards more ‘knowledge work’, it is unclear whether
the quality of work is improving. Greenaway and Nelson (2001) and Greenaway
et al. (2008) warn that, although skill-biased technological change and the eco-
nomic globalization process have a positive effect on jobs generation, processes
of labour destruction and disqualification are evident in some sectors and some
sections of the population. Further,

...human beings face major challenges in the world of work today, as a
result of the growing trend towards both the division of labour into mi-
crotasks, which are manageable as projects, and the competitiveness
of people, robots and computer algorithms. Gradually, labour markets
are increasingly oriented towards individualism, adaptability, and total
personal availability. In short, towards the precariousness of workers.
(Martinez-Cerda, 2018, p. xv)

In recent decades, the importance of knowledge in organizations has been in-
creasing. Research in economic development and growth agree on the impor-
tance of knowledge as the most critical resource for developing countries (Krug-
man, 1991; Millar & Ju Choi, 2010; World Bank, 1998). In this ‘New Economy’,3
a specific category of specialists — knowledge workers — is emerging. This term
was introduced by Drucker (1959) to describe a new type of workers, in view of
the change underway in modern organizations, where manual work was no longer
the norm; instead, attention had shifted to the individuals whose main capital was

3 Referring to the context of post-industrial transformation, where a growing body of research suggests that
the ICT are configured as the basic infrastructure of the transition process towards a knowledge economy and
knowledge society (Castells, 2004).
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knowledge,* understood as a powerful resource for organizations. This concept®
has since been both contested and extended, for example by Alvesson (2001),
defining knowledge work as being intellectual rather than physical in nature.

4Already in 2012, white-collar workers represented 67% of the EU labour force, and their numbers are increas-

ing each year. Source: Eurostat Labour force data: http://ec.europa.eu/eurostat/web/Ifs/data/ accessed
06/12/2017.

5 An extension on definitions of ‘knowledge work’ can be found in the first article of this thesis: Vifas-Bardolet
et al. (2020).
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Research objectives
and Questions

The overall aim of this thesis is to examine how work and, more specifically, how
work characteristics affect life satisfaction. Assuming that there is an intensifi-
cation in the use of ICT in the workplace, the main research objective is to eluci-
date the implications of this intensification in perceptions of job satisfaction and
life satisfaction in general.

Following earlier research indicating differences in the determinants of life satis-
faction and job satisfaction for different type of workers who also differ in their
use of ICTs in the workplace, this thesis explores the differences among knowl-
edge workers (KWs) and other workers (OWSs) in the first paper; the use of ICT,
the Internet in particular, in the workplace in the second paper; and low-skilled
and high-skilled white-collar workers in the third paper (See Figure 2 for specifi-
cation of each type of worker.)

Knowledge workers are defined as a new type of white-collar workers who pos-
sess higher academic degrees, greater skill levels or knowledge, working in the
three highest standard occupational classifications (managers, professionals,
associate professionals) (Brinkley, 2006; Huang, 2011). (See the top left-hand
square of Figure 2).

Figure 2. Types of workers

HIGH-SKILLED LOW-SKILLED
KNOWLEDGE 1. Managers 4. Clerical support workers WHITE COLLAR
Ll i 2. Professionals : 5. Service and sales workers WORKERS
> 3. Technicians and 1

: associate professionals

6. Skilled agricultural, forestry 8. Plant and machines BLUE COLLAR

: and fishery woorkers . operators, and assemblers . WORKERS

: 7. Craft and related trades . 9. Elementary occupations

 workers :

10. Armed forces occupations

Source: Author’s elaboration, based on ILO International Standard Classification of Occupations, ISCO-88.
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Drawing on the bottom-up perspective, and assuming the domains-of-life ap-
proach that sees personal, socioeconomic, structural and demographic char-
acteristics as influencing life satisfaction through their impact on domains, the
three papers that form the body of the thesis address different aspects of this
hierarchical relationship.

Paper | studies the determinants of job satisfaction for two type of workers:
knowledge workers and other workers (see orange colour in Figure 3). Having
identified the characteristics that affect job satisfaction, Paper Il, investigates
how Internet use for work purposes (a characteristic of knowledge workers) mod-
erates the effects of work characteristics previously studied, strengthening or
weakening their relationship to job satisfaction (green colour in Figure 3). Paper
lll focuses on the importance of work-related variables in explaining overall life
satisfaction though their impact on life domains, and examines possible differ-
ences in these relationships between high- and low-skilled white-collar workers
(see blue colour in Figure 3).

Figure 3. Empirical framework

LIFE SATISFACTION

LIFE
SATISFACTION

DOMAINS OF LIFE

JOB HEALTH ACCOMMUDATION EDUCATION STANDARD OF FAMILY LIFE SOCIAL LIFE
SATISFACTION SATISFACTION SATISRACTION SATISFACTION LIVING SATISFACTION SATISFACTION
SATISFACTION

SOCIO-ECONOMIC

CHARACTERISTICS
TYPE OF ICT INDIVIDUAL WORK-RELAED
WORKERS USE CHARACTERISTICS CHARACTERISTICS
KNOWLEDGE WHITE-COLLAR BLUE-COLLAR
WORKERS WORKERS WORKERS

Orange colour: subjects analysed in Paper I; green colour: subjects analysed in Paper IlI; blue colour: subjects
analysed in Paper lll. Source: Author’s elaboration.
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Four specific research objectives were developed. (1) to explore determinants of
job satisfaction, and differences in the perception of job satisfaction between
KWs and OWs (Paper |); (2) based on the outcomes of the first research objec-
tive, to investigate how Internet use for work purposes affects job satisfaction by
moderating the relationships between work characteristics and wellbeing (Paper
II); and (3) to explore the influence of work characteristics on satisfaction with
several domains, and how these domains can explain life satisfaction across
high- and low-skilled white-collar workers (Paper llI).

To achieve the first specific research objective (Paper |), the main research ques-
tions are: (1) Do knowledge workers (KW) differ from other workers (OW) with
regard to what determines their job satisfaction?; and (2) What are these deter-
minants? In the model, job satisfaction depends on the individual’s socio-demo-
graphic characteristics, as well as financial and non-financial job characteristics.
The non-financial job characteristics consist of 12 indicators, grouped into work
organization, work intensity, working conditions and work-life balance.

In order to achieve the second specific research objective (Paper Il), the main
research question is: (3) Does Internet use for professional purposes affect job
satisfaction, and if so how? Paper |l focuses on six main conceptual dimensions
(based on the outcomes of Paper | and previous literature): income, education,
occupation type, autonomy, time pressure and social interactions. Paper Il ar-
gues that (a) Internet moderates the effects of work characteristics, strength-
ening, or weakening, their relationship to job satisfaction; (b) the Internet per
se does not have any direct impact on job satisfaction, but has indirect effects.

In connection with the third and fourth specific objectives (Paper lll), there are
three main questions: (4) What is the relationship between job characteristics
and satisfaction with the job and other domains of life?; (5) Is the job domain
more important for life satisfaction than other domains of life?; and (6) Are there
differences between high- and low-skilled workers as regards these relationships
and their importance? In Paper lll it is assumed that (a) job characteristics are
important not only for job satisfaction: their impact extends to other domains of
life as well; and, based on the previous outcomes, (b) there are differences in
the determinants of job satisfaction among different type of workers.

Using a combination of statistical research methods, these research objectives
were approached through three European sources of data: the 2010 European
Social Survey (EES), ESS5 (Paper I); the 2005 and 2010 European Working Con-
ditions Survey (EWCS) (Paper Il); and the third European Quality of Life Survey
(3BEQLS), from 2011-2012 (Paper llI).
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Table 1. Research objectives and research questions

Explore determinants of job
satisfaction, and differenc-
es in the perception of job
satisfaction between KWs
and OWs.

(1) Do knowledge work-

ers (KW) differ from other
workers (OW) with regard to
what determines their job
satisfaction?.

(2) What are these determi-
nants?.

2010 European
Social Survey (EES),
ESS5.

Paper Il

Investigate how Internet use
for work purposes affects
job satisfaction by mod-
erating the relationships
between work characteristics
and wellbeing.

(3) Does Internet use for pro-
fessional purposes affect job
satisfaction, and if so how?.

2005 and 2010
European Working
Conditions Survey
(EWCS).

Paper Il

Explore the influence of work
characteristics on satisfac-
tion with several domains,
and how these domains

can explain life satisfaction
across high- and low-skilled
white-collar workers.

(4) What is the relationship
between job characteristics
and satisfaction with the job
and other domains of life?.

(5) Is the job domain more
important for life satisfaction
than other domains of life?.

(6) Are there differences
between high- and low-skilled
workers as regards these
relationships and their im-
portance?.

3" European Qual-
ity of Life Survey
(3EQLS), from 2011-
2012.
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Research Strategy

Empirical quantitative research was conducted based on three different sources
of data from official international statistical agencies, using different statistical
research methods. The choice of drawing on different sources of data responds
first, to the objectives of each of the papers; second, to my personal interest
in testing my initial hypotheses with as many data-sets as possible; third, | be-
lieve that this approach yields results that are more robust and more testable.
Additionally, it enables comparison of different socio-economic and socio-labour
realities at the international level.

Details of the data sources used are presented in each of the three papers,
with an overview in Table 1. The empirical strategy and statistical methods are
presented in detail in the three papers: overviews in Table 2, 3 and 4: survey
description and research survey data description in Table 2 and Table 3 respec-
tively, and data analysis in Table 4. 3

Table 2. Survey description

Universe

All persons aged 15 and
over resident within pri-
vate households, regard-
less of their nationality,
citizenship, language or le-
gal status, in the following
participating countries:

EU 28 countries Austria,
Belgium, Bulgaria, Cro-
atia®, Cyprus, Czech Re-
public, Denmark, Estonia,
Finland, France, Germany,

All residents of the 28

EU member states and 8
non-EU countries (Ice-
land, Kosovo, the Former
Yugoslav Republic of
Macedonia, Montenegro,
Norway, Serbia, Switzer-
land and Turkey) aged

15 or older (aged 16 or
older in Spain, the UK and
Norway), and who were in
employment at the time of
the survey.

All residents of the 28

EU member states and 6
non-EU countries (Iceland,
Kosovo, the Former Yugo-
slav Republic of Macedo-
nia, Montenegro, Serbia,
Turkey), aged 18 or older.

5 Croatia become the European Union’s 28th member state on 1st July 2013.
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Greece, Hungary, Ireland,
Lithuania, Netherlands,
Poland, Portugal, Slovakia,
Slovenia, Spain, Sweden,
United Kingdom.

Non-EU countries: Israel,
Norway, Switzerland, Rus-
sian Federation, Ukraine.

Cross-section.

Strict random probability
sampling, minimum target
response rate of 70%

and rigorous translation
protocols.

Cross-national.
Multi-stage, stratified,
random sample

Cross-national.
Multi-stage, stratified,
random sample.

Method

Face-to-face interviews
(CAPI or PAPI).

Interview.
Questionnaire-based, with
face-to- face interviews
conducted in private
homes, in the national
language(s) of the country.

Interview.
Questionnaire-based, with
face-to-face interviews
conducted in private
homes, in the national
language(s) of the country.

Coverage

52,458 individuals

29,680 individuals
in 2005

43,816 individuals
in 2010

43,636 individuals

Data
Collection

16

August 2010 — December
2011

(Austria: May 2013 - Oc-
tober 2013)

January - June 2010

September — November
2005.

September 2011 -
February 2012
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Overview/
Topics

Issues related to the me-
dia; social trust; political
interest and participation;
socio-political orienta-
tions; social exclusion;
national, ethnic and
religious allegiances; trust
in the police and courts;
demographics and socio-
economics; work, family
and wellbeing.

The 2005 EWCS covered
issues including work
organization, working
time, equal opportunities,
training, health & safety
and job satisfaction.

The 2010 EWCS covered
issues of precarious
employment, leadership
styles, worker participa-
tion, general job context,
working time, work organ-
ization, pay, work-related
health risks, cognitive
and psychosocial factors,
work-life balance, and
access to training.

Issues such as employ-
ment, income, housing
and living conditions,
family, health, work-life
balance, life satisfaction
and perceived quality of
society.

Provider

ESS ERIC.

Norwegian Centre for
Research Data, NSD.

EUROFOUND: Europe-

an Foundation for the
Improvement of Living and
Working Conditions.

EUROFOUND: Europe-

an Foundation for the
Improvement of Living and
Working Conditions.

Free access for academic
purposes.

Free access for academic
purposes.

Free access for academic
purposes.

Reference

European Social Survey
(2014)

European Foundation for
the Improvement of Living
and Working Conditions
(2018)®

European Foundation for
the Improvement of Living
and Working Conditions
(2014)°

Research Strategy

17



Table 3. Data description, research surveys

Source European Social Survey European Working Condi-  European Quality of Life
(ESS). tions Survey (EWCS). Survey (EQLS).
Year 2010 2005 and 2010 2012
Wave/ 5 4™ and 5" 3
Round
Type of Cross-section. One wave.  Pooled cross-section. Cross-section. One wave.
data
Geogra- Belgium, Bulgaria, Croatia, The EU28, plus Norway The EU 28.
phical Cyprus, Czech Republic, and Switzerland.
Coverage Denmark, Estonia, France,
Germany, Greece, Hunga-
ry, Ireland, Lithuania, the
Netherlands, Poland, Por-
tugal, Slovakia, Slovenia,
Spain, Sweden, UK.
Sample 14,096 employees aged 35,856 workers 7,624 white-collar employ-
size 18 or older. aged 16 or older. ees aged 18 or older.

"I have used data from the most recent wave of the European Social Survey (ESS) that included a module on
family, work, and wellbeing data, at the time of data preparation of Paper |. Referring to the ESS5 from 2010.

8| have used data from the two most recent waves of the EWCS survey available at the time of data preparation
of Paper Il, referring to the years 2005 and 2010 respectively.

®Paper Il draws on the third European Quality of Life Survey (3EQLS), the most recent wave available at the
time of data preparation, referring to the years 2011-2012.
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Table 4. Data analysis

Dependent Job satisfaction.

variable

Job satisfaction.

Life satisfaction.

Job satisfaction.
Accommodation satisfac-
tion.

Health satisfaction.
Education satisfaction.
Standard of living satis-
faction.

Family life satisfaction.
Social life satisfaction.

Method/
strategy
used

Microeconomic model
based on maximization
of the standard utility
function of a worker (Frey
& Stutzer, 2002).

Two-equation econometric
approach.

Two-step methodology
following Rojas, 2007; van
Praag et al., 2003.

Econo-
metric
analysis

Binary logistic models.

Estimation the two
equations simultaneously
as recursive: Bivariate
ordered probit models
following Monfardini &
Radice, 2008; Sajaia,
2008.

And hierarchical ordered
probit models.

Multiple linear regression
analysis.

14,096 employees aged
18 or older.

35,856 workers aged 16
or older.

7,624 white-collar employ-
ees aged 18 or older.

(ESS).

European Working Condi-
tions Survey (EWCS).

European Quality of Life
Survey (EQLS).
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Scientific
Contributions

Paper l. Vinas-Bardolet, C.*; Torrent-Sellens, J.; Guillen-Royo, M. (2020)
‘Knowledge workers and job satisfaction: Evidence from Europe’,
Journal of the Knowledge Economy, 11(1), 256-280.
https://doi.org/10.1007/s13132-018-0541-1

Paper Il. Castellacci, F.; Vinas-Bardolet, C.* (2019) ‘Internet use and job
satisfaction’, Computers in Human Behavior, 90, 141-152.
https://doi.org/10.1016/j.chb.2018.09.001

Paper Ill. Vinas-Bardolet, C.*; Guillen-Royo, M.; Torrent-Sellens, J. (2020)
‘Job characteristics and life satisfaction in Europe: A domains-of-life
approach’, Applied Research in Quality of Life, 15(4), 1069-1098.

https://doi.org/10.1007/S11482-019-09720-5

* Corresponding author

Presentation, scope and relevance

This thesis brings together a compendium of three papers, all three published in
peer-reviewed journals indexed in international databases.

The first paper ‘Knowledge workers and job satisfaction: Evidence from Europe’
was published in the Journal of the Knowledge Economy, was first published
online in April 2018 and in 2020 has been assigned to an issue. This jour-
nal focuses on exploring the dynamics of the knowledge-based economy, with
emphasis on the role of knowledge creation, diffusion, and application across
organizations, industries, nations, and regions. The journal is indexed in Scopus
SClmago Journal Rank (SJR) with IF: 0.576 (2019) and ranks in the second quar-
tile in the category ‘Economics and Econometrics’.

The second paper, ‘Internet use and job satisfaction’, was published in the jour-
nal Computers in Human Behavior, first published online in September 2018.
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Computers in Human Behavior is a scholarly journal dedicated to examining the
use of computers from the perspective of psychology and related disciplines, as
well as the psychological impact of computer use on individuals, groups and so-
ciety. The journal is indexed in the Journal Citation Report (JCR) — Social Scienc-
es Citation Index created by Thomson Reuters with IF: 5.003 (2019) and ranks
in the first quartile in the categories ‘Psychology, Multidisciplinary’ and ‘Psychol-
ogy, Experimental’. It is also indexed in Scopus SJR with IF: 2.173 (2019) and
ranks in the first quartile in the categories ‘Human—Computer Interaction’ and
‘Psychology (miscellaneous)’.

The third paper, ‘Job characteristics and life satisfaction in Europe: A domains-
of-life approach’, was published in Applied Research in Quality of Life, a jour-
nal that presents conceptual, methodological and empirical papers dealing with
quality-of-life studies in the applied areas of the natural and social sciences.
It publishes contributions with direct implications for, or impact on, practical
applications of research on the quality of life. The articles are crafted from in-
terdisciplinary, inter-professional and international perspectives. The journal is
indexed in the Journal Citation Report (JCR) with IF: 1.683 (2019) and ranks in
the second quartile in the category ‘Social Sciences, Multidisciplinary’ category.
It is also indexed in Scopus SJR with IF: 0.527 (2019) and ranks in the third
quartile in the category ‘Lifespan and Life-course Studies’.

See Table 5.

Table 5. Scientific contributions: summary

Title Knowledge workers and Internet use and job satis- Job characteristics and
job satisfaction: Evidence faction. life satisfaction in Europe:
from Europe. A domains-of-life ap-

proach.

Journal The Journal of the Knowl- Computers in Human Applied Research in Quali-
edge Economy. Behavior. ty of Life.

Publisher  Springer Nature. Elsevier. Springer Nature.
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License
Number

4518261286979

4684111008182

Volume 11, Issue 1, Pag-
es 256-280.

Volume 90, January 2019,
Pages 141-152.

Volume 15, Issue 4, Pag-
es 1069-1098.

Indexes
(most re-
cent; year
of publica-
tion)

SJR-Scopus 2019: 0.576;

Q2 Economics and Econo-
metrics

JCR 2019: 5.003;

Q1 Psychology, Multidis-
ciplinary; Q1 Psychology,
Experimental

SJR-Scopus 2019: 2.173;

Q41 Human-Computer
Interaction; Q1 Psychology
(miscellaneous)

JCR 2019: 1.683;

Q2 Social Sciences, Multi-
disciplinary

SJR-Scopus 2019: 0.527;

Q3 Lifespan and Life-
course Studies

Published-
Available
online

Published
in the full
journal
issue

11 June 2020

January 2019

01 August 2020
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Justification of the thematic unity

This thesis is presented as a compendium of contributions, structured around
three academic articles, all published in peer-reviewed international journals.

In view of the intensification in the use of the ICT in the workplace, | have ex-
plored the implications of this for perceptions of job satisfaction and overall
life satisfaction. This intensification can be controlled for mainly by the type of
occupation.

The articles are organized in order, starting with an exploratory piece (Paper I)
on the major determinants of job satisfaction for two types of workers: knowl-
edge workers and other workers. Second, drawing on the finding of the first
paper, Paper Il investigates how Internet use for work purposes (a characteris-
tic of knowledge workers) moderates the effects of other work characteristics,
strengthening or weakening the relationship to job satisfaction. Here, the type of
occupation is considered as a determinant of work-life satisfaction. Finally, Paper
Il employs some of the determinants of job satisfaction found significant in Pa-
pers | and Il, focusing, as regards job characteristics, how these affect work and
other domains of life, as well as how they contribute to life satisfaction. More-
over, Paper lll investigates possible differences in these relationships between
high- and low-skilled white-collar workers.

The three papers share a similar geographical scope, as all three deal with Eu-
ropean countries. Specifically:

- Paper I: Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
France, Germany, Greece, Hungary, Ireland, Lithuania, the Netherlands, Poland,
Portugal, Slovakia, Slovenia, Spain, Sweden, the United Kingdom.

- Paper Il: Austria, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Hungary, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovenia,
Slovakia, Spain, Sweden, Switzerland, the United Kingdom.

- Paper lll: Austria, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Hungary, Malta, the Netherlands, Poland, Portugal, Romania, Slovenia, Slovakia,
Spain, Sweden, the United Kingdom.
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Finally, all the data used in the three papers were gathered during the same peri-
od, when most of the countries analysed were experiencing a period of economic
hardship due to the effects of the 2008 financial crisis. Specifically, the period
covered by these studies goes from 2010 to 2013. Paper Il also includes data
from 2005.

The thematic links between the three papers of this compendium are summa-
rized in Table 6. The main subjects analysed in this thesis are related to job
satisfaction, life satisfaction and domains-of-life satisfaction, as well as the type
of workers, work conditions and work organization, work—life balance conflict and
Europe.

Table 6. Thematic coherence among contributions

SUBJECT PAPER | PAPER Il PAPER llI
Job satisfaction v v v
Life satisfaction v
Domains-of-life satisfaction v
White-collar workers v

Knowledge work v

e v v
Woring condions v v v
.\./\.I;;;;rganization """"""""""" J """"""" v J """"""
Work—llfe palance ,/ """"""" v ,/ """"""
fwope v v v
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Abstract This article analyzes the determinants of job satisfaction among knowledge
workers (KWs). Data from a representative sample of 14,096 employed workers from the
European Social Survey (2010) are used for an empirical analysis drawing on multiple binary
logistic regression models. Job satisfaction among KWs in 21 EU countries is found to be
explained better by non-financial characteristics than by monetary rewards. Career advance-
ment opportunities, flexible work schedules, colleague support, and work—family relations, as
well as job security, emerge as central in explaining job satisfaction among KWs in our
sample. Unlike the case for other workers (OW's), opportunities for further training and career
experience are not determinants of job satisfaction among KWs. Management divisions in
companies employing KWs would be well-advised to take these points into account.

Keywords Job satisfaction - Knowledge work - Work organization - Work-life balance -
Europe - ESS

Introduction

The increase in the use of knowledge in employment flows is transforming the labor
market. This transformation also concerns the economic performance of knowledge
workers (hereafter: KW)—persons who are defined by, inter alia, their capacity to
perform non-routine tasks, their high levels of education, and their use of information
and communications technologies (ICTs) at work (Brinkley 2006; Pyérida 2007).
Because of their impact on economic performance, KWs are increasingly included in
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organizational strategic plans for improving productivity (Ramirez and Nembhard
2004, p. 602). In fact, authors like Drucker (2007) and Holtskog (2015) claim that
KW productivity is a major management challenges of the twenty-first century.

