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1. Introduction 

 That there is more to human well-being than the material dimension – commonly 

identified with a concept of income – is a widely recognised fact of life. An adequate income 

surely matters for the quality of life, but so do also non-income dimensions such as health and 

personal relationships. This multi-dimensional nature of well-being has been recognised – as 

part of a broader agenda to go ‘beyond GDP’ as a measure of economic performance and 

progress of societies – in the influential Stiglitz-Sen-Fitoussi Commission’s report (Stiglitz, 

Sen and Fitoussi 2009) and its recent follow-up (Stiglitz, Fitoussi and Durand 2018a, 2018b).1 

Many people make their living through paid work, spending a large fraction of their daily 

lives at the workplace, and thus the quality of their jobs – their well-being at the workplace – 

is a major determinant of their overall well-being. Since their overall well-being is not 

determined by income only, but by non-income dimensions as well, their jobs do not 

contribute to their overall well-being exclusively through the wages, but also through non-

wage dimensions, such as autonomy and safety at work, job security, relationships with co-

workers and managers, and opportunities for personal development, to name but a few.2 

There is, though, a theoretical possibility that worse non-wage dimensions are 

compensated through higher wages – as suggested by the theory of compensating wage 

differentials (Rosen 1986; see Purse 2004 for a review) – but has no solid empirical support 

(e.g., Ose 2005; Bonhomme and Jolivet 2009; Fernandez and Nordman 2009). On the other 

hand, there is a considerable body of evidence that non-wage job dimensions impact workers’ 

overall well-being, especially through the impact of work conditions and the organisation of 

work on their physical and mental health. In line with the so-called “demand-control” (or “job 

strain”) theory (Karasek and Theorell 1990; Theorell and Karasek 1996), according to which 

work adversely affects workers’ health if job strain is high – i.e. if the job too demanding 

relative to the degree of control workers have over the execution of job tasks – reviews of 

empirical studies have found negative effects of job strain on both mental (Van der Doef and 

Maes 1999; Theorell et al. 2015) and physical health (Kivimäki et al. 2012; Theorell et al. 

2016). There is also evidence, in line with the so-called “effort-reward imbalance” theory 

(Siegrist 1996, 2016), that high required work effort relative to the reward received also 

                                                 
1 This is not to say that the idea of going beyond GDP has not been known before. Indeed, it can be traced back 
at least to the ‘social indicators movement’ in the mid-1960s in the USA (Bauer 1966).   
 
2 The Stiglitz-Sen-Fitoussi Commission has recognised that as well by noting that “[p]aid work matters for 
quality of life partly because it provides identity to people and opportunities to socialise with others.” (Stiglitz, 
Sen and Fitoussi 2009: 49). 
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adversely affects mental (Rugulies et al. 2016) and physical health (Kivimäki et al. 2002; 

Kupper et al. 2002; Brunner et al. 2004). Finally, as predicted by the “job demand-resources” 

theory (Bakker and Demerouti 2007; Schaufeli and Taris 2014), conditions of high job 

demands relative to resources lead to burnout (Hakenen et al. 2008; Schaufeli et al. 2009).  

 That said, the assessment of the labour market outcome for people in paid employment 

should recognise two things. First, the outcome that ultimately matters for people doing paid 

work is their individual well-being derived from the work – their job quality. Second, job 

quality is multi-dimensional, rather than determined solely by the monetary compensation for 

the work effort. Recognising these two things means that any assessment of the effects of 

labour market policies or management practices on workers should ultimately be expressed as 

the effect on workers’ individual multi-dimensional well-being at workplace, or job quality, 

as the ultimate outcome. Also, and directly relevant to this paper, an assessment of how one 

worker or a group of them fares in paid employment relative to another worker or group, 

should be done in terms of workers’ multi-dimensional job quality. 

Such assessments are hardly done in the existing literature, however. There is a vast 

literature on the wage gap between groups defined by various criteria – between men and 

women (reviewed by, e.g., Blau and Kahn 2017; Weichselbaumer and Winter-Ebmer 2005), 

employees in the public and private sectors (e.g., Jürges 2002; Lucifora and Meurs 2006), 

immigrant and native workers (e.g., Aldashev et al. 2012; Hunt 2012), and other groups. In 

this literature, the inter-group wage gap is estimated and decomposed using a version of 

Oaxaca-Blinder decomposition (Oaxaca 1974; Blinder 1974) into two components: one 

attributed to the inter-group differences in workers’, jobs’ and employers’ characteristics, and 

the other attributed to the inter-group differences in how these characteristics affect workers’ 

wages.3 Although this literature contributes to our understanding of the factors behind the 

wage gaps between various groups, it is still limited in potential insight insomuch as the 

ultimate outcome by which groups should be compared is job quality understood as multi-

dimensional well-being at the workplace. Although there are analyses of inter-group 

differences in some particular non-wage job dimensions (for gender differences, see, e.g., 

Smith et al. 2008; Green 2009; Gallie and Zhou 2013; Dieckhoff 2013; Green et al. 2013), to 

the best of our knowledge there is as yet no attempt in the literature to estimate the job quality 

gap between two groups of workers and decompose it into the constitutive elements, 

informative of the factors determining the inter-group gap. 

                                                 
3 Depending on specific version of the Oaxaca-Blinder decomposition, there can be a third component as well, 
reflecting the interaction between the mentioned two.  



4 
 

 In this paper, we make a first step towards filling this gap. We contribute by proposing 

a framework for analysing inter-group differences in job quality. Within the framework, the 

concept of job quality is equated to multi-dimensional well-being at the workplace, and 

measured by what we term ‘equivalent wage’ (hereafter, EW). It is conceptually equivalent to 

the so-called ‘equivalent income’, a multi-dimensional measure of individual well-being that 

has been known since mid-1970s and recently revived in the literature on well-being 

measurement (e.g., Decancq et al. 2015a, 2015b; Fleurbaey 2015). The only difference is that 

equivalent income is a measure of overall well-being (quality of life), rather than well-being 

in a specific life domain, namely paid work, as in the case of EW. The conceptual equivalence 

between EW and equivalent income was first exploited by Schokkaert et al. (2011). The 

construction of EW entails combining wage as a pecuniary job dimension, with a number of 

non-pecuniary, non-wage dimensions, for example autonomy at work, job security, or work-

life balance, into an index. The index is then used, just as wage or any other cardinal variable, 

to compare one person to another, or one group to another (by the average EW, for example). 

In comparison to other existing measures that combine multiple dimensions into a single 

index at the level of individual worker (for overviews, see: OECD 2017; Muñoz de Bustillo 

2011a, 2011b), EW has a key peculiarity. It is the only measure where the weights used in the 

aggregation of dimensions into an index are based on individual or group preferences over 

different jobs (i.e., combinations of wage and non-wage dimensions), with preferences being 

captured by the marginal rates of substitution between dimensions (i.e., by the shape of the 

indifference surface), which in principle vary across individuals or groups of individuals. The 

weighting schemes for other measures are either uniform, or arbitrarily non-uniform, or 

derived from a purely statistical procedure, or set in accordance with the degree of 

‘importance’ or ‘relevance’ that workers are asked to express in some way.4 As such, EW 

should normatively appeal to those who reject the ‘paternalistic’ nature of measures based on 

weighting schemes that are either arbitrarily set or derived from some purely statistical 

procedure, rather than grounded in preferences that are in principle heterogeneous across 

individuals or groups. Moreover, it should also normatively appeal to those who deny any 

normative significance of subjective expectations and aspirations that affect job satisfaction 

scores given as answers to a survey question on how satisfied one is with one’s job.  

 Our main contribution is to derive a decomposition of the difference in job quality 

between two non-overlapping groups of interest – the equivalent wage gap. Using our 

                                                 
4 See Decancq and Lugo (2013) for an overview of different weighting schemes in multi-dimensional well-being 
indices. 



5 
 

decomposition framework, one is able to divide the equivalent wage gap between two groups 

of interest into three components: (1) the wage gap, as traditionally defined in the vast wage 

gap literature, that is due to the differences in wage distributions; (2) the gap in non-wage 

dimensions, that is attributed to the differences in distributions of non-wage job dimensions; 

and (3) the preference gap, arising from the differences in preferences of the groups being 

compared (i.e., in their marginal rates of substitution among job dimensions). In addition, the 

gap in non-wage dimensions and the preference gap can be further decomposed into the 

components pertaining to each of the non-wage dimensions. 

 Our decomposition framework extends the toolkit standardly used in the analyses of 

inter-group differences in labour market outcomes for people in paid work. By focusing on 

the wage gap, one is restricted to just one valuable job dimension, and thus misses other 

dimensions that matter as well. The framework allows one to go not only beyond the wage 

gap, but also to quantitatively determine the respective contributions of the wage gap and the 

other two components of the equivalent wage gap. We emphasise the possibility of telling 

apart the gap in non-wage dimensions from the preference gap, given the importance of 

preferences in the context of multi-dimensional well-being measurement, at least for those 

who find them normatively relevant, and to the extent that preferences can be elicited from 

data at all. 

 The number of possible settings where the decomposition framework can be applied 

increases when one notes that many settings are formally equivalent to the setting where the 

EW gap between non-overlapping groups 𝐴 and 𝐵 (say, men and women) at a point in time is 

being decomposed. One such setting is the comparison between two countries, or two regions 

within a country, at a point in time. Another is the comparison of two points in time for a 

given group (or country, or region). In all these settings it is conceivable that the EW gap (or 

change, in temporal comparisons) may arise from the three gaps – in wages, non-wage 

dimensions, and preferences.   

