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Abstract

An important role of social and public policies is to encourage initiative of people to work and to provide employment

for their citizens. Nevertheless, the role of these policies should not exclusively be concerned with the improvement

in the quantity of jobs (i.e. ensuring the optimal employment rate) but likewise these policies should be designed to

improve the well-being of workers by enhancing the quality of jobs for these workers. Although, it is difficult to spot the

precise definition of job quality in the literature, one can reasonably argue that job quality is a multi-dimensional concept

which includes the wage dimension but also non-wage (other) job dimensions such as job autonomy, job security, how

interesting your job is, etc. Accepting the idea that a job quality is a multi-dimensional concept leads to the important

question of aggregating these various job dimensions into an overall index of job quality which can be used as a measure of

well-being on the job. Moreover, if we agree on the notion that the preferences of workers over job characteristics should

be respected, then we have to find a proper way to weight these various job characteristics such that the construction

of weights is consistent with the preference orderings over different jobs. A measure that satisfies the previous two

requirements is known in the literature as the equivalent income (wage) measure. In this study we have applied the

concept of equivalent wage to a specific sub-population of recent graduates (i.e. bachelor, master and doctoral students)

who are presently participating at the labour market. In addition to the equivalent wage measure, we have used four

other well-being measures which are wage, average preferences objective measure, equal weights objective measure and

subjective job satisfaction measure. We have compared the following well-being measures on a large scale survey which

consists of nineteen countries. Our results indicate that different measures of job quality will result in substantially

different ranking of job quality across countries. In other words, this evidence points out that the choice of well-being

measure for policy makers is utterly important for measuring job quality. We have also analysed the gender differential

in job quality across countries by using wage and equivalent wage measure. These results are first illustrated at the

mean and then we have provided a more detailed picture which has shown the wage and equivalent wage differentials

across the distribution. The evidence we have found indicate that in majority of countries, the quality of jobs is higher

for men. In addition, after we have computed the equivalent wage measure we have used this information in order to

retrieve the willingness-to-pay for each non-wage job characteristic. We have compared the gender differences in the

willingness-to-pay across and within countries. Lastly, we presented the decomposition the total willingness-to-pay on

the contributions attributed to each non-wage job characteristic. We have found that across countries for both men and

women, having a good career prospect is relatively the most important job characteristic while job security is relatively

the least important job characteristic.
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1 Introduction1

An important part of individual well-being comes from the well-being on the job. Given the fact that individuals
spend much of their time at work, it is plausible to assume that the quality of job will be reflected in the evaluation
of overall well-being of individuals. The evidence shows that individuals are not employed only to be paid but
they have other reasons like realizing their own potentials and enriching their social life. Job quality is not only
important for workers but for firms as well. According to the efficiency wage theory, the effort that a worker will
exert is determined by the job quality which is defined as the amount of wage paid by the firm. Thus, higher job
quality will induce workers to exert higher effort which will result in higher profits for firms. The policy makers
are interested in the job quality as well. As a matter of fact, an important part of the economic literature is
concerned with the implementation and evaluation of public and social policies. Since the job quality provides
the information on how well people are doing on their jobs, this information would allow the policy makers to
identify those workers in low quality jobs. Accordingly, the labour market policies can be designed in such a
way to increase the well-being of those workers who are in low quality jobs. Thus, the aim of these policies is
to enhance the decisions of economic agents since the actual behaviour of individuals may not bring them to
achieve the best situation in life. Nevertheless, before we could assess the impact of a particular policy on the
well-being of individuals, we would have to define the theoretical framework (concept) of well-being. For that
matter, having a measure of well-being is quite useful. An approach that has been used extensively is to construct
an objective well-being measure. However, a weakness of an objective well-being measure comes from the fact
that such a measure will not care for the preferences of individuals but instead it would be paternalistic since the
government (or someone else in charge) would decide what is the best for individuals. Certainly, this attempt
would not be embraced by the economists who are stressing out the importance of individual preferences. The
relative importance of various job aspects is not the same for all individuals. Some individuals prefer to work
longer hours, some prefer higher paid jobs, some prefer higher security at the job, etc. Thus, the information
on preferences of workers is highly relevant for creating a good social and public policies. In the literature we
can basically find three approaches on how to obtain information on preferences (see Decancq et al. (2015)).
The first approach is known as the stated preference approach where the individuals evaluate the importance
between material (income) and non-material (non-income) dimensions. The disadvantage of the stated preference
approach is that we either do not have the information about these evaluations or these evaluations are flawed
due to cognitive difficulties individuals are exposed to by answering the questions in the contingent evaluation
techniques. In the second approach, individuals declare their preferences through the behaviour we observe and
through the choice they make. This is know as the revealed preferences approach (see Bernheim and Rangel
(2009)). The revealed preferences approach has the disadvantage that the decisions which individuals make can
contain errors and moreover we rarely observe choices over many dimensions. The third approach consists of
using the subjective satisfaction scores of individuals which allow us to obtain the information on the weights
between monetary (income) and non-monetary (non-income) dimensions (see Schokkaert and Decancq (2013)).
The subjective satisfaction approach overcomes the disadvantages of these two approaches but it cannot be used
directly for making interpersonal comparisons of well-being. However, the subjective satisfaction approach suffers
from two problems which are suggested by Sen (1985). The first problem concerns the physical condition neglect
which means that the subjective satisfaction may not need to take into account the physical characteristics of the
individuals but only their mental states. The second problem concerns the valuation neglect since the subjective
satisfaction cannot be used to value a reflective activities. These two problems restrain us to use the subjective
satisfaction approach directly when we want to make interpersonal comparisons of well-being. In other words,
the subjective responses to job satisfaction question may not contain independent variation to other variables of
concern which we want to use to explain the individual behaviour. The responses to job satisfaction question
reflect the objective situations in life of individuals but also on their psychological states such as aspirations,
expectations and norms. Therefore, the analysis of job satisfaction requires more comprehensive approach and
our attempt will be to show that we can use the subjective variable like job satisfaction in order to obtain useful
information about the job quality of individuals.
Although, the well-being on the job is an important part of the overall well-being for many individuals, neverthe-
less, it is amazing that in contemporary economic literature, the topic of job quality is quite under researched.
Yet, it is evident that the policy makers and governments are mainly concentrated on how many jobs there are
in the economy and in the literature much attention has been given to studies that deal with the topic of job
quantity (i.e. job creation, job stability and labour market participation). This shows a limited viewpoint of

1We acknowledge the support from the European Social Fund, which financed the project WelfarEurope - Measuring Quality of
Life and Work in Europe. The paper was mainly written during our visit to the Centre for Economic Studies (CES) at Katholieke
Universiteit Leuven and Marko Ledić’s visit to the Institute of Economics, Zagreb. We thank Erik Schokkaert for hospitality at CES
and for fruitful discussions. The responsibility for all errors and ommissions remain with the authors.
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researchers and policy makers since the well-being of individuals is substantially determined by the quality of
their jobs. Nevertheless, we can notice that recently, the topic of job quality is becoming increasingly important
for the policy makers, governments and international organizations. The European Union has shown a significant
effort to incorporate the job quality in their agenda on the European Employment Strategies. In Leaken 2001,
it was the first time that the job quality indicators have been considered as a part of employment and social
policies. Within this initiative, the quality of employment was selected as an aspect that will define the quality of
job (see European Commission (2001)). The important incentive for measuring and evaluating multi-dimensional
well-being of the current and future generations has been developed by the Stiglitz, Sen and Fitoussi Commission
(see Stiglitz et al. (2009)). The OECD has included the topic of job quality in their analysis of overall well-being
Better Life Initiative but also to the analysis of Inclusive Growth (see OECD (2015a,b)), ILO constructed the
“Manual on Concepts and Definitions of Decent Work Indicators” (ILO (2012)), the UNECE constructed the
“Framework for Measuring Quality of Employment” (UNECE (2015)) and the Eurofond constructed the “Job
Quality Framework” (Eurofound (2012)).
Although a substantial effort has been exerted by international organisations to improve the measurement of
job quality and to develop its conceptual framework, it is evident that further effort is needed for constructing
the operational framework for measuring job quality which can be then easily applied in different settings while
respecting the fundamental principles (assumptions) that a reasonable job quality measure should incorporate
(see Muñoz de Bustillo et al. (2011b)). Unfortunately, until today there is still no agreement on the definition of
job quality and what will be the proper way to measure it. The researchers and policy makers are confronted with
two main impediments when they are analysing the job quality. The first difficulty bears upon finding a proper
definition and how to find a measure of job quality which will be consistent with comparisons over countries,
time and groups2. The second difficulty concerns the multi-dimensional concept of job quality which resulted in
finding no agreement on the question about which dimensions we should include in a measure of job quality but
also there is no agreement on how to measure these dimensions. Researches who have tackled the topic of job
quality, were predominantly interested in the job quality from a one-dimensional prospect of wage (see Lucifora
et al. (2005) and Grimshaw (2011)). This is obviously not a very realistic point of view since the job quality is
not only determined with the material dimension (see Clark (2005)) but it is also determined by other dimensions
which are not expressed in material terms. Thus, a stepping-stone for measuring job quality comes from the
fact that job quality is a multi-dimensional concept and trying to construct a measure of well-being which will
aggregate various job dimensions in a single measure is not a trivial task. If one wants to tackle this issue then the
first step is to create the weights ascribed to each dimension which have normative justification. In the literature
there are two main approaches for creating an index of well-being on the job. The first approach is to compute
the objective measure of well-being on the job which ascribes equal weights to all job dimensions. The objective
well-being measure is computed either by using a factor analysis, regression analysis (see Jencks et al. (1988),
Kalleberg and Vaisey (2005)) or the researcher presupposes some arbitrary weights which are then ascribed to
all job dimensions. Although, this approach is quite simple to implement, nevertheless it suffers from a serious
weakness which is that the chosen weights do not reflect the fact that individuals have different preferences over
various job attributes. As we have argued, different individuals may have different preferences over job dimen-
sions. The second approach is to measure job quality with the subjective job satisfaction revealed by individuals
(see Freeman (1978); Clark and Oswald (1996), Hamermesh (1977, 2001), Blanchflower and Oswald (2004), Ritter
and Anker (2002), Levy-Garboua and Montmarquette (2004) and D’Addio et al. (2007)). The concept of job
satisfaction originates from the literature in sociology, industrial psychology and organizational behaviour (see
Herzberg et al. (2011) and Spector (1997)). The subjective job satisfaction reflects the workers attitude for a
various collection of job characteristics at their job. The proponents of this approach presuppose that the job
satisfaction score reflects the well-being on the job or in other words it reflects the true valuation of the job quality
for individuals (see Clark (1997, 2001), Frey and Stutzer (2002a,b)). One of the founders of the concept of job
satisfaction, Locke (1976) suggested that the job satisfaction in general, can be defined as the summation of job
outcomes such that each job outcome is weighted by its importance to the worker. Nevertheless, as it has been
argued in the literature, the subjective job satisfaction is affected by the adaptation and expectations (i.e. scaling
factors) which means that one has to be careful with the direct interpretation of the job satisfaction measure since