The characteristics of job and work environments affect many activities people
engage in, also in non-work-related domains. In general, job satisfaction is related to
overall life satisfaction: indeed, the relationship seems to go both ways (Frey and
Stutzer 2010). Moreover, job characteristics are closely related to health status. Thus,
there will be less cost to employers and society, as well as greater productivity, if
employers take into account the factors that contribute to worker satisfaction (Brinkley
et al. 2010). This leads us to ask: Do KWs differ from OWSs with regard to what
determines their work satisfaction?

This article investigates the connections between fmowledge work and job satisfac-
tion in countries of the European Union. Despite the substantial body of research on job
satisfaction, this sector has received limited attention in the empirical literature. Re-
search has shown that KWs are allowed to exercise considerable autonomy and
discretion in performing their tasks; moreover, they have better job security and higher
wages than other kinds of workers (Huang 2011; Tampoe 1993). The latter are all
factors consistently associated with greater job satisfaction (Torrent-Sellens et al. 2016,
Wilczynska et al. 2016). However, the literature has failed to inquire into other job
characteristics related to work intensity, work organization and work—life balance, and
their relevance for job satisfaction.

This study fills a gap in the literature by investigating whether KWs differ from
OWs with regard to what determines their satisfaction at work. We focus on variables
addressing five conceptual dimensions: financial job characteristics, work organiza-
tion, work intensity, working conditions, and work-life balance. Using data from 21 EU
countries in the European Social Survey (2010), we apply multiple binary logistic
regression models to test our hypotheses. Results indicate clear differences between
KWs and OWs with regard to predictors of job satisfaction. Among KWs, job
satisfaction is better explained by non-financial aspects than by monetary reward.
Further, factors linked to career advancement opportunities, flexible work schedules,
and work-to-family conflict emerge as more relevant in explaining job satisfaction
among KWs than OWs in this EU sample.

The article is structured as follows: [1] we describe the underlying literature
background: studies on knowledge work and its relationships with job satisfaction;
[2] we outline the characteristics of the European Social Survey (2010) and the data
used in this article; [3] we develop the research hypotheses; [4] we present the empirical
model and describe its main results; [5] we discuss our findings and offer some
conclusions.

Literature Review

Knowledge Work

The relationship between technology, knowledge, and work is a much-discussed and
controversial area in economic and social analysis (Saint-Paul 2008). Empirical studies

confirm that employment generated in recent years has focused on people with more
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education and training, especially in knowledge-intensive services, whereas em-
ployment losses tend to concentrate on the workforce in the manufacturing sector
and on less-skilled workers (Baccini and Cioni 2010). Drawing on the skill-biased
technological change (SBTC) approach, Handel (2007) holds that technology as
such is not the sole cause of shifts in employment patterns. Workers® skills,
capacities, and expertise; productive and organizational schemata; management
decisions; labor relations systems; cultural and institutional settings and public
policies—these are all interrelated factors that influence changes in the nature of
employment. This means that the impacts of ICTs, for example, can only be
understood in terms of their complex interaction with the social and economic
system in which they are applied. However, as the nature of employment shifts
towards more “knowledge work,” it is unclear if the guality of work is improving.
As Brinkley et al. (2010, p. 6) ask: Does the knowledge economy mean more “good
work”? Is knowledge work good for employees?

Definitions of “knowledge economy”™ and “knowledge work”™ remain highly
contested. The Organisation for Economic Co-operation and Development (OECD)
defines the knowledge economy in terms of knowledge-intensive industries based on
ICT production or usage and/or high shares of highly educated labor ( 2003). Included
in the OECD classification are high- and medium-tech manufacturing, high value-
added “knowledge-intensive™ market service industries and business services, educa-
tion, and health. As Torrent-Sellens et al. (2016) note, this definition does not take into
account the fact that the knowledge economy is present in all sectors, not only in
knowledge-intensive industries.

Drucker (1959) was the first to use the term “knowledge workers,” defining
them as those who work with intangible resources. He extended the term in 1994,
defining knowledge workers as high-level workers who apply theoretical and
analytical knowledge, acquired through formal education, to develop new prod-
ucts or services (Drucker 1994). In 1999, he again widened the term to include
“knowledge technologists™ (Drucker 1999). Sulek and Marucheck (1994, p. 5) use
the term “knowledge worker” to refer to those who possess high levels of formal
cducation, experience, and organizational status and are thus allowed to exercise
considerable autonomy and discretion in performing their work. Others use
“knowledge workers” as a term to describe a specific subgroup of highly skilled
workers (Pernicka and Liicking 2012) or professionals (Alvesson 2001), whereas
Olsen (2016) apply the term to the broader category of highly skilled workers,
including professionals and highly technical occupations.

Most definitions and attempts at conceptualizing KWs are difficult to
operationalize. We follow Brinkley’s (2006) definition: (1) those who work in
the three highest standard occupational classifications (managers, professionals,
associate professionals); (2) those with high-level skills, indicated by university
degrees or equivalent qualifications (bachelor’s degree or higher); and (3) those
who perform tasks that require expert thinking and complex communication skills
involving the use of computers. We agree with Wilczynska et al. (2016, p. 639)
that, to minimize error, employees should be categorized as “knowledge workers”™
(hereafter: KWs) if and only if they fulfill all three conditions. The advantage of
this definition is that it is standard, used in most studies on the topic and in macro-
level accounts. It is also close to Huang's (2011) definition of KWs as a new type
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of white-collar workers who generally possess higher educational degrees and
greater skill levels or knowledge.

Job Satisfaction

Job satisfaction has been widely studied as an important part of overall life satisfaction
and well-being (see, for instance, Veenhoven 1999), Economists like Hamermesh
(1977) and Freeman (1978) began to analyze the factors that shape well-being at work
by introducing job satisfaction as a subjective economic variable, enriching explanatory
models of labor market behavior in economic research. Later, when studying the
importance of the financial component of a work position, Clark and Oswald (1996)
found that job satisfaction was inversely related to comparison wage rates, implying
that workers’ satisfaction decreased as the incomes of people they compared with
increased. Salvatori (2010) and Clark (2005) confirmed the relatively insignificant role
of wages, finding other variables—Ilike health and safety, type of contract, or job
status—to be important determinants of overall job satisfaction. The importance of
financial remuneration for job satisfaction may vary according to the type of worker.
Torrent et al. (2016), in their study of Spanish workers, found that net monthly income
was a positive and highly significant variable in explaining job satisfaction only among
other workers (OWs)—it was not significant for KWs. And, in their study of employ-
ment flexibility and job security in Poland, Wilczynska et al. (2016) found that income
was more important for job satisfaction among OWSs than among KWs.

Non-financial job characteristics appear to influence job satisfaction considerably
(Pichler and Wallace 2009). Hence, concerning work organization and working
conditions, Salvatori (2010) and Sousa-Poza and Sousa-Poza (2000) agree that job-
match quality, type of contract, and job status (working hours, flexibility, and security)
arc major determinants of overall job satisfaction. Other determinants, such as influence
on company decision-making, colleague work support, or career advancement oppor-
tunities (Clark et al. 1996; Sousa-Poza and Sousa-Poza 2000), also appear important. In
his study of the importance of the autonomy of professional workers (medical doctors,
nurses, teachers, social workers), Mastekaasa (2011) found that, although autonomy
was important for both samples (general population and professional workers),
having interesting work, with varied work tasks and good social support, was more
crucial to professional workers. Pichler and Wallace (2009), studying levels of job
satisfaction at the individual level in 27 European countries, found that workers in
higher occupational categories were more satisfied with their jobs. They concluded
that job satisfaction can be explained by objective working conditions, the type of
contract, job-related training, working hours, and by subjective evaluations of job
characteristics (such as job security and supervisory responsibilities). Lastly,
Tampoe (1993) holds that certain motivational needs—Iike organizational environ-
ments and personal growth that encourage operational autonomy and task achieve-
ment—contribute to well-being among KWs.

The above findings have been partially replicated in the few studies of job satisfac-
tion specifically among KWs. For example, Huang (2011), comparing KWs and blue-
collar workers in China and Japan, found that KWs share more motivational charac-
teristics than do blue-collar workers, but report similar levels of job satisfaction.
Additionally, KWs who experienced highly motivating workplace characteristics
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(job complexity, problem solving, skill variety, and specialization) were likely to report
higher levels of job satisfaction than OWs. Other studies employing Brinkley et al.’s
(2010) definition have found that KW's report greater role challenges, autonomy, and
social capital and less absenteeism and enjoy significantly better job quality and job
satisfaction than other types of workers. Additionally, in their study of the relationship
between job security, employment stability, and job satisfaction in Poland, Wilczyfiska
et al. (2016) found that KW job satisfaction was more influenced by job security. This
emerged as the single most influential factor regarding job satisfaction; also, significant
for KWs was work-time (schedule) flexibility. Similarly, Torrent-Sellens et al. (2016)
found that the most relevant determinants of job satisfaction among K'Ws in Spain were
non-financial factors—like workplace relations, career advancement opportunitics, or
influence on the company’s decision-making.

Hypotheses

Drawing on the literature reviewed above, we develop several research hypotheses
concerning the relationship between financial and non-financial characteristics of work
and job satisfaction. In line with the widespread finding in the happiness literature on
the diminishing marginal utility of income (Frey and Stutzer 2002) and the results on
research on knowledge work (Torrent et al. 2016; Wilczynska et al. 2016), we assume
that once workers achieve high monetary compensation in their jobs, they will tend to
give priority to non-financial aspects. KWs are known to have higher average wage
levels than OWSs, Our first hypothesis is that income matters less to KWs because they
tend to earn more already.

HI: KW job satisfaction is less influenced by financial aspects—monthly salary in
particular—than is the case with OWs.

Conceming non-financial job characteristics and drawing on the studies of
Wilczynska et al. (2016), Brinkley et al. (2010), Huang (2011), and Torrent-Sellens
et al. (2016), it seems reasonable to expect KW job satisfaction to be more influenced
by non-financial characteristics, like those linked to work organization, work intensity,
and/or flexibility, than is the case for OWs. Thus, we test these additional hypotheses:

HZ2: KWs are more likely to be satisfied with jobs that offer career advancement
opportunities, work colleague support, and influence in firm’s decision-making
than OW.

H3: KWs are more likely to be satisfied with jobs with flexible schedule amrange-
ments than OW.

H4a: KWs are more likely to be satisfied with jobs that offer greater job security
and opportunities for further training than OW.

H4b: OW job satisfaction is better explained by general career experience.

Further, in line with research indicating that work—family conflicts are more prev-
alent among highly skilled and professional workers (Gallie and Russell 2009; Ginnity
and Calvert 2009), we hypothesize that:
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H35: KW job satisfaction is better explained by work—life balance than is the case
with OWs,

Data and Descriptive Statistics
Data Sources

Our data are drawn from the 2010 European Social Survey (ESS), specifically the ESS5
questionnaire. The ESS provides data from EU countries on attitudes, beliefs, and
behaviors of EU citizens. In 2010, the rotating section of the survey included a module
on “family, work, and well-being™ that captures specific working conditions such as
work intensity, job security, and work—life balance.

Out of the population included in the ESS survey, we focus on those aged 21 and
over, in paid employment, living in private households (regardless of their nationality,
citizenship, language, or legal status), in EU countries' —Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, France, Germany, Greece, Hungary, Ire-
land, Lithuania, the Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden,
and the United Kingdom—at the time of data collection. Data collection was conducted
between October 2010 and June 2011 through computer-assisted personal interviews.
We excluded individuals for whom values were missing on the most relevant variables.
The final sample contains 14,096 observations. Throughout the analysis, the data have
weighted by national weights that correct for response biases within countries. This data
set has been used several times for analyzing job satisfaction, for example, by Esser and
Olsen (2012), Lange (2012), and Mysikova and Vetemik (2013).

Following Brinkley (2006) and Wilczynska et al. (2016), the definition of “knowledge
worker™ is articulated around three criteria: occupation classification, skills, and tasks.
Regarding the data available from the 2010 European Social Survey, we consider KWs are
seen as those who fulfill all three conditions: (1) whose educational achievement is a
bachelor’s degree or higher (5 medium to 8 first digit of the ISCED code?); (2) whose
occupational classification categorizes them as legislators, senior officials, and managers,
(1 to 1319 ISCO-88 codej’], professionals (2 to 2470 ISCO-88 code), technicians and
associate professionals (3 to 3480 ISCO-88 code)—and who reported their main tasks as
working with text and/or figures, reading, writing, counting, and computing.

Descriptive Statistics

Table 1 compares some features of KWs (7% of the total workforce) with OWs in EU
countries. Job satisfaction was approximated by declared worker satisfaction, measured
on a scale from 0 (extremely dissatisfied) to 10 (extremely satisfied), to the question:
“How satisfied are you in your main job?”. As expected, the distribution of this

! We have excluded Finland due to a filter error in the interviewer phase (European Social Survey 2014, p. 76)
of one of the relevant variables.

% A detailed list of ISCED codes can be found at the UNESCO website: http://www.uis. unesco.
org/Education/Documents/isced-2011 -en.pdf [accessed on 3/02/17]

* A detailed list of TSCO-88 codes can be found at International Labour Organization website: hitps/www.ilo,
org/public/english/bureaw/stat’isco/iscoB8/alpha.him [accessed on 3/02/17]
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variable was significantly positively skewed. For that reason, for the regression anal-
ysis, we collapsed answers into two categories—satisfied and dissatisfied—using the
sample mean (7.25) as a benchmark.

Table 2 shows the distribution of job satisfaction according to the full sample and the
two subsamples. We see that 56.2% of KWs report being very satisfied (score above the
sample mean, 8 to 10) compared to 52.2% of OWs. Job satisfaction mean score is 7.40
for KWs and 7.24 for OWs. Table 3 compares the means of the indicators for the two
groups of workers; we see that the two groups differ substantially on most indicators.

Empirical Model

Drawing on the economics of happiness (Frey and Stutzer 2010), we present a
microeconomic model based on the maximization of the standard utility function of a
worker. In our model, job satisfaction depends on the individual’s socio-demographic
characteristics, as well as various factors like working conditions, work organization,
work intensity, and work—life balance.

A binary logit regression model is employed in the econometric analysis. We
assume that there are N workers (i = 1....N), with a vector x,; with observations on
K independent variables related to workers” job satisfaction. Empirically, job
satisfaction is treated as a latent response variable, y;, and job satisfaction can be
presented by the following equation:

K
¥, = ¥ Buxu + e £~Logistic (0,1) (1)
k=1

where ¢g; is a normally distributed random error term with expected value 0, indepen-
dently and identically distributed between surveyed workers /. Further, x; is a vector of
independent variables that explain job satisfaction, and (B are parameters that indicate
the effect of x; on y;.

The discrete binary variable y; takes the value 0 if the value of reported job
satisfaction is lower than the sample median, and value 1 otherwise:

_— {1 if yE > d
0 y = d
where d is the value of the sample mean, used as a benchmark.

For reasons explained above, the eleven scares of the original job satisfaction scale
were regrouped into two (0, 1), using the sample mean (7.25) as a benchmark. Thus, for
any worker who reported a score above the sample mean, a value of 1 was imputed;
otherwise, it was (). Moreover, using a binary job satisfaction variable removes some of the
unexplained variation in the original scale. The analysis was conducted using SPSS 21.

Independent Variable
The set of independent variables used for explaining job satisfaction comprises individual

and household characteristics, as well as financial and non-financial job characteristics.
The age variable was not included in the model due to its high correlation with other
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Table 1 Worker characteristics, EU countries, 2010
Subsamples
Full sample Knowledge Other
workers (KWs) workers (OWs)
Total employment' 14,096 957 13,139
% 100.0 6.8 93.2
Giender (%)
Male 48.1 47.1 482
Female 51.9 52,9 51.8
Age (%)
21 to 30 182 234 17.9
Il to 40 26.4 33.0 259
41 to S0 285 23.1 289
51 to 60 222 16.2 226
61 or older 4.7 4.3 4.7
Age of respondent (mean) 42 40 42
Education (%)
Completed primary 4.9 0.0 53
Secondary 53.1 0.0 57.0
Post-secondary 13.2 0.0 14.2
University, higher education 288 1000 23.6
Household (%)
Couples with children 51.0 453 514
Couples without children 58 g3 5.6
Separated, divorced, or widowed, with children 12.1 79 12.5
Separated, divorced, or widowed, no children 1.7 2.8 1.7
Single, with children 1.5 6.5 16
Single, no children 21.8 29.3 21.2
Labor relations system (%)
Continental 239 24.1 2.9
Anglo-Saxon 114 9.5 11.5
Mediterranean 15.8 16.7 15.8
Scandinavian 93 12.7 9.0
Eastem Europe 9.6 36.9 399
Size of the firm (%)
Under 10 workers 23.2 13.0 24.0
10 to 24 workers 19.3 17.5 19.5
25 1o 99 workers 26.4 25.8 26.5
100 1o 499 workers 17.9 226 17.6
500 or more workers 13.1 2.2 12.5
Economic sector (%)
Agriculture and construction 78 32 8.1
Industry 20,0 12.8 20.5
Services 722 84.0 714
@, Springer
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Table 1 (continued)

Full sample
Type of work contract (%)
Unlimited 827
Limited 12.2
Mo contract 5.1
Monthly income: mean in euros (SE) 223323

Subsamples

Knowledge
workers (KWs)

459
11.8

23
303098

Other
workers (OWs)

824
12.2
33

2174.23

Source: Authors’ calculations from ESS3
' All figures refer to weighted data

variables, like type of household or career experience, which cover the life cycle stage of
the worker, and experience. The non-financial job characteristics consist of 12 indicators
that include the following dimensions: work organization, work intensity, working con-
ditions, and work-life balance. Figure 1 presents the conceptual model, while Table 4

presents the descriptions of the independent variables.

Table 2 Overall job satisfaction, EU countries, 2010

Subsamples
Full sample KWs OWs
N % N b N %

Original scale

0 (Extremely dissatisfied) 71 0.5 3 0.3 68 0.5

1 94 0.7 0.6 &8 07

2 194 14 0.9 185 1.4

3 364 2.6 25 2.6 339 2.6

4 417 30 19 20 398 30

5 1401 99 57 6.0 1344 10.2
6 1320 24 92 9.6 1228 93

7 2842 202 208 21.7 2634 200

8 3818 271 304 318 3514 26.7
9 2200 15.6 155 16.2 2045 15.6

10 (Extremely satisfied) 1375 9.8 9 83 1296 2.9
Total 14,096 100% 957 100.0%: 13,139 100.0%
Grouped levels

Satisfied (above the sample mean) 7393 524 538 56.2 6835 522
Dissatisfied (below the sample mean) 6703 47.6 419 438 6284 478
Total 14,096 100.0% 957 100.0% 13,139 100.0%
Job satisfaction (mean score) 725 740 7.24
Job satisfaction (SD) 1.93 1.76 1.94
Source: Authors’ calculations from ESS3
SD standard deviation
@ Springer
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Table 3 KWs versus OWs: results of the Wilcoxon Mann-Whitney test

KWs OWs Difference (z score)

Job satisfaction 740 7.24 —2.228%*
Gender (Male) 0.47 048 =0.623
Household

Couples with children 045 0.51 = 3.60]%*
Couples without children 0,08 0.06 — 3.479%%*
Separated, divorced or widowed, with children 0.06 0.08 -1.276
Separated, divorced or widowed, no children 0.29 0.21 — 5.5 wew
Single, with children 0.08 012 — 4. 168***
Single, no children 0.03 0.02 — 247 %=
Labor relations system

Continental 0.24 0.24 =0.195
Anglo-Saxon 0.10 0.12 1.894
Moediterranean 017 0.16 - 0. 789
Scandinavian 0.13 0.09 — 3.540%+*
Eastern Europe 0.37 0.40 - 1.810
Economic sector

Agriculture 0.00 0.0z — 4 | RO***
Industry 0.13 0.20 = 5.749%+=
Construction 0.03 0.06 — 3. B3gwuw
Services 0.83 0.71 — B.O2R***
Company size 3z 275 —10.230%+*
Monthly income 333 10 =15.114%*
Influence on company decision-making 445 139 (W] R
Career advancement opportunitics (dummy) 0.40 0.30 — 5.080%**
Work effort (dummy) 0.70 0.70 -0.200
Health and safety risk at work (dummy) 0,06 0.22 = 11.,647%%*
Waork-colleague support (dummy) 0.81 0.75 — 3 RRgwee
Working hours per month 149.13 149.07 = 2,130
Extra work hours (dumny) 0,09 0.12 —2.322%*
Schedule flexibility (dummy) 041 0.19 15.8Rqmum
Job security (dummy) 0.66 0.57 = 5.4]12%%%
Participation in training activilies (dummy) 0.59 0.37 = 13.20]%+=*
General career experience 16.13 20.55 —11.3]8%+*
Work/family conflict 2.88 2.76 —4.632%%*

¥5¥]% significance level
**54 significance level

Results

Table 5 reports the results for the three models: first using the total sample (model 1),
and then dividing the sample into two subsamples, one representing KW model 2 and
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Fig. 1 Job satisfaction conceptual model. Source: Authors' own claboration

the other representing OW model 3. For all regressions, we see that the hypothesis that
the coefficients associated with each of the explanatory variables are jointly zero can be
rejected (the p value for the chi-square test is smaller than 0.001 for each of the
specifications). The goodness of fit (Cox and Snell and the Nagelkerke measures) is
adequate in all three models, as the independent variables in the logistic model explain
between 14 and 20% of the variation of job satisfaction, depending on the sample and
goodness of fit indicator chosen. The Hosmer-Lemeshow test shows that all three
medels fit well and that the chosen model form is appropriate. The models correctly
predict job satisfaction for 66% of the workers included in models 1, 2, and 3.

Model 1 considers socio-demographic features, location variables, the knowledge
variable, and financial and non-financial job characteristic variables for the whole
sample. Women declare higher job satisfaction than men—a common finding in such
studies (Clark 1997; Wilczynska et al. 2016). Job satisfaction is higher among couples
with children than for other categories (single persons with/without children, or
separated, divorced or widowed persons with/without children). These results resonate
with those of previous studies: workers living together with partners report higher
levels of job satisfaction than others (Clark and Oswald 1996; Green 2010; Lange
2012). Workers living in Anglo-Saxon” countries display lower job satisfaction when
compared to Continental countries. Further, workers in large companies show lower job
satisfaction than those in small or micro-firms. When mean scores were calculated,
KWs were found to be generally more satisfied than OWSs (7.4 versus 7.2). However,

# Assumning that national differences in institutional regimes may affect the level of job satisfaction, we define
a new varable following Esser and Olsen (2012) and Holman’s (2013) classification of five institutional

regimes.
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including job characteristics in the analysis led to the opposite result. That finding is not
commeon in the literature, although most studies have focused on country-level data.
For example, Torrent-Sellens et al. (2016) did not find the knowledge work variable to
be significant when they controlled job satisfaction with non-financial job characteris-
tics in Spain; Wilczyiiska et al. (2016) reported higher KW job satisfaction only for
those on temporary contracts, compared with OWSs with the same type of contract.
However, the consensus among previous studies may be due to the fact that the
variables linked to job satisfaction were likely to differ between KWs and OWs. This
is what we set out to explore in models 2 and 3.

