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Stilles bescheidenes Leben gibt 
mehr Glück als erfolgreiches 
Streben, verbunden mit 
beständiger Unruhe.

‘Una vida tranquil·la i humil porta 
més felicitat que la persecució 
de l’èxit, que va lligada a una 
inquietud permanent’.
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Albert Einstein, November 1922

‘A calm and modest life brings 
more happiness than the 

pursuit of success com-bined 
with constant restlessness’.





ALS MEUS PARES, PER DEIXAR-ME VOLAR
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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 21st 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 I and III) and causal linkages (Paper II). Human wellbeing 
is approached from a subjective angle, including different factors affecting job 
satisfaction and life satisfaction deemed relevant by social scientists today. 

Paper I 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 II 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 III 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 

Abstract
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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.
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Resum

Aquesta tesi examina com les característiques de la feina afecten la satisfacció 
amb la vida a Europa, més concretament, la relació entre la intensificació de 
les TIC al lloc de treball i el benestar subjectiu dels treballadors. Com afecta la 
feina i les característiques actuals de la feina associades amb la intensificació de 
l’ús de les TIC la satisfacció laboral i la satisfacció amb la vida a Europa? Aquesta 
tesi s’entén com una contribució 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 combinació de tres fonts de dades europees d’agències estadís-
tiques oficials. La tesi es divideix en tres parts. L’anàlisi empíric aplica models 
economètrics, que responen a les preguntes de la investigació, per estudiar 
les relacions correlacionals (articles I i III) i les relacions causals (article II). El 
benestar humà s’aborda des d’un angle subjectiu, incloent diferents factors que 
afecten la satisfacció laboral i la satisfacció amb la vida que els científics soci-
als consideren rellevants a dia d’avui.

L’article I indaga sobre els determinants de la satisfacció laboral i les diferènci-
es en la percepció de la satisfacció laboral entre treballadors del coneixement 
(KW) i altres treballadors (OW) a Europa. Els resultats indiquen que les caracte-
rístiques laborals no financeres juguen un paper important per a la satisfacció 
laboral dels treballadors del coneixement. Les oportunitats d’avenç professio-
nal, la flexibilitat de l’horari laboral, la conciliació de la vida laboral–familiar, la 
seguretat laboral i el suport entre companys de feina són factors crucials per 
a la satisfacció laboral entre els treballadors del coneixement. Per contra, els 
ingressos mensuals apareixen com el principal factor determinant de la satisfac-
ció laboral per els altres treballadors (OW).

L’article II es centra en l’ús d’Internet amb finalitats laborals, analitzant com això 
afecta la satisfacció laboral, moderant les relacions entre les característiques 
de la feina i el benestar. Els efectes de l’ús d’Internet a la feina emergeixen 
com a heterogenis, atenuant o enfortint la relació entre les característiques de 
la feina i la satisfacció laboral. L’ús d’Internet per si mateix no sembla tenir cap 
impacte directe en la satisfacció laboral dels treballadors; més aviat, modera 
el paper de la satisfacció laboral, fent que els impactes siguin més forts o més 
febles. Els treballadors d’algunes ocupacions amb nivells d’educació i d’ingres-
sos més elevats, es beneficien relativament més d’Internet que treballadors en 
ocupacions que tenen poca relació amb les TIC.

Finalment, l’article III explora la importància que la vida laboral té en el benestar 
subjectiu dels treballadors, suposant que les característiques de la feina són 
importants per a la satisfacció laboral, però també que l’impacte s’estén a al-
tres àmbits de la satisfacció amb la vida. L’article també explora les diferències 
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entre els treballadors de coll-blanc poc qualificats i els treballadors de coll-blanc 
altament qualificats, en la mesura en què les característiques de la feina expli-
quen la satisfacció del domini. Aquest article troba que les característiques del 
lloc de feina no només expliquen la satisfacció laboral, si no que expliquen la 
satisfacció en tots els dominis de la vida. A més a més, la satisfacció laboral 
apareix com a significativa per explicar la satisfacció amb la vida, però només es 
troba en el quart lloc de l’estudi. Finalment, la satisfacció amb els dominis de la 
vida difereix en potència predictiva segons el tipus de treballador: la satisfacció 
laboral és important per explicar la satisfacció de la vida entre els treballadors 
altament qualificats, però el domini laboral ocupa l’últim lloc pel que fa a la sa-
tisfacció de la vida entre els treballadors poc qualificats.