2Nevertheless, there are several approaches that researches have undertaken to analyse the differences and trends in job quality
across countries. The most elementary approach for analysing job quality is based on the analysis of job dimensions (see Olsen et al.
(2010); Clark (2005)). Although, this approach is simple to apply, nevertheless a serious weakness of this approach is that it does
not take into account the correlations between different job dimensions (i.e. low job security and high job autonomy) and also this
approach is difficult to apply if we consider a large number of job dimensions. Second approach is to analyse the job quality on the
basis of taxonomy of job types (see Holman (2013)). Third approach is to analyse the job quality from the macroeconomic perspective
which is based on building a model of job quality at the national level (see Davoine et al. (2008)). The forth approach is to analyse
the job quality by constructing an index of job quality which weights different job dimensions (see Ritter and Anker (2002); Leschke
et al. (2008); Muñoz de Bustillo et al. (2011a) and Schokkaert et al. (2011)).
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the job satisfaction is not a proxy for utility or well-being at work3 (see Hamermesh (2001), Levy-Garboua and
Montmarquette (2004), Muñoz de Bustillo et al. (2011b) and Sousa-Poza and Sousa-Poza (2000)). To illustrate
this point, one can simply imagine a worker who objectively holds a job of low quality but her subjective job
satisfaction is high due to her low reference level of adaptations and expectations. In other words, the well-being
on the job is considered to be a more comprehensive concept than the concept of job satisfaction (see Danna and
Griffin (1999)). It is obvious that these two approaches for measuring job quality are opposing each other. The
objective measures of well-being do not take into account the importance of individual preferences but instead the
relative importance of each dimension is imposed in a paternalistic way. The subjective job satisfaction measure
is sensitive to individual preferences but these preferences are as well under the influence of scaling factors which
can violate the assumption of genuine preferences (i.e. violation of the consistency assumption).
In this empirical study we aim our attention at measuring job quality using a large sample of countries. We restrict
our analysis to a specific sub-population of recent graduates who have just entered the labour market. Since the
literature on job quality for young and educated workers is quite scarce and moreover given the importance this
sub-population have in the society, we have decided to take this approach and measure job quality among recent
graduates. The main reason why younger highly educated workers have been left out from the job quality analysis
is based on opinion that this group of people have higher opportunities on the labour market than the others
(see Kalleberg and Vaisey (2005)). However, these young and educated workers have job characteristics and job
values that differ from the job characteristics and job values of previous generations of workers (see Ng et al.
(2010)). Thus, what a former group of workers think of a god job may be quite different from the opinion of the
later group of workers. As a measure of job quality is of the utmost importance for constructing valuable labour
market policies we have decided to compute and compare five different measures of well-being on the job. The job
quality measures we have used to evaluate the job quality across countries, include the objective measure of equal
weights, objective measure of average preferences, subjective measure of job satisfaction, wage and equivalent
wage. In the upcoming sections we will explain in detail the implementation and informational requirement for
each of these measures.
We also analyse the determinants of job satisfaction among the recent graduates. From the perspective of policy
makers and governments it is important to know the effects of various job characteristics on job satisfaction, since
the policy makers can influence on the former variables. The literature on job satisfaction suggests that there
are various determinants that have an effect on job satisfaction. The first set of determinants refers to monetary
and non-monetary job characteristics. The effect of wage on job satisfaction is found to be positive although
some researches claim that the relationship between the absolute wage level and job satisfaction is not substantial
(see Levy-Garboua and Montmarquette (2004)). It has been found that the effect of wage on job satisfaction
is reducible since workers can adapt to higher wages (see Groot and Maassen van den Brink (1999)), that job
satisfaction can be influenced by wage inequality (see Hamermesh (2001)) or it is the wage of some reference group
which matters (see Clark and Oswald (1996)). On the other hand, the important list of non-monetary job char-
acteristics includes recognition, achievement, responsibility, variety, task identity, autonomy, skill utilization and
security (see Herzberg et al. (2011); Muñoz de Bustillo et al. (2011b)). The relationship between the temporary
work and part-time work and job satisfaction has been studied as well (see De Witte and Näswall (2003); Booth
and Van Ours (2008)). The effect of education on job satisfaction has been found to be diverse, some researches
found a positive correlation (see Clark and Oswald (1996); Grund and Sliwka (2005)) while other researches found
a correlation effect (see Hall and Buttram (1994)).
In addition, our work connects the measurement of job quality with the literature on gender economic inequality4.
We do so by analysing the gender differences in job quality within and across counties. Although the economic
position of men and women has become more equal from the 1950s until today, we still observe that women are
on average less paid and that they work on the jobs of lower quality (see Ponthieux and Meurns (2015) for an
overview). The evidence that shows persisting gender wage gaps across countries is indeed puzzling since women
have gained comparable level of education relative to men, women have prolonged their decision about maternity
and the family structures have changed such that marriages are not stable as before and women showed increased
economic independence by discarding their male spouse as a breadwinner. Nevertheless, women are still treated
unequal to men on the labour market. The importance of this evidence has greatly reflected in recent work of
policy makers who have designed policies in order to equate the conditions which led to gender wage inequality
(see OECD (2012)). The approach we have taken to analyse the gender differences in job quality consists of
comparing the wage and equivalent wage measure. In addition, after comparing the gaps in the job quality at
the mean, we have proceed further into the distributional analysis of the gender gaps in job quality. We have

3Economists have been traditionally reluctant to use the subjective variables like job satisfaction, although other social scientists
have paid much attention to it.

4Although the following term is a quite broad we would concentrate on the issue of the gender wage gap and gender equivalent
wage gap.
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also compared the gender differences in the willingness-to-pay for reaching the reference values for non-wage job
characteristics. Finally, we have illustrated the Shapley value decomposition of the total willingness-to-pay on the
contributions attributed to each non-wage job characteristic. The later results are computed separately for men
and women and we also compare these results across gender. Our results indicate that it is quite important which
measure of well-being on the job we chose since different measures will result in different ranking of countries. We
have found that in most of the countries, men have higher well-being on the job than women. Besides wage, young
graduates care much about other non-wage job characteristics. Our results show that for both men and women,
having a good career prospect is relatively the most important non-wage job characteristic while job security is
relatively the least important non-wage job characteristic.
The paper is structured as follows. In section 2 we describe the conceptual framework for each measure of job
quality. In section 3 we present a set of measures of job quality that we will use. Section 4 illustrates the empirical
strategy for estimating job satisfaction model. In the same section we illustrate the methodology for estimating
the equivalent wage from the job satisfaction data. Section 5 describes the data and it shows the distribution of
job quality across countries. Section 6 presents the results. Section 7 concludes.

2 Satisfaction, Individual Preferences and Job Characteristics

In this section we illustrate the theoretical framework for measuring job quality that will be used in our empirical
analysis. The purpose of constructing a measure of job quality is to provide an information on the well-being of
individuals at their jobs. It is important to note that before constructing a measure of job quality one should
justify the foundations on which the following measure is based on. We present a set of propositions which serve as
a normative underpinnings for these measures. Each proposition would have a different implication on what these
measures would entail. For the presentation of these propositions we follow Fleurbaey et al. (2009), Schokkaert
et al. (2011).

2.1 The Framework

Let us assume that a job of each individual i (where i ∈ 1, 2, . . . , N) is defined by a vector of job characteristics or
aspects that we denote with θi. The vector of job characteristics represents the jobs of individuals in all respects
by including the outcomes and achievements at their jobs. We assume that the vector of job characteristics
consists of a material job characteristic which is captured by wage of the individual wi and other (non-wage)
job characteristics (i.e. security, autonomy, etc.) which are represented with a vector xi that contains m other
job characteristics xi = (x1i , x

2
i , . . . , x

m
i ), where m ∈ (1, 2, . . . ,M). Thus, the vector of job characteristics can be

written as θi = (wi, xi), where θi ∈ Rm
+ . We assume that individuals are well-informed about what represents a

good job. In other words, each individual i has an ordinal preference ordering over the vectors of job characteristics
which are denoted with Ri for a weak preference ordering, Pi for a strict preference ordering and Ii for an
indifferent preference ordering. In addition, we assume that individual preferences are complete, continuous,
transitive and weakly monotonic. We can represent any preference ordering Ri that satisfy these requirements
by a utility function which we denote with Ui. Formally this relation can be written as

∀θi, θ′i ∈ Rm
+ , θi � θ′i ⇐⇒ Ui(θi) ≥ Ui(θ

′
i) (1)

where Ui : Rm
+ → R. Since we will be interested in ordinal ranking of bundles of job characteristics, we can use

the indifference curves obtained from the utility function as a description of preference rankings for these bundles.
Nevertheless, in order to be able to make the interpersonal comparison of utilities we must have individuals
with exactly the same preferences which does not seem as a plausible assumption since different individuals
may have different preferences. Once we introduce the heterogeneity of preferences we may not longer use the
indifference curves as a tool to compare bundles of goods between individuals. A situation where the heterogeneity
of preferences does not allow us to use the indifference curves for utility comparison is depicted in Figure 1. Suppose
there are two individuals i and j and both of them have two job characteristics θ1 and θ2. The slope of indifference
curves reveal that an individual i relatively prefers θ2 while on the opposite an individual j relatively prefers θ1.
Since their indifference curves cross we are not able to tell whether individual i in point θi is better or worse off
that individual j in point θj . A solution to this problem is found by cardinalizing the utility function such that to
each indifference curve we ascribe a number according to which we can precisely rank the well being of individuals
by looking at their indifference curves. An approach that we will follow in order to achieve the cardinalization of
utility function is to use the information on the subjective satisfaction of individuals Si as a way of assigning a
number to indifference curves of individuals. As long as the satisfaction function of individuals Si complies with
individual preferences Ri one can achieve a cardinalization of utility function. The following requirement can be
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θi

θj

θ1

θ2

Figure 1: Preferences

written as

∀θi, θ′i ∈ Rm
+ , θiRiθ

′
i ⇐⇒ Si(θi) ≥ Si(θ

′
i) (2)

Nevertheless, this requirement that tells us that a cardinal representation of Si could be achieved from the pref-
erence ranking Ri is not entirely consistent neither with the theory nor with the empirical findings. For instance,
individuals may report the level of subjective satisfaction which is affected with their mental states or feelings that
they are endure and therefore their level of satisfaction will not be consistent with the preference ordering (see
Adler (2013)). Another reasons why the consistency between the subjective satisfaction and preference ordering
may fail concerns the evidence that individuals change their aspirations and expectations in life such that they
compare their life situations with a particular reference group or they compare their life situations at different
points in their life span (see Loewenstein and Ubel (2008)). In other words, if we want to have a proper cardinal
representation of Si which is consistent with the representation of preference ranking Ri, we have to take into
account the influence of aspirations, expectations and other scaling factors. It is important to note that these
scaling factors affect the labels (position) of indifference curves but they do not have an effect on the slope of
indifference curves. Finally, we arrive at the condition that guarantees that the cardinal representation of the sat-
isfaction function Si is consistent with the representation of the preference ordering Ri. The following condition
can be written as

θiRiθ
′
i ⇐⇒ Si(θi,Ri,Σi) ≥ Si(θ

′
i,Ri,Σi) (3)

where Σi represents the scaling factors such as aspiration and expectation of individuals. We can see that
immediately after we control for the level of aspiration and expectation, the preference orderings of bundles is
logically equivalent (equal by definition) to a situation where we compare the subjective satisfaction of individuals
holding these bundles and given their preferences.

2.2 Propositions for a measure of job quality

We now turn to present a set of propositions which a sound measure of job quality should satisfy. In the following
setting a measure of job quality designates the well-being of individuals at the jobs they hold. The job situation
of the individual i is completely characterized by a triplet (θi,Ri,Σi). The well-being of individual i is denoted
with Ωi. Putting this notation into use we can compare the well-being of individual i in different job situations.
Let us suppose that we have to evaluate the well-being of individual i at two job situations which are (θi,Ri,Σi)
and (θ′i,R′i,Σ′i). If we encounter that (θi,Ri,Σi) � (θ′i,R′i,Σ′i) (or equivalently (θi,Ri,Σi) Ri (θ′i,R′i,Σ′i)) then
we can conclude that Ω(θi,Ri,Σi) ≥ Ω(θ′i,R′i,Σ′i). As we are predominantly interested in comparing well-being
between individuals we have to come up with a valid and acceptable properties on which our measure of well-being
will be based on. In this regard, showing respect for individual preferences play a decisive role. If we assume that
individuals have identical preferences then we do not have to worry that the principle of sovereignty of individual
preferences would be violated in the process of well-being comparison. Nevertheless, we confront a non-trivial
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question how to compare the well-being between individuals when we assume that individuals do not have the
identical preferences. On the way to find a solution to the following dilemma we could start with the so-called
Dominance Principle.