Monthly income plays a positive role, in line with findings reported in other
studies (Clark 2005; Wilczynska et al. 2016), but the non-financial aspects of a job
also emerge as important determinants of job satisfaction. Workers who have
influence on company decision-making report higher job satisfaction than workers
who do not, as also found by Mysikova and Veéernik (2013). Career advancement
opportunities, work effort, and work-colleague support are also positively linked to
job satisfaction, whereas health and safety risks at work are associated with lower
levels of job satisfaction. These findings partially echo those of Clark (1997) and by
Sousa-Poza and Sousa-Poza (2000).

However, the number of working hours per month emerges as negatively asso-
ciated with job satisfaction: those who say they work extra hours report higher
levels of job satisfaction than others. The research of Pereira and Coelho (2013)
provides contradictory evidence concerning the relationship between work hours
and job satisfaction. This result might perhaps be related to the economic recession
and the extra pay resulting from overtime work. Schedule flexibility, being able to
decide when to start and finish at work, is found to be a positively significant
determinant of job satisfaction. Further, with respect to working conditions, job
security is positively linked to job satisfaction. This is in line with the views of
Clark (1997), Wilczynska et al. (2016), and Souza-Pouza’'s (2000) on the impor-
tance of perceiving a job as secure. Opportunities for attending further training
programs have a positive effect on job satisfaction; also, Lange (2012) has found
empirical support for this. General carcer experience is also positively linked to job
satisfaction, in line with the results obtained by Mysikova and Vefernik (2013).
Moreover, the variable capturing work-life balance is shown to be a significant
determinant of job satisfaction.

These findings are interesting when we compare the results of model 1 with the
results of estimating the model for the subsamples of KWs and OWs. Most variables
remain significant for OWs, but not for KWs, where labor relations, company size,
and financial job characteristics emerge as non-significant determinants of job satis-
faction. One reason for this difference lies in the sample size of the two groups, as
only 7% of workers in our (total) sample can be defined as knowledge workers.
However, certain differences are worth noting. Regarding the OW model (model 3),
higher levels of education have a negative impact on job satisfaction, in line with
findings by Lange (2012). Further, we find that career advancement is a more
important determinant of job satisfaction for KWSs than for OWs. By contrast, health
and safety risks at work have a negative impact only on OW job satisfaction, perhaps
because of the type of work and workplace involved: OWs are more likely to have
jobs entailing such risks.
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Turning to the work intensity dimension, we find that monthly working hours
are negatively significant and working extra hours positively significant only for
OWs. However, more research, with larger samples of KWs, is needed to confirm
this. Schedule flexibility has a positive impact in both samples, but is more
important for KW job satisfaction. Related to the working condition dimension,
while job security significantly increases the chances of job satisfaction in both
samples, opportunities for further training and general career experience, are
significantly positive only for OWs. General career experience could be related
to the age of KWs, who tend to be younger—and younger workers are often less
satisfied, as Belfield and Harris (2002) report from their study of job satisfaction
among young workers in the UK.

Concerning the work-life balance, the work/family conflict variable emerges as
highly significant in both samples. These results are in line with the findings of
Mysikova and Veéernik (2013). Additionally, worrying about work when not on the
job is one of the most powerful factors that lower job satisfaction. The odds of job
dissatisfaction for KWs who report difficulties in enjoying family relations or life in
general because they are worried about work are 39% higher than for KWs who do not,
while for OWSs, the odds are 37% higher. Moreover, as Gallie and Russell (2009) point
out, long working hours, high work intensity, and low job security all have strongly
negative effects on work—life conflict.

To analyze the robustness of the classification of knowledge work, Table 6 presents
a set of three models of sofi KW samples, deconstructing the knowledge work variable.
Thus, model 4 categorizes KWs without accounting for the characteristic of belonging
to the top three standard occupational classifications. Model 35 excludes from the
categorization the condition concemning high-level skills, as indicated by academic
degrees or equivalent qualifications; and model 6 does not include in the classification
of knowledge work the characteristic describing the complexity of tasks performed in
terms of expert thinking and complex communication skills.

As Table 6 shows, in model 4 (which excludes those working in the top three
standard occupational classifications sample), KWs have the same non-financial job
determinants of job satisfaction as do KWs classified by the three characteristics shown
in Table 5. Working extra hours becomes positively significant and company size
negatively significant for KWs when the classification of knowledge work does not
account for all those with high-level skills (model 5). Model 6 (which excludes those
who perform tasks requiring expert thinking and complex communication skills) is the
model where KWs are more similar to OWs in Table 5 as to the predictors of job
satisfaction. This indicates that the level of complexity of tasks performed with regard
to the expertise and the communication skills required is what distinguishes KWs from
OWs in our sample.

Conclusions

This article has investigated the determinants of job satisfaction for knowledge workers
(KWs) and other workers (OW3s) in European Union countries, using micro-data from
the 2010 European Social Survey concemning 14,096 workers. Before elaborating on
the conclusions of this study, we should note two types of limitations. The first
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concerns the relatively small percentage in changes in well-being explained by socio-
economic, demographic, and organizational variables, which gives only a partial
picture of the factors that matter for the subjective well-being of workers. The second
links to the problem of endogeneity: when well-being is studied with cross-sectional
data, it is it is difTicult to account for unobserved characteristics that may influence both
dependent and independent variables, thus reducing the possibility of interpreting
results in causal terms (Ferrer-i-Carbonell and Frijters 2004).

Our aim was to explore the variables that can explain job satisfaction for KWs and
OWs. As predicted, we find that monthly income plays an important role only for job
satisfaction among OWSs and is not significantly related to KW job satisfaction: this
shows support for . This finding is in line with Wilczynska et al.” (2016) study in
Poland as well as with findings in the happiness literature on the diminishing marginal
utility of income (Frey and Stutzer 2002). As KWs tend to eam more than OWs, the
importance they place on economic rewards when assessing job satisfaction is probably
lower, and other non-financial characteristics of their job are likely be central.

The importance of non-financial characteristics (work organization, work intensity,
working conditions, and work-life balance) for the job satisfaction among KWs and
OWs was explored through five hypotheses drawn from previous literature on the
topic. Conceming work organization, although KW job satisfaction was influenced by
career advancement opportunities and work-colleague support, having influence on
company decision-making was not a significant predictor, indicating only partial
support for 2. The opportunity for career advancement was the most important
variable in explaining KW job satisfaction. This accords with Pydrid's study (Pyorié
2007) of trust and length of employee relations in Finland. That study found that
meritocracy (the degree to which employees perceive that their rewards and career
advancement are based on merit and not other forms such as nepotism or seniority) had
a direct effect on organizational commitment among KWs. This is an interesting result
that calls for further research: is the relative emphasis on this variable linked to factors
like labor market characteristics, regulations, or gender issues? Another possible factor
to consider following Carayannis and Campbell (2011) could be the national or
regional innovation systems determining the capacity of workers to advance their
position in firms or its corresponding clusters.

Regarding work intensity, our analysis confirmed that work-schedule flexibility is
crucial for KW job satisfaction. For KWs who have flexible schedule arrangements, the
odds of being satisfied with one’s job are 72% higher than for KWs who do not have
such arrangements, whereas for OWs, the odds are only 37% higher. This, together
with the level of significance of this variable, supports our /3.

Related to working conditions, job security emerges as an important predictor of job
satisfaction for KWs. Contrary to expectations, opportunities for further training were
not found to be significantly related to KW job satisfaction. Following Huang (2011), a
possible explanation could be that, in KW jobs, continued learning is usually deemed a
prerequisite for growth and development and a requirement for successful performance.
Thus, we do not find support for H4a. However, this does not mean that non-formal
learning is not relevant for knowledge workers as knowledge acquisition can also come
internally from interaction with customers (Santoro et al. 2016) and the local research
communities (Del Giudice et al. 2013) and from the improved quality of firm and
business levels information systems (Carayannis et al. 2017). Furthermore, we can
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accept H4b, as OW job satisfaction is better explained by general career experience
than is KW job satisfaction. As noted, this finding could be related to age: KWSs tend to
be younger than OWs—56% of our sample are under 40 years, against 44% for OWs.

According to H3, work—life balance will be more decisive for understanding job
satisfaction among KWs than with OWs. Our results indicate that this is the case, as this
balance emerges as the third most important determinant, among non-financial job
characteristics. However, coefficient values are very similar between types of jobs, so
we find only partial support for this hypothesis. The relatively higher importance of
work—life balance for KWs resonates with the work of McGinnity and Calvert (2009),
indicating that professionals work longer hours and experience more work pressure
than other groups. The increase in women’s participation in the labor force, particularly
in knowledge work, could also have influenced our findings.

KWs are a very diverse group, ranging from employees who attend frequent
refresher courses and training (and enjoy high levels of autonomy, and are committed
to their work) to those who experience considerable techno-stress, working long hours
with precarious and temporary contracts. These divergent situations and experiences of
KWs must be disentangled in order to fully understand and respect the complexity of
employment relations in highly skilled work. This diversity calls for further examina-
tion in future studies of KWs. One approach could be through cluster analysis,
accounting for the relevant organizational and contractual categories that define the
different types of KWs. Future research should deepen the analysis of job satisfaction,
replicating the model differentiating by labor relation systems and by gender. Further
research could also extend the findings of our study by focusing on job satisfaction
among KWs in specific organizations or sectors.

Finally, our results indicate that managers seeking to improve the well-being of their
employees should incorporate the growing body of evidence on the determinants of job
satisfaction among KWSs. For instance, interventions could address the work—life
balance of these emplovees by providing greater flexibility in work schedules and with
discussion of clear pathways for further promotion within the company. By contrast,
measures directed towards OWs could focus on traditional labour issues, like providing
lifelong training opportunities, protecting against health and safety risks, and guarantee-
ing company compliance with legally binding agreements on working hours.
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Dues the use of Internet for professional purposes foster employees' job satisfaction? We focus on six main work
characteristics — income, education, occupation type, autonomy, time pressure and social interactions — and we
develop new hypotheses on how Internet use moderates the effects of these factors, We use data from the
European Working Conditions Survey, and estimate a bivariaie ordered probit model, and a hicrarchical ordered
probit model, The resulls point out that Internet technologies enhance job satisfaction by improving access (o
data and information, creating new activities, and facilitating communication and social interactions, However,

these positive effects are skewed. Workers In some occupations, and with higher income and education levels,
benefit relatively more from the Internet wis-o-wis workers in occupations that are more weakly related to ICTs

activities.

1. Introduction

Internet technologies have by now become a fundamental working
tool in several professions. Despite the widespread diffusion and great
relevance of Internet, however, there is still limited knowledge about
the impacts that these have on workers' well-being. Specifically, does
Internet use for professional purposes affect job satisfaction, and if so
how?

The literature on job satisfaction has extensively investigated a
variety of factors that explain why some employees report higher sub-
Jjective well-being than others. In particular, extant research points out
the relevance of some main antecedents of job satisfaction: income
earnings and career prospects (Chen, Ployhart, Thomas, Anderson, &
Bliese, 2011; Ockenfels, Sliwka, & Werner, 2014), education and skill
levels (Green & Zhu, 20100, work organization and practices (Agypt &
Rubin, 2012 Golden & Veiga, 2003), and workplace relationships
(Colbert, Bono, & Purvancva, 2016; Mihail & Kloutsiniotis, 2016; Wood
& Ogbonnaya, 2016).

However, it is noteworthy to observe that only few studies have
until now explicitly investigated the relationships between Internet use
at work and job satsfaction (e.g. see recent papers in this journal:
Carlson, Carlson, Zivnuska, Harris, - Harris, 2017;
Charoensukmongkol, 2014; Huang & Liu, 2017; Robertson & Kee,
2017), This paper studies this relevant and still unexplored question.

* Correaponding author. Avinguda Tibidabo, 39-43, 08035, Barcelona, Spaln.

The general idea that we investigate is that Internet moderates the ef-
fects of work characteristics previously studied in the literature,
strengthening, or attenuating, their relationship to job satisfaction.
Specifically, we posit that Internet use at work can have four distinet
types of effects on workers' well-being. First, it provides users with
unprecedented opportunities to access data and information. Second,
Internet technologies have also led to the emergence of new activities
and services, and hence to the rise of brand new occupations, with
consequent new opportunities for skilled workers. Third, Internet use
for professional purposes may lead to time saving effects, so that em-
ployees can perform time consuming and repetitive fasks in a more
efficient manner than they did before. Finally, Internet enables distance
communication among workers through a variety of cheap and pow-
erful tools, which provide unprecedented opportunities for internal
communication and leadership, and facilitate the information flow
between managers and employees (Castellacei & Tveito, 2018),

These four channels, however, can have distinct effects on em-
ployess’ well-being. In fact, as pointed out by the coping model of user
adaptation to information technology (Beaudry & Pinsonneault, 2005),
employees that are faced with new ICTs at work make an effort to
understand, manage and adapt to these changes. Some employees will
perceive them as an opportunity, and will therefore be more likely to
use them as an active working tool to improve their performance and
job satisfaction (Bala & Venkatesh, 2016). Hence, Intermnet use at work
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will have heterogenous effects on employees, depending on their per-
sonal characteristics and background, and the type of tasks and activ-
ities they carry out.

To investigate this general idea, we focus on six of the most im-
portant antecedents of job satisfaction previously studied in the litera-
ture - income, education, occupation type, autonomy, time pressure
and social interactions — and for each of them we develop a specific
hypothesis on how Internet use moderates its effect on well-being,
Studying the moderating effects of Internet means that we seek to in-
vestigate the extent to which Internet use at work magnifies (or at-
tenuates) the effect of work characteristics on job satisfaction, and it is
therefore a suitable approach to uncover the heterogenous impacts of
digital working tools.

To test empirically these hypotheses, we use data from the European
Working Conditions Survey (EWCS), which provides a rich variety of
information on more than 35,000 workers across European countries,
The econometric analysis of this dataset faces a potential selection bias
issue, since the main explanatory variable of interest (intensity of In-
ternet use) is arguably not exogenous and randomly assigned, but it
depends on some employee- and work-specific characteristics. For this
reason, we specifly two equations, one estimating the determinants of
Internet use, and the other estimating the relationships between In-
wernet use and fob satisfaction.

The econometric results provide support for the general idea that
Internet use fosters job satisfaction by improving access to data and
information, creating new activities and opportunities, and facilitating
communication and social interactions, Further, the results also in-
dicate that these positive effects are not equally distribured among
different occupations and groups of workers, Emplayees in some spe-
cific occupations, and particularly those with higher income and edu-
cation levels, tend to benefit relatively more from Internet technologies
vis-a-vis workers in other occupations that are more weakly related to
ICTs activities.

On the whole, the contribution of this paper to the academic lit-
erature on the subject is twofold. First, we show that Internet use at
work has mult-dimensional effects on workers' well-being through
several different channels (income, education, occupation type, au-
tonomy, time pressure and social interactions). Although each of these
channels should be further investigated in future research, our work
presents a broad and encompassing multidimensional framework that
shows the importance of considering these distinet factors together.
Second, we develop and test new theoretical hypotheses that show that

—
Ingome

Autonomy

Job satisfaction
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the effects of Internet use at work are heterogenous, so that digital
technologies may lead to polarization patterns that may beneficial to
some groups of workers and less so for others,

2. Theory and hypotheses

The main argument we develop in this paper is that Internet use
affects job satisfaction by moderating the relationships berween work
characteristics and well-being. Specifically, the effects of Internet use
may vary substantially among workers. An important argument to un-
derstand these differences is based on the so-called coping model of
user adaptation to information technology (Beaudry & Pinsonneault,
2005). According to this medel, employvees that are faced with new [Ts
at work respond through cognitive appraisal and adaptation strategies,
i.e. they undertake effores to understand, make sense of, manage and
adapt to these changes. Bala and Venkatesh (2016), in particular, point
out that workers have different attitudes towards the adoption of ITs:
some employees will perceive them as an opporunity, and will there-
fore be more likely to use them as an active working tool to improve
their performance and job satisfaction. Other workers, by contrast, will
perceive the new technologies as a threat, and consequently will resist
their adoption, use them less intensively, and thus fail to exploit the
related opportunities. These different attitudes of workers towards di-
gital technologies, in turn, are related to a variety of employees’ per-
sonal characteristics and the type of working activities and tasks they
perform,

Hence, to study heterogenous effects of Internet use at work, we
make use of a broad and encompassing theoretical framework, The
framework is multi-dimensional, and it considers six major work
characteristics that have been studied in the literature, rather than fo-
cusing on one or few of them only, Other papers have recently made use
of a multi-dimensional model to study the determinants of job sa-
tsfaction (Chiaburu, Thundivil, & Wang, 2014; Diaz-Chao, Ficapal-
Cusl, & Torrent-Sellens, 2017; Erdogan, Bauer, Truxillo, & Mansfield,
2012}, However, the specific novelty of our framework is that it is built
up to investigate the effects of Internet use ar work, and that it points
out that such impacts can be analyzed as moderating effects via dif-
ferent work characteristics. Fig. 1 summarizes our theoretical frame-
wark and the six hypotheses that will be empirically investigated in the
next sections,

Income, One first important antecedent of job satisfaction refers to
income and career prospects, The wage of a worker is obviously an

Education and skills
——

e — |
Occupation type

/

Social imteractions

Fig. 1. Theoretical framework and hypotheses,
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impartant rewarding factor. Several empirical studies have found a
positve relationship between income earnings and job satisfaction
(Clark, 2005; Pichler & Wallace, 2009; Sousa-Poza & Sousa-Poza,
2000), However, extant research also indicates that the relative im-
pertance of wage vis-d-wis other determinants of job satsfactien is re-
latively small (Salvateri, 2010}, Social comparison theory points out
that a more important factor than the absolute level of income earnings
is workers' subjective perception of their wage level, which is in turm
affected by how the wage level compares to that of other workers
within the same company and/or occupation type (Clark & Oswald,
1996; Diener, Diener, & Diener, 1995; Easterlin, 1974; Ockenfels et al.,
2014). Furthermore, job satisfaction is not only affected by financial
characteristies and rewards at present, but also by future prospects, and
in particular job security and prospects for career advancement (Chen
et al, 2011; Clark, 2009; Glannikis & Mihail, 2011; Hackman &
Oldham, 1976).

We argue that Internet use strengthens the positive relationship
between income and job satisfaction. The reason is twofold. First, based
on social comparison, we posit that workers use Internet to compare
their income and career prospects to those of other colleagues and re-
levant neighbours. This social comparison will tend to increase (de-
crease) further job satisfaction for workers that have above (below)
average income carnings, and hence increase the elasticity of the in-
come-jeb satisfaction relationship. Second, workers that actively use
Internet as a major working tool typically belong to occupations {(or
organizational functions) that have on average higher wage levels than
others. These workers often perform tasks that are closely related to the
production and diffusion of ICT general purpese technologies, and work
in arganizations and sectors that face positive demand conditions and
rising market opportunities (Bresnahan, Brynjolfsson, & Hitt, 2002).
According to the coping model of user adaptation to information
technology, (Bala & Venkatesh, 2016; Beaudry & Pinsonneault, 2005),
these employees will be more likely to perceive Internet technologies as
an opportunity, and use them actively as a professional tool to increase
their performance. We therefore expect to find a stronger impact of
income earnings on job satsfaction for workers in these high-oppor-
tunities ICT-based activities, where Internet technologies represent a
main working tool, and a correspondingly lower effect for workers that
do not actively need to use Internet to perform their daily tasks. In
short, the joint effect of income and Internet use creates a polarization
pattern, which, in a cross-section of workers, implies an increase in the
elasticity of the income-job satisfaction relationship.

Hypothesis 1. Internet use strengthens the positive effect of income on
Jjob satisfaction.

Education and skills. Another central factor affecting job sa-
tisfaction is workers” human capital and education level. On the one
hand, a higher education level increases the chances that an employee
will have a higher wage level and a more interesting and rewarding job.
On the other hand, however, various empirical studies have found that
~ after controlling for income earnings — the correlation between edu-
cation level and subjective well-being at work Is actually megative
(Clark & Oswald, 1996; Salvatori, 2010; Sousa-Poza & Sousa-Poza,
20000, This can be explained in the light of prospect theory (Kahneman
& Tversky, 1979): when an individual invests more time in education
and human capital formation, her/his expectations about the desired
Jjob will also be higher, and it will therefore be more likely that the
waorker will feel more eritical and less satisfied with her actual working
conditions. In particular, empirical research indicates that overqualified
workers report significant lower levels of job satisfaction than others
(Belfield & Harris, 2002; Green & Zhu, 2010), By contrast, feelings of
competence provide personal satisfaction (Hackman & Oldham, 1576,
and on the job training, which fosters workers' ability to master and
manage complex working tasks, is typically reported to be important for
Jjob satisfaction (Pichler & Wallace, 2009),

We claim that Internet use moderates the negative relationship
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between education and workers' well-being. This is due to two reasons.
First, since Internet makes it possible to easily access a great amount of
information, it is reasonable to argue that highly educated workers will
have better and more complete information about working conditions
in their sector of occupation (and/er in the specific organizaton in
which they work), and hence they will be less likely to form wrong
expectations about the job corresponding to their education level, and
more likely to make realistic and well-informed expectations. The use of
Internet as an instrument to get information about the job market and
expected working conditions will therefore attenuate the negative effect
of education on job satisfaction. Second, Internet provides the oppor-
tunity to access specialized information that the worker needs to master
complex tasks, as well as to learn new things and get additional on-the-
job professional training. These information access and learning effects
will arguably increase workers' well-being, foster their feelings of
competence and ability to master working tasks (Venkatesh & Speier,
1999), and hence attenuate their dissatisfaction with actual working
conditions. Further, these moderating effects are likely to be stronger
for highly educated workers, which, according to the coping model of
user adaptation (Bala & Venkatesh, 2016; Beaudry & Pinsonneault,
2005), are more likely to perceive Internet as an opportunity rather
than a threat, and hence actively use it as a professional learning tool.