Les conclusions d’aquesta tesi proporcionen informació que és rellevant no no-
més per al món acadèmic, sinó també per les organitzacions d’empreses, per 
a la gestió dels recursos humans, i pels responsables polítics. En primer lloc, 
aquesta tesi constata la importància de distingir per tipus de treballadors pel 
què fa el benestar. En segon lloc, els resultats mostren que els ingressos juguen 
un paper relativament petit en tots els àmbits de satisfacció. Més aviat, els 
factors relacionats amb les condicions laborals i l’organització del treball són im-
portants, i són els que s’haurien de contemplar en els contractes de treball. En 
tercer lloc, els efectes de les TIC són que moderen el paper dels determinants 
de la satisfacció laboral. Finalment, la tesi mostra que les característiques de 
la vida laboral afecten la satisfacció 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 satisfacció en tots els àmbits 
de la vida.

Paraules clau: Satisfacció laboral; Satisfacció amb la vida; Satisfacció dels do-
minis de vida; Treball del coneixement; Ús de les TIC; Condicions laborals; Orga-
nització del treball; Conciliació vida laboral i vida familiar; Europa.
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Introduction

I





1Motivation 1

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 technologies¹ 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 (Camiña 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 relationship² 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). 

1 According to Xu et al. (2018), Industry 4.0 (I4.0) represents the current trend of automation technologies (i.e. 
cyber- physical systems (CPS), robotics and artificial intelligence, Internet of Things (IoT), cloud computing or 
3D printing); Industry 4.0 (I4.0) symbolizes the beginning of the Fourth Industrial Revolution (Alexopoulos et 
al., 2016; Li, 2018; Qin et al., 2016; Xu et al., 2018).

2 The 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).

Motivation
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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, I first present how wellbeing, the domains-of-life approach and 
job satisfaction have been approached by economists, psychologists, sociolo-
gists and other social scientists. I also introduce the concepts of ‘work’ and 
‘knowledge’ and their interrelation (section 2). Then I 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.
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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, I 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 

Theoretical
Framework 
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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.  

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

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; Díaz-Chao et al., 2017). Pagán 
(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). 

Theorical Framework

LIFE
SATISFACTION

DOMAINS
OF LIFE
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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, Wilczyńska 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; Wilczyńska 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, Wilczyńska 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 (Martínez-Cerdá, 
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 

Theorical Framework
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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. 
(Martínez-Cerdá, 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,4 understood as a powerful resource for organizations. This concept5 

has since been both contested and extended, for example by Alvesson (2001), 
defining knowledge work as being intellectual rather than physical in nature.

4 Already 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/lfs/data/ accessed 
06/12/2017. 

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

Theorical Framework
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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 (OWs) 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

Source: Author’s elaboration, based on ILO International Standard Classification of Occupations, ISCO-88.

Research objectives 
and Questions

Research objectives and Questions
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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 I 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 II, 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 
III 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

Orange colour: subjects analysed in Paper I; green colour: subjects analysed in Paper II; blue colour: subjects 
analysed in Paper III. 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 I); (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 III). 

To achieve the first specific research objective (Paper I), 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 II), the main 
research question is: (3) Does Internet use for professional purposes affect job 
satisfaction, and if so how? Paper II focuses on six main conceptual dimensions 
(based on the outcomes of Paper I and previous literature): income, education, 
occupation type, autonomy, time pressure and social interactions. Paper II 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 III), 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 III 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 II); and the third European Quality of Life Survey 
(3EQLS), from 2011-2012 (Paper III).

Research objectives and Questions
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Table 1. Research objectives and research questions 

PAPER

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

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

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.

(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?.

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

(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?.

2010 European 
Social Survey (EES), 
ESS5.

2005 and 2010 
European Working 
Conditions Survey 
(EWCS).

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

Paper II

Paper III

OBJECTIVES RESEARCH QUESTIONS DATA SOURCE
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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-
atia6, 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.

PAPER I PAPER II PAPER III

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, I 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

Research Strategy

6 Croatia become the European Union’s 28th member state on 1st July 2013.

Research Strategy
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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.

Sample

Coverage

Method

Data 
Collection

Frecuency

Cross-section. 
Strict random probability 
sampling, minimum target 
response rate of 70% 
and rigorous translation 
protocols.

52,458 individuals

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

August 2010 – December 
2011 

(Austria: May 2013 – Oc-
tober 2013) 

Every two years

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

29,680 individuals 
in 2005

43,816 individuals 
in 2010

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

January – June 2010

September – November 
2005.

Every five years

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

43,636 individuals

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

September 2011 – 
February 2012

Every four years
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Overview/
Topics

Provider

Access

Reference 

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.

ESS ERIC. 

Norwegian Centre for 
Research Data, NSD.

Free access for academic 
purposes.