Principle 1 (Dominance Principle). Let us assume that there are two individuals i and j which differ in their
preference rankings such that Ri 6= Rj. Then this principle imply that Ω(θi,Ri,Σi) ≥ Ω(θj ,Rj ,Σj) if θi ≥ θj
and similarly for the strict preference relations (P) and indifference preference relations (I).

In line with this principle we can say that if the bundle of job characteristics of the individual i is not smaller than
the bundle of job characteristics of the individual j then the well-being at job of individual i is at least as good
as the well-being at job of individual j. It is obvious that a weakness of this principle is that it does not imply a
complete preference ordering but only partial preference ordering. The Dominance Principle completely disregards
individual preferences (and scaling factors) when it compares the job quality of individuals. Nevertheless, the
preferences of individuals can be quite distinctive and since we believe that the idea of respecting individual
preferences is important, we would look for a principle which would require that a measure of well-being at the
job takes into account the preferences of individuals over a vector of job characteristics. In order to do this we
introduce the Same Preference Principle.

Principle 2 (Same Preference Principle).
Let us assume that there are two individuals i and j which have identical preference rankings, Ri = Rj = R
and they have identical scaling factors, Σi = Σj = Σ. Then the following principle imply that (i) Ω(θi,Ri,Σi) ≥
Ω(θ′i,Ri,Σi) ⇐⇒ θiRiθ

′
i, (ii) Ω(θi,R,Σ) ≥ Ω(θj ,R,Σ) ⇐⇒ θiRθj, and similarly for the strict preference rela-

tions (P) and indifference preference relations (I).

The following principle states that the choice between the two different bundles of job characteristics within the
same individual will help us to compare the well-being at the job that includes these bundles. In addition, this
principle assert that for two individuals with the same preference ordering and same level of scaling factors, we
can compare the well-being between these two individuals which will be equivalent to the preference orderings
between the bundles of job characteristics own by each individual. Nevertheless, it is important to stress out that
we cannot find a measure of job quality which will satisfy at the same time the Dominance Principle and Same
Preference Principle because these two principles are mutually not consistent. Fleurbaey (2007) and Decancq
et al. (2015) show that if we consider both of these principles then the axiom of transitivity will be violated.
This can be easily shown in Figure 2. Suppose there are four jobs available which we denote with a, b, c and d.
Each of these jobs is characterized with the different vector of job characteristics θ. If we apply the Dominance
Principle we would obtain Ωb(θbi ,Ri,Σi) ≥ Ωc(θcj ,Rj ,Σj) and Ωd(θdj ,Rj ,Σj) ≥ Ωa(θai ,Ri,Σi) while if apply the

Same Preference Principle we would obtain Ωc(θcj ,Rj ,Σj) ≥ Ωd(θdj ,Rj ,Σj) and Ωa(θai ,Ri,Σi) ≥ Ωb(θbi ,Ri,Σi).
Obviously, it is not possible to satisfy these results.

θbi

θdj
θai

θcj

θ1

θ2

Figure 2: Preferences (violation of transitivity)

Although the previous principle gave rise to the important notion of individual preferences that should be re-
spected, yet the underlining assumption was that the scaling factors are assumed to be constant across individuals.
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Nevertheless, as we have argued the scaling factors such as the level of aspirations and expectations can vary across
individuals or they can vary across time for a given individual. Therefore, we have to consider the principle which
takes into account individual preferences in the setting where the scaling factors might not be constant. This
principle can be formally stated as

Principle 3 (Personal Preference Principle). Let us assume that there are two individuals i and j which have
identical preference rankings, Ri = Rj = R but their scaling factors differ, Σi 6= Σj. Then the following principle
imply that (i) Ω(θi,Ri,Σi) ≥ Ω(θ′i,Ri,Σ

′
i)⇐⇒ θiRiθ

′
i, (ii) Ω(θi,R,Σi) ≥ Ω(θj ,R,Σj)⇐⇒ θiRθj, and similarly

for the strict preference relations (P) and indifference preference relations (I).

Nevertheless, since the Personal Preference Principle is not consistent with the Dominance Principle and since
the Personal Preference Principle implies the Same Preference Principle, this means that the Personal Preference
Principle will not be consistent with the Dominance Principle as well. In order to solve this problem one can
either weaken the Same Preference Principle or one can weaken the Dominance Principle. Fleurbaey (2007) and
Decancq et al. (2015) argue that we should weaken the Dominance Principle since it is crucial that the creators
of pubic and social policies respect individual preferences over important dimensions in life. A weaker form of the
Dominance Principle is given in the following principle.

Principle 4 (Subset Dominance (Weak Dominance) Principle). Let us assume that there are two individuals
i and j which might have different preference rankings, Ri 6= Rj and they might have different scaling factors,
Σi 6= Σj. In addition, let us assume that there exists a subset Γ ∈ Rm

+ , such that θi, θj ∈ Γ. Then we have
Ω(θi,Ri,Σi) ≥ Ω(θj ,Rj ,Σj) if θi ≥ θj.

It is important to note that the Subset (Weak) Dominance Principle still applies the same rationale as the
Dominance Principle but it is constrained at the specific subset of the space of job characteristics which we denote
with Γ. Fleurbaey (2009) has shown that the Same Preference Principle and Personal Preference Principle are
both satisfying the Subset Dominance (Weak Dominance) Principle and this proves the existence of a well-being
measure which respect individual preferences. This measure is known as the Equivalent income (see Fleurbaey
(2009) and Decancq et al. (2015)) and it will be discussed more in detail in the next section.

3 Measures of Job Quality

We present five measures of well-being on the job where each of these measures are conceptually different so
that they use different part of information to evaluate job quality. We will differentiate between the well-being
measures according to the arguments present in each of these measures which are a vector of job characteristics θi,
preference orderings Ri and the scaling factors (i.e. aspiration and expectations) Σi. In other words, a measure
of well-being on the job uses the information which is included in a triple (θi,Ri,Σi). However, it is not necessary
that all measures of well-being on the job use the entire information included in a triple but rather they may use
only some part of it. Since our aim is to evaluate the job quality across individuals, we can compare the numbers
obtained with each measure of well-being on the job. Having a number attached to a measure of well-being on the
job for each individual i, we can simply look at the distribution of the measure in order to single out the worst
off or the best off individuals.

3.1 Subjective Measure of Well-being on the Job

The subjective measure of well-being on the job is based on the job satisfaction question where individuals self
report their level of satisfaction on the job. The convenience of this approach is that we can use the answers on
the job satisfaction question as a measure of job quality. We can define the subjective measure of well-being on
the job of individual i which is represented with the job satisfaction function as follows

WBs(θi,Ri,Σi) = S(θi,Ri,Σi) (4)

Nevertheless, one has to be very cautious when using the subjective job satisfaction as an instrument to compare
job quality. As we have already mentioned in the previous section, the number assigned to the subjective job
satisfaction (i.e. calibration of the job satisfaction function) of individuals will be under the influence of the
scaling factors like the aspirations, adaptation, expectations and personal characteristics of individuals. One can
reasonably be sceptical about whether the subjective measure of well-being on the job appreciate the preferences of
individuals. As long as the consistency assumption is satisfied, this measure will comply with the ordinal preference
rankings of individuals Ri such that we could legitimately be involved in making intra-personal comparisons of
well-being on the job. In other words, if the consistency assumption holds, we can argue that this measure satisfies
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the Same Preference Principle. Of course, one can easily imagine the situation where the individual i prefers θi
over θ′i, θiRiθ

′
i, but due to altering scaling factors, the individual i would still be more satisfied in a situation

where she possesses θ′i than in a situation where she possesses θi, S(θi,Ri,Σi) < S(θ′i,Ri,Σ
′
i). Nevertheless, even

if the Same Preference Principle is satisfied still this does not allow us to make the inter-personal comparisons of
well-being on the job. For instance, it is easy to imagine the situation where two individuals i and j, both have
the same preferences, Ri = Rj = R, where they both prefer job b over job a but nevertheless the satisfaction
of individual i that holds job b may be lower than the satisfaction of individual j that holds job a. Since these
two individuals assign a different number to their satisfaction functions and since the later depend on the scaling
factors (i.e. adaptations, norms and expectations) which may be different for different individuals, it is indeed
plausible this situation to occur. Thus, since the scaling factors play a role, the subjective job satisfaction will not
satisfy the Personal Preference Principle. In the work by Sen (1985) the influence of aspiration and adaptations
on the subjective satisfaction is well described in his notion of physical condition neglect according to which a
person i can adapt to her poor situation such that she is more satisfied than the other person j who might be in
the better situation but due to a higher expectations of person j, still person i will be more satisfied than person
j. Thus, it is reasonable to argue that if consider the subjective job satisfaction as a measure of job quality then
the comparisons of well-being on the job across individuals would be flawed.

3.2 Wage

In the previous section we have assumed that one dimension of the vector of job characteristics θ grasps the
possession of monetary assets of the individual. This material dimension of θ was represented with wage. Using
wage as a measure of well-being on the job of individual i we arrive at the following expression

WBw(θi,Ri,Σi) = wi (5)

One can immediately notice that the multi-dimensionality of the job quality measure falls apart with the wage
measure. The obvious weakness of the this approach is that the inter-personal comparisons of well-being on the
job between two individuals would be identical if these two individuals have the same wage, although these two
individuals may be quite different with respect to other (non-wage) job characteristics which they find important
on their jobs. Reducing the well-being on the job on a single measure that only takes into account material assets
is deeply unsatisfactory according to our view.

3.3 Objective Measure of Well-being on the Job

Those who are interested in the multi-dimensional concept of well-being would not find the previous measure of
well-being useful since it only take into consideration one aspect of the job of individuals (i.e. wage). The weakness
of a one-dimensional measure can be solved by including additional aspects of the job which workers consider
important. Unfortunately, even when these additional aspects of the job are included in a measure of well-being,
still the remaining challenge is how to make the inter-personal comparisons of well-being based on a vector of
job characteristics. Using the Vector Dominance Principle we would require that all elements of the vector of job
characteristics are larger for some individual (i.e. θi � θj) so that we could make the well-being comparison. It
seems that the later requirement would be rather difficult to satisfy. A logical solution to this problem consists of
finding the importance weights for each aspect of the job and then using these weights we aggregate all aspects of
the job in one score which can be used for making inter-personal comparisons of well-being. The weight ascribed
to each aspect of the job would reflect the importance of that aspect of the job relative to some other aspect of
the job that is chosen in the measure of job quality. The selection of weights for the objective well-being measures
on the job is based either on the statistical-data driven procedure (i.e. factor or principal component analysis) or
on the normative (i.e. a priori) opinion and neither of these two approaches allow that the constructed weights
use the information on individual preferences and in that way consider the individual opinion on the aspects of
the job which they find important. Particularly, the weights for the objective measure of well-being would are
grounded on the notion that the comparison of well-being should be based on some reference individual whose
preferences and scaling factors we take for granted. We will denote the reference value for preferences by R̃ while
the reference value for a vector of scaling factors is dented by Σ̃. The objective measure of well-being on the job
for individual i can be defined as follows

WBo(θi,Ri,Σi) = S(θi, R̃i, Σ̃i) (6)

Notice that the objective well-being measure uses the subjective job satisfaction score of some reference individual
(i.e. R̃ and Σ̃) which will then be used to compare the well-being of various jobs. Thus, the weights ascribed
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to the attributes of the job will be the same across individuals. Nevertheless, since the preferences and scaling
factors differ across individuals, the objective measures of well-being do not satisfy the Same Preference Principle
and thus they do not satisfy the Personal Preference Principle. Yet, the objective well-being measures would
satisfy the Dominance Principle if we select positive weights to each aspect of the job.