 We also contribute to the literature on the measurement of overall multi-dimensional 

well-being – the quality of life. Given that EW is formally identical to equivalent income, our 

decomposition framework can be applied not only to the differences/gaps/changes between 

groups, spatial units or time periods in terms of job quality, but also in terms in overall well-

being. For example, some papers use equivalent income in cross-country comparisons 

(Decancq and Schokkaert 2016; Petrillo 2018), and our decomposition framework can be 

used for analysing more closely the difference in well-being between a pair of countries. Or 

one may wish to focus on a single country and the gaps between some two groups.    
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 The paper is organised in the following way. In section 3 we define EW and derive the 

decomposition framework. Section 4 is an extensive discussion of a number of normative and 

technical assumptions made, explicitly or implicitly, in section 3. In section 5 we illustrate the 

decomposition framework with an empirical application. Section 6 summarises the paper and 

provides some concluding remarks.   

 

2. Decomposing job quality gap: a framework 

 In this section, we present our framework for analysing inter-group gaps in job quality. 

We fist define the wellbeing measure, the so-called equivalent income – here renamed 

equivalent wage – introduced by Fleurbaey (2005), recently revived and developed further by 

Decancq et al. (2015a; 2015b), and applied as a job quality measure by Schokkaert et al. 

(2011).5 Then we derive a decomposition of the inter-group gap in equivalent income into the 

respective contributions of the inter-group differences in wages, non-wage job dimensions 

and preferences. Finally, we present the approach used for preference estimation. 

 

2.1. Equivalent wage 

 Let some population of interest be divided into two non-overlapping groups, labelled 

𝐴 and 𝐵: 𝑔 = 𝐴, 𝐵. A person from group 𝑔 derives his job quality from (𝐾 + 1) job 

dimensions, namely wage, 𝑊, and non-wage dimensions, 𝐷 = (𝐷ଵ, … , 𝐷௄). He has well-

defined preferences over jobs – that is, over combinations of job dimensions, (𝑊, 𝐷). The 

preferences are 𝑔-specific, so that all persons belonging to group 𝑔 hold the same preferences. 

Thus, there is inter-group, but no intra-group, preference heterogeneity. 

 The preferences are represented by the 𝑔-specific utility function 𝑢௚(⋅), taking as 

arguments 𝑊 and 𝐷, as well as a set of personal and job attributes (other than the job 

dimensions 𝑊 and 𝐷), 𝑋 = (𝑋ଵ, … , 𝑋௅), which affect utility independently of 𝑊 and 𝐷. The 

attributes 𝑋 are assumed to affect only the level of utility, and not to shape preferences; that 

is, they do not affect the marginal rates of substitution between job dimensions. Formally, the 

marginal rates of substitution are not affected by 𝑋 if the part of 𝑢௚(⋅) depending on 𝑋 is 

separable from the part that represents preferences. We assume additive separability, 

𝑢௚(𝑊, 𝐷, 𝑋) = 𝑓௚(𝑊, 𝐷) + ℎ௚(𝑋), in which case the marginal rate of substitution between 

                                                 
5 In fact, equivalent income/wage is conceptually very similar to the concept of money-metric utility function 
that has been known since Samuelson and Swamy (1974). Both are specific cardinalisations of the utility 
function.  
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any two job dimensions, say 𝐷௞ and 𝑊, is independent of 𝑋: MRS஽ೖ,ௐ
௚

=
డ௨೒

డ஽ೖ

డ௨೒

డௐ
ൗ =

డ௙೒

డ஽ೖ

డ௙೒

డௐ
ൗ .6 By allowing for 𝑋 to affect the level of utility, we allow the latter to be affected by 

factors other than 𝑊 and 𝐷. Within group 𝑔, where preferences are homogeneous, persons 

with identical jobs (same 𝑊 and 𝐷) will have different utility levels if they differ in 𝑋. 

 For 𝑢௚(⋅) to represent the 𝑔-specific preferences, the following condition must hold: 

𝑢௚൫𝑊ᇱ, 𝐷′, 𝑋෨൯ ≥ 𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋෨) if and only if each 𝑔-person with 𝑋 = 𝑋෨ weakly prefers the 

job (𝑊ᇱ, 𝐷′) to the job (𝑊ᇱᇱ, 𝐷′′)7 The conditioning on 𝑋 is important, since comparing jobs 

of two 𝑔-persons by comparing the respective utility levels respects the 𝑔-specific preferences 

only if the persons are identical in terms of 𝑋. To illustrate, let 𝑔-persons 𝑖 and 𝑗 be indifferent 

between (𝑊ᇱ, 𝐷′) and (𝑊′′, 𝐷ᇱᇱ), and let 𝑋௜ ≠ 𝑋௝ in such a way that 𝑢௚(𝑊ᇱ, 𝐷′, 𝑋௜) <

𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋௝). This inequality contradicts the fact that both persons are indifferent between 

(𝑊ᇱ, 𝐷′) and (𝑊′′, 𝐷ᇱᇱ). However, there would be no contradiction if 𝑋௜ = 𝑋௝ = 𝑋෨ were to 

hold, since 𝑢௚൫𝑊ᇱ, 𝐷′, 𝑋෨൯ = 𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋෨) would hold. Of course, in comparisons of jobs 

for a given person, comparing jobs through utility comparisons does respect preferences, 

since 𝑋 are fixed by construction. This only holds, however, when job are compared for a 

given person at a point in time; when a job today is compared to a job in the future or past, 

utility comparison respects preferences only if neither preferences nor 𝑋 change over time. 

Finally, what about inter-group utility comparisons? For job comparisons between an 𝐴-

person and a 𝐵-person, comparing the respective utility levels does not respect preferences, 

even for persons identical in 𝑋. 

 Suppose further that for each non-wage dimension there is a reference value, equal to 

its best (i.e., most preferred, perfect) level, and denote these reference values by 𝐷௥ =

(𝐷ଵ
௥ , … , 𝐷௄

௥ ). These reference values are common to everyone, rather than individual- or 

group-specific. Assuming common reference levels amounts to assuming that there is a 

universal – both inter-personal and inter-group – agreement on what the most preferred job is: 

it is one with a wage as high possible, and all non-wage attributes at 𝐷௥ = (𝐷ଵ
௥ , … , 𝐷௄

௥ ).     

 Given this setup, the equivalent wage of a person from group 𝑔, 𝑊∗, is implicitly 

defined by the equation 

 

                                                 
6 The same would hold if we assumed multiplicative separability, i.e. 𝑢௚(𝑊, 𝐷, 𝑋) = 𝑓௚(𝑊, 𝐷)ℎ௚(𝑋).  
7 Analogously: 𝑢௚൫𝑊ᇱ, 𝐷′, 𝑋෨൯ > 𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋෨) if everyone with 𝑋 = 𝑋෨ strictly prefers (𝑊ᇱ, 𝐷′) to (𝑊ᇱᇱ, 𝐷ᇱᇱ); 
𝑢௚൫𝑊ᇱ, 𝐷′, 𝑋෨൯ = 𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋෨) if everyone with 𝑋 = 𝑋෨ is indifferent between (𝑊′, 𝐷′) and (𝑊′′, 𝐷′′). 
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𝑢௚(𝑊, 𝐷, 𝑋) = 𝑢௚(𝑊∗, 𝐷௥ , 𝑋).                                                                                                (1) 

 

By this definition, the equivalent wage of a 𝑔-person is the monetary amount which, when 

combined with the best levels of all non-wage job dimensions, makes him indifferent between 

this combination of job dimensions, and the one he actually has; i.e. makes him indifferent 

between (𝑊∗, 𝐷௥) and (𝑊, 𝐷). An equivalent definition says that the equivalent wage of a 𝑔-

person is equal to his actual wage minus the amount that he is willing to pay to have the non-

wage attributes at the most preferred, rather than the actual, levels.  

 It is important to stress that, although 𝑋 appears in (1), the equivalent wage does not 

depend on it. This is due to our assumption that these personal and job attributes (other than 

the job dimensions) only scale the level of utility, without affecting the shape of preferences. 

Indeed, if 𝑢௚(𝑊, 𝐷, 𝑋) = 𝑓௚(𝑊, 𝐷) + ℎ௚(𝑋), as we have assumed above, then equation (1) 

becomes 𝑓௚(𝑊, 𝐷) = 𝑓௚(𝑊∗, 𝐷௥), which makes clear that the equivalent wage is 

independent from 𝑋.8 The equivalent income is in fact a particular cardinalisation of the 

utility function, one that does not depend on 𝑋. 

 The concept of equivalent wage, as defined by equation (1), is illustrated in figure 1. 

There are only two job dimensions – wage and, say, autonomy at work. The illustration 

depicts a situation with two persons with different preferences over jobs. The group-specific 

indifference curves show that person 𝑖 from group 𝐴 values wage relative to autonomy more 

than person 𝑗 from group 𝐵: the amount of income that must be forgone in order to gain on 

autonomy, and remain on the same utility, level is smaller for 𝐴-persons than for 𝐵-persons. 