Hypothesis 2. Internet use attenuates the negative effect of education
an job satisfaction,

Occupation type. The analysis of the determinants of work-life
satisfaction also has to consider that there exists a great variety of oc-
cupation types, which in tuen affect the array of tasks that workers must
perform and the working environment that characterizes different
sectors of the economy. Specifically, the distinction between white
collar and blue collar work has impornant implications for job sa-
tisfaction and its determinants. In general, white-collar employees re-
port higher levels of well-being than blue collar workers (Glannikis &
Mihail, 2011; Lopes, Calapez, & Lagoa, 2014). Physical and safety
conditions are typically better in white collar occupations (Sousa-Poza
& Sousa-Poza, 2000). Further, white-collar work is often characterized
by less monotonous and repetitive working tasks (Pichler & Wallace,
20009}, as well as greater skill variety, namely the degree to which a job
involves a variety of different tasks that require the use of a number of
distinct skills (Hackman & Qldham, 1976).

We expect Internet use o make the positive relationship between
white-collar work and subjective well-being stronger. The reason is as
follows. Internet technologies do in principle provide oppertunities to
Improve working conditions In many sectors of the economy - e.g. by
improving physical safety at the workplace; or by enhancing task
variety, and making it easier to manage monotonous and repetitive
tasks. However, these effects are arguably polarized. Internet is not
used to the same extent by workers in different occupations, but it is
more intensively used in white-collar occupations and tertiary activities
(Bresnahan et al., 2002; Salanova, Cifre, & Martin, 2004). An active and
skilled use of Internet as a working tool in white-collar occupations
strengthens the performance and job satsfaction of workers in these
sectors, which are more likely to perceive Internet as an opportunity
rather than a threat (Bala & Venkatesh, 2016; Beaudry & Pinsonneault,
2005), By contrast, in blue collar occupations characterized e.g. by
physical work and repetitive tasks, Internet is not yet a major working
tool, and it is therefore less likely that employees will regard it as an
impartant professional instrument, and that it will then have important
effects on job satisfaction. In short, the fact that Internet use is stronger
in white-collar occupations creates a polarization effect, and this, in a
cross-section of workers, implies an increase in the elasticity of the
relationship between white-collar work and job satisfaction.

Hypothesis 3. Internet use strengthens the positive effect of white-
collar cccupation on job satisfaction.

Automomy. Another important factor that has extensively been
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studied in the job satisfaction literature is autonomy. Research shows
that when workers perform their tasks in an autonomous manner and
without being strictly dependent on their boss, other colleagues and/or
external partners, they are typically more motivated and satisfied
(Carlson e al., 2017; Golden & Velga, 2005; Hackman & Oldham, 1976;
Lopes et al,, 2014; Sousa-Poza & Sousa-Poza, 2000). For instance, self-
employed workers have been found on average to report higher levels
of job satisfaction than employed workers (Belfield & Harrls, 2002;
Clark, 2009; Pichler & Wallace, 2009),

A key point wo develop our hypothesis is that the degree of au-
wonomy that a worker has is largely defined by the leadership of the
organization for which she works, and the way in which her working
activities and tasks are organlzed. The availability of Internet technol-
opies per se will not have any direct effect on the worker's degree of
autonomy. Rather, we hypothesize that Internet use will have a mod-
erating effect, Le. It will strengthen the positive relationship between
autonomy and job satisfaction. In fact, workers that are allowed to have
some autonomy to define their own tasks and activities will find it
convenient to use Internet technologies to adopt innovative work
practices (e.g. telework; Askenazy & Caroli, 2010; Golden & Veiga,
2005). Internet can also be used as a powerful source to get access (o
specialized information and external knowledge, which may increase
the worker's ability to find own solutions to complex tasks without
being dependent on other colleagues or external partners. On the other
hand, workers that are not allowed to carry out their activities in an
autonomous manner will not be able to experiment with and benefit
from the use of Internet-based organizational tools. In summary, since
Internet use will increase job satsfaction relatively mere for workers
that are allowed to have a certain degree of autonomy, we hypothesize
the following moderation effect

Hypothesis 4. Internet use strengthens the positive effect of autonomy
on job satisfaction,

Time pressure. Another crucial dimension shaping employees
well-being is the time that waorkers have available to perform their tasks
and the tme pressure that they are subject o, In general terms, job
satisfaction is negatively related to the number of working hours that an
individual works per week (Clark & Oswald, 1996; Lopes et al., 2014;
Salvatori, 2010). Long work days also lead to a worse work=life bal-
ance, which in turn affects subjective well-being (Gallie & Russell,
20:0%; Seandura & Lankau, 1997). In addition to the amount of working
time, work-life satisfaction is substantially affected by the pace of work
itself: working under pressure, having frequently tight deadlines, and
not having enough time to carry out daily tasks are obviously negative
factors for workers’ well-being (Agvpt & Rubin, 2012), In particular,
Lopes et al. (2014), using the European Working Conditions Survey
(EWCS) for 15 EU countries, find that workers who report not having
enough time to complete their tasks report a lower level of job sa-
tsfaction; and Fichler and Wallace (2009), using the European Quality
of Life Survey (EQLS), find that job satisfaction is on average lower for
those workers who frequently have o comply with tight deadlines.

Simllarly to what argued in relation to autenomy, the extent of time
pressure to which a worker is subject is a mere work characteristic that
is defined by the leadership of the organization and/or the way in
which working tasks are organized. Internet technologies will have a
maderating effect on this, Specifically, we posit that Internet attenuates
the negative effect of time pressure on well-being at work. This is be-
cause of time-saving mechanisms that can benefit workers that are
subject to a high degree of time pressure, One of the central strengths of
Internet technologies is that they enable to perform working tasks in a
much more efficient and more rapid manner than before (Castellaccd &
Tveito, 2018), The use of e-commerce, onling banking, search engines
and Intranet portals, for example, makes it possible to camry out pur-
chase, marketing, sales and human resource management activities in a
more systematic and faster way. These time-saving mechanisms are
potentially relevant for workers' well-being, if employees can reduce
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the time they spend on time consuming, annoying and repetitive tasks,
and correspondingly allocate more time to other more rewarding and
interesting activities (Askenazy & Caroli, 2010; Dolan, Peasgood, &
White, 2008; Van der Doef & Maes, 1999), On the other hand, for
workers that are not subject to strong time pressure, the tme-saving
effect of Internet use will provide a less relevant channel o enhance
well-being at work. This means that, in a cross-section of workers, we
will observe the following moderation relationship™:

Hypothesis 5. Internet use attenuates the negative effect of time
pressure on job satisfaction,

Participation and social interactions. A sixth major antecedent of
well-being at work, according to extant research, is related w em-
ployees' social interactions with their colleagues, managers and ex-
ternal partners. Research points out the relevance of having good re-
lationships and a positive social environment at work, According to
social exchange theory, good relationships help employees to achieve
their goals, thus fostering job satisfaction (Colbert et al., 2016). Further,
a high degree of internal cohesion, ie. strong commitment to team
work and membership to an organization, is important to enhance
employees' creativity and well-being (Clark, 2009; Hilsheger,
Anderson, & Salgado, 2009). Active participation of employees in de-
cision-making Is also important and it inereases the trust in the lea-
dership and management of the organization (Helliwell & Huang, 2010;
Sousa-Poza & Sousa-Poza, 2000). By contrast, bad social relationships —
e.g. characterized by conflicts, discrimination amd harassment - are
factors that hamper well-being at work (De Clercq & Belausteguigoitia,
2017)

In general, the extent to which workers engage in social interactions
at the workplace is also an inherent work characteristic, which is de-
pendent on the leadership style, organizational setting and type of tasks
that employees perform. We argue that Internet use may strengthen the
positive relationship hetween participation and social interactions, on
the one hand, and well-being at work, on the other, The reason for this
is that Internet-based communication platforms - such as Intranet,
Skype meetings, video conferences, and social media at work — may
enable and facilitate social interactions at the workplace, and particu-
larly so in large and complex organizations in which workers are not co-
located. These ICT-based devices facilitate communication and informal
interactions between workers of the same organization, improve the
information Mow between managers and employees, and also create
new channels to have closer contact with external agents such as sup-
pliers, users and clients (Charoensukmongkol, 2014; Huang & Liu,
2017; Mogbel, Nevo, & Kock, 2013; Robertson & Kee, 2017). These new
communication channels provide therefore increased opportunities to
strengthen the employees sense of participation and organizational
commitment, which are important for their feelings of well-being at
wark. The key peint of our hypothesis is that Internet-based commu-
nication technologies will provide enhanced opportunities for social
interactions for those workers and organizational settings in which the
latter represent an inherent part of working activities. On the other
hand, for workers In occupations that are more based on individual
wark and less dependent on social interactions, Internet-based com-
munication technologies will not represent a relevant channel to en-
hance well-being. In short, this argument implies the following:

Hypothesis 6. Internet use strengthens the positive effect of
participation on job satisfaction.

* However, it would also be possible to point eut an opposite argument (in
line with Agypt & Rubin, 2012): Internet may possibly increase the fragmen-
mtion of work and intensify the frequency of unexpected (irregular) deadlines.
If this effect prevails on the one pointed out in Hypothesis 5, Internet use may
then mern to exacerbate the negative effect of time pressure on job satisfaction.
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Table 1
Indicators: definitions and descriptive statistics.
Variahle Definision Mean S0 Min  Max
Jub satisfaction On the whole, are you ssisfied with working cond in your main paid job? Three categories: 1 = Not satisfied; 206 065 1 3
2 = Satisfied; 3 = Very satisfied.
Inermnet use Does your main paid job invalve wing internet, emall for professional purposes? Seven categories: from 1 = Never'to 282 227 1 7
7 = 'All of the time.
Income and career prospeces
Income eamings fet monthly income earnings from main job. Three categories: 1 = belfow the country mean; 2 = at the country mean; 200 085 1 E
3 = above the country mean.
Incame {perceived) Are you well paid for the wark that you do? 303 L6 1 5
Five categories: from 1 = Strongly disagres’ 10 5 = Strongly agres’.
Insecurity Do you agree you might lose the job in the next & months? 217 L 1 5
Five entegories: from 1 = Sirongly disagree’ io 5 = Strongly agree'.
Career prospects Does your job offers good prospects for carcer advancement? 269 122 1 5
Five catcgories: from 1 = “Swrongly disagree’ 1o 5 = Sroaghy agree.
Education and skills
Education What is the highest level of edueation or training that you have successfully eompleted? Seven 1SCED codes: (rom 33 126 O 6
0 = 'pre-primary edocation’ to 6 = ‘second stage of tertiary education’
Trining needs 1 if worker states s/he needs further training to cope well with the duties. 0lz 033 0 1
Croer qualification 1 if worker states the demands ane too low in relation to hissher skills, 3z 047 0 1
Learning 1 if worker siates his/her main paid job involves leaming new things. 07 ods 0 1
Teaining 1 if worker states s/he has underpone some tradning activithes during the past 12 months. iz 047 0 1
Decupation [ype
White collar-skilled 1 I!'wau&er is working In |J|e mp lhme lard | categories (legislators, senior officials and managers, 038 049 0O 1
pr and i 1
White collar-unskilbed 1 if worker is working inﬂw-limi!:lmmdﬂ{cluhmdnmu workers and shop and market sales workers) 027 044 0 1
Blue collar-skilled 1 if worker {5 working in the 6 and 7 1500 codes (skilled agriculnaral and fishery workers and craft and related trades 015 036 O 1
workersh
Blue collar-unskilled 1 i worker is working in the 8 and 9 1500 codes (plant and machine operators and assemblers amd slementary 0 040 0O 1
pecupatons)
Autonony
Cram ikleas You are able to apply your own ideas in your work. o A | 5
Five categories: from 1 = Newver’ to 5= ‘Always’,
Awtonomy 1 if worker siates s/he is able 1o choose the order of tsks, methods of work and speed or rate of work, 066 047 0 1
Probdem solving 1 i worker sates his/her main pakd fob invilves solving unforeseen problems on his her own. 082 039 o0 1
Supervision Mumber of people supervised. Lz o5z 1 3
Three categories, from 1 = ‘none’ o 3 = "10 or more’.
Flexible time 1 if worker states his/her working hours are entirely self determined. 016 0.36 1} 1
Self-assessment 1 i worker states his/ber main paid job involves seli-assessing the quality of his/her own work, 074 044 O 1
Working pamners You hove a say in the cholee of your working partmers. 233 156 1 5
Five categories, from 1 = Newver to 5 = ‘Abways’.
Time pressure
Pace Youir job invalves working at very high speed and with tight deadlines. 371  1B9 1 T
Seven categories: from 1 = Mever' to 7 = "All of the time.
Available time 1 if worker states 5/he has enough time 1o get the job done. 090 030 O 1
Working hours How many hours do you uwsually work per week in your main paid job? M|e0 1195 1 106
Work-life balance Do your working hours fit in with yous family or social commitments cutside work? Four categories: from | = ‘notatall 308 079 1 4
very well o 4 = very well,
Participanion and social interactions
Management suppart Your manager helps and supports you. Five categories, from 1 = Never' to 5 = "Always' a7 129 1 5
Calleagues Warker agree s/he has very good friends at work. 391 097 1 5
Five categories, from 1 = ‘swongly disgree’ fo 5 = ‘sronghy agree’
Discriminaticn 1 if worker states s,/he has heen subject to discrimination (an the basis of his/her gender, sexual orientation, or s 024 0 1
disbility} during the lass 12 months,
Ohher work charaeterisnics
Work quality Your job gives yous the feeling of work well done. 425 092 1 5
Five categaries: from 1 = Never' to 5 = 'Always.
Employes 1 if worker employment status is emplayee. 084 036 O 1
Monatonous 1 if worker states his/her main paid job involves monotonous tasks, 044 050 O 1
Rotating 1 if worker swtes his/her job involves rotating wsks between him/herselfl and colleagues. 045 050 O 1
Personal characteristics
Gender 1 if worker s male. L1} 1
Age Age of worker, 16 89
Safety 1 if worker think his/her health or safeny is an risk because of his/her work, (1] 1
Health Number of days absent because of health problems. L] 5
Six categories: from 0 = 'never’ to 5 = 50 days or more’,
Parmner and children 1 if worker & living with spouse/panner and son/daughter under 15. oz 047 0 1
Panner and no children 1 iF worker bs living with spouse/panner and witheus son/daughter. 035 048 O 1
Single and ehildren 1 if worker i living without spouse/partner and with son/daughter ander 15, e 023 0 1
Single and no children 1 i worker i living without speuse/partner and without sony/daughter. 037 0d4d 0 1
Note: N = 35 856.
145
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3. Data and methods

The empirical analysis makes wse of data from the European
Waorking Conditions Survey (FWCE), which is a large scale survey of
workers in European countries (for previous works using this data
source, see Green & Mclntosh, 2001; Lopes et al, 2014; Martin &
Omrani, 2015). We use data from the two most recent waves of the
survey, referring to the years 2005 and 2010 respectively. We include
all workers older than 16, and whose place of residence is in the Eur-
opean Union countries. The final sample contains 35856 workers,
Respondents in the 2005 survey are not the same as those in 2010 wave,
s0 that the dataset is not a panel but rather as a pooled cross-section.
Table 1 presents the indleators that we use in the empirical analysls, the
corresponding EWCS, p. 7363 survey questions, and some descriptive
statisties.”

We group the indicators into some main categories corresponding to
the major conceptual dimensions noted in section 2. The top of Table 1
reports descriptives for the two main variables in our analysis, The
dependent variable, job satisfaction, is a categorical indicator ranging
between 1 and 3 (not satisfied; satisfied; very satisfied). The main ex-
planatory variable is a categorical indicator of intensity of Internet use
at work ranging between 1 and 7. The next groups of variables are the
six conceptual dimensions on which our hypotheses fecus: (1) inceme
and career prospects, (2) education and skills, (3) eccupation type, (4)
autonomy, (5) time pressure, and (6) participation and social interac-
tion. Finally, the bottom of Table 1 lists some variables measuring other
work characteristics and personal characteristics (e.g. age, gender,
health, ete.), which we will use as control variables in the econometric
analysis.

The objective of the econometric analysis is to investigate how
workers' job satisfaction (dependent variable) is affected by their use of
Internet for professional purposes. An important issue that has to be
taken into account in this analysis is that the main explanatory variable
of interest, Internet use, is arguably not an exogenous and randomly
assigned variable, but it is in burn dependent on a set of work-related
and personal characteristies, In partieular, workers that report above-
average Internet use are more likely to be in white-collar occupations,
and they have higher education and skill level than other workers. This
means that when we estimate the relationship between job satisfaction
and Internet use we have to take into account this sample selection
pattern.

To take this issue into account, we adopt a (wo-equation econo-
metric approach. The first step is a selection equation that investigates
the factors explaining why some workers have higher Internet use in-
tensity than others, whereas the second equation studies the relation-
ship between job satisfaction and Internet use (plus a set of control
factors). The econometric model is the following:

INTi = @+ 3, [BWCL] + 3 [F"PCL] + 42, + i 1)

I8 = p + INT, + 25, [RWCE] + 2, [${ANT=WCE))
+ 2, [9PCh] + oy @

where [INT denotes internel use, J5 job satisfaction, WC the set of work
characteristics, PC the vector of personal characteristics, Z is a peer
effect included as instrumental variable (see below), and o and ¢ are the
error terms of the two equations. The subscripts i, ¢ and ¢ indicate the

T We will use the indicators listed in Table | as separate variables, and we will
net combine together the various factors relating o the same conceptual di-
mension, The reason for this is thar the Cronbach’s alpha for each dimension are
low on average (below 0,50 in most cases), hence it is not appropriate to
eombine the various items together inte a single composite factor. We alse think
that working with single-item indicators, rather than composite factors, enable
o much clearer interpresation of the emplrical results.
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individual worker, time period and country respectively. The subscript
k indicates the kth variable in the vectors of work and personal char-
acteristics,

In equation (1], twio main variables account for work-related char-
acteristics (WC), Le. occupation type and education level, since it s
reasonable to expect that workers in high-skilled white collar occupa-
tions are more likely to actively use Internet as a central working tool
(Bresnahan et al., 2002). Among the personal characteristics (PC) that
may affect intensity of Internet use, equation (1) controls for workers'
age, gender and health conditions. Finally, to improve identification of
the model, we include an instrumental variable Z that is not included in
equation (2) and that is uncorrelated with the emmor term of the second
equation.

We exploit cross-country differences in broadband take-up among
European nations as a source of exogenous variation that affects workers'
Internet use intensity. Specifically, the instrumental variable we use is the
average level of computer infrastructures in each country, which suppo-
secly facilitate and foster Internet adoption by firms and a consequent
active use of it for professional purposes by individual workers (Forman,
2005), We measure this vardable as the share of households in each
country that report having at least one personal computer in their home
(source: Furostat and OECD statistics). This variable is a so-called peer
effect, based on the idea that the intensity of Internet use of each in-
dividual worker will partly depend on the overall level of ICT infra-
structures in the country, in line with models of ICT adoption and diffu-
sion (Agarwal, Animesh, & Prasad, 2009 Goolsbee & Klenow, 2002;
Pénard, Poussing, & Suire, 2013), We take lagged values of this variable
(two years before each survey period) in order 1o ensure that it predates
the outcome variable and it is thus uncorrelated with common shocks (see
discussion of this point in Angrist & Pischke, 2008 192-197).

The key assumption of this identification strategy is that the in-
strumental variable affects job satisfaction only through its impact on
Internet use intensity, and that it is therefore uncorrelated with any
possible unobserved determinant of job satisfaction. This is a reason-
able assumption, since for each worker § in our dataset, the extent of the
diffusion of computers and broadband Internet in the eountry in which {
lives is determined by a set of country-level dimensions that cannot be
affected by each individual worker (and particularly so since our
country-level instruments predate the individual-level outcome vari-
able).

In equation (2), we include among the regressors a large number of
work-related and personal characteristics that have previously been
studied in the job satisfaction literature (for a full list and definition of
these variables, see Table 1), Further, we add a set of interaction effects
between internet use and each work characteristic, which test the six
hypotheses put forward in section 2. The vector of estimated coeffi-
cients p does therefore represent the results of these hypotheses tests,

We estimate the two equations simultancously as a recursive bi-
variate ordered probit model. The recursive bivariate probit is a model
with correlated disturbances, in which the dependent variable of the
first equation (INT) appears on the right-hand-side of the second
equaton (Monfardini & Radice, 2008; Sajaia, 2008).

An additional issue that has to be taken into account relates to the
multi-level nature of the data, since individual workers in our sample
belong to {are clustered within) different countries. We consider this
aspect in two ways. First, we estimate the bivariate ordered probit by
clustering standard errors at the country level. Secend, we also estimate
the same equations by using a hierarchical ovdered probit, which ex-
plicitly takes into account the multi-level nature of the data.

Finally, we also estimated these two regression models (hivariate
and hierarchical) in two different ways in order to assess robustness of
the results. First, we have estimated them as ordered probit models,
since the dependent variables in the two equations are defined as ca-
tegorical indicators. Then, we have redefined the two dependent vari-
ables as dummy indicators (low vs, high job satisfaction), and estimated
the same model specification through a probit model.

Work, Knowledge and Subjective Wellbeing
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Table 2
Regression resulis; equation (1), Dependent variable: Internet use, Baseline resulis (without interaction variables).
(.1 .2 Ik (1.4)
Bivariate ordered probit Hierarchical ordered probit Blvariate prabit Hierarchical probic
Coef, (Cluster 5K} Coef, {Robust SE) Cocf. (Cluster SE) Coef. (Hobust SE)
Education 0.229™" (.029) 0.272* {.020) 04207 (059) 0494 [.045)
White collar-skilled 1.433™ [085) 1.338™" [.D6T) 1436 {061]
White-collar-unskilled 1.093™" (041} 10317 {.039) 1.145™ (.050)
Biue collar-skilbed 0125 LO6T) 0,197 (038) 0062 {.073)
Company sl 0,062 [016) 0,044 {006} 0072 L014)
Age = 003" (001) - 0,005 (,001) = 0,004 (001}
Health =G (D05 = [L006 (004) = 0,016 [.DD&} ={u012™ (.005)
Gender 0128 (.025) 0163 {020} 0,109 (0300 01427 [.019)
Computer access 0004 (003) 0.008™" {002} DL {.004) QUH0G™ {.003)
Year 2005 — 009 (063} —0.085" (048] —0.114 [.085) —0.134™ (053]
Clservations ELE L 36,684 35,856 ELHE
LE iest of independent cquations FOTT 2000
Wald vess of tho=0 55717
Country varianoe (cond) 0.024 (009} 0023 (L00T)

Note: Clustered standard errors in parentheses in 2.1 and 2.3 equations. Robust standard errors in parentheses in 2.2 and 2.4 equations. Constant and country
dummies included. Dependent variable in regression 1.1 and 1.2; Internet use (categorical). Dependent variable in regression 1.3 and 1.4: Internet use dummy (1 if
worker reports use of Internet for half of her working time or more; O if worker reports use of Internet for less than half of her working time).

“sigrificant level at 10%. *° Significant level a1 5%. ™° Significant level a1 1%.