3.4 Equivalent Wage

The measures we have yet presented seem to suffer from some serious weaknesses. Although the subjective
measure of well-being may respect individual preferences in the inter-personal well-being comparisons (i.e. the
Same Preference Principle is satisfied) if the consistency assumption holds, still the following measure cannot be
used in the intra-personal well-being comparisons (i.e. the Unconditional respect for preferences is violated) due to
the presence of scaling factors. On the other hand, the objective well-being measures are patronizing in ascribing
the weights to job dimensions and thus these measures do not show respect for individual preferences over job
dimensions that individuals may care about. Nevertheless, there exists an approach which appreciates individual
preferences and which can be used in inter-personal comparisons of well-being. It is called the equivalent income
(wage) approach (see Fleurbaey et al. (2009) and Decancq et al. (2015)). We can describe the well-being on the
job of individual i using the equivalent wage measure as

WBw∗
(θi,Ri,Σi) = w∗i such that (wi, xi) Ii (w∗i , x̃i) (7)

This measure represents the hypothetical level of wage w∗i of an individual i when all of her non-wage dimensions
xi are set on the reference value x̃ such that she is indifferent between this position and her original position.
The equivalent wage is represented in Figure 3. For simplicity of presentation, we assume that there are two
individuals i and j and there are only two job characteristics which are wage w and job security s. The vectors
of job characteristics are represented by θi and θj for individual i and j, respectively. The solid horizontal line
represents the reference value for job security which we denote with s̃. One can notice that individual i has a lower
wage than individual j though individual j is more secure than individual j. In addition, we can see that these
two individuals have different (ideas, judgements) believes on what makes a valuable (great) job. For instance,
individual j has a steeper individual curve which tells us that she prefer less job security. On the other hand, the
indifference curve of individual i is sloped less which means that he attaches a higher weight on job security. The
intersection point between the reference value for security s̃ and indifference curve represents the equivalent wage.
These two points are denoted with θ′i and θ′j . Notice that in order to reach the equivalent wage we are moving
along the indifference curves of individuals i and j so that these two individuals are equally well-off in their initial
positions (θi, θj) and when they reach the reference value for job security (θ′i, θ

′
j).

w∗i w∗j
wi wj

si

sj

s̃
θ′i

θi

θ′j

θj

Wage (w)

Security (s)

Figure 3: Equivalent wage

It is obvious that the equivalent wage is equal to wage when all non-wage job characteristics of individuals are
taking the reference values. In addition, we can see that the equivalent wage of individuals does not reckon on
their preferences over job attributes. Even though the individual i has a higher job security, yet the equivalent
income of individual i is lower than the equivalent wage of individual j because individual j has a higher wage and
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he cares less for job security. Nevertheless, even if we had the situation where wi > wj and si > sj still we could
have w′i > w′j . In other words, the equivalent wage measure would not satisfy the Dominance Principle but the
equivalent wage measure would satisfy the preferences of individuals (Same Preference Principle and Personal
Preference Principle) and the Subset (Weak) Dominance Principle. Once we have obtained the equivalent wage
we can easily retrieve the individual willingness-to-pay (WTP) for having the non-wage job characteristics at the
reference values. Taking the difference between the equivalent wage and wage of the individual i we arrive at

WTPi(xi → x̃; θi) = wi − w∗i (8)

where WTPi(xi → x̃; θi) represents the of willingness to pay of individual i for a change from xi to x̃. We can see
in our example that although the individual i has higher job security than individual j (si > sj) yet, individual i
has a higher WTP than individual j. The reason for this lies in the fact that individual i cares more about job
security than individual j does.

4 Methodology

4.1 Estimating Equivalent Wage

In this section we present the methodological framework for estimating the equivalent wage from the individual
data on job satisfaction. The procedure for estimating equivalent wage (income) that we follow in our work can
be found in Fleurbaey et al. (2009), Schokkaert et al. (2011) and Decancq et al. (2015). The estimation of the
equivalent wage requires that we have available information on subjective job satisfaction Si, information about
job characteristics Σi and information on preferences of individuals Ri. Normally, one can find the information
on Si and Σi in surveys which are immediately ready to use in the estimation of the equivalent wage. However,
the information on Ri is usually not directly accessible from the data so we will follow the procedure which
infer information on individual preferences from the data on job satisfaction. Typically, one can find in the
questionnaires the following job satisfaction questionWhat is your overall satisfaction with job? The interviewees
are normally offered a categorical or discrete (or combination of both) scale on which they can choose their answer
where the scale of answers ranges from the lowest level of job satisfaction (“very dissatisfied”) to the highest level
of job satisfaction (“very satisfied”). The relationship between the job satisfaction as the dependent variable and
the right hand side variables can be presented with the following equation

Si = α+ (β + ΩZi) lnwi + (γ + ΛZi)
′Xi + Ziσ + εi (9)

where lnwi is the logarithm of wage, Xi is a vector of other (non-wage) job characteristics, Zi is a vector of
personal characteristics, εi is the error term while α, β, γ,Ω,Λ and σ are parameters to be estimated. The
logarithmic transformation of wage is applied in order to capture the non-linear effect of wage on job satisfaction.
That is to say, we are assuming that the effect of wage on job satisfaction is marginally decreasing. The important
point that has to be emphasized from the outset concerns the impact of personal characteristics on job satisfaction.
We distinguish two different effects that Zi has on Si. The direct effect that personal characteristics have on the
subjective job satisfaction, represented with σ, is capturing the effect of aspirations, adaptations and norms which
may be different across individuals. This effect scales the indifference curves of individuals but does not change the
slope of indifference curves. Nevertheless, the personal characteristics Zi have the indirect effect on the subjective
job satisfaction through the interaction terms. In other words, a vector of coefficients Ω and Λ change the slope of
indifference curves of individuals since they affect the marginal rate of substitution between wage and other (non-
wage) job characteristics. Thus, the interaction terms between job characteristics and personal characteristics are
of great importance for us in obtaining the information on individual preferences. The heterogeneity of individual
preferences is certainly an important issue and we take the view that individual preferences over job characteristics
should definitely be respected. In that respect, we model the heterogeneity of individual preferences by assuming
that workers with different socio-demographic and other work related characteristics have a distinctive view on
the importance over job characteristics. We can represent the marginal rate of substitution between wage and
other (non-wage) job characteristic k as follows

MRSw,Xik

i ≡ ∂Si/∂Xik

∂Si/∂wi
=

(γ + ΛZi)
′wi

β + ΩZi
(10)

where MRSw,Xik

i denotes the marginal rate of substitution for an individual i. One should note that we are not
precisely able to obtain the information on individual preferences but rather we can estimate the group preferences
where the particular group is defined for those individual with the same values for personal characteristics Z. Thus,
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we assume that individuals with the same values for Z have the same preferences. In addition, we will assume that
the marginal rate of substitution between wage and other (non-wage) job characteristics is constant, although we
are certainly aware this may be an oversimplification. After we have specified the job satisfaction regression we
can proceed further with the estimation of equivalent wage. In the next step we define the reference values for all
other (non-wage) job characteristics which we denote with Xi. Plugging these reference values and the level of
wage w∗i into the job satisfaction regression we obtain the following expression

Si = α+ (β + ΩZi) lnw∗i + (γ + ΛZi)
′Xi + Ziσ + εi (11)

where Xi = (X1i, · · · , Xki). We calculate the equivalent wage w∗i such that a worker i is indifferent between the
hypothetical job situation (w∗i , Xi) and her actual job situation (wi, Xi). In order to do the following we equate
the equations (1) and (3)

α+ (β + ΩZi) lnwi + (γ + ΛZi)
′Xi + Ziσ + εi = α+ (β + ΩZi) lnw∗i + (γ + ΛZi)

′Xi + Ziσ + εi (12)

The following expression can be simplified further to

(β + ΩZi) lnwi + (γ + ΛZi)
′Xi = (β + ΩZi) lnw∗i + (γ + ΛZi)

′Xi (13)

Solving this equation for w∗i we obtain the equivalent wage equation

w∗i = wi exp

[(
γ + ΛZi

β + ΩZi

)′ (
Xi −Xi

)]
(14)

We can notice that a vector σ has vanished from the equivalent wage equation since the coefficients capturing
aspirations, adaptations and norms do not play a role any more. The error term εi has been dropped since any
stochastic dissimilarities over workers are not important for computing the equivalent wage. Nevertheless, the
interaction terms between personal characteristics and job characteristics are included in the equation since the
equivalent wage measure respect preferences over job characteristics. The term in the second (round) bracket
shows by how much a worker is deprived in each of his non-wage job dimension from the reference value of
that non-wage job dimension. This immediately implies that if a worker suffers no deprivation in non-wage job
characteristics then her equivalent wage equates to her wage.

4.2 Estimating Job Satisfaction Equation

This section illustrates our empirical strategy that we have used for estimating the job satisfaction regression. We
have worked with several different specifications for the job satisfaction regression. We start with the simplest
specification for the job satisfaction regression while in each consecutive model specification we enrich our spec-
ification by adding up additional control variables. The dependent variable which we denote with Si represents
the job satisfaction acknowledged by each individual i. Obviously one important job characteristic concerns the
monetary remuneration of workers for the effort they have exerted. In our work, this characteristic is represented
with wage5 which we denote with (wi). The remaining job characteristics which we have used relate to a set of
non-wage job characteristics which we denote with a vector (Xi). The respondents were asked to assess eight job
characteristics using the following question: Please indicate to what extent the following job characteristics actually
apply to your current work situation? The list of job characteristics included work autonomy (Autonomy), job
security (Security), opportunity to learn new things (Learn), new challenges (Challenges), good career prospects
(Career), social status (Social Status), chance of doing something useful for society (Valuable) and good chance
to combine work with family task (Family Work). The responders were offered a discrete-categorical scale where
the possible answers from which they could choose ranged from 1 (“not at all”) to 5 (“to a very high extent”). We
denote a vector of job characteristics (wage and other (non-wage) characteristics) with θ(wi, Xi). It is important
to note that this set of job characteristics we have chosen, is not to be considered as the exhaustive set of job
characteristics that workers find important at their jobs. Yet, our choice of job characteristics matches the choice
of job characteristics we have found in other studies. We have included a vector of personal characteristics (Zi)

5We have used the gross monthly wage of the individuals in their full-time working equivalent. A full-time working equivalent is
calculated on the basis of the average working hours in the country where the individual works. The gross monthly wage includes the
gross monthly earnings in the main employment per contractual hours and overtime hours. Wages for all countries are measured in
euros and they have been corrected for the purchasing power parity (PPP) between countries. In addition, we have used a Consumer
Price Index (CPI) in order to have a comparable measures of inflation since the data is collected in 1999/2000 for one group of
countries while for other set of countries the data is collected in 2002/2003. We have applied a CPI for all countries in the later group.
The reference period for a CPI is 2005.
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which consists of a set of socio-demographic variables such as age, gender, dummy variable if an individual has
at least one child, dummy variable if an individual is living with partner, dummy variable if an individual is
living with parents, relatives, friends or other, level of education measured as the number of years of education
currently attained (i.e. the number of years which is required to earn the highest degree which individual has
attained at present) then it consists of a dummy variable if an individual works in the medium company (50-249
employees), dummy variable if an individual works in a large company (250 employees and more), dummy vari-
able if an individual followed any work related course or training in the past 12 months, dummy variable if an
individual work in public sector, dummy variable if an individual works part time (i.e. less than 30 hours per
week)and a five points scale (from 1 to 5) variable for work risk which measures the degree of damage that could
happen if a worker made major mistakes or omissions in the performance of his work. The richness of the data
allowed us to include a self-assessment of the workers on a set of 14 competencies required at their job which
we then include in a vector Fi. The respondents were asked to provide the information on the their own level
of competence by answering at the following question How do you rate your own level of competence?. This list
of competencies includes the mastery of their own field or discipline (Masterfield), knowledge of other field or
discipline (Knowfield), analytical thinking (Think), ability to perform well under pressure (Pressure), alertness
to new opportunities (Alert), ability to use time efficiently (Use Time), ability to work productively with others
(Work Productivity), ability to mobilize the capacities of others (Mobilize Others), ability to make their meaning
clear to others (Make Clear), ability to use computers and the internet (Use Computers), willingness to question
their own and others ideas (Quest), ability to present products, ideas and reports to an audience (Present), ability
to write reports, memos and documents (Write) and ability to write and speak in a foreign language (Foreign
Language). These variables are measured on a categorical-discrete scale which ranges from 1 (“very low”) to
7 (“very high”). Normally, this type of information on the required level of competencies is not available to
researches so having these variables at our disposal enable us to control for unobserved heterogeneity. Since we
do not have a panel data set we were prevented from using the fixed effects which control for the unobserved
(time-invariant) heterogeneity. Nevertheless, our concern is to control for some time-invariant variables which
would not be the available strategy to follow with the fixed effects and it can also bias the estimates (see Boyce
(2010)). For that matter, we opted to include the variables capturing workers abilities in order to control for
the unobserved heterogeneity. In addition, Gi consists of another set of controlling variables such as a dummy
variable for type of occupation, dummy variable for type of industry and country dummies. The specification of
the job satisfaction regression that contains the previously mentioned variables can be written as