For persons 𝑖 and 𝑗, the respective equivalent wages, 𝑊௜
∗ and 𝑊௝

∗, are implicitly given by 

𝑢஺(𝑊௜, 𝐷௜ , 𝑋௜) = 𝑢஺(𝑊௜
∗, 𝐷௥ , 𝑋௜) and 𝑢஻൫𝑊௝ , 𝐷௝ , 𝑋௝൯ = 𝑢஺൫𝑊௝

∗, 𝐷௥ , 𝑋௝൯.9 We see that although 

the 𝐵-person 𝑗 has both has both higher wage and autonomy than the 𝐴-person 𝑖, the 𝐵-

specific preferences are such that 𝑗 suffers more than 𝑖 from falling short of the highest 

possible autonomy (𝐷௥). As a result, 𝑖’s job quality, measured by the equivalent wage, is 

higher than 𝑗’s. The figure also makes clear that the equivalent wage, and consequently 

comparisons between persons differing in preferences, depend on the reference 𝐷௥. For 

example, if 𝐷௥ were at some level below the intersection of the indifference curves in figure 

1, 𝑗's equivalent wage would be higher than 𝑖's.10 

                                                 
8 Note that the same would hold if we assumed multiplicative separability: for 𝑢௚(𝑊, 𝐷, 𝑋) = 𝑓௚(𝑊, 𝐷)ℎ௚(𝑋), 
𝑢௚(𝑊, 𝐷, 𝑋) = 𝑢௚(𝑊∗, 𝐷௥ , 𝑋) if and only if 𝑓௚(𝑊, 𝐷) = 𝑓௚(𝑊∗, 𝐷௥).  
9 Or, equivalently, by 𝑓஺(𝑊௜ , 𝐷௜) = 𝑓஺(𝑊௜

∗, 𝐷௥) and 𝑓஻൫𝑊௝, 𝐷௝൯ = 𝑓஻൫𝑊௝
∗, 𝐷௥൯.  

10 The choice of the reference levels for non-wage dimensions is discussed later in the discussion section. 
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< FIGURE 1 ABOUT HERE > 

  

 In order to obtain an explicit expression for the equivalent wage, the 𝑔-specific 

preferences, represented by the utility function 𝑢௚(⋅), must be known. We assume that 𝑢௚(⋅) 

takes the following functional form: 

 

𝑢௚(𝑊, 𝐷, 𝑋) = 𝛽௚ ln 𝑊 + ∑ 𝛾௞
௚

𝐷௞
௄
௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥ

௙೒(ௐ,஽)

+ ℎ௚(𝑋),                                                                    (2) 

 

where 𝛽௚ and 𝛾௞
௚ (𝑘 = 1, … , 𝐾) are the marginal utilities of the log-income and non-income 

dimensions, respectively. These (𝐾 + 1) parameters describe the preferences of group 𝑔 (i.e., 

the shape of their (𝐾 + 1)-dimensional indifference surface). The last term on the right-hand 

side, ℎ௚(𝑋), is a 𝑔-specific function of 𝑋, a set of personal and job attributes which, as we 

already said, affect the level of utility, but not the shape of the indifference surface. Thus, 

ℎ௚(𝑋) just scales 𝑢௚(𝑊, 𝐷) up and down, without affecting the marginal rates of substitution 

between job dimensions, as assumed earlier. 

 Taking (1) and (2) as a system of equations and solving for 𝑊∗, we get the following 

explicit expression for the equivalent wage: 

 

𝑊∗ = 𝑊 × exp൫∑ 𝜑௞
௚(𝐷௞ − 𝐷௞

௥)௄
௞ୀଵ ൯,                                                                                     (3) 

 

where 𝜑௞
௚

= 𝛾௞
௚

/𝛽௚ (assuming 𝛽௚ ≠ 0) is the marginal rate of substitution between non-wage 

dimension 𝑘 and log-wage. Expression (3) shows that the equivalent wage is a fraction of the 

actual wage, where the fraction is determined by the preference parameters and the shortfalls 

of the non-wage dimensions from their most preferred levels. For given marginal rates of 

substitution, the larger the shortfalls from the most preferred levels of non-wage dimensions, 

the lower the equivalent wage relative to the actual wage. And for given shortfalls from the 

perfect non-wage dimensions, the higher the marginal rates of substitution between non-wage 

dimensions and log-wage, the lower the equivalent wage relative to the actual wage. Clearly, 

for a 𝑔-person the equivalent wage would be equal to the actual wage if group 𝑔 did not care 

at all about the non-wage dimensions (i.e., if 𝛾௞
௚ for all 𝑘), or if the person had all the non-

wage dimensions at the most preferred levels. 
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 Note that the equivalent wage does not depend on the term ℎ௚(𝑋) appearing in the 

utility function (1). This is because it just scales the level of utility up and down, but does not 

affect the underlying preferences (the marginal rates of substitution between job dimensions). 

Whatever the value of ℎ௚(𝑋), the equivalent wage will be invariant to it as long as so are the 

marginal rates of substitution. 

 

2.2. Equivalent wage gap and its decomposition 

 Expression (3) is the point of departure for our derivation of the decomposition of the 

equivalent wage gap between two groups. Taking natural logarithm of (3) for both 𝑔 = 𝐴 and 

𝑔 = 𝐵, and then taking expectation over all 𝐴- and 𝐵-persons, respectively, we get 

 

𝔼௚[ln 𝑊∗] = 𝔼௚[ln 𝑊] + ∑ 𝜑௞
௚

𝔼௚[𝐷௞ − 𝐷௞
௥]௄

௞ୀଵ ,                                                                   (4) 

 

where 𝔼௚ indicates expectation over all members of group 𝑔. Subtracting equation (4) for 

group 𝐵 from the same equation for group 𝐴, we obtain 

 

Δ𝔼[ln 𝑊∗] = Δ𝔼[ln 𝑊]ᇣᇧᇧᇤᇧᇧᇥ
ୢ୳ୣ ୲୭

ୢ୧୤୤ୣ୰ୣ୬ୡୣ
୧୬ ୵ୟ୥ୣୱ

+ ∑ Δ(𝜑௞𝔼[𝐷௞ − 𝐷௞
௥])௄

௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥ
ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣୱ ୧୬

୬୭୬ି୵ୟ୥ୣ ୢ୧୫ୣ୬ୱ୧୭୬ୱ

୭୰ ୮୰ୣ୤ୣ୰ୣ୬ୡୣୱ

,                                                               (5) 

 

where Δ𝔼[𝑧] = 𝔼஺[𝑧] − 𝔼஻[𝑧]. We see from (5) that the inter-group gap in equivalent wage 

can be exactly decomposed into two factors. The first term on the right-hand side of (5) is the 

wage gap, as it is standardly expressed in the vast wage gap literature, namely as the 

difference in expected log-wages. The second term on the right-hand side is a mixture of the 

difference in preferences (i.e., difference between 𝜑௞
஺ and 𝜑௞

஻) and the difference in the 

average levels of non-wage dimensions, or more precisely, in their average shortfalls from the 

perfect levels. 

 It is useful to further decompose the mixture factor in (5). It can be decomposed into 

the part attributed to the difference in preferences, and the part attributed to the differences in 

average shortfalls of the non-wage dimensions from the perfect levels. For simplicity, 

consider first only one non-wage dimension, 𝑘. Using the decomposition approach based on 
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the Shapley value,11 the 𝑘-specific part of the mixture term in (5), namely Δ(𝜑௞𝔼[𝐷௞ − 𝐷௞
௥]), 

can be written as 

 

Δ(𝜑௞𝔼[𝐷௞ − 𝐷௞
௥]) ≡ 𝜑௞

஺𝔼஺[𝐷௞ − 𝐷௞
௥] − 𝜑௞

஻𝔼஻[𝐷௞ − 𝐷௞
௥] 

                                   = 𝜑௞തതതത(𝔼஺[𝐷௞ − 𝐷௞
௥] − 𝔼஻[𝐷௞ − 𝐷௞

௥]) + (𝜑௞
஺ − 𝜑௞

஻)𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതത 

                                   = 𝜑௞തതതതΔ𝔼[𝐷௞ − 𝐷௞
௥]ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥ

ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ 
୧୬ ୬୭୬ି୵ୟ୥ୣ
ୢ୧୫ୣ୬ୱ୧୭୬ ௞

+ Δ𝜑௞𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതതᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥ

ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ
୧୬ ୮୰ୣ୤ୣ୰ୣ୬ୡୣୱ
୤୭୰ ୬୭୬ି୵ୟ୥
ୢ୧୫ୣ୬ୱ୧୭୬ ௞

,                                                     (6) 

 

where 𝜑௞തതതത ≡
ଵ

ଶ
𝜑௞

஺ +
ଵ

ଶ
𝜑௞

஻ and 𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതത ≡

ଵ

ଶ
𝔼஺[𝐷௞ − 𝐷௞

௥] +
ଵ

ଶ
𝔼஻[𝐷௞ − 𝐷௞

௥]. In the last line 

of (6), the first term is due to the difference in the average shortfall from the perfect level of 

non-wage dimension 𝑘, and the second term is due to the difference in preferences for this 

non-wage attribute. Note that the former is weighted by 𝜑௞തതതത, and the latter by 𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതത. 