4. Results
4.1. Baseline results

We first present regression results for the baseline model that does
not include any interaction variable. Table 2 reports the baseline results
for equation (1), where the dependent variable is the intensity of In-
ternet use. As expected, the workers' education level is positively and
significantly related to their intensity of Internet use for professional
purposes. A higher education level does in fact increase the probability
that a worker ls employed to carry out skilled and advanced tasks in
which Intermet is & main working tool. Relatedly, the white-collar oc-
cupation variables are also positive and significant, confirming that
workers in tertiary occupations are more likely to actively use Internet
as a main professional instrument. The skilled blue-collar occupation
variable has also a positive, though lower, estimated coefficients {(the
reference category is the group of unskilled blue collar occupations,
which on average use Internet much less frequently than others). Fur-
ther, the estimated coefficlent of the company size varlable is positive
and significant, in line with extant research suggesting that larger or-
ganizations are more likely to adopt Internet carly, and to use it as an
instrument of internal communication between teams and establish-
ments that are not co-located (Forman, 2005). Next, a set of personal
characteristics turn out to be significant in the regressions. Age has a
negative coefficient (younger workers are more used to work with di-
gital technologies). Gender has a positive coefficient (male workers
more likely to actively use Internet for professional purposes). The sick
leave variable indicates that workers that have had health issues in
recent menths report on average a lower intensity of Internet use at
waork (see columns 1.3 and 1.4). Finally, the results in Table 2 also point
out a positive relationship between the (lagged) computer access vari-
able and Internet use at work. This result is statistically significant in
the hierarchical models reported in columns 1.2 and 1.4. The inter-
pretation of this is that the average level of computer infrastructures in
each country is a pre-condition that festers Internet adoption by firms
and a consequent active use of it for professional purposes by individual
waorkers.

Table 3 shifts the focus to the equation of main interest (equation
(2}, which estimates the determinants of job satisfaction. Before we
discuss the relevant interaction effects (hypotheses tests), let us first
look at the baseline regression results for the main explanatory and
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control variables included in equation (2), First, income earnings per se
do not have a significant effect on work-life satisfaction. However, the
perceived income varfable (measuring the extent to which workers
report they are satisfied with their wage level) is positively and sig-
nificantly correlated with job satisfaction. The other two variables in-
cluded in the model as part of the same conceptual dimension - job
security and career prospects — are also positively related to job sa-
tisfaction. These results indicate the importance of perceived Income
and career prospects as important factors that motivate workers and
spur their well-being at wark.

The next set of variables measure education and skill-related effects.
The indicator of workers' education level is negative (as expected on the
basis of previous studies). The negative sign suggests that highly edo-
cated workers are more likely to have higher expectations about their
job and so more easily be disappointed of their actual working condi-
tions, The other variables in this dimension corroborate this inter-
pretation. Employees that consider themselves overqualified for the job
report on average lower satisfaction at work. On the other hand,
workers that feel they would need further tralning {i.e. feeling them-
selves not enough qualified for the tasks they perform) report lower job
satisfaction. Overall, these findings indicate that the key aspect to foster
well-being is not the education and skill-level per se, but rather the
extent to which workers' skills match those that are required to perform
their daily working tasks. Regarding the three dummy variables ac-
counting for the type of occupation, these confirm that white-collar
workers have typically better working conditions and higher well-being
than blue-collar workers. This effect Is stronger and more significant for
workers in high-skilled white-collar occupations.

Shifting the focus to the variables measuring autonomy, the re-
gression results confirm that workers that have greater autonomy to
apply their own ideas, choose their working partners, and organize
their working schedule in a flexible manner are on average more sa-
tisfied than other workers in the sample. Further, the variables ac-
counting for the time pressure dimension do also turn out to be im-
portant and in line with extant research. In particular, we do not find
job satisfaction to be affected by the number of working hours per se,
but rather by the extent of time pressure that the work is subject to, e.g.
measured by its pace (frequency of tight deadlines), available time to
complete tasks, and the work-life balance that the worker reports to
hawve,

The sixth relevant work-related dimension that is considered in the
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Table 3
Regression resulis: equation (2}, Dependent variable: Job Satisfaction. Baseline results (without interaction variables).

(21} 2.2 (2.3 (2.4)

Bivarinme ordered probit Hiernrchizal ordesed probic Eivariate probic Hierarchical probic

Coef. {Cluster SE) Coef. (Robust SE) Coef. (Claster SE) Coef. (Hobust SE)
Intermel use 0.003 (.OZBY D000 (004) =039 171) = 0019 {.020)
Income earnings — 0,006 (013) —0.030 (013 DUOGD [035) Ol (0A5)
Income {perceived)} 0.2617 (011} 0265 (L.011) 05887 [.048) 06027 (.050)
Insecurity — 126" (O18) — 0,029 (018} - 0,341 (,059) — 03367 (A54)
Carcer prospoects 00507 (011} 0148 (.010) 0,405 L044) 0420 (040
Education = 0.007 (016) =0.018°" (.008) - 0,038 {.059) = 00B9 (038)
Training needs = 00817 [024) = 0,075 (025} =0.208"*° (.036) =0LZ10°* ((A38)
Over qualification — 0047 (.025) — 00467 [025) = D134 (036) — 01327 (038)
Learning 0.024 (O18) 0.029 (021} D107 (025) QLA 023)
Training 0.023° (013 0.0317 (014) Q070" (016) G078 (5D
White collar-skilled 0,083 (,083) LORT (040) e (091) G110° {060)
White collar-unskilled 0,062 (0520 QLOFT (024) 194%° [O75) 135 (045)
Blwe collar-sgkiled = 0,033 (.036) = 0,022 [.036) 0,059 {.044) 0,073 (.045)
Orwn ideas 0.054™ L.OO7} 00567 (008) L1457 (047 149 (45D
Aubonomy 0.042" (023) D.044" [OZ3) DU0G0 [L.037) 0063 (039)
Self-assesement 0.027 (022) 0.033 (0Z3) D054 [03T) 0059 (L0400
Flexible time 0,227 (056} 0223 (.068) 0.129° (O70) 0.122° (070)
Waorking parters 0,023 (007} 00237 (.007) 0031 (.042) .02 (0a8)
Froblem salving 0,037 (02) - 0.042°° (019) = 0.061°*° (,020) = 0L0G9°* (A20)
Supervision = 0027 013} =0.024 [.015) 00D L.0O55) D011 (055)
Pace = D036 (007) =D.035""" L.O0O7H = D.1497 (024) =052 (022)
Warking hours 000 (001} 0.000 (001} QU000 {.002) 000 02)
Avwailable time 0035 (.021) DLI2E™" (23] QL2917 03] 0275 [034)
Waric-life balance 02897 (015} QL2907 (016) 0456 (D41) (L4627 (041)
Management suppart 0,093 (005} CLOMB2 004) 03407 L014) 344 L0103
Colleagues 0,144 (013} 01487 (013) 0.300°" (051) 03117 (046)
Diserimination = 0275 [040) =0.278°"" (.042) = 0,433 (049} =441 [045)
Wark qualiny 0.203™ (011} D3 (L010) 03417 [029) 0339 (02T
Employee -0 165 (113) —0.061 (132) — 0,073 118) —0.102 {.114)
Monotonous — 0144 [024) —0.0417"" (024} —0.178"" (.022) —0.182° (425)
Rotating = 0029 [021) =008 [0E1) =0.053" (017} = 0055 (016]
Gender =001 (010) =0.010 [.O07T) 043" [.020) 039" [.016)
Age = 0.00Y [002) - 0.00]1 [,00Z) = 0,00 (00N = D000 . D02}
Safery = 0417 [L04T) = 04197 L0473 =057 (.042) =597 (0410
Health —LOET™ 010) — 0067 (005 — 0078 (015} — 076" (013)
Partner and children 0.057 (.018) 0058 [.020) DU09B" (.053) 0107 [.054)
Partner and no chiliren 0,081 (015} 0.047°" (016) D16 (034) 1147 (032
Single and children 0.028 (.046) 0.041 (042} 0,059 {.037) 084" (.041)
Year 2005 =0,065" {,034) = 0063 [.041) = 0,056 [ 046:) = 00034 { D44}
Ohseryations 35,656 36,584 35,856 36,654
LR test of independent equations FOFT.200
Country variance [cons) 028 007} 0049 (03)
Wald test of tha=0 5278

MNote: Clustered standard errors in parentheses in 2.1 and 2.3 equations, Rebust standard errors in parentheses in 2.2 and 2.4 equatiens, Constant and country
dummies incleded. Dependent variable in regression 2.1 and 2.2: Internet use (categorical). Dependent variable in regression 2.3 and 2.4: Internet use dummy (1 if
worker reports use of Intermet for half of her working time or more; 0 if worker reports use of Internet for less than half of her working time). In regressions 2.3 and

2.4 all variables are included as dummies,

“Slgnificant level at 10%. *° Significant level at 5%, *°° Significant level ay 1%,

regression maodel includes indicators of participation and social inter-
actions at work. In line with previous research, we find that workers
that report to have support from their organization’s management and
good relationships with their colleagues feel more committed and
contempt at work; whereas employees that experience discrimination
report significantly lower levels job satisfaction.”

5 Further dawn, Table 3 also reports the estimated coefficients for some re-
levant personal characteristics that are included in the model as control vari-
ables. Neither the gender nor the age variable rums out to have a strong
cocfficient in the regressions. On the other hand, safety and health conditions
are significantly and strongly eorrelated with well-being. Finally, the eivil status
dummy variables indicate that individuals that have a partner (or a spousc)
repart above-average levels of job sarisfaction.
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4.2. Results of hypotheses tests

We then test the six hypotheses previously outlined in section 2 by
adding a set of interaction variables in equation (2). We first include
each of these interaction effects alone, and then insert all of them
jointly in the regression model, When assessing the regression results
for the interaction effects, it is important to note that in discrete choice
econometric medels the relevance and significance of interaction vari-
ables must be evaluated by looking at their marginal effects (Al &
MNorton, 2003). Table 4 reports the estimated predicted probabilities
and related marginal effects (corresponding to regression 2.4 in
Table 2), which represent the results of our hypotheses tests.

Hypothesis 13 Income. All four interaction variables relating to this
dimension have the expected sign: the interaction effects for income
earnings, perceived income and career prospects are positive, and the
one for job insecurity is negative, These indicate that the active use of
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Table 4
Resulis of hypotheses tesis: estimated marginal effects of interaction variables,
Interaction variable Predicted prohabilities and marginal effect Test of hypotheses
Income eaming: " Internet use Pr {Internet = 0; Income eamings = 0} 0.792 Hii Income
Pr {Internet = 1; Income: eamings = 1} 0.869
Marginal effect +0LO7E™
Income (percelved) * Internet use Pr (Intermet = O; Perceived income = 0) 0,735
Pr (Intemet = 1; Perceived income = 1) 0,540
Marginal effect o205
Insecurity * Interme use Pr {Intermet = O; Insecurity = 0) 0.854
Pr {Intérnet = 1; Insecirity = 1) 679
Marginal effect =075
Career prospects ™ Infernet wse Pr {Intemct = {0; Career prospects = (1] 0.7
Pr {Intermet = 1; Career prospects = 1) 0.920
Marginal effect 015597
Education * Internet use Fr (Internet = 0; Education = ) 0,801 H2: Education
Pr {Intermet = 1; Education = 1) 0.854
Marginal effect = 0053
Trining needs * Intermnet use Fr (Intermet = &; Training needs = 0) 0.821
Pr {Internet = 1; Trtining necds = 1) 0.805
Marginal effect =016
Owver qaalifiearion ° Intermer use Pr {Intermet = (0 Ower qualificarion = 00 0,834
Pr (Intemet = 1; Over qualification = 1) 0.764
Marginal effect = D.050%""
Learning * Internet use Pr {Internet = ; Leamning = 0) 0.755
Pr (Internct = 1; Leaming = 13 0.851
Marginal effect +0.096™""
Tmining * internet use Pr (Intemict = O; Tradning = 03 0797
Pr (Intermet = 1; Training = 1) 0862
Marginal Effect +0.064%°*
White collar-skilled * Internet use Pr (Internet = & ‘White collar-skilled = 00 0.787 i Decupation type
Pr (Intermet = 1; White collar-skilled = 1) 0.874
Marginal effect + 0,087
White collar-unskilled * Internet nse Fr (Intermet = &; White collar-unskilled = 0) 0,818
Pr {Intemet = 1; White coflar-unskilled = 1) 0.817
Marginal Effect =001
Blue collar-skilled * Interner ase Pr (Intermet = O; Blue collarskilled = 01 0.825
Pr {Intérnet = 1, Bhue collar-skilled = 1) 0.783
Marginal effect —0.042%
Cram ieas * Internet use Pr (Intermet = 0; Own: ideas = 0} 0745 Hié: Autonomy
Pr (Internet = 1; Own ideas = 1) 0,881
Marginal effoct +0.036%
Autonomy ° Internet ase Pr {Intermet = 0; Amonomy = 0) 0.755
Pr {Internet = 1; Autenamy = 1) 0.852
Marginal effect <o
Froblem solving * Internet use Fr (Internet = &; Problem solving = 0} 0.778
Pr {Intermet = 1; Problem solving = 1) 0,837
Marginal Effect +0.055%
Supervision © Intemer use Pr (Intermet = () Supervision = 0) 0.810
Pr {Internet = 1; Supervision = 1) 0,872
Marginal Effect + 0062
Flexible time ™ Internet use Pr {Internet = O; Flexible time = 0) 0.815
Pr {Intermet = 1; Flexible time = 1) 0879
Marginal Effeet + 0.064%°°
Seli-assessment * Internet use Pr {Internet = ; Self-asscssment = 0) 0779
Pr (Internet = 1; Sell-assessment = 1s) 0.833
Marginal Effect +0.054%
Working partoers * Inbernel e Pr (Internet = 0; Working pantners = 0 0810
Pr (Internet = 1; Woerking partners = 1) 0.872
Marginal Effect + 0062
Pace * Internet use Pr {Internet = 0; Pace = ) 0.872 HE! Time pressure
Pr {Internet = 1, Pace = 1) 0.773
Marginal effect ~0,099"""
Available time * Intermet use Pr (Intermet = O Available time = 0) 0.648
Fr (Intemmet = 1; Available time = 1) 0.821
Marginal effect +0.173"
Work-life balance * Internet use Pr {Intemet = {; Work-life balance = 0) 0628
Pr (Intermet = 1; Work-life balance = 1) 0,858
Marginal effoct + 0,230
(continued on next page)
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Table & (contimued)

Computers in Human Behavior 90 (2019) 141-152

Interaction vasiable Predicted probabilities and masginal effect Test of hypotheses
Management suppart © Interet use Pr (Internet = 0 Management suppor = 0) 0722 HE: Participation
Pr (latervet = 1; Managenest support = 1) 0,888
Marginal effect +0. 167"
Colleagues * Internet use Pr (Internet = 0; Colleagnes = 0) 0.657
Pr (Interet = 1; Colleagues = 1) 0858
Marginal effect +0.1627*
Dizerimination © Intemet wse Pr {Iaternet = O Discriminaticn = 0) 0,835
Pr (Internet = 1; Discrimination = 1) 0.560
Marginal effeet =0LXF5"

Mote: ** Significant level at S%.
**"Significant level at 1%.

Internet in higher income groups of workers increases the probability
that the workers are satisfied with their job by around 8-20%. These
positive marginal effects provide support for the first hypothesis, ac-
cording to which Internet wse strengthens the positive relationship
between income and job satisfaction. The interpretation of this result is
twofold. First, Internet use may induce social comparizon mechanisms
that will benefit relatively more workers with higher than average in-
come. Second, workers that actively use Internet as a major working
wol have on average higher wage levels and better career prospects
than others. They work in organizations and sectors that, due to their
relatedness to ICT general purpose technologies, face positive demand
conditions and rising market opportunities, and tend for this reason to
perceive Internet technolpgies as an opportunity to improve their per-
formance and job satisfaction,

Hypothesis 2: Education. In this dimension, we find three inter-
action effects to be particularly important: those for the education level,
learning and training variables. All three have positive marginal effects,
Specifically, the interaction effect for the education variable indicates
that highly educated workers that make active use of Internet are about
5% more likely to be satisfied with their job, In line with Hypothesis 2,
this finding confirms that Internet use moderates the negative re-
latienship between education and job satsfaction. And the interaction
effects for the leaming and training variables suggest that the reason for
this is that Internet makes it casier to access information, leam new
things and carry out specialized on-the-job teaining, These information
access and learning effects contribute to increase workers' well-being,
enhance their feelings of competence, and hence attenwvate their dis-
satisfaction with actual working conditions.

Hypothesis 3; Occupation type. Two interaction effects turn out to
be important and provide support for this hypothesis. The first Is the
one between Internet use and high-skilled white-collar cocupations,
which has a positive and strong estimated marginal effect: workers in
these secupations and which alse actively use Internet for professional
purposes are nearly 9% more likely to report above-average job sa-
tisfaction. The second is the interaction between Internet use and blue-
collar occupations, which, conversely, has a negative marginal effect
(indicating that the active use of Internet in blue-collar occupations
does actually lead to lower well-being). Taken together, these two in-
teraction effects confirm the hypothesis that Intemet use makes the
positive relationship between white-collar work and subjective well-
being stronger. The interpretation of this finding is that an active and
skilled use of Internet as a working tool in white-collar occupations
strengthens opportunities and outcomes relatively more for workers in
these sectors (in line with the model recently put forward by Bala &
Venkatesh, 2016).

Hypothesis 4: Autonomy. The results provide support to the idea
that there is a joint effect of Internet use and avtonomy of work on job
satisfaction. All seven interaction variables related to this dimension
have a positive and statistically significant marginal effect, ranging
between 5% and 13%. This evidence corroborates the idea that Internet
use strengthens the positive relationship between autonomy and job
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satisfaction. The reason for this is that Internet facilitates the im-
plementation of new work practices in which emplovees have a higher
degree of autonomy of working tasks, and greater flexibility in their
working schedule. Internet does also spur the access to information and
external knowledge, which may then increase workers' ability to find
own solutions o complex tasks. These effects are more beneficial for
waorkers that are allowed to have a certain degree of autonomy at work,
explaining why we observe such interaction effects in this large cross-
section of workers.

Hypothesis 5: Time pressure. The hypothesis we formulated is that
Internet use may attenuate the negative effect of time pressure on well-
being at work, due to time-saving effects that digital technologies ty-
pically provide. The interaction variable for the variable work-life
balance is positive and significant, as expected, and it has a strong es-
timated marginal effect of 23%. The interaction effect relating to the
available time variable is also positive, significant and large in magni-
tude (17%). On the other hand, the interaction between Internet use
and the pace variable turns out to be negative (instead of positive as
expected).”

Hypothesis 6; Participation and social interactions. The interac-
tion effects that we have retained in the model to test this hypothesis
are those for the varlables management support, colleagues, and dis-
crimination. The first two have positive and significant marginal effects.
The findings support the idea that Internet use strengthens the positive
relationship between participation and job satisfaction, and they point
out that this interaction effect is strong for both management support
and for the relatdonships with peers and colleagues (around 16%). The
interpretation of this mechanism is that Internet-based communication
platforms facilitate social interactions at the workplace, and in parti-
cular contribute to improve the Informadon flow between managers
and employees, which in turn fosters transparency and social trust in
the arganization. These new communication channels provide therefore
increased opportunities to strengthen the employees' sense of partel-
pation and organizational commitment, which are important for their
feelings of well-being at work.

5. Discussion and conclusions

‘The paper has investigated the channels through which the use of
Internet for professional purposes affects job satisfaction. The main idea
presented In the study is that Job satisfaction Is determined by a variety

“ Ome possible reason for this is that the extent to which a worker s under
time pressure may depend on how the work is organized and the type of ob-
jectives and delivery times that the organization has, Tntemet use per se will not
necessarily be able to change these structural features of the sccupation, at least
not in the short term, If workers who are under time pressure intensively use
Internct as A major working tool, this may even tum out to decrease their job
satisfaction. For instance, it is our daily experience that when the weask is
subject to tight deadlines and pressure, the use of e-mail may not work as a
rime-saving device but rather as a 100l 1o inerease the working pressure further,
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of work characteristics, and the use of Internet moderates the effect of
these characteristics on workers' well-being. The empirical results of the
study provide support for this idea, and confirm the set of specific hy-
potheses that we have developed on the moderating effects of Internet
use, We now discuss the sigrificance of the main results and their im-
plications,

To begin with, two variables play a crucial role according to our
results: emplovess education level and their oceupational category.
Both of these variables turn out to be central in our analysis, since they
have a threefold impact on job satisfaction. First, they affect the in-
tensity of Internet use, given that employees with higher education
level and in high-skilled white-collar occupations are more likely to
actively use Internet as a main professional tool. Second, they are
among the main (direct) determinants of job satisfaction. Third, their
interaction with Internet use fosters well-being at work. As noted in the
paper, though, these two interaction effects have a different conceptual
underpinning. For the education variable, the role of Internet use is
linked o information access (enabling workers to form realistic ex-
pectations and perceptions of their working conditions) and learning
effects (fostering employees’ competencies and training). For the oc-
cupation variable, the interaction effect indicares that Internet tech-
nologies tend to benefit relatively more high-skilled waorkers in white-
collar eccupations, which typically use digital technologies as a major
professional tool, and much less so employees in blue-collar jobs. The
results also highlight the important role of the income variable. Income
earnings - and workers' perceptions of these — represent a relevant
determinant of job satisfaction. And the use of Internet as a central
working tool reinforees this positive effect, since it is more concentrated
in pecupations and sectors where workers have on average higher skills
and wage levels, and better career prospects.

Taken together, the findings related to these three variables - edu-
cation, white-collar work and income - have some important implica-
tions. The rise of Internet technologles has led o a rapid process of
structural change, in which workers in knowledge-based occupations,
and with higher income and education levels, have improved further
their job satisfaction wis-d-wis workers in other sectors that are less
closely related to ICTs activities, Characteristics such as workers' edu-
cational level, sector of occupation and income earnings are quite hard
to change in the short run, since they largely depend on workers'
background and personal capabilities. This means that Internet tech-
nologies, according to our results, potentially lead to long-lasting po-
larization effects, with increasing differences in job satisfaction be-
tween highly educated, high-wage white-collar employees, on the one
hand, and less educated, lower-wage blue-collar workers. Such a po-
larization dynamics in the labour market represents an important po-
tential risk thar policy makers should carefully consider when they
design policies to foster digitalization and Internet use in work-life,

Further, the results also point out the role of three other variables,
which represent different aspects of work organization: autonomy, time
pressure, and social interactions at work. The baseline results confirm
the (direct) role of these variables as main antecedents of job satisfac-
tion. The related Interaction effects provide support to the idea that
Internet use fosters well-being by interacting with these features of
work organization. On the one hand, we find support for the hypothesis
that time saving effects of digital technelogies can contribute to alle-
viate employees’ work pressure. On the other hand, we also confirm the
hypotheses related to the other two interaction effects, the cne for
autonomy and the one for participation and social interactions. These
findings do on the whole support the idea that new Internet-based
communication platform can enhance job satisfaction by creating a
greater sense of participation and organizational commitment, and by
making it possible to carry out working tasks in a more autonomous and
more flexible way.