Si = α+ βwi +Xiγ + Fiπ +Giκ+ Ziσ + εi (15)

where α, β, γ, σ, π and κ are parameters of interest to be estimated while εi is the error term. At this stage it
is crucial to understand the role of coefficients obtained from the satisfaction equation. Since our objective is to
obtain information on individual preferences we will calculate the marginal rate of substitution between wage and
each other (non-wage) job characteristics. Thus, we will use coefficients β, γ (γ1, . . . , γ8) for obtaining the slopes of
indifference curves for individuals. We are still left with coefficients α, σ and κ which we do not use for estimation
of individual preferences but they rather represent the scaling factors or shifters for labelling the indifference
curves. We have assumed that our job satisfaction regression is linear in the parameters which then implies that
the indifference curves are linear and parallel lines. In other words, the marginal rates of substitution between wage
and other (non-wage) job characteristics are held constant. Nonetheless, we are aware the fact that the marginal
rates of substitution may not be constant and therefore assuming linearity of parameters in the job satisfaction
regression may be unrealistic. Another important issue concerns the heterogeneity of individual preferences that
as we argued should be respected when estimating the job satisfaction regression. One way to achieve a more
flexible functional specification of the job satisfaction regression is to permit the coefficients on wage and other
(non-wage) job characteristics to vary between individuals who are having different socio-demographic or different
job related characteristics. Thus, we have included the interaction terms between job characteristics and the
variables which represent the socio-demographic and job related characteristics. We permit the coefficients on job
characteristics to vary for different socio-demographic groups like gender, whether an individual is young (defined
for age 25-34), has at least one child, lives with a partner, lives with his family or relatives. The coefficients on
job characteristics are also allowed to vary for different job related characteristics which are based on whether an
individual works in a medium sized company (a group of 50-249 employees), large company (a group of 250 and
more employees), has followed any work-related course/training in the past 12 months and if she works in a public
sector or not. We have assigned an index j (j ∈ (0, 1)) to the coefficient of β and to every coefficient contained in
γ depending on the information about the socio-demographic background of the worker, size of the company and
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type of sector she works at. This can be written as

τj = τj0 + τj1youngi + τj2malei + τj3childi + τj4partneri + τj5familyi

+ τj6compmedi + τj7complargei + τj8trainingi + τj9sectori + τj10parti
(16)

where τj(βj , γj) is defined as a vector of coefficients to wage β and non wage job characteristics γ, which are
having an index j. After we have made the interaction terms between job characteristics and variables which
supposedly change the slope of individual preferences, then we are left to include these terms into our model given
in equation 15. Therefore, the final specification of the satisfaction regression which includes an interaction terms
can be written as

Si = α+ βjwi +Xiγj + Fiπ +Giκ+ Ziσ + εi (17)

where α, βj , γj , σ, π and κ are parameters to be estimated while εi denotes the error term. As a result of natural
ordering of our dependent variable, we have estimated the equation 17 with the ordered logit model (see Cameron
and Trivedi (2005) and Train (2009)). All parameters in our model are estimated by the maximum likelihood
estimation (MLE).

5 Data

In our analysis we have used the Reflex (Research into Employment and professional flexibility) and Hegesco
(Higher Education as a Generator of Strategic Competencies) data, which are two large-scale surveys among
higher education graduates (i.e. including bachelor, master and doctoral graduates). While the Reflex data
relates to the study programme which individuals have finished in 1999/2000, the Hegesco data relates to the
study programme which individuals have finished in 2002/2003. Since the objective for collecting these data
sets was (among others) to analyse the transitional process of individuals with higher education on the labour
market, we could exploit the information about the the labour market status of individuals once they have left
their education. More precisely, the information on the labour market status of individuals contained both the
information about the first job after graduation and the current job of an individual. In our analysis we will
use only the information on the current job of individuals although it may happen that the current job for
some individuals is actually their first job after graduation. Both of these two surveys are compatible in their
methodology and they contain information on a various topics such as socio-demographic conditions, a type of
study programme individuals have finished, attained level of education, other educational and related experiences,
job satisfaction, own level of competencies and the required level of competencies at work, job outcomes and job
characteristics. Concerning the geographical coverage of the data, the Reflex data contains 14 countries (Austria,
Finland, France, Germany, Italy, the Netherlands, Norway, Spain, the UK, Belgium (Flanders), Czech Republic,
Portugal, Estonia and Japan) while the Hegesco data contains 5 countries (Slovenia, Turkey, Lithuania, Hungary
and Poland).
The distribution of overall job satisfaction for each country is illustrated in figure 4. The question on the overall
job satisfaction that we have used for our analysis is formulated as follows: How satisfied are you with your current
work? The responders were offered a discrete-categorical scale of possible answers which ranged from 1 denoting
the category of “very dissatisfied” workers to 5 denoting the category of “very satisfied” workers. Each sub-figure
in figure 4 represents the estimated proportions and confidence intervals of the overall job satisfaction for a given
country. Vertical bars represent the categories of job life satisfaction variable while the capped spike lines at each
vertical bar represent 95 percent confidence intervals in given category. We have shaded vertical bars in darker
color for men while the bars in lighter color denote women. One can immediately notice that the distribution of
job satisfaction within countries does not differ much between men and women. Within each country, the highest
proportion of individuals is to be found in the category “satisfied” while the smallest proportion of individuals is
to be found in the category “very dissatisfied”. Moreover, the distribution of job satisfaction is gently skewed to
the left for every country.
Table 1 provides the descriptive statistics of the main variables (tabulated in rows) we used in the analysis. On
average the job satisfaction level is highest in Norway and Austria while it is lowest in Turkey and Japan. The
oldest higher graduates are found in Slovenia while youngest in Belgium. On average the highest share of couples
are found in Norway and Finland while the lowest share is found in Japan. On the other side, we find the largest
share of individuals living with their families in Japan while the lowest in Norway and Finland. The perception
of risk at work is on average the lowest in Czech Republic and highest in Slovenia. The average wage is lowest in
Turkey and highest in Germany. Moreover, on average the higher education graduates in Turkey earn around 11
% of their counterparts in Germany. In columns 15-23 we show the average values of non-wage job characteristics.
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The highest level of work autonomy is found in Austria and lowest in Turkey. Job security and opportunity
to learn new things is highest in Estonia. Workers in Norway are mostly confronted with new challenges while
workers in France are the least confronted with new challenges. Good career prospects are highest in the UK and
lowest in Germany. Chance of doing something useful for society is highest in Norway and lowest in Hungary.
Good chance to combine work with family task is the worst in the UK and the best in Lithuania.

6 Results

In this section we first present the results obtained from the job satisfaction regression. Then we present the results
that illustrate the average values and ranks of five different indicators of job quality. After we have compared
different measures of job quality, we illustrate the gender differential in job quality across and within countries.
The later results are computed for wage and equivalent wage measure of well-being on the job. Fourth, we present
the results obtained from the Shapley value decomposition of the total willingness-to-pay to its contributions to
non-wage job characteristics. Finally, we show the gender differences in the total willingness-to-pay over the entire
distribution.

6.1 Job Satisfaction Regression

We illustrate the estimation results for the job satisfaction regression in table 2. Our results represent five different
specifications we have used for the job satisfaction model. We start from the most parsimonious specification
(model I) and then we enrich each succeeding model with the additional control variables until we have reached
the full specification (model V). We have estimated each model on a pooled sample of 19 countries. As our
dependent variable is categorical and ordered (i.e. larger values designate higher outcome) we have used the
ordered logistic regression to fit the model. In addition, we have applied the backward-selection estimation for
each five models we have estimated. The logic of the backward-selection estimation is to fit the full specification
of the model on all regressors where the least significant regressor will be removed from the estimation and then
the model is re-estimated. Using this stepwise selection procedure, the model is re-estimated until all insignificant
regressors are dropped from the specification of the model. The significance level for removal from the model
was set at 5%. The only regressors which were not subjected to the stepwise-selection procedure were the job
characteristics, socio-demographic and job related characteristics and county dummies. We have used the robust
standard errors in order to weaken the assumption that regressors and error term are identically distributed
although we have still assumed these terms to be independent. Thus, even if our models are not well specified
(i.e. the error term is not identically distributed), yet the inference implied from our coefficients will be valid.
The results in the first column refer to the specification where we have controlled for the logarithm of wage
(lnwi), other (non-wage) job characteristics (Xi) and personal characteristics (Zi). In addition, we have included
the interaction terms between the job characteristics and personal characteristics which allow us to obtain the
information on preferences. One can see that all job characteristics (i.e. wage and non-wage characteristics) have
highly significant effect on the job satisfaction (except the social status). The gross monthly wage increases the
likelihood of being more satisfied on the job. We have found that jobs with more autonomy (Autonomy), security
(Security), opportunity to learn new things (Learn), new challenges (Challenge), good career prospects (Career),
chance of doing something useful to society (Valuable) and a chance to combine work with family tasks (Family
Work) have a positive effect on job satisfaction. The direct effects of personal characteristics on job satisfaction
are operating through out the scaling factors (i.e. aspiration and expectations of individuals). These effects are
picked up by variables measuring age (continuous variable), gender, number of children, whether living with the
partner, whether living in a family, attained level of education, the degree of risk at work, industry, occupational
and country dummies.
The results from the model I show that the effect of age on job satisfaction is found to be convex with the minimum
level of job satisfaction at age 40. Having a child increases the job satisfaction. Individuals who are living with
their partners have a higher level of job satisfaction. The interaction terms between the personal characteristics
and job characteristics allowing us to obtain the information on preferences. In other words, these indirect effects
are representing the preference shifters for a certain socio-demographic and work characteristic an individual
belongs to (i.e. represented by the equation 16). We interpret the statistical significance on the interaction terms
as the evidence of preference heterogeneity that certain groups of individuals have over certain jobs. Notice that
a job that has a higher social status is more preferred by young people. Higher autonomy on the job generates
less job satisfaction for the young people. A job with good career prospects is more preferred by men while on
the other hand men prefer less jobs which offer a chance of doing something useful for the society. Having a child
reduces the preferences for a job where there is a possibility to learn new things. The positive effect of a job that
brings new challenges is reduced for the individuals living with their parents, relatives or friends.
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In the second column we illustrate the results obtained from the model II where in addition to the previous
model we controlled for a set of variables capturing abilities and competencies of individuals. The following set
of variables which are normally not available in the surveys represent the unobserved heterogeneity of individuals
(see Di Tella et al. (2010)). Since the abilities and competencies may be correlated with the job characteristics and
the job satisfaction it is important to consider the estimation strategy where we control for the former variables. In
fact, a large number of studies in the economics have been devoted to the problem of dealing with the unobserved
heterogeneity (see Ferrer-i-Carbonell and Frijters (2004), Frijters et al. (2004), Boyce (2010)). Our results indicate
that the variables capturing abilities and competencies have a significant effect on job satisfaction. The effects
coming from these variables capture dissimilarities in scaling factors (i.e. aspirations and expectations) between
individuals. We have found that a higher mastery of their own field or discipline (Masterfield), higher ability
to perform well under pressure (Pressure) and higher ability to use time efficiently (Use Time) increase the job
satisfaction. On the other hand we have found that higher knowledge of other fields or disciplines (Knowfield),
analytical thinking (Think), willingness to question your own ideas and ideas of others (Quest), ability to write
reports (Write) and ability to write and speak in a foreign language (Foreign Language) reduce the job satisfaction.
Comparing the results between model I and model II, we can see that once we have introduced the abilities and
competencies of individuals, the coefficients on wage and non-wage job characteristics have slightly changed. The
direction of this change went in both ways so that some of the variables capturing abilities and competencies were
positively correlated with the job characteristics and others were negatively correlated with the job characteristics.
In other words, the following evidence points out that individuals would have a higher or lower level of job
satisfaction which is only due to the positive or negative effects of abilities and competencies but not due to the
effects coming from the job characteristics. In model III we have included a set of country dummies where Italy
represents the base country category. The country dummies are needed to capture the possible heterogeneity
between countries. The significant coefficients on country dummies indicate that the job satisfaction in these
countries is different from the job satisfaction in Italy. Although the coefficients on the job characteristics have
not changed once we have introduced the country dummies, the coefficient on log wage has increased notably
relative to the previous specifications. Thus, once we have taken the heterogeneity of countries into account we
can see that the positive effect of (log) wage on job satisfaction have even increased.
In our forth specification, in model IV, we have decided to include a set of variables representing the objective
conditions (attributes) of the job. The following set contains a dummy variable if an individual works in a
medium company (50-249 employees), dummy variable if an individual works in a large company (250 employees
and more), dummy variable if an individual followed any work related course or training in the past 12 months,
dummy variable if an individual work in public sector, dummy variable if an individual works part time (i.e. less
than 30 hours per week) and a categorical variable that measures risk at work. We treat the first four variables
from this set as the preference shifters and therefore we interact them with our job characteristics. The last
variable which measures the risk at work is treated as a scaling factor which means that it only has has a direct
effect on the job satisfaction through a change in aspiration and expectations of individuals. While workers in
the medium companies are less satisfied at their job than workers in the small companies, the opposite is true for
those working in the large companies (although the later effect is not significant). Individuals who are working
in a public sector have a higher job satisfaction. Job satisfaction is lower for a part-time workers which seems
reasonable to expect from highly educated young people who do not want to waste their human capital investment
(see Booth and Van Ours (2008) and Booth and van Ours (2013)). Increasing the degree of damage (risk) that
could occur if an individual makes a serious mistake at their work has a positive effect on job satisfaction. Thus,
it seems that the recent graduates prefer to take the risk.
Model V includes the additional control variables for the type of industry and occupation that an individuals
belongs to. We have included a list of 17 dummy variables for the type of industry and 9 dummy variables
for the type of occupation6. However, we have kept only a few of industry and occupational dummies in our
regression since many of them failed to be significant after the backward selection estimation. The industry and
occupational dummies are assumed to have only a direct effect on the job satisfaction or in other words we treat
them as the scaling factors affecting aspirations and expectations. Clerks, craft and related trade workers and
workers in elementary occupations have a lower level of job satisfaction than the legislators, officials and managers
(i.e. the base category). Workers employed in the industries of accommodation, education, health and social
work and other service activities are more satisfied at their job than the workers in the real estate, renting and
business industry (base category). Notice that after we have introduced the industry and occupational dummies