Thus, the difference Δ𝔼[𝐷௞ − 𝐷௞
௥] does not contribute to the EW gap at all if non-wage 

dimension 𝑘 affects the utility function of neither group. Also, Δ𝜑௞ does not at all contribute 

to the EW gap if in both groups everyone has achieved the perfect level of non-wage 

dimension 𝑘. Adding up equation (6) across all 𝑘, we obtain the aggregates for the two 

factors: 

 

∑ Δ(𝜑௞𝔼[𝐷௞ − 𝐷௞
௥])௄

௞ୀଵ = ∑ 𝜑௞തതതതΔ𝔼[𝐷௞ − 𝐷௞
௥]௄

௞ୀଵ + ∑ Δ𝜑௞𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതത௄

௞ୀଵ .                          (7) 

 

Finally, putting all factors together by combining (5) and (7), we get our final decomposition 

of the equivalent wage gap: 

 

Δ𝔼[ln 𝑊∗] = Δ𝔼[ln 𝑊]ᇣᇧᇧᇤᇧᇧᇥ
ୢ୳ୣ ୲୭

ୢ୧୤୤ୣ୰ୣ୬ୡୣ
୧୬ ୵ୟ୥ୣୱ

+ ∑ 𝜑௞തതതതΔ𝔼[𝐷௞ − 𝐷௞
௥]௄

௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥ
ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ

୧୬ ୬୭୬ି୵ୟ୥ୣ
ୢ୧୫ୣ୬ୱ୧୭୬ୱ

+ ∑ Δ𝜑௞𝔼[𝐷௞ − 𝐷௞
௥]തതതതതതതതതതതതതതത௄

௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥ
ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ

୧୬ ୮୰ୣ୤ୣ୰ୣ୬ୡୣୱ

.                           (8) 

  

 Decomposition (8) is simple and intuitive. The inter-group gap in the average log-

equivalent wage is decomposed in the simplest way – additively – into three components. One 

                                                 
11 For details on the Shapley value approach to decomposition, see, for example, Shorrocks (2011). This 
approach is frequently used in the context of Oaxaca-Blinder decomposition of wage gaps into the so-called 
“explained” and “unexplained” parts. 
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component is attributable to the difference in average log-wage, which is commonly 

estimated and decomposed in the vast literature on the wage gaps for various inter-group 

comparisons (men vs. women, public vs. private sector, natives vs. immigrants, etc.).12 The 

other two components in decomposition (8) are due to, respectively, the inter-group 

differences in preferences and in the average shortfalls of non-wage job dimensions from the 

most preferred levels. For ease of exposition, let us from now on use the term “gap in 

preferences” for the former component, and the term “gap in non-wage dimensions” for the 

latter component. It seems natural to have the equivalent wage gap decomposed into these 

three components, given that the equivalent wage is a function of wage, non-wage job 

dimensions, and preferences over jobs characterised by these job dimensions, and given that 

the existence of inter-group differences in all these constitutive factors is intuitively 

conceivable. 

 Equation (8) can be applied to the whole EW distribution, as in the above exposition, 

or to some specific part of the distribution. In particular, one can investigate the EW gap 

along the distribution. Precisely, one can break down the EW distribution into a number of 

quantile groups, for example into the five quintile groups.13 Then for each group the EW gap 

can be computed and decomposed using equation (8), which gives a distributional profile of 

the EW gap and its three components. Note that, provided the groups make a partition of the 

whole distribution, the EW gap and its components at the whole-distribution level are 

obtained by averaging the respective group-level items. 

 It should be noted also that the decomposition is applicable not only to comparison 

between groups 𝐴 and 𝐵 (say males and females, or groups formed according to any 

conceivable ‘binary’ characteristic), but also to other formally similar comparisons. For 

example, our interest may be to decompose the equivalent wage gap between two countries or 

regions within a country. Also, for a given country, or for whatever specific group within it, 

we may be interested in decomposing the change over some period.14  

 

2.3. Estimation of the preference parameters 

                                                 
12 In this literature, the wage gap is typically decomposed, using a version of the Oaxaca-Blinder decomposition 
(Blinder 1973; Oaxaca 1973) into two components, one arising due to inter-group differences in various 
worker’s, job’s, and employer’s characteristics, and the other coming from differences in returns to these 
characteristics (i.e. how they are rewarded). Each of the two components can be further decomposed into 
detailed contributions, each pertaining to one of the characteristics from the set of characteristics. For a 
comprehensive overview, see Fortin et al. (2011). 
13 How fine the breakdown can be will depend on the sample size.  
14 In the latter case, the contribution of the preference gap to the equivalent wage gap will arguably depend on 
the length of the period considered, as any significant preference changes take time to develop.  
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 In our derivation of the decomposition given by equation (8), we proceeded as if the 

preference-shaping parameters of the utility functions – namely 𝛽௚ and 𝛾௞
௚ for 𝑘 = 1, … , 𝐾 

and 𝑔 = 𝐴, 𝐵 – were known. In practice, however, these are unknown, and have to be 

estimated. Following Schokkaert et al. (2011) and Decancq et al. (2015), we obtain these 

parameters through an approach that, essentially, presupposes that one can learn about 

people’s preferences by assessing how their satisfaction with their jobs is related to job 

dimensions (in our case 𝑊 and 𝐷), both self-reported through answers to questions in 

surveys. 

 Job satisfaction is commonly measured through questions such as How satisfied are 

you with your current work?, where respondents answer by choosing an integer from a scale 

ranging from 1 (meaning very dissatisfied) to, say, 5 (meaning very satisfied).15 Denote by 

𝑠௚(⋅) the 𝑔-specific job satisfaction function, so that 𝑠௚(𝑊, 𝐷, 𝑋) is the level of job 

satisfaction that a 𝑔-person with 𝑋 and a job (𝑊, 𝐷) reports as the answer to the job 

satisfaction question in a survey. In essence, the job satisfaction approach to preference 

estimation relies on the untestable assumption that 𝑠௚(⋅) represents the 𝑔-specific preferences 

just as 𝑢௚(⋅) does. 

 As we know, for 𝑢௚(⋅) to represent the 𝑔-specific preferences, the following condition 

must hold: 𝑢௚൫𝑊ᇱ, 𝐷ᇱ, 𝑋෨൯ ≥ 𝑢௚(𝑊ᇱᇱ, 𝐷′′, 𝑋෨) if and only if each 𝑔-person with 𝑋 = 𝑋෨ weakly 

prefers (𝑊ᇱ, 𝐷ᇱ) to (𝑊ᇱᇱ, 𝐷′′). Therefore, for 𝑠௚(⋅) to represent these same preferences as 

𝑢௚(⋅), an analogous condition must hold: 𝑠௚൫𝑊ᇱ, 𝐷ᇱ, 𝑋෨൯ ≥ 𝑠௚(𝑊ᇱᇱ, 𝐷ᇱᇱ, 𝑋෨) if and only if each 

𝑔-person with 𝑋 = 𝑋෨ weakly prefers (𝑊ᇱ, 𝐷ᇱ) to (𝑊ᇱᇱ, 𝐷ᇱᇱ). Equivalently, 𝑠௚(⋅) represent the 

same preferences as 𝑢௚(⋅) if the former is one of all possible cardinalisations of the latter. The 

assumption that this is the case may or may not be valid, but unfortunately, as mentioned, its 

validity cannot be empirically tested.16                 

 Under the assumption that 𝑠௚(⋅) represents the 𝑔-specific preferences as well as 𝑢௚(⋅) 

does, the job satisfaction approach proceeds by modelling job satisfaction as a function of job 

dimensions and other factors deemed to affect it, on which data is available in the survey at 

hand. Given that job satisfaction is an ordinal variable taking on a relatively few possible 

values, typically an ordered-response model is used, such as the ordered logit. Denoting by 𝑆௜
∗ 

                                                 
15 This example is from the data used in this paper, namely the HEGESCO and REFLEX surveys of recent 
graduates. We present the data later on (see section 5).   
16 The validity of this assumption is discussed later on in the discussion section. 
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the latent job satisfaction of person 𝑖, we use a model of the latent job satisfaction of the 

following form: 

 

𝑆௜
∗ = 𝑠௚(𝑊௜, 𝐷௜, 𝑋௜) = 𝛽௚ ln 𝑊௜ + ∑ 𝛾௞

௚
𝐷௞௜

௄
௞ୀଵ + ∑ 𝛿ℓ

௚
𝑋ℓ௜

௅
ℓୀଵ + 𝜀௜.                                        (9) 

 

where 𝜀௜ is an iid error term following the logistic distribution. The model is specified and 

estimated separately for 𝑔 = 𝐴, 𝐵. The specification is partly dictated by the assumed 

functional form of the utility function in equation (2). The first two terms, which contain the 

preference-shaping parameters (𝛽௚ and 𝛾௞
௚ for 𝑘 = 1, … , 𝐾), are the same as in equation (2). 

The third and fourth terms come from our choice to specify the scaling term ℎ௚(𝑋௜) as a 

simple linear index, ℎ௚(𝑋௜)  = ∑ 𝛿ℓ
௚

𝑋ℓ௜
௅
ℓୀଵ , although other reasonable specifications, 

including those that are non-linear in parameters, are possible.17 

 If, as assumed above, 𝑠௚(⋅) represents the 𝑔-specific preferences just as well as 𝑢௚(⋅) 

does, combining (1) and (9) gives an expression for the equivalent wage akin to (3), with the 

only difference that instead of 𝜑௞
௚

= 𝛽௚/𝛾௞
௞ we have 𝜑ො௞

௚
= 𝛽መ ௚/𝛾ො௞

௞, based the estimates of the 

job satisfaction model. With the preferences estimated and the equivalent wages computed, 

performing the decomposition based on equation (8) is a straightforward exercise. 