European Social Survey 
(2014)7

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.

EUROFOUND: Europe-
an Foundation for the 
Improvement of Living and 
Working Conditions.

Free access for academic 
purposes.

European Foundation for 
the Improvement of Living 
and Working Conditions 
(2018)8

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

EUROFOUND: Europe-
an Foundation for the 
Improvement of Living and 
Working Conditions.

Free access for academic 
purposes.

European Foundation for 
the Improvement of Living 
and Working Conditions 
(2014)9

Research Strategy
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Table 3. Data description, research surveys

Source

Geogra-
phical 
Coverage

Sample
size

Type of
data

Wave/ 
Round

Year

European Social Survey 
(ESS).

Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, 
Denmark, Estonia, France, 
Germany, Greece, Hunga-
ry, Ireland, Lithuania, the 
Netherlands, Poland, Por-
tugal, Slovakia, Slovenia, 
Spain, Sweden, UK. 

14,096 employees aged 
18 or older.

Cross-section. One wave.

5th

2010

European Working Condi-
tions Survey (EWCS).

The EU28, plus Norway 
and Switzerland.

35,856 workers 
aged 16 or older.

Pooled cross-section.

4th and 5th

2005 and 2010

European Quality of Life 
Survey (EQLS).

The EU 28.

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

Cross-section. One wave.

3rd

2012

PAPER I PAPER II PAPER III

7 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 I. Referring to the ESS5 from 2010.

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

9 Paper III 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 
variable

Method/ 
strategy 
used

Sample 
size

Source

Econo-
metric 
analysis

Job satisfaction.

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

14,096 employees aged 
18 or older.

European Social Survey 
(ESS).

Binary logistic models.

Job satisfaction.

Two-equation econometric 
approach.

35,856 workers aged 16 
or older.

European Working Condi-
tions Survey (EWCS).

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

And hierarchical ordered 
probit models.

Life satisfaction.
Job satisfaction.
Accommodation satisfac-
tion.
Health satisfaction.
Education satisfaction. 
Standard of living satis-
faction.
Family life satisfaction. 
Social life satisfaction.

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

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

European Quality of Life 
Survey (EQLS).

Multiple linear regression 
analysis.

PAPER I PAPER II PAPER III

Research Strategy
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Scientific 
Contributions

Paper I. Viñas-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 II. Castellacci, F.; Viñas-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 III. Viñas-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 
SCImago 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. 

Scientific Contributions
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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 
job satisfaction: Evidence 
from Europe.

Internet use and job satis-
faction.
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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, I 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 II 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 
III employs some of the determinants of job satisfaction found significant in Pa-
pers I and II, 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 III 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 II: 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 III: 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 II 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

Job satisfaction

Life satisfaction 

Domains-of-life satisfaction 

White-collar workers

Blue-collar workers

Knowledge work

ICT use

Working conditions
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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 intensification10 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 21st 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 I and III) 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. I 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, I 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, I note some limitations of 
this thesis, and highlight possible future improvements and research directions 
which can be derived from this work.

10 This intensification was controlled mainly by the type of occupation.
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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 I is an exploratory article, on the most important 
determinants of job satisfaction for two type of workers: knowledge workers and 
other workers. Paper II 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 III uses some of the determinants of job satisfaction found 
significant in Paper I and Paper II. 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 III 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. 

Impact of the
research

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; Ramírez & Nembhard, 2004), where new value-genera-
tion processes and co-innovative sources of productivity call for quality jobs and 
satisfied workers (Díaz-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 I 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, I developed a specific hypothesis on how Internet use weakens or 
strengthens the effect on wellbeing. The empirical results of the study confirm 

Impact of the research
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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 
recognized as important for life satisfaction, such as family life, social life, ac-
commodation and standard of living.
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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.

Contributions
of this research

Contributions of this research
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Methodological implications 

Following economists, who tend to interpret subjective wellbeing as ordinally 
comparable (Ferrer-i-Carbonell & Frijters, 2004; Pagán, 2013) and use ordered 
response models (i.e. ordered probit or ordered logit), this thesis has used or-
dered models where possible (Paper II and Paper III). 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 III 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 II and Paper III 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 II) 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 II and Paper III, 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 II and ordered probit model for 
Paper III, 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 II, 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 



119

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 I). 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. I have shown the 
importance of work–life balance, flexible work-schedule, job security and career 
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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 (Camiña 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; Camiña 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 I and Paper III: 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 II) 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.

Contributions of this research
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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 technologies12 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 III, 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) 

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.11 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.

11 An extended discussion appears in the Literature Review section of Paper I.

12 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.

Contributions of this research
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