6The dummies for the type of industry include the agriculture, hunting and forestry, fishing, mining and quarrying, manufacturing,
electricity, gas and water supply, construction, wholesale and retailtrade, accommodation, transport, storage and communication,
financial intermediation, real estate, renting and business, public administration and defence, education, health and social work, other
services, activities of private households, extraterritorial organizations while the dummies for the type of occupation include the legis-
lators, officials and managers, professionals, technicians and associate professionals, clerks, service workers and salesman, agricultural
and fishery worker, craft and related trades workers, plant, machine operators and assemblance and elementary occupations.
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in the regression, the coefficient on the log wage becomes more stronger. The non-wage job characteristics have
positive and significant effect on the job satisfaction (except for the variable measuring social status which is not
significant). This evidence of a positive effects of all job characteristics seems quite reasonable. One can notice
that workers attach more weight to a new challenges on the job than to a higher wage. We have not found any
significant gender differences in the job satisfaction. Obtaining the additional year of higher education decreases
the job satisfaction. Although this result may seem surprising at the first point, it confirms the interpretation
made by Verhofstadt et al. (2007) that the direct effect of education brings the expectations of more educated
individuals upward and thus they feel less satisfied. Young people prefer less jobs that offer a higher salary but
they prefer jobs with higher social status. Men have greater preferences for jobs which provide better career
prospects but they less prefer jobs which offer a chance to combine work with family tasks. While those workers
who have a child favour less jobs where there is a chance of doing something useful for society, on the other hand
they favour more jobs where there is a good chance to combine work with family tasks. A job that provides
new challenges is less preferred by those workers who are living with a partner or family. Workers in the large
companies prefer less jobs that are secure and better paid. On the other hand, those working in large companies
have higher preferences for jobs that offer opportunities to learn new things and jobs that offer a chance to combine
work with family tasks. Workers in the public sector prefer less jobs that give a chance to learn new things.

6.2 Comparing Measures of Job Quality

Since we have already illustrated the conceptual framework for five different measures of well-being on the job,
we can now compare the results obtained from these measures. Our first well-being measure is the gross monthly
wage in full time equivalent7 (WBw). Since we knew the earnings per contractual hours and for overtime hours
and we knew the contractual and overtime hours individuals spent in main employment, we have derived the wage
variable on the basis of both of these information. In addition, we made corrections for the purchasing power
parity and for differences in CPI between 1999/2000 and 2002/2003 since the data for five countries (i.e. Hegesco
data) were measured in 2000/2003 and all other data (i.e. Reflex data) was colledcted in 1999. The equivalent
wage measure (WBw∗

) is computed from the equivalent wage equation (equation 14). The reference value for all
non-wage job characteristics is set at the value of 4. In order to obtain the coefficients in the equivalent wage
equation we have opted to use our results from the model V since in that specification we have controlled for the
largest set of regressors and the following model had the best fit by the pseudo-R2 score. The job satisfaction
measure (WBs) is represented with the subjective job satisfaction score. An equal weights objective measure
(WBo,ew) is computed as the arithmetic mean of the normalized values8 of wage and non-wage characteristics.
This measure includes the same wage and non-wage job characteristics that we used when we calculated the
equivalent wage. The average preferences objective measure (WBo,ap) is computed from the job satisfaction
equation (equation 9) but the values of variables in Zi are replaced with their arithmetic means9. In table 3
we present the average values and country rankings for each well-being measure. Ranking countries according
to average wages indicates that the highest wages (i.e. lowest ranking) for recent graduates are in Germany,
Norway and Belgium while the lowest wages (i.e. highest ranking) are in Poland, Hungary and Turkey. It is
obvious that the wage measure does not respect individual preferences and it is not affected by scaling factors of
expectations and adaptations. We can notice that a significant re-ranking occurs when we move from wage to
the equivalent income measure, although the re-ranking is less pronounced for those countries which were at the
bottom or top of the ranking. The equivalent wage measure respects individual preferences but it is not sensitive
to scaling factors. We have found that the highest equivalent wage is in Norway, Belgium and Germany while
lowest in Italy, Hungary and Turkey. A considerable increase in ranking occurred when we moved from the wage
measure to the equivalent wage measure for France (an increase from [5 ] to [16 ]) and Japan (an increase from
[6 ] to [15 ). On the other hand, there has been a considerable drop in ranking as we moved from the wage to the
equivalent wage measure for Spain (a drop from [12 ] to [6 ]), Czech Republic (a drop from [13 ] to [8 ]), Poland
(a drop from [17 ] to [12 ]) and Estonia (a drop from [14 ] to [10 ]). As one can notice, the absolute values for
the equivalent wages are substantially lower compared to wages. This is a consequence of the equivalent wage
measure which respect individual preferences over job characteristics and it corrects the wage level for deprivations
in non-wage job characteristics. The subjective job satisfaction measure which is given in the third column satisfies

7The full time equivalent wage is calculated on the basis of the mean contractual and overtime working hours in a given country.
8The normalization include the min-max method where the minimum value of job characteristic were subtracted from the actual

value of that job characteristic and this difference is divided by the difference between maximum and minimum value of that job
characteristic.

9In other words, we have computed the following equation

WBo,ap
i = α+ (β + ΩZ) lnwi + (γ + ΛZ)′Xi + Zθ + ε (18)
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the Same Preference Principle but in addition this measure takes into account the difference in aspirations and
expectations. The first thing one can notice about the subjective job satisfaction measure is that the average
value of job satisfaction shows little variations across countries. The highest job satisfaction is found in Austria,
Norway and Belgium while the lowest job satisfaction is found in Italy, Japan and Turkey. The last two columns
illustrate two objective measures of job quality. The property of the equal weights objective measure and the
average preference objective measure is that both of these measures satisfy the Dominance Principle but they do
not pay attention on the individual preferences. According to the equal weights measure, the marginal rates of
substitution between job dimensions are equal for all individuals. The objective equal weights measure shows that
the job quality is highest in Norway, Czech Republic and Estonia, while the lowest job quality is in Italy, Belgium
and Turkey. Measuring job quality with the average preference objective measure reveals that Germany, Norway
and Belgium are having the highest well-being on the job, while the lowest well-being on job is in Italy, Japan
and Turkey. This evidence shows that the rankings given by the two objective measures are giving us a quite
distinctive picture on the well-being on the job across countries. Since the average preference objective measure
uses the information on preferences of the average individual, this measure then produces a ranking which is closer
to other two measures who are using information on individual preferences (i.e. the subjective job satisfaction
and equivalent wage measures). The following reason explains why the two objective measures produce a quite
distinctive ranking over countries.
In table 4 and table 5 we illustrate the average values and ranks of job quality measures for men and women,
respectively. The results for the wage measure show that the average job quality for both men and women is
highest in Germany and Norway, while the lowest job quality is in Hungary, Poland and Turkey. Comparing the
gender wage differential we can notice that the average wages of recent graduates are higher for women in Norway
and Belgium, while the opposite holds true for all other countries except Turkey where the average wage is the
same for both men and women. Turning to the preference sensitive measure of equivalent wage we obtain a quite
different picture of job quality over countries. The best job quality according to the equivalent wage measure
is found in Germany, Norway and Austria for men and in Belgium, Norway and United Kingdom for women.
On the other hand, the worst job quality for both men and women is found in Hungary and Turkey. Again
we can see that for both men and women the absolute value of the equivalent wage has substantially decreased
compared to the wage measure since the former measure is sensitive to preferences but also it is a multi-dimensional
measure which takes into account deprivations in other non-wage job characteristics. This evidence points out
that individuals across countries suffer to a large extent since they have not achieved the reference values of
non-wage job characteristics. Comparing the measures within countries reveals that the average equivalent wage
is higher for men in all countries except the United Kingdom, Norway, Czech Republic, Belgium Slovenia and
Hungary. An interesting example is Norway where the average value of equivalent wage for women is higher (by
around 100 euros per month) although the average wage between men and women are almost the same. Thus,
men in Norway are willing-to-pay more to achieve the reference values of non-wage job characteristics although
both mean and women are earning the same average wage. Another interesting evidence concerns the changes in
rankings for men and women as we move from the wage measure to the equivalent wage measure. We can notice
that in some countries there is a substantial increase in ranking (i.e. worsening of the relative position) when we
moved from the wage measure to the equivalent wage measure. For instance, in case of men we see an increase
from [3 ] to [17 ] in France, an increase from [5 ] to [15 in Japan and increase from [6 ] to [13 in Belgium while in
case of women we see an increase from [10 ] to [17 ] in Italy, an increase from [6 ] to [14 in France and increase from
[7 ] to [16 ] in Japan. On the other hand, we have seen a substantial decrease in ranking (i.e. improving of the
relative position) once we switched from the wage measure to the equivalent wage measure. For instance, in case
of men we have observed a drop from [12 ] to [6 ] in Spain, drop from [15 ] to [10 ] in Czech Republic, drop from
[18 ] to [14 ] in Poland, drop from [13 ] to [9 ] in Estonia and a drop from [9 ] to [5 ] in the Netherlands. In case of
women we have observed a drop from [12 ] to [7 ] in Spain, drop from [13 ] to [6 ] in Czech Republic, drop from [14 ]
to [10 ] In Estonia and a drop from [17 ] to [13 ] in Poland. The average job quality according to the subjective job
satisfaction measure is highest for both men and women in Austria and Norway while it is lowest in Italy, Turkey
and Japan. Finally, we will consider the two objective measures. The equal weight objective measure indicates
that for men the average job quality is highest in Norway, Lithuania and Czech Republic while the lowest job
quality is in Japan, Turkey and Belgium. The same measure tells us that for women the best job quality is in
Norway, Czech Republic and Estonia, while the worst job quality is Italy, Portugal and Turkey. These findings
raise doubts about the validity of the equal weights objective measure since the country rankings obtained with
this measure differ noticeably from the rankings obtained with other measures. The average preferences objective
measure indicates that for both men and women, the highest job quality is in Norway and Austria while the worst
job quality is in Japan and Turkey.
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6.3 Wage and Equivalent Wage Gender Gaps