 

3. Discussion 

 Having presented the above framework for analysing the inter-group gap in job 

quality, here we discuss a number of issues related to it. These relate to the equivalent wage 

as a concept and its building blocks, to particular technical and normative assumptions made 

– some explicitly, some implicitly – in deriving the equivalent wage gap decomposition, and 

to the approach used for preference estimation. 

 

3.1. Reference levels of non-wage dimensions 

 As can be seen from equations (1) and (3), as well as in figure 1, equivalent wage 

depends on the choice of reference levels of non-wage dimensions, 𝐷௥. For example, in figure 

1, if we chose (𝐷௥)′ instead of 𝐷௥ as the reference level for autonomy, 𝑗’s equivalent income 

would be larger than 𝑖’s, and the ranking between them would be reversed. This naturally 

                                                 
17 Here we presented our model of the latent job satisfaction only in terms of the functional form. We do not 
mention here exactly which non-wage dimensions we use and how these are defined, nor do we say exactly 
which scaling factors we use. This is deferred to the empirical illustration in section 4.  
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gives rise to the question of exactly which reference levels should be chosen. From a purely 

formal perspective, the choice of reference levels is arbitrary, and thus technically any would 

do. However, from a normative perspective, not all choices are equally appealing, and 

normative reasons can be provided to support particular choice. By providing such reasons, 

one makes a particular choice non-arbitrary, at least normatively. 

 The reference levels that we have chosen correspond to the levels that are most 

preferred. The normative reasoning behind this choice is as follows (e.g., Fleurbaey 2005; 

Schokkaaert et al. 2011; Decancq et al. 2015). Suppose again that we chose (𝐷௥)′ instead of 

𝐷௥, resulting in 𝑗’s equivalent income being larger than 𝑖’s, opposite to the situation with 𝐷௥. 

Now, given that 𝑗’s preferences are such that he values autonomy more than 𝑖 does, it could 

be argued that 𝑗’s suffering from having less than perfect autonomy (𝐷௥)′ is higher that 𝑖’s, 

and that 𝑗’s higher income cannot compensate for that. This type of argument applies to any 

reference level of autonomy short of the perfect level. However, if the reference were set at 

the perfect level, the argument would lose its normative appeal. This is because when 𝑖 and 𝑗 

both have the perfect autonomy, it seems natural to compare their situations by comparing 

their wages. 

 We stress that, although we assumed the same reference levels for all persons and 

dimensions, this assumption can be relaxed. For example, for some persons, or groups, or 

some non-wage dimensions, an imperfect level may be as good as the perfect one. In such 

cases, the normative reasoning above works for reference levels below the maximal ones. We 

did not opt for these person- or group- or dimension-specific reference levels because we did 

not find plausible arguments to do so.     

 

3.2. The nature of preferences 

 Preferences that we talk about do not pertain to the overall life of persons holding 

them, but rather to a specific domain of their lives, namely work life. In other words, their 

jobs are not the only thing they care in their lives. Rather, they presumably care about other 

things, relevant to other life domains, such as the quality of personal relationships or the 

health conditions. That said, one can think of the preferences over jobs as ‘sub-preferences’ of 

what might be called ‘overall life preferences’. Analogously, one can think of the utility 

function 𝑢௚(⋅) as a ‘sub-utility’ pertaining to the work domain of one’s life, which is only a 

part of an overall utility pertaining to all life domains. 

 Moreover, the concept of preferences used here should not necessarily be understood 

as preferences that guide one’s choice behaviour. That is, the jobs people hold should not 
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necessarily be considered as being chosen in choice situations where these jobs were preferred 

to other available jobs. This is not only because one’s job today may have changed in terms of 

job dimensions since one started with it, but also because, as empirical findings from 

behavioural economics show, there may be certain inconsistencies in choice behaviour, due to 

which people do not always do what is good or best for them.18 Drawing on this evidence, 

some question that people do have well-defined preferences guiding choices (Bernheim 

2009). 

 Following Fleurbaey (2008), we think of preferences not as guiding choice behaviour, 

but rather as authentic, deep attitudes reflecting one’s ideas about what, for that person, makes 

a job of high quality. When people are assumed to hold such preferences, it is not 

inconsistent, for example, that a person considers his job (𝑊, 𝐷) to be worse than another job 

(𝑊ᇱ, 𝐷′), although he has chosen the former when the latter was also available.  

 We also assume that preferences are well-behaved – complete and transitive. 

However, although people may have ideas about what, for them, is a good job, these ideas do 

not necessarily meet the requirements of well-defined preferences. For example, preferences 

may be incomplete: people may not be able to compare their current job to a job characterised 

by very different levels of job dimensions. Fleurbaey and Schokkaert (2013) showed that the 

concept of equivalent income can be extended to such cases as well. 

 It is not our aim to deal in any way with the normative question as to whether the 

gender gap in job quality is justified or not, or what part of it may be considered (un)justified. 

In line with that, we do not address one question that should be addressed if one wants to 

touch upon this normative issue, namely the question of whether people should be held 

responsible for their preferences. It would require a discussion of factors that shape 

preferences, in our case group-specific,19 and whether these factors are under one’s control or 

not.20 

 

3.3. Preference heterogeneity 

 As conceptualised by Fleurbaey (2005), Decancq et al. (2015a; 2015b), and in an 

application to job quality measurement, by Schokkaert et al. (2011), equivalent wage respects 

individual preferences: the preference relation and the utility function are allowed to be 

                                                 
18 This should not be confused with unselfish (other-regarding, altruistic) behaviour. 
19 Gender-specific in our empirical application. 
20 Mahler and Ramos (2018) are to our knowledge the only authors using equivalent income as a wellbeing 
measure who attempted that. 
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individual-specific. In the present paper, we allow for group-specific, rather than individual-

specific preferences, and thus potential heterogeneity is more limited. In fact, in empirical 

applications of equivalent income where the satisfaction approach is used for preference 

estimation (e.g., Schokkaert et al. 2011; Decancq et al. 2015a), it is practically impossible to 

estimate individual-specific preferences, but only preferences specific to certain socio-

demographic groups. However, this still amounts to allowing for more potential heterogeneity 

than in our case, since we allow preferences to differ only between the two groups being 

compared. Similar to our choice, Decancq et al. (forthcoming) allow for preference 

heterogeneity just with respect to the binary characteristic of having rural vs. urban residence. 

 Our choice to allow for inter-group preference heterogeneity only is motivated by our 

aim to derive a simple decomposition of the equivalent wage gap. To see how intra-group 

heterogeneity would result in a decomposition that is not as straightforward as that in equation 

(8), suppose that instead of the 𝑔-specific utility function given by (2), we have the following 

individual-specific utility function: 

 

𝑢(𝑊, 𝐷, 𝑋) = 𝛽(𝑍) ln 𝑊 + ∑ 𝛾௞(𝑍)௄
௞ୀଵ 𝐷௞ + ℎ(𝑋),                                                             (10) 

 

where 𝛽(𝑍) = 𝛽଴ + ∑ 𝛽௦𝑍௦
ௌ
௦ୀଵ  and 𝛾௞(𝑍) = 𝛾௞

଴ + ∑ 𝛾௞
௦𝑍௦

ௌ
௦ୀଵ . The beta and gammas are not 

fixed within group 𝑔 any longer, but rather dependent on a set of individual characteristics 

𝑍 = (𝑍ଵ, … , 𝑍ௌ) that are deemed to shape individual preferences.  

 Given (10), and denoting 𝜑௞(𝑍) = (𝛾௞
଴ + ∑ 𝛾௞

௦𝑍௦
ௌ
௦ୀଵ )/(𝛽଴ + ∑ 𝛽௦𝑍௦

ௌ
௦ୀଵ ), equation (5) 

turns into 

 

Δ𝔼[ln 𝑊∗] = Δ𝔼[ln 𝑊] + Δ𝔼[∑ 𝜑௞(𝑍)(𝐷௞ − 𝐷௞
௥)௄

௞ୀଵ ]  

                     = Δ𝔼[ln 𝑊] + ∑ Δ𝔼[𝜑௞(𝑍)(𝐷௞ − 𝐷௞
௥)]௄

௞ୀଵ   

                     = Δ𝔼[ln 𝑊] + ∑ Δ(𝔼[𝜑௞(𝑍)]𝔼[𝐷௞ − 𝐷௞
௥] + Cov[𝜑௞(𝑍), 𝐷௞ − 𝐷௞

௥])௄
௞ୀଵ   

                     = Δ𝔼[ln 𝑊] + ∑ Δ(𝔼[𝜑௞(𝑍)]𝔼[𝐷௞ − 𝐷௞
௥]) + ∑ ΔCov[𝜑௞(𝑍), 𝐷௞]௄

௞ୀଵ
௄
௞ୀଵ .        (11) 

 

The first term in the last line, the wage gap, is the same as in (5). The second term is different 

from the second term in (5), and cannot be straightforwardly decomposed into the respective 

contributions of inter-group differences in preferences and non-wage dimensions. This is due 

to the presence of the covariance terms in (11), reflecting inter-group differences in 

covariation between preferences and non-wage dimensions. If preferences and non-wage 
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dimensions were independent of one another, and if that were true for all non-wage 

dimensions, the covariance terms would disappear. The resulting decomposition would be 

analogous to (5), from which we can obtain a decomposition analogous to (8). 

 Whether allowing for inter-group preference heterogeneity only is too much of a 

simplification, relative to allowing for intra-group heterogeneity as well, is to be decided, or 

empirically examined, in each case. It may be an over-simplification in some cases, while in 

other cases it may be a reasonable simplification, worth making for the sake of interpretive 

simplicity.  