This second set of results also have some relevant practical im-
plications, In fact, as pointed out above, the work characteristics noted
here - autonomy, time pressure, and social interaction patterns — are
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largely defined and shaped by each organizations objectives, task
nature and external environment, which Internet alone is not able o
affect. The role of Internet, according to our results, is rather to magnify
the positive effects of these work organization features for workers'
well-being (or alleviate their negative effects). The implicadon of this is
that, in an era in which Internet is increasingly used as a professional
teol in a great number of occupations, employers should understand the
benefits and make more active use of work practices such as autonomy,
flexibility, participation and social interactions at work, because the
benefits of these are magnified by the use of digital technologies. The
combination of new work practices and Internet-based activities will
arguably increase workers' well-being and job satisfaction, in turn in-
creasing thelr organizational commitment and work performance.

In terms of theoretical implications, two of them are important.
First, the paper has shown that the investigation of the effects of
Internet for professional purposes calls for a holistic and multi-dimen-
sional theoretical framework that must simultancously consider a
variety of relevant factors, relating to both workers' background and
characteristics {income, education, occupation type), and workplace
organization (degree of autonomy, time pressure, extent and guality of
social interactions). In previous research, it has been common to focus
on one of these factors at a time and neglect the others, Such theoretical
strategy of focusing on one single factor at a time has the obvious ad-
vantage of enabling a detailed investigation of a given specific domain
of wark-life, However, the traditional approach misses the point that
the effects of Internet on job satisfaction are pervasive and arise
through distinct channels. Some of these channels lead to positive im-
pacts, and others have negative effects. Hence, in order to achleve a
broad and balanced understanding of the positive and negative effects
of Internet use at work, it is important that future research will in-
creasingly use & multi-dimensional theoretical approach and empirical
investigation, and consider potential interactions between different
spheres of working life.

Second, the paper has shown that Internet use per z¢ does not have
any direct impact on workers' job satisfaction. Rather, the effects of
digital technologies are that they moderate the role of the primary
antecedents of job satisfaction, making their impacts stronger, or
weaker. In particular, Internet use has magnifying effects on workers'
characteristics, i.e. improving working conditions and job satisfaction
relatively more for high-skilled white collar workers. On the other
hand, relating to work-place characteristics, Internet will have relevant
effects only for organizations and emplovers in which working tasks can
be organized in an autonomous and flexible way, whereas it will have
negligible impacts in other types of eccupations. This approach based
an the study of moderation effects of Internet may potentially have a
large number of extensions in future research, Le. to extend this model
te inelude other worker-specific chaeacteristies {e.g. age, gender, per-
sonality, culture) and organizational factors (e.g. leadership culture,
incentives and rewards structure, knowledge sharing practices).
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Abstract

Working life has come to permeate every domain of life. Characteristics once thought
to affect only the job domain have become important determinants of how people
assess their daily lives. This article explores the influence of job characteristics on
satisfaction with several life domains in 28 EU countries, asking: 1) What is the
relationship between job characteristics and satisfaction with work and other domains
of life? 2) Is the job domain more important for life satisfaction than other domains of
life? Additionally, we apply a domains-of-life perspective to investigate possible
differences in these relationships between high- and low-skilled workers, using data
on white-collar workers from the third European Quality of Life Survey (3EQLS) and
multiple Ordinary Least Squares (OLS) regressions to estimate the models. Work-life
balance and perceived job (in)security emerge as important determinants of satisfaction
regarding all domains and both types of workers studied. Satisfaction in the work
domain ranks fourth in contributing to overall life satisfaction, after the standard of
living, family life and social life domains. This relatively low direct contribution to life
satisfaction of the work domain is particularly visible among low-skilled workers. We
conclude with a discussion of the implications for workers’ wellbeing of the increasing
insecurity in the job market and the fact that meaning is often sought through work
despite the effects of poor work-life balance on most life-domains.
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Introduction

On an everyday basis, the work domain exerts a pervasive influence, conditioning our
relationships with others, our opportunities for exercise and outdoor recreation, and our
physical and emotional health, among many other factors. This influence stems from
specific job characteristics and from the time spent at work and in commuting
{Eurofound and ILO 2017). The influence of work across life-domains has been studied
by classical sociologists and organizational theorists such as Durkheim (1947) with his
theory of division of labour, and Marx (1976, 1927) in his theories of labour process
and alienation. Also most recent researchers such as Near et al. (1980) have studied the
relationship between aspects of work life and non-work domains. Kalleberg (2009)
notes that work is a core activity in society: “perhaps only kin relationships are as
influential in people’s everyday lives™ as work. However, the literature on subjective
wellbeing' has paid relatively little attention to the linkages between work character-
istics and non-work domains.

This paper analyses the importance of working life on the subjective wellbeing of
workers in EU countries, through two main mechanisms. The first relates to how
various work characteristics affect job satisfaction and other domains, such as accom-
modation, health, education, standard of living, family and social life. The second
concerns the extent to which job satisfaction contributes to life satisfaction, as com-
pared with the contributions of the above-mentioned six domains. As earlier research
has indicated differences in the determinants of job satisfaction for different types of
workers(Batinic et al. 2010; Bujacz et al. 2017, Silla et al. 2005), we explore the extent
to which these differences apply to how job characteristics relate to domain satisfaction,
and how job satisfaction contributes to life satisfaction among low-skilled and high-
skilled white-collar workers.

The study focuses on white-collar workers® in the top five occupations in the
standard classification.” By 2012, they represented 67% of the EU labour force,® and
their numbers are increasing each year. Distinguishing between low- and high-skilled
workers, Bujacz et al. (2017) and Batinic et al. (2010) and Eurofound (2014a) have
shown important differences between highly skilled and low-skilled workers
concerning their experiences and appraisal of the intrinsic qualities of their jobs. This

! Following Gough and McGregor (2007) we understand “wellbeing”™ as an umbrella term comprehending
both objective and subjective approaches. Conceming sulyective wellbeing, we draw on Diener (1984) and
Diener et al. (1999) in considering its hedonic and cognitive dimensions, the former linked to positive and
negative effects and the latter to life satisfaction.

? The transformation from mass production to flexible production, characteristic of the post-Ford era, has also
altered the political and economic structure of society and its production systems. Thompson (2003) found that
flexible production dramatically reduced the demand for unskilled labour, requiring workers with flexible
specialization and multi-skilled (social and techmical skills). The number of unskilled industrial workers has
been falling for nearly thirty years. This decrease is reflected in the transformation of the workforce, with the
growth of managerial and professional services, and the increase in white-collar jobs to the detriment of blue-
collar jobs: towards to a service economy, with a decline in the mass production and manufacturing sectors.
This change also implies global competition, flexible production systems, flanter and more flexible organiza-
tional structures, with the emphasis on innovation, diversification and subcontracting (Avis 1996; Brown and
Lauder 1992).

* Legislators, senior officials and managers, professionals and technicians, associate professionals, clerks,
service workers, and shop and market sales workers.

* Eurostat Labour force data: hitp:/fec.europa.ew/eurostatiweb/Ifs/data’ accessed 06/122017.
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is supported by research indicating that the determinants of job satisfaction differ for
knowledge workers and non-knowledge workers (Huang 2011; Vifias-Bardolet et al.
2018) — a classification that expands systems based on occupational categories to
encompass educational levels and skills.”

Our study, like that of Rojas (2007), follows a domains-of-life approach, whereby
personal and socioeconomic characteristics are seen as influencing life satisfaction
through their effect on various life-domains. It extends Rojas’ work by adding job
characteristics as explanatory variables in addition to the usual socio-demographic
factors. Our study also links to the work of van Praag and colleagues (van Praag
ct al. 2003) on life satisfaction, as we assume that the latter is a function of satisfaction
with various domains. However, unlike the van Praag study, we focus on the relation-
ship between work-related variables and satisfaction with work and non-work domains,
ignoring other domain-specific predictors such as square meters per capita in housing.

First, we present the literature background describing the importance of the work domain,
then describe the domains-of-life approach to subjective wellbeing (SWB) and how work-
related factors have been studied in the SWB literature. Then, after outlining the character-
istics and hypotheses of this study, we introduce the European Quality of Life Survey
(EQLS) and the data used in the analysis. Next we present the empirical models and describe
the main results for the general sample and for the subsamples of high- and low-skilled
workers. We conclude with a discussion of the findings and some broader policy
implications.

Theory and Hypotheses
The Domains-of-Life Approach to SWB

Two main perspectives characterize approaches to life satisfaction in the literature on
subjective wellbeing: “top-down” and “bottom-up” (Diener 1984; Erdogan et al. 2012;
Headey et al. 1991; Loewe et al. 2014). The former sees life satisfaction as a function of
sd personal or socioeconomic features (Erdogan et al. 2012) and of situational influences
such as life events (Diener 1996). By contrast, the basic assumption in the “bottom-up”
perspective is that an individual’s overall life satisfaction depends on satisfaction in
many separate and specific areas of life, which can be classified into different life
domains (Cummins 1996; Easterlin 2006; Rojas 2006; van Praag and Ferrer-i-
Carbonell 2004; van Praag et al. 2003). This perspective encompasses various theories
of life satisfaction that conceive of domain satisfactions as “needs” — such as multiple
discrepancy theory (Michalos 1985), the needs hierarchy theory (Maslow 1970) or the
bottom—up spillover theory (Andrews and Withey 1976; Campbell et al. 1976). As Sirgy
et al. (2010) note conceming bottom—up spillover theory, life satisfaction is situated at
the top of a pyramid: life satisfaction is determined by satisfaction with life domains,
located one level below; in tumn, life domains are influenced by lower levels of life
characteristics that may be common or specific to each given domain.

? Knowledge workers” arc defined as a new type of white-collar workers who generally possess higher
academic degrees, greater skill levels or knowledge, working in the three highest standand occupational
classifications (managers, professionals, associate professionals) (Huang 2011).
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Life domains are relevant to how people assess their own lives. The fact that
individual satisfaction can be quantitatively evaluated with respect to these separate
domains makes scientific analysis possible (van Praag and Ferrer-i-Carbonell 2004). In
his survey of the literature on life satisfaction, Cummins (1996) operated with seven life
domains: material wellbeing, health, productivity, intimacy, safety, community, and
emotional wellbeing; otherwise, however, the number has varied from one study to
another.® Rojas (2006, p. 469) has highlighted how restricting the number of domains
to specific categories may be misleading: “the enumeration and demarcation of the
domains of life is arbitrary. Nevertheless, the number of domains must be manageable
and domains should refer to clearly separable information.”

Although domains should be easy to identify and perceive as separate dimensions,
they are also interrelated and overlapping. Van Praag et al. (2003) see this interrelat-
edness as stemming from the fact that domains have common explanatory variables,
which leads them to suggest that general satisfaction may be seen as an aggregate of
satisfaction in the six domains. Rojas (2006) expands this perspective by arguing that
life satisfaction might not be indicated by a simple average of domains satisfaction, as
people may differ in the weight they allocate to each domain. Additionally, and because
there may be diminishing or increasing marginal returns when one domain rises or
declines, Rojas proposes using alternative specifications such as semi-logarithm,
logarithm-logarithm or the constant elasticity of substitution (CES) relationship to
model the contribution of each domain to life satisfaction. Other scholars have recom-
mended asking respondents to appraise the importance of each domain, and then using
the resulting scores as weights (Hsich 2004, 2016). Hsieh's findings indicate that
domain importance plays a significant role in determining the type of relationship
between life satisfaction and domain satisfaction at the individual level, and that
weighting of domain importance should be incorporated in any study on the topic.

The domains-of-life approach seces socioeconomie, structural and demographic
variables as influencing life satisfaction through their impact on life domains. Regard-
ing the work domain, for example, Drobnié et al. (2010) and colleagues found that
working conditions contribute to high levels of job satisfaction, which in turn serve to
increase life satisfaction. Conversely, Near and Rechner (1993) compared variations in
predictors of life satisfaction among ten Western European countries, focusing on work
variables as predictors. Using working conditions, living conditions, job satisfaction
and non-work satisfaction (an index created from thirteen other life-domains) to predict
life satisfaction, they found job satisfaction to be a weak predictor of life satisfaction
compared with non-work satisfaction. An additional study by Rode and Near (2005)
found that job satisfaction was positively related to overall life satisfaction; this relation
emerged when variables concerning work characteristics (inter alia, working hours) and
demographic characteristics were controlled for (Fig. 1).

Using a domains-of-life approach, our study explores the importance of work-
related variables in explaining overall life satisfaction in 28 EU countries, 2011~
2012. We assumenot only that job characteristics are important for job satisfaction,
but also that their impact extends to other domains of life. Thus, we consider that job
characteristics usually studied for their importance solely to the work domain are also
significant determinants of how people assess their everyday experience. We ask:

& For an exhaustive list of life domains used in other studies see Loewe et al. (2014, Pp. 74-75).
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Life satisfaction

Domains of life:

Job, Health, Accommaodation, Education, Standard
of living, Family life, Social life

Socio-economic + Job characteristics

{occupation type, working hours, having an unlimited contract, work-life
balance conflict, flexible schedule and job insecurity).

Fig. 1 Bottomup theory of life satsfaction. Source: Authors’ elaboration following Sirgy et al. (2010), Fig. 1

“What is the relationship between job characteristics and workers’ satisfaction with the
domains of accommodation, health, education, standard of living, family and social life
in EU countries? “This leads us to our first hypothesis:

H1: Job characteristics can explain reported levels of satisfaction across all life-
domains, not only concerning job satisfaction.

Previous work has studied job characteristics by distinguishing between occupa-
tional types, often analysing the differences between high- and low-skilled
workers. A Eurofound (2014b) study based on data from the fifth European
Working Conditions Survey (EWCS) showed that workers in mid-skilled manual
and low-skilled occupations reported lower earnings, lower career prospects and
lower intrinsic job quality, but high levels of working-time quality — whereas
workers in high-skilled occupations fared relatively well on almost all job-quality
indicators excepr quality of working time. In another study, Eurofound (2014a)
found considerable differences between occupations with regard to workers’
influence over working-time arrangements. High-skilled workers reported con-
siderable influence here, whereas low-skilled workers reported far less autonomy
in scheduling their working time.

In their study of seven Western European countries,Gallie and Russell (2009) found
that higher-skilled workers tend to experience greater work—family conflict. Also
MecGinnity and Calvert (2009) noted higher work-life conflict among professionals
compared to non-professionals; this they saw as partially explained by the fact that
professionals work longer hours and experience more work pressure than other groups.
However, it should be noted that this effect seems to remain even after accounting for
these two potentially mediating variables.

Job insecurity is another important factor. Silla et al. (2005) found that low-skilled
workers reported higher levels of job insecurity than did high-skilled workers, and
noted that job insecurity depended mainly on employability or employees® perceptions
of the chances of finding another job if they should lose their present one. From the
literature indicating differences among types of workers concerning their working
conditions, we hypothesize that:
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H2: High- and low-skilled workers differ in the extent to which job characteristics
explain domain-satisfaction,

Importance of the Work Domain

At the turn of the twentieth century, in a context of rapid economic development,
classical sociologists and organizational theorists such as Marx and Durkheim under-
stood socioeconomic institutions as interrelated and inseparable. They saw the work
domain as highly important in society, pervading other aspects of social life. As Near
and colleagues (Near et al. 1980) put it:

Marx, for one major example, argued that the advent of capitalism resulted in
alienating conditions, associated with work itself as well as its surrounding
circumstances, which in turn produced alienative behavior among workers, both
on and off the job [Marx & Engels, 1939]. Durkheim [1947] suggested that basic
work-related divisions of labor produced interdependence among institutions, thus
serving, ideally, to integrate the members of society. (Near et al. 1980, p. 415)

More recently, sociologists such as Sennett (1998) have noted how post-Fordism’ and
its labour needs are opposed to family needs. The need for flexibility and adaptation to
changes at work requires great personal involvement, to the detriment of family life —
leading to an imbalance between the values required for a successful working life and
those required for a stable family life. Likewise, Perrons (2003) has indicated that, in
this system of work organization, new working patterns and new technologies have
allowed the temporal and spatial boundaries of paid work to be extended, eroding the
boundaries and collective rhythms of working life and the concepts and realitics of a
“fixed” working day. This may be seen as positive for some workers (e.g. as an
opportunity to work) but as negative for others (e.g.work invading the home and family
sphere). What is clear is that the characteristics of work overstep the boundaries of the
job domain, greatly influencing other domains of life.

Empirical studies of the differing contributions of domains satisfaction to life
satisfaction among workers accord a significant role to the work domain (Loewe
et al. 2014; Near and Rechner 1993; van Praag et al. 2003). In their study of West
German and East German workers, van Praag and colleagues (van Praag et al. 2003)
found that finances, health and job satisfaction were the three main determinants in
explaining overall life satisfaction, whereas housing, leisure-time and satisfaction with
one’s surroundings appeared less important. In a study based on a sample of Chilean
workers, similar results were obtained by Loewe and colleagues (Loewe et al. 2014).
They found that, having controlled for age and gender, satisfaction with one’s financial
situation emerged as the dominant predictor of overall life satisfaction. Satisfaction
with family, work, and health was also relevant, but leisure-time or social relationships
were not found to have statistically significant effects on life satisfaction.

T *Posi-Fordism™ refers to the dominant system of economic production, consumption, and associated
socioeconomic phenomena in most industrialized countries since the late twentieth century. Tt deseribes an
approach to work organization that relies on flexibility, adaptation and innovation (Heery and Noon 2008).
@ Springer
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In samples encompassing the general population, findings on the importance of the
job domain are less conclusive. For example, Rojas (2007), studying a representative
sample of 579 observations in Mexico, found that life satisfaction could be predicted
mainly by family, economic and personal satisfaction, whereas job and health seemed
less important. By contrast, in his life-cycle study of overall life satisfaction in the USA,
Easterlin (2006) found that financial satisfaction, followed by job satisfaction and
family life, were the central domains in explaining life satisfaction, with health as a
less important determinant.

Studies investigating the contribution of job satisfaction to life satisfaction have
generally confirmed the importance of the work domain, particularly when focusing on
workers and when the individual’s position in the life-cycle is accounted for (Easterlin
2006; Loewe et al. 2014; van Praag et al. 2003). Nevertheless, none of the studies
reviewed find that the work domain is the greatest contributor to life satisfaction. In
prineiple, that would call into question the relative importance of the work domain as
indicated by sociologists and organizational theorists: however, it could also be taken to
strengthen our H1 on the relevance of job characteristics for other life domains. Thus,
work characteristics could be seen as contributing to life satisfaction through their
relationship with job satisfaction and through their effect on satisfaction with other
domains of life — in turn, leading to the following hypothesis:

H3: Job satisfaction is a significant contributor to life satisfaction, but work
characteristics have a broader impact on life satisfaction through their relationship
with non-work domains.

As noted, there is evidence in the literature on subjective wellbeing to suggest that high-
and low-skill workers differ regarding how job characteristics affect their subjective
wellbeing (Argyle & Martin, 1991; Batinic et al. 2010). In general, low-skilled workers
have less autonomy and less flexible time arrangements than high-skilled workers
(Batinic et al. 2010; Bujacz et al. 2017, Silla et al. 2005), and more highly skilled
and highly paid jobs are associated with greater job satisfaction (Argyle & Martin,
1991). In addition, greater life and job satisfaction has been found for high-skilled
white-collar workers (top 3 ISCO codes); see Argyle and Martin (1991) and Batinic
et al. (2010). Thus, our fourth hypothesis:

H4: There are significant differences between high- and low-skilled workers as
regards the contribution of job satisfaction to life satisfaction.

Data and Methods
The Survey

Our study draws on the third European Quality of Life Survey (3EQLS) from the
Dublin-based European Foundation for the Improvement of Living and Working
Conditions (2014) encompassing 28 EU countries for the period 2011-2012. The
EQLS is conducted every four years; it is a unique survey that examines the objective
circumstances of the lives of EU citizens, their feelings and assessments of their
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situation, and that provides a remarkable amount of quality information for scholars of
subjective wellbeing. For example, in studying job-related determinants of life satis-
faction in EU countries, Drobni¢ et al. (2010) has drawn on data from the first EQLS
(2003); and Voicu (2015) has used the three waves of EQLS (2003, 2007 and 2011) to
study the priming effects of domain-satisfaction questions on responses o ensuing
satisfaction questions and the question capturing overall life satisfaction.

Of the populations included in the EQLS survey, we focus on white-collar
employees, defined as all employees working in the top five standard occupa-
tional classifications (managers, professionals, associate professionals, clerical
support workers, and services/sales workers), aged 18 or over, whose usual place
of residence at the time of data collection was in any of the EU countries. We
excluded 132 individuals who could not report satisfaction in each of the
domains of life under consideration, as these are the dependent variables of the
study and important determinants of life satisfaction. Our final sample consisted
of 7624 employees.

Variables and Descriptive Analysis

Table 1 presents the list of indicators used in the empirical analysis, the
corresponding description and some descriptive statistics. Our dependent vari-
ables are life satisfaction (the dependent variable of the study) and the seven
domains-of-life satisfaction studied in the Third EQLS: job, accommodation,
health, education, standard of living, family life and social life. The use of
these seven domains for the analysis is in line with previous studies® such as
Rojas (2006, 2007), Sirgy et al. (2010), van Praag and Ferrer-i-Carbonell
(2004), van Praag et al. (2003). As shown in Table 1, the mean value for life
satisfaction is 7.37; the highest mean value across the domains is 8.08 for the
domains of family life and of health (7.99), and the standard of living satis-
faction domain is lowest (7.21). The domains-of-life classification is close to
that of van Praag and Ferrer-i-Carbonell (2004), Rojas (2006) and Loewe et al.
(2014).

Regarding independent and control variables we follow Rojas (2007) and van
Praag et al. (2003), and use gender, age, age squared, education and income as
main socio-demographic variables. We also include other variables widely
studied in the literature on life domains and job satisfaction, such as health
status and working hours (Clark 2010; Clark and Oswald 1996; van Praag et al.
2003); job insecurity, flexible schedule, type of contract and work-life balance
conflict, in line with the work of Sousa-Poza and Sousa-Poza (2000), Dolan
et al. (2008) and Erdogan et al. (2012). These work characteristics have been
widely used in studies of life satisfaction. Among others, Drobni¢ et al. (2010)
and Silla et al. (2005) found that job insecurity was a major negative factor
influencing life satisfaction. Drobnit et al. (2010) also found that the effects of
working conditions on overall life satisfaction were not symmetric: “bad jobs”
had a stronger effect on reducing life satisfaction than “good jobs™ had in
increasing it. Additionally, we agree with Maertz and Boyar (2010) and

® For an exhaustive list of life domains used in other studies see Loewe et al. (2014, Pp. 74-75).
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Erdogan et al. (2012) on the importance of workers® experience of conflict or
balance between work and non-work domains, and have included a work-life
balance conflict variable to capture its relevance.