Although in recent decades women have increased their participation in the labour market and they have caught
up in the level of education with those of men we still observe inequality in labour market outcomes for women.
The evidence has pointed out that over recent decades the gender wage gap has initially started to decrease across
many countries but then the catching up trend slowed down (Blau and Kahn (2006a,b)). Thus, the gender wage
inequality is still persistent across many countries10 and the literature on the gender wage gap tells us that this
evidence occurs as a result of inequality in the national wage structure, differences in employment rates of men
and women, due to predominantly part-time work of women and due to gender differences in occupations (i.e.
occupational segregation).
In order to analyse the gender differences in job quality we compare the gender ratios of wage and equivalent wage
across and within countries. We will first compare the wage and equivalent wage ratios at the mean values over
countries. In order to obtain more detailed knowledge about these differences, we will compute the ratios of wage
and equivalent wage between men and women across percentiles. In order to keep the analysis of distributional
inequality simple we first illustrate the ratios computed at the 10th, 50th and 90th percentile of the distributions
and then we show the ratios computed over the entire distribution (i.e. from 5th till 95th percentile). The former
results are given in table 6 while the later results are given in figure 6.
We start by inspecting the mean values of the wage and equivalent wage ratios. We can see that in Norway
and Turkey there are no differences in the mean wages between women and men. The most unequal country is
Lithuania where on average women are paid 68% of what men are paid. On the other hand in Belgium women
are on average paid 16% percent more then men. In the fifth column of the table, we can see that the lowest
inequality of the equivalent wage at the mean value is in Hungary and France with a 3 and 4% higher equivalent
wage for women, respectively. The largest lagging behind (i.e. gap) is found in Germany and Italy where women
have around 40% lower equivalent wage. We have found that on average women have higher equivalent wage in
France, Finland, Norway, Czech Republic, Belgium, Slovenia and Hungary.
Turning to the results for the percentile ratios, we can immediately notice that the equivalent wage ratio show
evidently larger distributional variation than the wage ratio. In other words, the evidence show that the distri-
butional equality of wage is noticeably larger than for the equivalent wage (i.e. the percentile ratios are more
alike for wage than the equivalent wage). The analysis of percentile ratios show higher distributional inequality
between but also within countries. While in the Unite Kingdom both men and women earn almost the same wage
at 10th percent (or more precisely women earn 2% more than men), in Lithuania women are paid only 71% of
what men are paid. The opposite picture emerges in Turkey where women earn 34% higher wage at the 10th
percent of distribution. At the median women earn less than men in all countries except Turkey where there is
no wage gap. We can see that at the top 10th percent of distribution, women earn less than men in all countries
apart from Turkey where women are paid 4% more. Percentile ratios of the equivalent wage show different picture
which reflects primarily in larger distributional inequality of equivalent wage both between and within countries.
At the bottom 10% of distribution women have higher equivalent wage in the Netherlands, United Kingdom,
Norway, Japan, Estonia and Poland while in other countries women have lower equivalent wage. The magnitude
of the differences in ratios at the bottom 10% percent of distribution between countries is striking. While in
Lithuania women have the equivalent wage which is only 13% that of men, on the other hand in Norway women
have a three-fold higher equivalent wage than men. As we move from the the bottom 10% to the bottom 50%
of distribution, the ratios of equivalent wage between men and women increases for most of the countries (with
the exception of the Netherlands, United Kingdom, Norway, Japan and Estonia). We see that the difference in
ratios of equivalent wage at the median decreases between countries. The lowest ratio of the equivalent wage at
the median is found in Lithuania where women have the equivalent wage which is 46% of equivalent wage for men
while the highest ratio of the equivalent wage is found in Poland where women have the equivalent wage which is
39% higher than the equivalent wage for men. At the top 10% of distribution women have lower equivalent wages
in all countries except the United Kingdom, Slovenia, Belgium, Lithuania, Hungary, Spain and Czech Republic.
The results show that at top 10% of distribution, the lowest ratio of equivalent wage is found in Austria where
women have 40% lower equivalent wage, while the highest ratio is found in the United Kingdom where women
have the equivalent wage which is 15% higher.
A more detailed distributional picture of wage gender gaps and equivalent wage gender gaps is presented in figure
6 where we have plotted the women to men ratios of wage and equivalent wage from the 5th to 95th percentile. We
can see that for almost all countries the wage ratio stays below one over the entire distribution which means that
women earn less than men across the distribution. The only exception is Turkey where women earn more than
men almost over the entire distribution. The wage ratio is closed to one across the distribution in Italy, Finland,
Czech Republic and Belgium. In Germany, Estonia and Hungary the wage ratio is decreasing (i.e. women earn

10The average gender wage gap in most industrialized countries by the end of 2010 stands between 10% and 20%.
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less compared to men) as we move from the bottom to the top of distribution while in the Netherlands the wage
ratio is increasing as we move from the bottom to the top of distribution. The ratio of equivalent wage shows more
complex patterns with group of countries where the ratio is decreasing over the distribution, increasing over the
distribution and where the ratio has an inverted U-shaped pattern. In Italy, Spain, France, Portugal, Belgium,
Turkey, Lithuania, Austria and Slovenia the equivalent wage ratio is increasing which means that women are
catching up with men as we move from the bottom to the top of distribution. The opposite pattern is present in
the United Kingdom, Finland, Norway, Japan, Estonia and Poland where at the bottom of distribution women
are having higher equivalent wages but then as we move towards the top of distribution the ratio becomes smaller.
An interesting pattern occurs in the Netherlands, Germany, Czech Republic and Hungary where the ratio is
increasing up until the median and then the ratio decreases. Further, we can notice that within countries the
ratio of equivalent wage and ratio of wage differ to a large extent. We observe that the ratio of equivalent wage
is higher than the ratio of wage in the United Kingdom, Spain, Finland, Czech Republic; Norway, Japan, Poland
and Estonia. In other words, this evidence points out that in the following countries women are faring relatively
better than men in a job quality as soon as we go beyond wage measure or as soon as we accept the equivalent
wage measure. On the contrary, women are lacking more behind men in job quality if we use equivalent wage
measure instead of wage measure.

6.4 Shapley decomposition of willingness-to-pay

In this section we discuss the results of the Shapley value decomposition (see Shapley (1988) and Shorrocks (2013))
of the total willingness-to-pay (WTP ) which enabled us to compute the individual contributions of each non-wage
job characteristics to WTP . As one of the property of the following decomposition is exactness, thus the sum
of all non-wage contribution should add up to the total WTP without having a residual term. The non-wage
contributions to WTP include Autonomy (WTPAu), Security (WTPSe), Learn (WTPLe), Challenge (WTPCh),
Career (WTPCa), Social Status (WTPSo), Valuable (WTPV a) and Family Work (WTPFa). Figure 6 shows the
shares of WTP contributions in total WTP for the entire sample (top panel), men (middle panel) and women
(bottom panel).
The results in the top panel show that on average the most important non-wage job characteristic for all countries
is to have a good career prospect. The following evidence make sense since we are considering relatively younger
and more educated individuals who are usually having stronger preferences for making a career. We can notice
that the relative importance of a career is the most important in Austria and Germany , while in the UK and
Spain this job characteristic is the least important. One reason why we observe these differences comes from the
fact that Austria and Germany are having lower average value of career characteristic than the UK and Spain
have. Thus, we observe that suffering in the former countries is higher. Nevertheless, we are measuring the relative
importance of the WTP contribution attributed to a certain non-wage characteristic and therefore the size of this
term will depend on the size of all other WTP contributions taken together. The second most important non-wage
job characteristic across most of the countries is to have a valuable job. Although there are several exceptions
like France, Japan, Czech Republic, Slovenia and Turkey who are valuing challenging job more than a valuable
job car and Noway, Portugal and Hungary who are valuing the social status more than a valuable job. When
it comes to think about the job that is challenging, France and Czech Republic workers are on average ready to
give up relatively the most of their total WTP (i.e. around 1/5). We can see that the social status and a good
chance to combine work with family tasks are somehow of the same importance over countries. The opportunity
to learn new things is of highest importance in Japan while in Finland is the least important job characteristic.
Job autonomy is for the most countries on the next to last place of importance. The relative importance of job
autonomy is highest in Turkey and lowest in Germany. Job security is taking the last place according to the
importance of job characteristics. Although, one will find this evidence a bit surprising at first, however it should
be noted that we are concerned with the preferences of young and educated individuals who have just recently
entered the labour market. It turns out that the evidence we have found should not be surprising since worries
about job security come later in life but also more educated people should be less concerned with the issue of job
quality. Comparing the previous findings with the relative WTP contributions to non-wage job characteristics for
men and women, we can see that the picture is nearly the same. The relative importance of having a valuable job
is the most important priority for both men and women in almost every country. On the other hand, both men
and women are willing to give up relatively the smallest amount of their WTP to achieve a perfect job security.
The following evidence that says that men and women are having similar relative WTP contributions for non-
wage job characteristics comes from the fact that the preferences between these two groups are not significantly
different (although women prefer more challenging jobs and jobs with a good chance to combine work with family
tasks, while men prefer more to have a good career prospects) but also due to the fact that on average both men
and women experience similar deprivation in non-wage job characteristics.
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6.5 Gender differences in willingness-to-pay

In previous section we have shown the results from the Shapley value decomposition of the total willingness-
to-pay on its contribution to each non-wage characteristic. The following results have provided us with the
information about the relative importance of various non-wage characteristics. In this section we illustrate the
(total) willingness-to-pay for men and women across the distribution (i.e. ventiles) and we compare the gender
differences in willingness-to-pay. We present the results for each country in figure 7.
We can immediately notice that men have higher willingness-to-pay over the entire distribution in each country
except Turkey where women have higher willingness-to-pay at the first half of the distribution. This evidence
points out to the fact that in absolute terms men suffer more than women for not being at the reference levels
of non-wage job characteristics and thus they are willing to give up more of his wages to reach the reference
points. Nevertheless, the following evidence is not surprising since we know that the willingness-to-pay is a
function of wage and since we have seen that men are having higher wages across the distribution in all countries
except Turkey where women earn more. Thus, regardless of the actual job characteristics of men and women and
regardless of the differences in preferences across gender, we can clearly see that men more able to afford a job of
higher quality. However, once we normalize the (total) willingness-to-pay with the wage level the evidence points
out that the differences in willingness-to-pay between gender almost disappear (see figure A3). We can notice
that the willingness-to-pay for both men and women is monotonically increasing over percentiles with the sharp
increase on the top of distribution. The following pattern is observed across all countries. While the differences
in willingness-to-pay between men and women are less pronounced at the bottom of distribution across countries,
these differences start to widen at the top of distribution. A few countries like Italy, Netherlands, Japan, Belgium
and Turkey are having a quite equal distributions of willingness-to-pay for men and women while on the other
hand in Germany, Hungary and Lithuania the gender difference in the willingness-to-pay increases substantially
at the top of the distribution although the differences are less pronounced at the bottom of the distribution. It is
important to note that the gender differences in willingness-to-pay within countries are resulting from the gender
differences in wages but also due to differences in preferences and differences in actual job characteristics between
men and women. Nevertheless, the evidence we have found have shown only minor differences in preferences
between men and women so that gender differences in willingness-to-pay can be explained by differences in job
characteristics and wage differences between men and women.