  

3.4. Functional form for the utility function 

In order to solve equation (1) explicitly for equivalent wage, we had to assume the 

functional form for the utility function 𝑢௚(⋅). We have chosen a simple specification linear in 

parameters; see equation (2). However, this functional form may not be flexible enough to 

capture well the shape of the underlying preferences. The question is whether a more flexible 

function of 𝑊 and 𝐷 would be more appropriate. 

 Our choice is driven by practical considerations. The functional form that we have 

chosen leads exactly to the simple and intuitive decomposition given by equation (8). It is 

possible to derive a decomposition for a more flexible utility function, but the resulting 

decomposition loses the simplicity of decomposition (8). To see that, suppose we have chosen 

the reasonably flexible functional form 

 

𝑢௚(𝑊, 𝐷, 𝑋) = 𝛽௚𝑊(𝜆ௐ) + ∑ 𝛾௞
௚

𝐷௞(𝜆௞)௄
௞ୀଵ + ℎ௚(𝑋),                                                       (12) 

 

where 𝑥(𝜆) = (𝑥ఒ − 1)/𝜆 for 𝜆 ≠ 0 and 𝑥(𝜆) = ln 𝑥 for 𝜆 = 0. This transformation, known 

as the Box-Cox transformation (Box and Cox 1974), allows for different degrees of concavity 

of the utility function with respect to job dimensions, captured by the lambda parameters, with 

a higher lambda being associated with more concave relationship. Note that the functional 

form (2) is a special case of (12), obtained for 𝜆ௐ = 0 and 𝜆ଵ = ⋯ = 𝜆௄ = 1. This utility 

function leads to the following expression for equivalent wage: 

 

𝑊∗ = ൣ𝑊(𝜆ௐ) × exp൫∑ 𝜑௞
௚(𝐷௞(𝜆௞) − 𝐷௞

௥(𝜆௞))௄
௞ୀଵ ൯൧

భ

ഊೈ, 

 

and by some algebra one can show that 
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Δ𝔼[ln 𝑊∗] =
ଵ

ఒೈ
Δ𝔼[ln 𝑊(𝜆ௐ)]

ᇣᇧᇧᇧᇧᇤᇧᇧᇧᇧᇥ
ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ

୧୬ ୵ୟ୥ୣୱ

+
ଵ

ఒೈ
∑ 𝜑௞തതതതΔ𝔼[𝐷௞(𝜆௞) − 𝐷௞

௥(𝜆௞)]௄
௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇧᇥ

ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ
୧୬ ୬୭୬ି୵ୟ୥ୣ ୢ୧୫ୣ୬ୱ୧୭୬ୱ

         

                                                           +  
ଵ

ఒೈ
∑ Δ𝜑௞𝔼[𝐷௞(𝜆௞) − 𝐷௞

௥(𝜆௞)]തതതതതതതതതതതതതതതതതതതതതതതതതത௄
௞ୀଵᇣᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇥ

ୢ୳ୣ ୲୭ ୢ୧୤୤ୣ୰ୣ୬ୡୣ
୧୬ ୮୰ୣ୤ୣ୰ୣ୬ୡୣୱ

.                                (14)  

 

Just like in decomposition (8), in (14) the equivalent wage gap is decomposed into three 

components, attributable to the inter-group differences in, respectively, wages, non-wage 

dimensions, and preferences. Although (14) is not an overly complicated expression, it 

nevertheless lacks the simplicity and straightforwardness of interpretation that characterise 

(8), unless 𝜆ௐ = 0 and 𝜆ଵ = ⋯ = 𝜆௄ = 1. 

 It should be noted that the simple functional form that we have chosen is in 

accordance with the standard specification of job satisfaction and life satisfaction in the vast 

empirical literature studying how various job dimensions and life dimensions, respectively, 

affect them. In particular, in these specifications income/wage commonly enters as logarithm, 

and there is evidence suggesting that this is indeed a good approximation (Layard et al. 2008). 

Non-income/wage job dimensions are standardly included in the model with no 

transformation.  

 

3.5. Job satisfaction approach vs. other approaches to preference estimation 

The job satisfaction approach rests on the assumption that the satisfaction function 

𝑠௚(⋅) is as good a representation of preferences21 as the utility function 𝑢௚(⋅), which is the 

case if the following condition holds: 𝑠௚൫𝑊ᇱ, 𝐷ᇱ, 𝑋෨൯ ≥ 𝑠௚൫𝑊ᇱᇱ, 𝐷ᇱᇱ, 𝑋෨൯ if and only if each 𝑔-

person with 𝑋 = 𝑋෨ weakly prefers (𝑊ᇱ, 𝐷ᇱ) to (𝑊ᇱᇱ, 𝐷ᇱᇱ) (see section 2.3). Now, the question 

arises of whether this is really the case, given how information on job satisfaction is collected 

from individuals in surveys, and how it is modelled using other survey information. 

 In the context of overall wellbeing (quality of life), Decancq et al. (2015a, 2015b) 

discuss about what kind of survey question on life satisfaction is likely to elicit deep 

preferences from the respondents. They argue that the question on life satisfaction must be 

such that each respondent thinks about how good his life really is for him, taking into account 

the wage and non-wage dimensions of his job. In other words, the question must engage the 

                                                 
21 Provided, of course, that such preferences exist (see section 3.2). 
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respondent in a cognitive task of evaluation, rather than to invite him to express his affects. 

Arguably, the same reasoning should as well apply to the survey question on job satisfaction 

(Schokkaert et al. 2011). Some examples of the job satisfaction question are: 

– How satisfied are you today with the following areas of your life: your job? 

– How satisfied are you with each of the following items: your present job? 

– All things considered, how satisfied or dissatisfied are you with your present job 

overall? 

– How satisfied are you with your current work? 

– On the whole, are you very satisfied, satisfied, not very satisfied or not at all satisfied 

with working conditions in your main paid job?22 

It is difficult to say whether these questions really engage respondents in expressing cognitive 

evaluations rather than affective states. Perhaps they capture both cognitions and affects, 

though not to the same extent. Unfortunately, this cannot be empirically tested, and thus the 

judgement must rely on the researcher’s interpretation. If anything, the questions above seem 

to elicit cognitions more than affects, as one can imagine that questions eliciting affects would 

be phrased in a different way, perhaps referring explicitly to some specific hedonic feelings. 

 Even if the job satisfaction question does indeed engage people to express evaluations 

rather than affects, this is not enough for the estimates preference parameters (𝛽௚, 𝛾ଵ
௚

, … , 𝛾௄
௚

) 

to be unbiased. There are many factors confounding the relationship between the job 

dimensions and the latent job satisfaction score that must be controlled for by including them 

in 𝑋 in order to get unbiased estimates. The importance of controlling for 𝑋 has already been 

made clear by stressing that comparisons of job satisfaction levels is in accordance with 

preferences only if comparisons are made for a given person (𝑋 fixed by construction if 

considered at a point in time) or for two persons identical in 𝑋 (see sections 2.1 and 2.3). Thus 

the parameters of the job satisfaction function (𝛽௚, 𝛾ଵ
௚

, … , 𝛾௄
௚

) are identified only using the 

variation of wage and non-wage dimensions within the cells containing individuals with the 

same levels of the variables in 𝑋. Ideally, one would use individual panel data, so that only 

the within-person variation is used for identification. Without panel data, as in our case, one 

can only hope that the set of 𝑋 variables is sufficiently rich to at least minimise the bias, if not 

eliminate it. Following Schokkaert et al. (2011) and Decancq et al. (2015a, 2015b), we 

                                                 
22 From the first to the last, the questions are from, respectively, the German Socio-Economic Panel (GSOEP), 
the European Quality of Life Survey (EQLS), the British Household Panel Survey (BHPS), the International 
Survey for Higher Education Graduates (HEGESCO/REFLEX), and the European Working Conditions Survey 
(EWCS). 
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interpret 𝑋 as a set of factors associated with one’s aspirations and expectations, formed by 

comparing one’s job to own job(s) in the past (if any), to the job(s) one aspires to have in the 

future, or to the jobs of other people with whom one usually compares oneself. There is, 

however, no particular guidance as to what to include in 𝑋, an thus one can only hope to 

capture what is relevant by including a sufficiently rich set of personal socio-demographic 

characteristics and employer characteristics.23 

 An alternative way to elicit preferences is to use in formation on stated preferences, as 

in contingent valuation, where people are asked directly how much money they would give up 

to obtain more of something they like.24 In this way, the willingness-to-pay is elicited directly 

from the respondents, and the equivalent income is computed for each person simply by 

subtracting one’s willingness-to-pay for perfect non-income dimensions from one’s income 

(Fleurbaey et al. 2013; Samson et al. 2018). Preferences are obtained in a second step, by 

modelling the willingness-to-pay as a function of income, non-income dimensions, and 

individual socio-demographic characteristics. An issue with contingent valuations is that it is 

questionable whether people are able to give reliable answers to questions about hypothetical 

situations. Moreover, from a practical perspective, existing large scale surveys do not ask the 

type of questions posed in contingent valuation, so that new specific surveys must be done, a 

costly option likely infeasible to most researchers. 