Our sample of white-collar employees is defined by type of occupation according to
the International Standard Classification of Occupations, 1ISCO-88.” In line with
Eurofound (2010), we distinguish two categories of employees here:

- high-skilled white collar (ISCO codes 1, 2 and 3): legislators, senior officials and
managers, professionals and technicians, and associate professionals;

—  low-skilled white collar (ISCO codes 4 and 5): clerks, service workers, and shop
and market sales workers.

This classification has been used in other works, such as Lopes et al. (2014).

Table 1 shows the mean and standard deviation of life satisfaction and satisfaction in
cach life-domain according to the two sub-samples. High-skilled workers report better
life satisfaction (7.61) than the low-skilled workers (7.16) and greater satisfaction
regarding all domains of life.

Family life, and then education and health, are the top satisfaction domains for the
highly skilled workers, whereas family life followed by health and accommodation are
rate highest among low-skilled workers. Standard of living is the lowest-rated item for
low-skilled workers, as is standard of living together with social life satisfaction for
highly skilled workers.

Table 5 (in the Appendix) shows Pearson’s correlations across satisfaction in
the seven domains of life. All correlations are positive; some are relatively
high. Even though correlations are statistically significant, each separate domain
of life can provide additional useful information (Rojas 2006, p. 494). Addi-
tionally, Table 6 (in the Appendix) shows Pecarson’s corrclations across the
control and independent variables and domains of life; and Table 7 (in the
Appendix) shows responses to each of the domains and life satisfaction on the
Likert-type scales (1 to 10).

Table 8 (also in the Appendix), compares the means of the domains-of-life results for
the two groups of workers. Regarding all domains, highly skilled workers emerge as
more satisfied than low-skilled workers.

Empirical Model

Following Rojas (2007) and van Praag et al. (2003) we undertake a two-step strategy to
analyse first, the relationship between socioeconomic, demographic and work-related
variables, and satisfaction with seven life domains (job, accommodation, health,
education, standard of living, family life, social life); and second, the contribution of
job satisfaction and non-work-related domains to life satisfaction. We have chosen a
two-step methodology, following van Praag and colleagues (van Praag et al. 2003).
Even though some previous studies have used Structural Equation Modelling, SEM, we
do not consider SEM a suitable model due to the characteristics of our data (all

? ISCO detailed classification: http:/www.ilo.org/publicenglish/bureaw/statisco/index him [accessed 29/01
/18].
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variables are observed) and the main focus of this paper — on the relationship of work-
related characteristics to domain and general life satisfaction, and not the relationship
between all explanatory variables and SWB.'"

Following Rojas (2007), we chose a multiple linear regression analysis for the
cconometric analysis:

DS =+ 5, [#ICY] + 5, [7Cl] + 5,0 (Hsivel] + e (1)

To study the contribution of job satisfaction and the various domains to life satisfaction,
we follow Rojas (2007), and use a semi-logarithm specification'' for modelling the
conftribution of each domain of life; this takes the following functional form:

e = ], [DS)]*e° (2)

Logarithmic transformation of the Eq. (2) — taking logarithms in both sides of equation
— yields Eq. (3), which is a common way of expressing the semi-logarithm
specification.

LS = a+ [T, [¥'DSi]] + o (3)

where DS denotes worker’s domain satisfaction and LS indicates life satisfaction. The
subscript k indicates the domains | to 7: joh, accommodation, health, education,
standard of living, family life and social life. IC denotes the set of individual charac-
teristics, JC the vector of job characteristics, HS high-skilled worker, and ¢ and ¢ are
the error terms of the two equations. The subscripts 7 and ¢ indicate the individual
worker and country respectively. The subscript  indicates jt variable in the vectors of
individual and job characteristics.

In the Eq. (1), among the individual characteristics (IC) that may affect domains of
life satisfaction, we control for gender, age, age squared, education level, income and
health status. We include among the regressors six work-related variables that have
previously been studied in the job satisfaction literature accounting for job

" Structural equation modelling is an umbrella term that incudes ‘methodologies that seek to represent
hypotheses about the means, variances and covariances of observed data in terms of a smaller number of
‘structural’ parameters defined by a hypothesized underlying model” (Kaplan, 2009, p. 1). In our study, all
varighles (independent, control and dependent variables) are observed — and not psycho-social constructs or
latent variables, which are the type of variables SEM was designed to model (Nachtigall et al., 2003). The
literature on subjective wellbeing has examples of studies using SEM (Loewe et al. 2014; Rode and Near
2005) when the dependent variables were not observed and the study of particular paths was not the aim of the
research. Two-step models were preferned when all subjective wellbeing variables were observed and the goal
was to examine particular relationships — as in the case in this paper, which focuses on the role of work-related
vanables.

" “The semi-logarithm specification implies diminishing returns to any domain satisfaction, an increasing
marginal rate of substitution between satisfaction in any two domains, and concavity of life satisfaction in
domains™ (Rojas 2007, p. 11).
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characteristics (JC): occupation type, working hours, having an unlimited contract,
work-life balance conflict, flexible schedule and job insecurity. In Egs. (2) and (3), we
include the & domains of life satisfaction that may affect life satisfaction: job, accaom-
modation, health, education, standard of living, family life, social life. Figure 2 illus-
trates the two-step model presented here.

An additional issue to be taken into account concerns the existence of
country-level specificities that imply differences in domain satisfaction across
countries. Following Rojas (2008), it would be possible for the error term not
to be iid (independently and identically distributed) within each country,
which could imply using cluster-robust standard error (CRSE) in the estimation.
However, Kézdi (2004) argues that with a small number of clusters (less than
50), inference using the CRSE may be incorrect: estimation that assumes i.i.d.
may be preferable. Because the number of clusters in our analysis is less than
50 (28 countries), the econometric results are presented for estimation assuming
errors to be independently and identically distributed. Additionally, we have
estimated the linear regression model in two different ways in order to assess
the robustness of the results: by cluster-robust standard errors (CRSE), and by
using a hierarchical linear regression model. These results are available upon
request.

Results

The results of the regression analysis for all domains are presented in Table 2. All
models have also been estimated using an ordered probit model to check the robustness
of the results. The coefficients and significance of the estimators did not differ notably
between specifications. Hence, following Rojas (2007), we decided to maintain the
QLS specification. As Table 2 shows, the variables in the model explain some (low to a
moderate) variability in domains-of-life satisfaction, as the adjusted R? coefficients vary
from 6.8% for family life to 41.1% for health satisfaction. When job-related variables
are introduced, the goodness-of-fit increases, particularly concemning satisfaction with
standard of living and social life, but remains low regarding satisfaction with

Job satisfaction

Accommodation
satisfaction

Health satisfaction

X= socie-demographics

& Education satisfaction
Im work characteristics

Life Satisfaction

Standard of living
satisfaction

Family life satisfaction

Social life satisfaction

Fig. 2 Two-layer model. Source: Authors’ elaboration following van Praag et al. (2003), Fig. 1
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accommodation (9%) and family life (9.6%), and moderately high conceming health
satisfaction (44.1%).

As shown in Table 2, women declare higher satisfaction with education, accommo-
dation job and health than do men. There is a U-shaped relationship between age and
accommodation, education standard of living satisfaction and social life, whereas (as
expected) health satisfaction declines as workers grow older. The results concerning
satisfaction with standard of living and health are in line with Easterlin (2006):
individuals with more education report higher levels of satisfaction regarding accom-
modation, education and standard of living, where satisfaction in other domains does
not emerge as dependent on education. Higher income contributes to greater satisfac-
tion in all domains, except for education. Health status is a major contributor to
satisfaction across domains, as noted by Frey and Stutzer 2010 and Layard 2010.

As to job characteristics, work-{ife balance conflict and job insecurity emerge as
significant determinants of job satisfaction and of satisfaction with all other domains of
life. Workers with higher levels of conflict regarding work—life balance and job
insecurity report lower levels of satisfaction across domains. Conflict in the work—
life balance emerges as an important determinant of satisfaction with standard of living,
social life, job and family life. Specifically, workers moving from “no or weak conflict™
to “egither work or home conflict” or from “either work or home conflict” to *both work
and home conflict” experience a decrease of 0.40 units in their satisfaction with
standard of living. This reduction in satisfaction is lowest conceming education:
moving from “no or weak conflict” to “either work or home conflict” or from “either
work or home conflict” to “both work and home conflict” brings a reduction of
0.18 units in satisfaction with the education domain. Job insecurity is an important
determinant of satisfaction with job, standard of living and social life. As job insecurity
increases by | unit, satisfaction with standard of living decreases by 0.29 units.
Moreover, working in a high-skilled occupation is a significant determinant of job,
education, standard of living and social life satisfaction. Enjoying a flexible work-
schedule is a significant determinant of satisfaction with job, standard of living and
social life. Finally, long working hours are positively associated with job satisfaction
and negatively with satisfaction with family and social life. Having an unlimited
contract appears to determine only satisfaction as regards accommodation.

To test whether type of occupation (high-skilled/low-skilled) affects the importance
of work-related variables in explaining domain-satisfaction, we included interactions
between type of occupation (specifically, a dummy variable identifying ‘high-skilled
worker’) and the five work-related variables. We added the set of interaction variables
in Eq. 1, including each of these interaction effects alone, and controlling for socio-
demographic and work-related variables. Table 3 reports the estimated coefficients of
these interactions.

Table 3 shows that there are minor differences between high- and low-skilled
workers on the importance of work-related variables in explaining domain-satisfaction:
(1) Among high-skilled workers, satisfaction with social life satisfaction is less nega-
tively affected by job insecurity than is the case among low-skilled workers. (2) Among
high-skilled workers, satisfaction with social life satisfaction and health is less nega-
tively affected by long working hours than is the case among low-skilled workers. (3)
However, having a flexible schedule has a more positive effect on satisfaction with
social life for low-skilled workers than for high-skilled workers.
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Table 4 presents the results of the OLS estimation'? of the life-satisfaction equation.
We estimated the model after splitting the sample between high-skilled and low-skilled
workers. All models estimated are significant (p value<0.001); goodness-of-fit of the
regressions is moderately high, as the domains included in the model account for
approximately 19% of the variance in the life-satisfaction variable, slightly higher than
the results obtained by Easterlin (2006).

All domains of life except education are shown to be positive and significant in
explaining life satisfaction (Table 4). For the whole sample, job satisfaction ranks
fourth in explaining life satisfaction, behind satisfaction with standard of living, family
life, and social life, in that order. Satisfaction with standard of living — the closest
variable we have to income or financial satisfaction — emerges as the most important
contributor to life satisfaction for the whole sample, and also when the sample is split
between high- and low-skilled workers. Standard of living, family life and social life
are still major confributors to life satisfaction for both high- and low-skilled workers.
Satisfaction with accommodation, a variable not significant in explaining life satisfac-
tion for high-skilled workers, ranks fourth in importance for low-skilled workers.
Interestingly, job satisfaction is relegated to the second-last position as regards impor-
tance for life satisfaction among low-skilled workers, with a coeflicient (3, =0.267)
less than half the size of the coefficient of job satisfaction in the high-skilled workers
regression (3, = 0.639). However, differences in the magnitude of the contribution of
life-domains between type of workers are significant only concerning social life.

Discussion

This study has examined the influence of job characteristics on worker satisfaction as
regards various life domains and the contribution of the work domain to life satisfaction
among a large sample of workers in EU countries, as well as the differences between
high- and low-skilled workers in this regard. Four research hypotheses were put
forward. Results from regression analysis indicate, in line with H1, that job character-
istics — particularly conflict regarding the work—life balance and job insecurity — are
important determinants of satisfaction with the seven domains of the study.

Minor differences emerged between type of workers as regards the influence of
work-related indicators, which partly confirms our H2. In particular, satisfaction with
social life emerged as the domain with greatest differences between high- and low-
skilled workers. Among high-skilled workers, satisfaction with social life satisfaction is
less affected by job insecurity or by long working hours than is the case among low-
skilled workers. By contrast, having a flexible schedule is more positively associated
with social life satisfaction for low-skilled workers than for high-skilled workers. Low-

'* As we did with the work-life characteristics and satisfaction with domains of life regressions (equations 1),
we have estimated the linear regression model in two additional ways in order to assess the robustness of the
results. First, by cluster-robust stander errors (CRSE); second, by using a hierarchical linear regression model.
The results obtained from CRSE estimation and from using a hierarchical linear model are available upon
request.

All models were also estimated using an ordered probit model to check the robustness of the results. The
coefficients and significance of the estimators did not differ notably between specifications. Henee, following
Raojas (2007) we decided to maintain the OLS specification.
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Table 4 OLS repression analysis: Life satisfaction and satisfaction in domains of life

All sample High-skilled Low-skilled Test of difference
Chi®

Job 0.4] k= .63G%H 0.267* 6.060"
Accommodation 0.327==* 0.096 0.4n2%% 1.540
Health 0.38]#*= 04264+ 0.341* 1.510
Education 0.145 0.145 0.125 (L0100
Standard of living 1. 158% %= 1.043#s= 1.250%%= 0.000
Family life 0. 74p% %% 0.846%%* 0.68p%= 0.320
Social life 0.702%%* 0.B]2%%* 0.623%%* 3.200%
Intercept ~0.070 ~0.330 -0.309
R? 0.337 0.336 0.331
Adjusted R? 0.190 0.188 0.183
Observations (N) 7624 3635 3989

* p<0.05, ** p<0.01, *** p<0.001. All figures refer o weighted data. Country effects caleulated. Robust
standard errors were computed. All VIFs <2, Source: Authors' calculations based on 3EQLS micro-data

skilled workers appear to have fewer opportunities for flexible schedules, as indicated
by our literature review (Batinic et al. 2010; Bujacz et al. 2017; Silla et al. 2005). Tt may
well be that low-skilled workers appreciate having flexible work-time arrangements
precisely because this is relatively uncommon in their jobs and greatly influences their
opportunities to socialize.

Earlier empirical research has found job satisfaction significant in explaining life
satisfaction, but it is only in fourth place in our study, confirming our expectations in
H3. Satisfaction with standard of living (similar to van Praag et al. and Loewe’s
financial satisfaction domain) was found to be the most important factor in the studies
of Loewe et al. (2014) and van Praag et al. (2003); satisfaction with family life was also
an important factor in the studies by Loewe et al. (2014) in Chile and Rojas (2007) in
Mexico; and social life (similar to Rojas’ domain ‘personal satisfaction’) was an
important factor in Rojas” study. Finally, as hypothesised in our H4, job satisfaction
differs in predictive power depending on the type of worker: job satisfaction is
important in explaining life satisfaction among high-skilled workers, but the job
domain ranks last as regards life satisfaction among low-skilled workers. Further
research is needed to explain why low-skilled workers assign relatively less weight
to the job satisfaction domain. It might be that, for low-skilled workers, some of the
relationship between work characteristics and life satisfaction is captured, not by the
work domain but by the relative importance of social life. Among low-skilled workers,
satisfaction with social life is strongly linked to work-related variables such as job
msecurity, long working hours and job flexibility, thus connecting working conditions
to life satisfaction through a non-work domain.

Our study has some important limitations. First, the cross-sectional data may cause
problems of endogeneity, as it is difficult to account for uncbserved characteristics that
may influence both dependent and independent variables and the fact that the independent
and dependent variables might cause each other (simultaneity) (Powdthavee 2010). This
limits the possibility of interpreting results in causal terms, and could be addressed by using
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panel data or identifying instrumental variables for each of the job characteristics under
study. Second, the third EQLS survey did not include some work-related variables that
might be relevant when studying certain domains — specifically, measures related to career
prospects or work autonomy. Moreover, future research should incorporate into the analysis
the skills—job match variable (skills corresponding/ not corresponding with actual job duties)
and preference for type of contract variable (not considering temporary workers as a
homogeneous group, but differentiating by their preference for temporary work), to grasp
better the characteristics of the actual labour market.

This study provides evidence indicating that the increasing insecurity in the job
market and the challenges experienced by EU workers in achieving a good work-life
balance correlate negatively with satisfaction in every domain of life, in turn determining
overall life satisfaction. This is due not solely to their relevance to job satisfaction, but
also because of the impact on other domains recognized as important for life satisfaction,
such as family life, social life, accommodation and standard of living. Our results
indicate that employers and policy-makers concerned with workers’ wellbeing should
accord greater priority to dealing with the high levels of temporary employment in many
EU countries (27% in Spain, 26% in Poland, 22% in, for example, Portugal or the
Netherlands; 14% on average in the EU)" and the difficulties experienced by workers in
balancing personal and working life In 2011, 22% of EU workers surveyed expressed
dissatisfaction with their work—life balance: at least several times a month, 53% reported
leaving their workplace too tired to do housechold jobs; 30% had difficulties fulfilling
family responsibilities due to their working hours; and 14% found it difficult to
concentrate at work because of family responsibilities (Davies 2013; Eurofound 2012).

Managers and policy-makers should consider the reasons underlying these negative
effects of work-related variables. The negative impacts of greater job insecurity extend
across all domains of life. Incentives for companies to offer long-term rather than short-term
contracts, as well as measures to protect workers and/or engage them in the future of the
company — for example, by discussing clear pathways for promotion — could help to
promote both social and company wellbeing. Also the negative impacts of work-life balance
conflicts extend across all domains of life. Interventions aimed at improving the work-life
balance — such as teleworking to reduce commuting time, or greater autonomy enabling
flexibility in the organization of the individual’s working time — could foster a better overall
work-life balance and serve as powerful instruments for promoting general wellbeing, "
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Appendix
Table 5 Pearson’s comrelations across domains
Full sample

1 2 3 4 5 (] 7 &
1. Life Satisfaction 1
2. Job D.3B1*=* 1
3. Accommodation D3R2*=  342%= |
4, Health D351%*  02B5** (0.204%* |
5. Education 0.295**  0431** 0318** 0270+ 1
6. Standard of living  0.560%*  0.516%* 0.551%* 0368** 0405%* 1
7. Family life 0429%=  0325%=  0431*  0409*%=  0276%  0444%= |
8. Social life 0.446%*  0377¢*  0.388% 0472%* 0310%F Q487 0472%F |
High-skilled

| 2 3 4 5 6 7 8
1. Life Satisfaction 1
2. Job 0.371% 1
3. Accommodation 0.380%*  0314%* |
4. Health D368**  0279*%F 0.288** |
5. Education D2B1**  0416%* 0.307%F 0261** |
6. Standard of living ~ 0.560*%*  0.465*%* (.563% 0361** (0346* 1
7. Family life 0457%+  0327*%  (436%F  0431%* (0282%¢ (457 |
8. Social life 0.450%*  0355%*  0378**  0478%% 0281** 0445%* 0479%* |
Low-skilled

1 2 3 4 5 6 7 8
1. Life Satisfaction 1
2, Job 0.366% 1
3. Accommodation D374%=  0.349%* |
4. Health 0.332%x 0280+ (203 ]
5. Education D2Z71*=*  D401** 0311* 0267 1
6. Standard of living  0.543%*%  0.3522%*  0.537%  0366%* 0397%* |
7. Family life 0.404%%  0317%%  0.423%F  0388*%F 0.265%F 0433¥ |
8. Social life 0.437#%  0386%*  0.390%  0463%= 0323**  0514** 0463%* |
Significance level: ** 1%
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1096 C. Vinas-Bardolet et al.

Table 8 Occupation mean companison: results from T-test across domains

Full High- Low- Vanance T-test t (Sig.) - T-test L (Sig.) -
sample, skilled, skilled, homogeneity assuming equal  Not assuming
mean mean mesn Levene statistic (3ig)  vanance equal vanance
Lifi Satisfaction ~ 7.37 7.61 7.16 67.32% 11.12* 11.20*
Job 7.62 797 729 140.79* 15.52% 15.64%
Accommodation  7.78 7.95 7.64 59.20* T10* T
Health 7.99 8.11 7.89 28.25% 5.26% 5.28%
Education 7.60 8.11 7.14 131.97* 21.38* 21.56*
Standard of living  7.21 7.60 6.85 52.77* 16.95% 17.05*
Family life B.08 819 T.98 0.48%* 4.73% 4.75%
Social life 748 T.60 137 30.67* 5.34* 5.36*

*two-tailed significance level at 5%
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The overall aim of this thesis has been to provide insights into how jobs — more
specifically, work characteristics — affect job satisfaction and life satisfaction in
Europe; further, to shed light on the relationship between ICT intensification® in
the workplace and workers’ subjective wellbeing, and to contribute to the emerg-
ing literature on the link between new working patterns and subjective wellbeing.

This thesis has studied these issues in the case of European workers in the be-
ginning of 21 century (data gathered between 2005 and 2013) using European
data sources from official statistical agencies. Being able to draw on different
data sources that provide information on the work characteristics and subjective
wellbeing of European workers has helped to increase the robustness and relia-
bility of the findings. The empirical analysis, applying different econometric mod-
els responding to the different research questions, has made it possible to study
correlational relationships (Papers | and Ill) as well as causal linkages (Paper II).
This thesis has approached human wellbeing from a subjective angle and has
included, at different stages of the analysis, the factors affecting job satisfac-
tion and life satisfaction deemed relevant by social scientists. | conducted three
quantitative studies of European workers and drew on three separate literatures
in discussing relevant aspects for each study. The overall research question has
been as follows: How do jobs and current work characteristics associated with the
increased use of ICTs affect job satisfaction and life satisfaction in Europe?

The thesis adds to the social science literature on the link between subjective
wellbeing and work organization. The specific contribution to the debate on this
link is to study the effects that the new working patterns and the introduction of
ICTs in the work sphere have on this relationship. The results of this research
provide insights that are relevant not only for academia, but also for company
management organizations, human resources management, policymakers and
for any worker.

In this final section, | summarize the goal and the results presented in this the-
sis: the impact of this research, and its contributions to the research fields of
subjective wellbeing and work organization. Finally, | note some limitations of
this thesis, and highlight possible future improvements and research directions
which can be derived from this work.

1°0This intensification was controlled mainly by the type of occupation.
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Impact of the
research

This thesis presents comprehensive analyses of different aspects of work-relat-
ed characteristics and subjective wellbeing. Each of the papers included in this
thesis takes a different angle of subjective wellbeing and explores a distinct
aspect of working conditions and workers’ characteristics, always with a view to
the central role of ICTs. Paper | is an exploratory article, on the most important
determinants of job satisfaction for two type of workers: knowledge workers and
other workers. Paper Il then investigates how Internet use for work purposes
(a characteristics of knowledge workers) moderates the effects of other work
characteristics, strengthening or weakening their relationship to job satisfaction.
Here, the type of occupation is considered as a determinant of job satisfac-
tion. Finally, Paper lll uses some of the determinants of job satisfaction found
significant in Paper | and Paper Il. Focusing on white-collar workers, it explores
the influence of job characteristics on satisfaction with various domains of life,
and how these domains can explain life satisfaction. Paper lll also investigates
whether job satisfaction and other domains of life contribute differently to life
satisfaction, depending on the nature of workers’ skills.