7 Conclusion

The objective of this article was to analyse the well-being on the job as one important sphere of life of many
individuals. We have limited our analysis to a specific sub-population of recent graduates in a large sample of
countries. Since the literature on well-being on the job have been predominantly concerned with understanding
job quantity, we have decided to broaden the literature by analysing the important topic of job quality. In doing
so, we first have to select a reasonable well-being measure which evaluates the well-being of individuals on their
jobs. We have distinguished between five different well-being measures which include wage, equivalent wage,
subjective job satisfaction score, average preferences objective measure and equal weights objective measure. It
is important to bear in mind that the choice for each of these measures is based on the normative assumptions
that these measures materialise.
The approach for measuring the well-being on the job which is gaining a lot of interest in recent years refers to
a subjective satisfaction measure of well-being. Although the implementation of this measure does not require
a lot of effort, we have seen that the following measure does not allow us to introduce one important normative
assumption for measuring well-being, that of respecting individual preferences. The underlying reason why this
conflict occur lies in fact that the subjective satisfaction measure is contingent on scaling factors (i.e. adaptations,
expectations and aspirations) which may differ across different individuals in a given point of time or it may differ
across time for a given individual. In order to satisfy the later requirement we have decided to use the equivalent
wage measure (see Fleurbaey et al. (2009), Schokkaert et al. (2011) and Decancq et al. (2015)) which respect
individual preferences but on the other hand it is not dependent on scaling factors. We have also illustrated two
objective well-being measures (i.e. equal weights and average preferences) which do not respect individual pref-
erences over job characteristics but instead they are based on the aggregation procedure that ascribes objective
weights to all job characteristics contained in such a measure. The reason why some of researchers favour these
objective well-being measures comes from the fact that they are in line with the so-called Dominance Condition
(Principle) which neither the subjective satisfaction measure nor the equivalent wage measure satisfy. Neverthe-
less, as we have argued, the objective well-being measures may be deceptive since they rely on a paternalistic
nature of ascribing weights to job characteristics. The results we have presented clearly indicate that different
well-being measure leads to different conclusion and thus it is important to take well-being measurement seriously.
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In this work we have raised an important critique of the prevailing measures which seem to neglect the multi-
dimensional concept of individual well-being. It is reasonable to argue that individual well-being on the job does
not only depend on wage but also on other non-wage job characteristics like job security, job autonomy, etc.
Taking into account both wage and non-wage job characteristics we are able to construct a genuine measure of
well-being which reflects more closely the job quality of individuals. Accepting the idea that the well-being is a
multidimensional concept introduces additional challenge of dealing with the correlation between job character-
istics and finding a proper way to aggregate various dimensions into a single well-being measure. Accomplishing
these tasks do not seem to be a trivial thing to do for the creators of public and social policies and ultimately
it is up to them to consider whether these additional steps are worthwhile doing. As we have argued we find
these additional steps for constructing a well-being measure indeed fundamental if one is interested in making
appropriate inter-personal comparisons of well-being.
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Table 2: Satisfaction Equation

Model I Model II Model III Model IV Model V

β s.e β s.e. β s.e. β s.e. β s.e.

Log Wage 0.211*** (0.017) 0.196*** (0.018) 0.260*** (0.024) 0.306*** (0.039) 0.375*** (0.037)

Autonomy 0.364*** (0.029) 0.353*** (0.031) 0.349*** (0.032) 0.285*** (0.016) 0.275*** (0.017)

Security 0.072*** (0.011) 0.065*** (0.012) 0.062*** (0.012) 0.095*** (0.016) 0.102*** (0.017)

Learn 0.341*** (0.018) 0.348*** (0.018) 0.350*** (0.018) 0.329*** (0.024) 0.315*** (0.023)

Challenge 0.287*** (0.017) 0.301*** (0.018) 0.303*** (0.018) 0.336*** (0.022) 0.384*** (0.034)

Career 0.240*** (0.016) 0.251*** (0.017) 0.260*** (0.017) 0.257*** (0.018) 0.268*** (0.019)

Social Status 0.028 (0.033) 0.016 (0.036) 0.014 (0.036) 0.068 (0.041) 0.068 (0.042)

Valuable 0.253*** (0.014) 0.251*** (0.015) 0.251*** (0.015) 0.205*** (0.016) 0.176*** (0.015)

Family Work 0.084*** (0.011) 0.093*** (0.011) 0.093*** (0.011) 0.066*** (0.016) 0.075*** (0.019)

Age -0.051* (0.022) -0.068** (0.023) -0.076** (0.026) -0.079** (0.027) -0.081** (0.028)

Age squared/1000 0.629* (0.283) 0.855** (0.302) 0.975** (0.332) 0.970** (0.338) 0.997** (0.349)

Male -0.047 (0.092) -0.038 (0.095) -0.029 (0.096) 0.100 (0.110) 0.151 (0.122)

Child 0.392*** (0.112) 0.393*** (0.117) 0.371** (0.117) 0.291* (0.119) 0.007 (0.114)

Partner 0.067* (0.032) 0.044 (0.033) 0.045 (0.033) 0.044 (0.033) 0.283* (0.121)

Family 0.140 (0.105) 0.153 (0.110) 0.168 (0.110) 0.195 (0.111) 0.413** (0.142)

Education -0.013 (0.011) 0.004 (0.012) -0.020 (0.013) -0.022 (0.013) -0.036** (0.013)

Masterfield 0.166*** (0.014) 0.156*** (0.014) 0.147*** (0.015) 0.138*** (0.015)

Knowfield -0.060*** (0.012) -0.059*** (0.012) -0.065*** (0.012) -0.066*** (0.013)

Think -0.027* (0.013) -0.030* (0.013)

Pressure 0.064*** (0.012) 0.063*** (0.013) 0.064*** (0.013) 0.069*** (0.013)

Use Time 0.036** (0.013) 0.036** (0.013) 0.030* (0.013) 0.029* (0.014)

Work Productivity 0.046** (0.014) 0.043** (0.015) 0.050*** (0.015) 0.050** (0.015)

Use Computers 0.031* (0.014)

Quest -0.050*** (0.013) -0.041** (0.013) -0.044*** (0.013) -0.053*** (0.014)

Present -0.022* (0.011) -0.034** (0.011)

Write -0.064*** (0.012) -0.061*** (0.012) -0.062*** (0.012) -0.057*** (0.013)

Foreign Language -0.019* (0.008) -0.028*** (0.008) -0.020* (0.008) -0.024** (0.008)

Company Medium -0.111** (0.035) -0.096** (0.036)

Company Large 0.355 (0.306) 0.403 (0.325)

Training -0.190 (0.283) 0.379*** (0.090)

Sector 0.540*** (0.104) 0.505*** (0.107)

Part-time Work -0.407** (0.142) -0.178*** (0.050)

Work Risk 0.069*** (0.013) 0.073*** (0.014)

Clerks Occ. -0.236*** (0.057)

Craft/Trade Occ. -0.488* (0.220)

Elementary Occ. -0.876*** (0.233)

Accommodation Ind. 0.452** (0.163)

Education Ind. 0.356*** (0.042)

Health/Social Ind. 0.177*** (0.044)

Other Services Ind. 0.288*** (0.064)

Log Wage*Young -0.040* (0.018) -0.043* (0.018)

Social Status*Young 0.106** (0.034) 0.114** (0.037) 0.116** (0.037) 0.107** (0.039) 0.112** (0.039)

Autonomy*Young -0.076** (0.028) -0.076* (0.030) -0.078* (0.030)

Challenge*Male -0.070* (0.029) -0.070* (0.030)



Table 2: Satisfaction Equation (Continued)

Model I Model II Model III Model IV Model V

β s.e β s.e. β s.e. β s.e. β s.e.

Career*Male 0.065** (0.022) 0.064** (0.023) 0.061** (0.023) 0.086** (0.027) 0.083** (0.028)

Valuable*Male -0.068** (0.021) -0.060** (0.021) -0.060** (0.022) -0.044* (0.022)

Fam. Work*Male -0.051* (0.023)

Valuable*Child -0.052* (0.026)

Learn*Child -0.085** (0.028) -0.091** (0.030) -0.091** (0.029) -0.068* (0.030)

Fam. Work*Child 0.057* (0.026)

Challenge*Partner -0.065* (0.032)

Challenge*Family -0.076** (0.029) -0.080** (0.030) -0.081** (0.030) -0.086** (0.031) -0.143*** (0.039)

Log Wage*Co. Large -0.086* (0.038) -0.091* (0.041)

Security*Co. Large -0.093*** (0.023) -0.090*** (0.024)

Learn*Co. Large 0.081** (0.026) 0.078** (0.026)

Fam. Work*Co. Large 0.044* (0.022) 0.056* (0.023)

Log Wage*Training 0.082* (0.037)

Social Status*Training -0.069* (0.027) -0.058* (0.028)

Learn*Sector -0.085** (0.027) -0.101*** (0.027)

Fam. Work*Part Time 0.081* (0.038)

Spain 0.055 (0.068) 0.070 (0.068) 0.065 (0.071)

France 0.254* (0.103) 0.320** (0.105) 0.283** (0.106)

Austria 0.250** (0.092) 0.211* (0.093) 0.179 (0.094)

Germany 0.020 (0.083) -0.049 (0.085) -0.097 (0.088)

Netherlands -0.023 (0.072) -0.069 (0.073) -0.103 (0.075)

United Kingdom -0.235* (0.092) -0.248** (0.094) -0.315*** (0.095)

Finland -0.136 (0.070) -0.147* (0.071) -0.199** (0.073)

Norway 0.103 (0.076) 0.089 (0.077) 0.032 (0.078)

Czech Republic 0.014 (0.065) 0.087 (0.070) 0.046 (0.071)

Japan -0.071 (0.082) 0.029 (0.083) 0.064 (0.088)

Portugal -0.025 (0.104) -0.038 (0.105) -0.089 (0.106)

Belgium 0.197* (0.083) 0.162 (0.084) 0.138 (0.086)

Estonia 0.129 (0.093) 0.085 (0.094) 0.052 (0.095)

Slovenia 0.172* (0.070) 0.094 (0.072) 0.083 (0.073)

Turkey 0.389** (0.121) 0.437*** (0.123) 0.311* (0.132)

Lithuania 0.239 (0.122) 0.204 (0.122) 0.167 (0.126)

Poland 0.021 (0.099) 0.014 (0.099) -0.015 (0.100)

Hungary 0.451*** (0.098) 0.388*** (0.100) 0.317** (0.114)

Occupation No No No No Yes

Industry No No No No Yes

Country No No Yes Yes Yes

Pseudo-R2 0.1201 0.1266 0.1283 0.1322 0.1353

Observations 30714 28439 28439 27927 26540

Notes: Results obtained from the ordinal logistic regression. The estimation procedure includes weighting. Robust
standard errors in parentheses where *, ** and *** indicate statistical significance at the 5% level, 1% level, and 0.1%
level, respectively
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Figure 4: The overall job satisfaction across countries: Proportions by years
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Figure 4: The overall job satisfaction across countries: Proportions by years (continued)
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Figure 5: Shapley Decomposition of WTP
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Figure 6: Wage and Equivalent Wage Gender Gaps
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Figure 6: Wage and Equivalent Wage Gender Gaps (continued)
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Figure 7: Total WTP for Men and Women
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Figure 7: Total WTP for Men and Women (continued)
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