 Yet another alternative is to rely on revealed preferences, using data on observed 

choices of jobs, as is done in the literature where structural labour supply models are 

estimated to obtain the parameters of preferences over combinations of consumption 

(disposable income) and leisure (for overviews, see Creedy and Kalb 2005, Aaberge and 

Colombino 2014). This approach to preference estimation for the purpose of construction of 

equivalent income/wage is used in a number of papers (Bargain et al. 2013; Decoster and 

Haan 2015; Akay et al. 2017a). Such models are explicitly formulated and interpreted as 

models of choice behaviour, the object of choice being jobs characterised as combinations of 

consumption (i.e. disposable income) and leisure. This interpretation may not be appropriate 

given how preferences are understood in this paper, namely not as guiding choice behaviour, 

but rather as deep preferences reflecting attitudes towards what makes a good job, as 

discussed in section 4.2. It may be even less appropriate if other job dimensions are 

                                                 
23 See also other papers in the literature on equivalent income that use the life satisfaction approach to preference 
estimation: Petrillo (2018), Decancq et al. (2017, 2019, forthcoming), Decancq and Schokkaert (2016), Decancq 
and Neumann (2016), Defloor et al. (2016).  
24 Or what amount of money would they be willing to receive to give up an amount of something they like. 
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considered, such as, for example, autonomy at work, possibility to achieve work-life balance, 

or opportunity to learn new things. This is because these and similar job dimensions may not 

be fully observable to the agent at the time of deciding whether or not to take a job, although 

some models of labour supply – the so-called latent job choice models (e.g., Dagsvik et al. 

2014) – these are assumed to be part of the job ‘package’ and observed to the agent (but not to 

the econometrician). Akay et al. (2017a, 2017b) have recently shown that the revealed 

preference approach and the life satisfaction approach yield similar preference estimates. 

 

3.6. Aggregation at the group level 

 The individual EW, given by equation (3), is aggregated to the group level by taking 

the natural logarithm of (3) and averaging over all members of group 𝑔, as shown in equation 

(4). Thus the EW gap in equation (8) is given as the inter-group difference in the average 

logarithm of EW, rather than in the average EW. Similarly, the part of the EW gap due to the 

difference in wages, namely the wage gap, is given as the inter-group difference in the 

average logarithm of wage, rather than in the average wage, as is standard in the wage gap 

literature. 

 The average logarithm of an outcome (denoted 𝑦), here EW or wage, is a special case 

of Atkinson’s (1970) social welfare function SWFఢ[𝑦] = 𝔼[𝑢(𝑦; 𝜖)], 𝜖 ≥ 0, where 𝑢(𝑥; 𝜖) =

𝑦ଵିఢ/(1 − 𝜖)  if 𝜖 ≠ 1, and 𝑢(𝑦; 𝜖) = ln 𝑦 if 𝜖 = 1. The concavity of 𝑢(𝑦; 𝜖) varies with 

parameter 𝜖, which measures the degree of inequality aversion, with higher values indicating 

higher aversion. A person’s aversion towards inequality can be due simply to her dislike, for 

ethical reasons, of an outcome being unequally distributed, or alternatively due to a concern 

that she might find herself close to the bottom of the outcome distribution. In the latter case, 

inequality aversion can be interpreted as aversion towards outcome risk, due purely to selfish 

concerns. 

 The Atkinson SWF can also be written as SWFఢ = 𝔼[𝑦](1 − 𝐼ఢ[𝑦]), where 0 ≤ 𝐼ఢ ≤ 1 

is the Atkinson inequality index. The latter is defined as 𝐼ఢ[𝑦] = 1 − ℰఢ[𝑦]/𝔼[𝑦], where 

ℰఢ[𝑦] is the equally distributed equivalent value of 𝑦, namely the amount that, if given to 

everyone, would yield the same value of the social welfare function SWFఢ as the actual 

distribution of 𝑦. SWFఢ is thus equal to the average income corrected downwards by the ‘cost’ 

of inequality ranging from zero in the case of perfect equality (𝐼ఢ[𝑦] = 0) to 𝔼[𝑦] in the case 

of extreme inequality (𝐼ఢ[𝑦] = 1) when one person possesses the whole aggregate amount of 

𝑦. 
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 Therefore, in our case, where 𝜖 = 1, the EW gap can be written as follows: 

 

Δ𝔼[ln 𝑊∗] = 𝔼஺[ln 𝑊∗] − 𝔼஻[ln 𝑊∗] 

                     = SWFଵ
஺[𝑊∗] − SWFଵ

஺[𝑊∗] 

                     = 𝔼஺[𝑊∗](1 − 𝐼ଵ
஺[𝑊∗]) − 𝔼஻[𝑊∗](1 − 𝐼ଵ

஻[𝑊∗]),                                            (15) 

 

which makes clear that the EW gap, expressed as the difference in average logarithm of EW, 

captures not only the difference in average EW, but also the difference in EW inequality/risk 

between groups 𝐴 and 𝐵. According to (15), the EW gap can be to group 𝐴’s advantage even 

if their average EW is lower than for group 𝐵; this is possible if the EW inequality is 

sufficiently lower in group 𝐴 than in group 𝐵. This is not specific to 𝜖 = 1, but holds for all 

positive25 values of the inequality/risk aversion parameter. However, for any permissible 𝜖 ≠

1 the decomposition of the EW gap becomes complicated, as Δ𝔼[(𝑊∗)ଵିఢ/(1 − 𝜖)] is to be 

decomposed instead of Δ𝔼[ln 𝑊∗]. 

  

4. Illustrative empirical application 

 In this section, we illustrate our framework through an empirical application. In the 

application, we consider the gender gap for recent graduates from 19 countries. We first 

describe the data we use, and provide some basic descriptive figures on wages and the non-

wage dimensions that characterise jobs in our application. Then we describe the specification 

of the job satisfaction model and discuss the estimates. Lastly, we present the results, namely 

our estimates of the gender gaps in equivalent wage for the 19 countries, and decompose them 

according to equation (8).   

 

4.1. Data 

The data come from two sources, namely the projects REFLEX (Research into 

Employment and Professional Flexibility) and HEGESCO (Higher Education as a Generator 

of Strategic Competences). Within the projects, large scale surveys of recent university 

graduates (ISCED 5A type of programmes), who graduated five years before the survey, were 

                                                 
25 Although 𝜖 = 0 is permissible, note that in this case the social welfare function SWFఢ is just the aritmetic 
mean: SWF଴[𝑦] = 𝔼[𝑦].  
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conducted in 19 countries: 14 within REFLEX in 2005, and five within HEGESCO in 2008.26 

The two are fully compatible, and intentionally so, to enable cross-country comparisons. The 

data were collected for the purpose of research into the competences of university graduates 

for participation in the knowledge society, and the role of universities in developing them.27 

Importantly for our application, among other questions, the surveys contain questions on job 

satisfaction, wage, multiple non-wage job dimensions, and numerous personal and employer 

characteristics (to be included in 𝑋 in equation 10). 

 What we refer to as ‘wage’ is defined here as the monthly full-time equivalent of one’s 

hourly wage. The hourly wage is first obtained by dividing the weekly wage by the typical 

weekly number of work hours. Then the hourly wage is multiplied by 40 hours/week and 4.3 

weeks/month to get the monthly full-time equivalent of the hourly wage. 

 There are nine non-wage dimensions: (1) work autonomy; (2) job security; (3) 

opportunity to learn new things (hereafter: ‘learn new things’); (4) new challenges; (5) good 

career prospects; (6) enough time for leisure activities (hereafter: ‘time for leisure’); (7) social 

status; (8) chance of doing something useful for society (hereafter: ‘useful for society’); (9) 

good chance to combine work with family tasks (hereafter: ‘work and family’). No 

explanation is given alongside the survey question about the exact meaning of each of the 

nine dimensions, but their names seem suggestive enough of what they are meant to capture. 

It seems reasonable to assume that the respondents too found them suggestive enough. For 

each dimension, the respondent is asked to indicate how much it ‘applies’ to his or her ‘work 

situation’ (i.e. job), by choosing an integer from 1 (‘not at all’) to 5 (‘to a very high extent’).28, 

29 Despite the fact that this scale is an ordered categorical scale, for simplicity we will treat it 

as cardinal. Therefore, each non-dimension is used in econometric estimations (see section 

5.2) not as a set of four indicator variables, but simply as a cardinal variable. We do that in 

                                                 
26 REFLEX: Austria, Belgium, Czech Republic, Estonia, Finland, France, Germany, Italy, Japan, Netherlands, 
Norway, Portugal, Spain, Switzerland, United Kingdom. HEGESCO: Hungary, Lithuania, Poland, Slovenia, 
Turkey. 
27 For more details on HEGESCO, see www.hegesco.org. Unfortunately, the web site for REFLEX does not 
exist any longer, but sufficient information is provided on HEGESCO’s web site, and on 
https://easy.dans.knaw.nl/ui/datasets/id/easy-dataset:34416/tab/1. 
28 The same question is asked for ‘high earnings’ as well, but it obviously is not a non-wage dimension, and thus 
we do not consider it.  
29 It is recommended (e.g., Muñoz de Bustillo et al. 2011; OECD 2017) that job dimensions capture objective 
features of the job as experienced by workers, rather than workers’ subjective evaluations of these features. A 
worker’s own assessments of the extent to which a job dimension ‘applies’ to his job is in a sense a subjective 
evaluation. However, what is exactly meant by subjective evaluation is the worker’s assessment of how the level 
of a job dimension that he experiences on his job affects his subjective well-being – for example job satisfaction, 
or overall life satisfaction, or happiness. Judging by the wording of the questions on job dimensions in 
HEGESCO and REFLEX, it does not seem likely that respondents understood them as questions on the impact 
of job dimensions on their subjective well-being.  
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order to be able to draw indifference curves in the (𝑊, 𝐷௞)-space, based on the estimates of 

preference parameters (see section 4.2). 