The summaries presented below present the main ideas of the three papers,
how they contribute to the overall research interest of the thesis, and the empiri-
cal and theoretical motivation. Finally, they outline the findings and implications.

Paper I
Knowledge workers and job satisfaction:
Evidence from Europe

The first paper contributes to the overall topic of the thesis — knowledge, work
and subjective wellbeing — by studying the determinants of job satisfaction, and
differences in the perception of job satisfaction between knowledge workers
and other workers in Europe. The research question is as follows: Do knowledge
workers (KW) differ from other workers (OW) with regard to what determines their
job satisfaction?

The aim was to find what these determinants are, and the differences between
the two groups of workers. The set of variables were grouped into various di-
mensions, comprising individual, household characteristics, as well as financial
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job characteristics. Non-financial job characteristics consisted of 12 indicators,
grouped in five dimensions: work organization, work intensity, working condi-
tions, and work-life balance. The paper engages in the debate on the inclusion
of knowledge workers in organizational strategic plans in order to improve pro-
ductivity (Holtskog, 2015; Ramirez & Nembhard, 2004), where new value-genera-
tion processes and co-innovative sources of productivity call for quality jobs and
satisfied workers (Diaz-Chao et al., 2016). The paper contributes to this debate
by shedding light on the importance of wellbeing, in terms of job satisfaction for
all type of workers.

The results indicate that non-financial job characteristics play an important role
for job satisfaction among KWs. Specifically, career advancement opportunities,
work-schedule flexibility, work—life balance, job security and work-colleague sup-
port are crucial factors in determining job satisfaction of KWs. As predicted,
monthly income was an important determinant of job satisfaction only for OWs
— indeed, it was the most important for that group of workers.

The findings indicate that the interventions aimed at improving the wellbeing of
workers should consider the type of workers, and should incorporate the growing
body of evidence on the determinants of job satisfaction among the two types
of workers, KWs and OWs. Work-life balance emerges as a major determinant
of job satisfaction for both types of workers, and should be dealt with at the so-
cietal level. However, interventions related to improving work-life balance could
be focused differently for the two groups — for example, by providing greater work
schedule flexibility to KWs, and by guaranteeing company compliance with legally
binding agreements on working hours to OWs.

Paper II:
Internet use and job satisfaction

The second paper studies how Internet moderates the effects of work character-
istics studied in Paper | and in the literature in general, strengthening (or weaken-
ing) their relationship to job satisfaction. The main argument developed here is
that Internet use for professional purposes affects job satisfaction by moderating
the relationships between work characteristics and wellbeing.

The specific focus is on six main dimensions that encompass different indica-
tors of job characteristics and antecedents of job satisfaction: income, edu-
cation, occupation type, autonomy, time pressure and social interactions. For
each of them, | developed a specific hypothesis on how Internet use weakens or
strengthens the effect on wellbeing. The empirical results of the study confirm
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the set of specific hypotheses.

The findings show that Internet use strengthens the positive relationship be-
tween income and job satisfaction. The interaction effects for income earnings,
perceived income and career prospects are positive; the interaction effect for job
insecurity is negative. Second, the findings indicate that Internet use weakens
the negative effect of education on job satisfaction. Educational level, learning
and training variables have positive marginal effects. Specifically, the interaction
effect for the education variable indicates that highly educated workers who
make active use of Internet are approximately 5% more likely to be satisfied with
their jobs. On the other hand, over-qualification has negative marginal effects on
job satisfaction. Third, Internet use strengthens the positive effect of white-collar
occupation on job satisfaction. Two interaction effects emerge as important in re-
lation to type of occupation. High-skilled white-collar occupations have a positive
and strong estimated marginal effect: workers in these occupations who actively
use Internet for work purposes are nearly 9% more likely to report above-average
job satisfaction. By contrast, blue-collar occupations have a negative marginal
effect. Fourth, Internet use strengthens the positive effect of autonomy on job
satisfaction. All seven interaction variables related to this dimension — own ide-
as, autonomy, problem solving, supervision, flexible time, self-assessment and
working partners — have a positive and statistically significant marginal effect,
ranging between 5% and 13%. Fifth, Internet use weakens the negative effect of
time pressure on wellbeing at work, due to time-saving effects provided by digital
technologies. Two interaction effects emerge as positive and significant: work—
life balance is positive, with a strong estimated marginal effect of 23%; available
time is also positive and significant, and with a strong estimated marginal effect
as well (17%). By contrast, the interaction between Internet use and the pace
variable (frequency of tight deadlines), proves negative (instead of positive as
expected). Finally, Internet use strengthens the positive effect of participation
on job satisfaction. All three interaction variables of this dimension are signifi-
cant. Management support, colleagues have positive marginal effects, whereas
discrimination has negative marginal effects. This interaction effect is strong for
management support and for relationships with peers and colleagues (around
16%) and for discrimination (27%).

This paper contributes to the wellbeing and work organization literature in three
ways. First, by showing that Internet use at work has a broad multi-dimensional
effect on job satisfaction through several dimensions and relevant factors, re-
lating to both workers’ background and characteristics (income, education, oc-
cupation type), and workplace organization (degree of autonomy, time pressure,
quality of social interactions). Second, the effects of Internet use at work are
heterogeneous: digital technologies may lead to polarization patterns that may
be advantageous for some groups of workers but less so for others: increasing
differences in job satisfaction between highly educated, high-salaried white-col-
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lar employees on the one hand, and less-educated, lower-wage blue-collar work-
ers on the other. Third, the paper has shown that Internet use per se does not
have any direct impact on workers’ job satisfaction. Internet use moderates the
role of job satisfaction, making the impacts stronger or weaker.

Paper III:
Job characteristics and life satisfaction in Europe:
A domains-of-life approach

This third paper studies the importance of working life on subjective wellbeing
of workers. It examines how job characteristics have become important determi-
nants of how people assess their daily lives, on the assumption that job charac-
teristics are important for job satisfaction, but that their impact extends also to
other domains of life satisfaction, which also affect life satisfaction. Further, the
paper explores the differences between low-skilled and high-skilled white-collar
workers in terms of how job characteristics explain domain-satisfaction. There
are two research questions here: What is the relationship between job charac-
teristics and satisfaction with work and other domains of life? Is the job domain
more important for life satisfaction than other domains of life? Further, the paper
applies a domains-of-life perspective to investigate possible differences in these
relationships between high- and low-skilled workers, using data on white-collar
workers.

The empirical results confirm the hypothesis that job characteristics can explain
reported levels of satisfaction across all life-domains, not only as regards job
satisfaction. Problems in the work-life balance and job insecurity emerge as two
of the most important determinants of satisfaction within the seven domains of
this study. Further, working in a high-skilled occupation is found to be a significant
determinant of job, education, standard of living and social life satisfaction. Hav-
ing a flexible work-schedule is a significant determinant of satisfaction with job,
standard of living and social life. Additionally, long working hours are positively
associated with job satisfaction, and negatively with satisfaction with family and
social life. Having an unlimited contract appears to determine only satisfaction
as regards accommodation. Regarding the differences between type of workers
as regards the influence of work-related indicators, the results partly confirm
the second hypothesis of the paper. In particular, satisfaction with social life
emerges as the domain with greatest differences between high- and low-skilled
workers. Among high-skilled workers, satisfaction with social life is less affected
by job insecurity or by long working hours than is the case among low-skilled
workers. By contrast, having a flexible schedule is more positively associated
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with social life satisfaction for low-skilled workers than for high-skilled workers.
Further, among high- skilled workers, satisfaction with health is less affected by
long working hours than is the case among low-skilled workers. As to the third
hypothesis, the empirical research confirms that job satisfaction is significant in
explaining life satisfaction, but it ranks only in fourth place in this study. Finally,
and as hypothesized, job satisfaction differs in predictive power, depending on
the type of worker: job satisfaction is important in explaining life satisfaction
among high-skilled workers, but the job domain ranks last as regards life satis-
faction among low-skilled workers.

This study of EU countries provides evidence indicating that the increasing inse-
curity in the job market and the challenges experienced by workers in achieving
a good work-life balance correlate negatively with satisfaction in every domain
of life, in turn determining overall life satisfaction. This is due not solely to their
relevance to job satisfaction, but also because of the impact on other domains
recoghized as important for life satisfaction, such as family life, social life, ac-
commodation and standard of living.

116 Work, Knowledge and Subjective Wellbeing



Contributions
of this research

Theoretical implications

One of the contributions of this research to subjective wellbeing theory is the
finding that working life characteristics affect satisfaction with most domains of
life. This implies that scholars of wellbeing might be advised to contemplate the
cross-pollination between domains when addressing determinants of domain
satisfaction. For example, the pervasiveness of the job domain indicates that
work-life balance should be considered as a determinant of most life domains
— whereas interest rates, for example, should remain within the remit of satisfac-
tion with housing or consumption.

The research reported in this thesis contributes to the literature of the domains-
of-life approach to subjective wellbeing, extending the works of Rojas (2007)
and van Praag et al. (2003) on life satisfaction — assuming that the latter is a
function of satisfaction with various domains — by adding job characteristics as
explanatory variables in addition to the usual socio-demographic factors, and
focusing on the relationship between job characteristics variables and satisfac-
tion with all domains of life. It also extends the work of Rode and Near (2005),
whose goal was to contrast non-work characteristics with work characteristics
and how all these characteristics explain life satisfaction. The research present-
ed in this thesis has shown that all domains of life are influenced by several job
characteristics, and that all domains are relevant explaining life satisfaction.
Therefore, the relationship between the explanatory variables and domains of
life satisfaction, and the relationship between domains of life and life satisfac-
tion, cannot be ignored. This calls for a multi-dimensional theoretical framework
that simultaneously considers all domains of life in studying the subjective well-
being of individuals.

Further, the importance of job domain explaining life satisfaction might prove
to be contextual. With greater attention to the context, the study of the deter-
minants of job satisfaction or the determinants of domains-of-life satisfaction
should pay attention to the relevance of the characteristics of particular domains
for satisfaction with seemingly unrelated domains. For example, in the context
of COVID-19 (World Health Organization, 2020), it would not be surprising to find
that ‘availability of health care services in the vicinity’ would affect not only satis-
faction with health or accommodation but also satisfaction with such apparently
unrelated domains as work or social life.
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Methodological implications

Following economists, who tend to interpret subjective wellbeing as ordinally
comparable (Ferrer-i-Carbonell & Frijters, 2004; Pagan, 2013) and use ordered
response models (i.e. ordered probit or ordered logit), this thesis has used or-
dered models where possible (Paper Il and Paper lll). In the case of Paper I, a
binary logistic models were used, because — as expected — the distribution of
the dependent variable was significantly positively skewed, and it was collapsed
into two categories, using sample benchmarks (satisfied and dissatisfied, above
and below the benchmark, respectively). In Paper Ill all models were estimated
using a linear regression model to check the robustness of the results. The
coefficients and significance of the estimators did not differ notably between
specifications. Hence, in line with Rojas (2007), the OLS specification was used
for the analysis.

This thesis has methodological implications for wellbeing research — for the de-
terminants of subjective wellbeing in particular. The methodological strategy em-
ployed in Paper Il and Paper Ill overcomes two of the main problems involved in
using cross-sectional data, and consolidates a robust approach for dealing with
this type of data. First, it has used instrumental variables (Paper Il) in order to
avoid endogeneity problems using cross-sectional data, so that the results could
be presented in causal terms (Mcintosh, 2014). The key assumption of this
identification strategy is that the instrumental variable affects the main variable
(dependent variable) under study only through its impact on an independent var-
iable, and is thus uncorrelated with any possible unobserved determinant of the
main variable. Second, in Paper Il and Paper lll, an issue related to the multi-level
nature of the data has been taken into account, as individual workers in the sam-
ple are clustered within different countries. First, the models (bivariate ordered
probit and linear regression model respectively) were estimated by clustering
standard errors at the country level. Second, the same equations were estimat-
ed by using a hierarchical ordered probit for Paper Il and ordered probit model for
Paper lll, explicitly taking into account the multi-level nature of the data.

The findings of this thesis also indicate the use of moderating variables — those
which affect the strength or nature of the relationship between two other varia-
bles (Dawson, 2013) — in the models of subjective wellbeing. The use of moder-
ating variables makes it possible to capture the influence of relevant variables
that at first glance appear not to influence the wellbeing of workers directly. In
Paper Il, the Internet use for work purposes was not a variable that seemed to
directly influence job satisfaction, but it acted as a moderating factor, affecting
the relationship of other variables and job satisfaction.

The findings contribute to the debate on the use and definition of knowledge
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work, overcoming the limitations of most frequently cited proxy measures of such
work. Common approaches focus, for example, on investment in research and
development (R&D), supposed to indicate the extent of being knowledge-driven
(Warhurst & Thompson, 2006). Or they focus on the occupational or educational
background of individuals. Moreover, the OECD or European Commission define
the ‘knowledge economy’ and ‘knowledge work’ in terms of knowledge-intensive
industries based on ICT production or usage and/or high shares of highly educat-
ed labour (Milasi et al., 2020; OECD, 2003). Used separately, these approach-
es are susceptible to errors; these measures are often flawed, as they do not
grasp the whole concept of what is meant by ‘knowledge work’. As Warhurst and
Thompson (2006) note, there is a need for alternatives that can provide more
conceptually and empirically robust accounts of knowledge work. The results of
this thesis show that the definition used here offers a solution to minimize such
errors — an alternative definition that is empirically and methodologically robust.
It uses both occupation and education of individuals categorizing factors and
adds a third condition related to the use of ICTs for work purposes to reflect
the complexity entailed in such work. As it is based on the nature of job content
itself, this measure offers an accurate definition that is easy to operationalize,
and with possibilities for comparison of results with future studies.

Empirical implications

The empirical implications of this thesis differ for company managers and for
policy makers. First, the results show that income plays a relatively small role in
satisfaction in all domains Second, the effect of Internet work-use is to moderate
the role of the determinants of job satisfaction. Third, as regards wellbeing, it is
important to distinguish by type of workers. Finally, the use of ICTs at work and
structural changes in the workplace have implications in all domains of life, not
only the job domain.

The findings of this thesis show that income is important in explaining job satis-
faction and other domains-of-life satisfaction, but that it plays a relatively small
role in satisfaction in all domains — a result in line with other studies, like Clark
(2005). Moreover, differentiating for type of workers proved relevant: income
emerged as not important in explaining job satisfaction for KWs (Paper 1). This
decreasing marginal utility of income indicates that job compensation should
not be solely a monetary reward: other types of job compensation are also im-
portant. This thesis sheds light on factors related to working conditions and
work organization that should be incorporated in job contracts. | have shown the
importance of work-life balance, flexible work-schedule, job security and career

Contributions of this research 119



prospects as factors that motivate workers and spur their wellbeing at work and
thereby their general wellbeing.

Further, this thesis has shown that Internet use per se does not have any direct
impact on workers’ job satisfaction. Rather, digital technologies moderate the
role of the determinants of job satisfaction. Internet use has magnifying effects
on workers’ characteristics, improving working conditions and job satisfaction
relatively more for high-skilled white-collar workers. On the one hand, this relates
to worker adaptation to ICT, which resonates with the coping model of user adap-
tation to information technology (Beaudry & Pinsonneault, 2005), where workers
have different attitudes towards the adaptation of ICT; and, on the other hand, to
the type of job and type of work activities, the tasks performed by each worker,
and various personal characteristics. Concerning workplace characteristics, this
indicates that ICT will have positive effects only for organizations/ employers
where work tasks can be organized in an autonomous and flexible way, whereas
it will have negative impacts in other types of occupations. Secondly, the study
has implications related to the negative marginal effects of Internet use, indi-
cating that active use of Internet may lead to lower wellbeing, at least among
blue-collar workers and overqualified workers. This implies that the field of inter-
vention should be carefully designed in order to protect workers, especially when
there is a negative moderation effect. But who is to implement these interven-
tions? One possibility could be at the company level. Another option is society,
through different sectoral agreements — or governments, through labour laws.

This thesis also sheds light on the importance of distinguishing by type of work-
ers as regards wellbeing. As discussed in the introduction to this thesis (section
1), new evidence shows a movement towards greater job polarization (Camina et
al., 2020; Goos et al., 2014), with a displacement of the occupational structure,
particularly for low-skilled workers in routine jobs, and an increase of skilled
work with new specializations (Bessen, 2016; Camina et al., 2020). As much
of this scenario has become reality today, policymakers and managers seeking
to improve the wellbeing of workers would be well-advised to incorporate this
distinction. Workers in high-skilled occupations, with strong digital skills and
more knowledge-based jobs, seem better positioned to respond to the demands
of new working patterns — and, in the context of changes generated by the COV-
ID-19 pandemic, to face the upcoming uncertain economic and labour future. By
contrast, workers in manual occupations and/or with low level of digital skills
have the perception of lower job security and are more likely to lose their jobs.
Thus, it is essential to provide greater institutional protection to specific groups
of workers — for instance, through measures and actions focused on unskilled
workers, who are also among the lowest-paying segments of the workforce. Ac-
tions should aim at developing workers’ digital skills in order to meet the chal-
lenges from changing technologies and new ways of working. For instance, pol-
icies for re-training and upskilling workers may be crucial for ensuring life-long
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employability of workers, and maintaining or improving their subjective wellbeing.

The results of this thesis indicate that ICT use at work and structural changes in
the workplace have implications beyond the workplace and job satisfaction, af-
fecting other domains of life as well — overall life satisfaction in particular. Policy-
makers should take into account the implications of working life on all domains
of life, more specifically, the influence of work characteristics on all domains-of-
life satisfaction and thereby the subjective wellbeing of workers. Interventions
aimed at improvement (focusing on work-life balance, greater autonomy ena-
bling flexible work-schedules, job security measures) could foster better, more
decent jobs, and improved general wellbeing of workers. Such interventions are
not suggested solely for human resources managers or organizational manag-
ers: they should also involve the public policy level.

Limitations of the study

This thesis has studied the relationships between work-related characteristics
and subjective wellbeing. It has clarified some relations, but it has also given rise
to some further issues for exploration. Moreover, as in most empirical research,
this thesis has some limitations. Two relate to the empirics. The first concerns
the problem of endogeneity of Paper | and Paper lll: this can appear when well-
being is studied using cross-sectional data, limiting the possibility of interpreting
results in causal terms. It is difficult to account for unobserved characteristics
that may influence both dependent and independent variables, and the fact that
the independent and dependent variables might cause each other (simultaneity)
(Powdthavee, 2010). This could be addressed by using panel data or identifying
instrumental variables (as in Paper Il) for each of the work-related characteristics
under study.

Second, cross-sectional research is connected to data availability, as is the case
with this research. The use of secondary data has great advantages: such data
are free of charge for academic research purposes, and involve large represent-
ative samples that meet the highest quality standards in methodology and data.
However, they may fail to include some variables or dimensions that could prove
relevant for the specific study. Therefore, researchers must resort to proxies,
without including or ignoring some measures that might be relevant for the study.
Further research could use an ad hoc data, questionnaires tailored for the spe-
cific study. For instance, one could incorporate into the analysis variables related
more specifically to knowledge work, or to the skills—job match, or to preferences
as to the type of contract variable, to grasp better the characteristics of the ac-
tual labour market.
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Finally, one problem of this thesis has been how to define the key concept of
knowledge work/worker, as there is no universally accepted definition, and the
matter remains highly contested.? It is generally assumed knowledge work is
related to individual and professional characteristics: (1) level of skills and edu-
cation, (2) professional category and (3) the intensity of ICT use at work. It has
not been easy to find all three dimensions in the same data base. Knowledge
workers are a diverse group in need of deeper examination in future studies, so
that we may fully understand and respect the complexity of employment rela-
tions in highly skilled work.

Further research

To overcome the conceptual and methodological limitations of this study, further
research is necessary. In the ongoing process of digital transformation of firms,
the use of ICT and the automation technologies!? are expanding rapidly. There is
a clear need for analysis of the work-related factors that affect subjective well-
being, mainly at the company and policy levels, to take full advantage of these
improvements. In order to extend the results of this thesis, future research might
replicate the domains-of-life analysis conducted Paper lll, focusing on workers
who interact with these second-order disruptive technologies (specifically, work-
ing with robots and collaborative platforms), analysing the relationship between
job characteristics and satisfaction with work and other domains of life and their
effects on productivity and employment.

The worldwide COVID-19 pandemic has changed the physical, geographical and
socio-economic context in which work is carried out, affecting the relationship
between many of the variables characterizing knowledge work and subjective
wellbeing. An ad hoc online survey from Eurofound (2020) estimated that over
one third (37%) of employees currently working in the EU began to telework as a
result of the COVID-19 pandemic (Eurofound, 2020). This percentage has risen
since then: teleworking had been increasing over the last decade at a slow pace,
mostly as an occasional work practice for employees (Milasi et al., 2020). In
2019, the share of employed persons in the EU occasionally working from home
was only 5.1% (Eurostat LFS, 2020). Sostero et al. (2020) and Milasi (2020)

11 An extended discussion appears in the Literature Review section of Paper I.
2 Automation technologies are also known as second-order disruptive technologies. Today we are deep in the

second digital wave — the wave of the new technologies, automation technologies like robotics and artificial
intelligence, big data, Internet of Things or Cloud computing among others (Pratt, 2015; Xu et al., 2018).
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indicate that the large expansion of telework since the COVID-19 outbreak has
been strongly skewed towards high-paid white-collar employment and has been
unequal across countries and firms. It is feared that these differences in the
expansion of telework could lead to greater inequalities between workers, com-
panies and countries (Milasi et al., 2020). The recent Eurofound (2020) survey
also shows that, as a result of COVID-19, achieving work-life balance has been
challenging for workers responsible for young children or elderly persons: they
report difficulties in concentrating on their job, or having to work in their free time
to meet the demands of their job. Further, the Eurofound survey showed that
16% of workers in the EU felt that they were likely to lose their jobs in the near
future — thus increasing job insecurity in the region. In view of the importance
of this contextual change on the job market, there is an urgent need for further
studies in this area: work-life balance, job security, flexible schedule and tele-
working all require for deeper study of the consequences for wellbeing. Polices
aimed at supporting the transition to more accessible work (flexible schedule,
teleworking) must carefully consider the potential benefits and costs for produc-
tivity, job quality, and workers’ work-life balance and subjective wellbeing.

The acceleration towards teleworking and flexibilization of work schedules
caused by the COVID-19 pandemic brings additional challenges and implications
(Sostero et al., 2020), that might spill over into the work and business sphere.
For example, increased teleworking and flexible schedules might lead to the
redistribution of the population throughout a given territory, depopulating parts
of the cities where firms have been clustered (Cox, 2009). This could lead to
reduced workplace spaces at business headquarters (using hot desks), creat-
ing co-working spaces throughout the territory, perhaps with salary increases
in order to pay expenses of workplace home facilities or for renting co-working
spaces. Future studies should investigate the extent to which changing working
conditions affect labour market access across regions, the quality and quantity
of jobs, the environmental impact of these changes and their relationship to the
subjective wellbeing of workers.
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