 The job satisfaction variable is based on the answers to the question ‘How satisfied are 

you with your current work’ on a 1–5 integer scale, where 1 and 5 stand for ‘very dissatisfied’ 

and ‘very satisfied’, respectively. Unlike the non-wage dimensions, it is treated as an ordinal 

categorical variable, and modelled appropriately later on (see section 4.2). 

 Finally, there is a rich set of personal socio-demographic characteristics and employer 

characteristics, included in the job satisfaction model as 𝑋’s, variable meant to control for 

aspirations and expectations. Concerning the personal characteristics, we control for: age; 

education; whether one has a child; what is one’s living arrangement; field of study; 

occupation; and country of residence. As for the employer characteristics, we control for: 

employer size; public vs. private sector; part- vs. full-time work; whether on-the-job training 

is provided; and industry. Unfortunately, we do not have information on how much 

respondents’ colleagues are paid, and thus cannot control for relative income, a factor shown 

matter for one’s job satisfaction (e.g., Clark and Oswald 1996; Zizzo and Oswald 2001; 

Brown et al. 2008). Precise descriptions and the summary statistics for all variables used in 

the empirical application are provided in table A1 in Appendix. 

 The sample we use for the estimation of preferences and for subsequent analysis is 

obtained from the original sample through a number of exclusions. We keep only persons in 

dependent employment, excluding thus the self-employed, the unemployed, and persons 

outside of the labour force. The self-employed are dropped because they presumably create 

their jobs catering to their preferences to a large extent, whereas this is not likely the case for 

persons employed by someone else. Among persons in dependent employment, only those 

outside military/defence are kept, as usual in much of labour market analyses. In order to 

homogenise the sample in the sense of excluding the most highly educated – those with a PhD 

degree – we exclude all persons who spent more than six years in higher education. The 

sample is homogenised further by restricting age to the interval 24–35 years. Moreover, to 

exclude people with long or short work hours, we keep only those working 18–50 hours a 

week. Finally, to prevent that the sparsity of data at the very top and bottom of the wage 

distribution affects the results, we drop those with wages per hour in the top or bottom one 

percent. In the end, we are left with 8,103 males and 11,444 females, which is 55 and 51 

percent relative to the original sample.30      

                                                 
30 The unweighted average across the 19 countries are 54 percent for males and 50 percent for females. The 
shares vary across countries from 26 to 72 percent for males, and from 28 to 68 percent for females. 
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4.2. Preference estimation 

 The preferences for males and females are obtained from their respective job 

satisfaction models. Due to the ordered nature of the job satisfaction variable, the models are 

specified as ordered logits. For both models, the latent job satisfaction is given by equation 

(9) for 𝑔 = 𝑀, 𝐹. Both models (for males and females) are estimated on samples pooled 

across the 19 countries. Therefore, the estimated preference parameters are constant across 

countries, which practically amounts to assuming there are no cross-country differences in 

preferences of either males or females. Of course, this is a strong assumption, made here for 

practical reasons only, to avoid estimating the 38 country-and-gender-specific models.31 We 

believe this is reasonable given the illustrative purpose of our empirical exercise.32   

 The parameter estimates are shown in table 2.33 For both genders, the marginal 

satisfaction is positive for all job dimensions. Except for ‘work and family’, all the estimates 

are statistically significant, at least at the 5% level. The marginal satisfaction of wage is 

higher for males. The opposite holds for six out of nine non-wage dimensions: males’ 

marginal satisfaction is higher than females’ only for ‘job security’, ‘learn new things’, and 

‘career prospects’. The higher males’ than females’ marginal satisfactions of income, ‘job 

security’, and ‘career prospects’ might be due to males caring more about those job 

dimensions that relate closely to their role – current or expected – of the main breadwinner in 

the family. If so, it is interesting that preferences like these, which conform to the traditional 

views on the gender roles, are present even among university graduates as the most educated 

part of the society. 

 

< TABLE 1 ABOUT HERE > 

 

 Since all non-wage dimensions are measured in the same units and on the same scale, 

we can compare the relative importance of each of them by comparing their marginal 

satisfactions. When it comes to ranking of the five least important non-wage dimensions, 

there is perfect ‘agreement’ between males’ and females’ preferences. For both genders, 

                                                 
31 Or, alternatively, introducing in the model additional 180 parameters (10 job dimensions times 18 country 
dummies). 
32 In fact, there is no multi-country application so far that estimated preferences separately for each country for 
the purpose of equivalent income computation. See Decancq and Schokkaert (2016), Petrillo (2018), and Ledić 
and Rubil (2019).    
33 The summary statistics for all variables used in the estimation are provided in table A1 in Appendix. 



27 
 

‘work and family’ is the least important, followed by ‘job security’, ‘time for leisure’, and 

‘useful for society’. It should come as no surprise that ‘work and family’ is the least 

important, given that recent graduates are young and many of them still do not have spouses 

or children. This might also explain why ‘job security’ and ‘time for leisure’ are relatively 

little important too: having a secure job is arguably more important when one still has a long 

lifespan ahead, when there still are no expenditures associated with making a family, and 

when most people from one’s social circle – likely comprising of people with similar level of 

education – with whom one spends the leisure time, are in quite similar circumstances. Male 

and female recent graduates do not, however, agree on the ranking among the most important 

non-wage dimensions. While males attach the highest importance to ‘good career prospects’, 

followed by ‘learn new things’, ‘new challenges’, and ‘work autonomy’, for females ‘learn 

new things’ is the most important, followed by ‘new challenges’, ‘work autonomy’, and ‘good 

career prospects’. In general, the groups of most and least important non-wage dimensions are 

as expected from highly educated young people. 

 In figure 2 we display the maps of indifference curves implied by the estimates of 

preference parameters from table 1. The steeper the curves, the lower the importance attached 

to the considered non-wage dimension compared to other dimensions. For example, we can 

clearly see that for both genders ‘work and family’ is much less important than ‘good career 

prospects’. We can also see that ‘work autonomy’ is notably more important to females, while 

both genders attach similar importance to ‘social status’ or ‘time for leisure’. 

 

< FIGURE 2 ABOUT HERE > 

  

 Besides the relative importance of each non-wage dimension relative to others for a 

given gender, and across gender for a given dimension, we also take a look at each 

dimension’s quantitative importance. In figure 3, we plot, by non-wage dimension and 

gender, the ratio 𝛾௞
௚

/𝛽௚. This ratio measures the willingness-to-pay (WTP) of a person of 

gender 𝑔 for an improvement on non-wage dimension 𝑘 by one, where the WTP is expressed 

as a share of her wage. According to our estimates, males and females would pay as little as 5 

and 9 percent of their wages, respectively, for a one-unit improvement in ‘work and family’ 

as the least valued non-wage dimension. On the other hand, both genders would give up as 

much as 62 percent of their wages for the same improvement in their most valued dimensions 

(‘learn new things’ and ‘good career prospects’ for males; ‘learn new things’ for females). 
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< FIGURE 3 ABOUT HERE > 

 

4.3. The equivalent wage, the gender gap, and its decomposition 

 Having estimated the preference parameters, we compute each individual’s EW using 

formula (3). Recall that a person’s EW is lower than her wage unless her achievements on all 

non-income dimensions are perfect. Figure 4 plots, across countries, the average EW for 

males and females, expressed as a percentage share of their respective average wages. The 

average EW is nowhere higher than a third of the average wage – neither for males, nor for 

females. On average across countries, the average EW relative to the average wage equals 

about 26 percent for males (range: 18–32 percent), and about 24 percent for females (range: 

16–32 percent). There is of course a positive correlation between EW and wage, but it is not 

quite high. Considering the rank correlation at the individual level, the cross-country average 

of the Spearman coefficient is 0.37 for males (range: 0.26–0.48) and 0.34 for females (range: 

0.23–0.45). This shows that non-wage dimensions are indeed very important for job quality.34 

 

< FIGURE 4 ABOUT HERE > 

 

 The gender EW gaps, along with the corresponding wage gaps, across countries are 

shown in figure 5. Both gaps are expressed as the difference between the average logarithm 

for males and that for females. Recall from section 4.6 that the gap, when expressed this way, 

is not due only to the gender difference in the average value of the variable considered, but 

also due to the difference in the inequality level (as measured by the Atkinson index 𝐼(𝜖) for 

𝜖 = 1). 

 

< FIGURE 5 ABOUT HERE > 

 

 The wage gap varies from practically zero in Turkey and less than 0.10 log-points in 

the Netherlands and the UK, to more than 0.25 log-point in Estonia, Hungary, and Lithuania, 

with a cross-country average of 0.17 log-points. The EW gap is larger than the wage gap in all 

                                                 
34 EW income is also substantially more unequally distributed than wage income, as measured by any commonly 
used inequality measure, such as the Gini coefficient or the Atkinson index. The estimates are not reported here, 
but are available on demand. In the context of overall well-being, Decancq and Schokkaert (2016), Petrillo 
(2018), Decancq et al. (2017), and Ledić and Rubil (2019) found that equivalent income inequality is much 
higher than income inequality. For further analysis, see Decancq et al. (2017), who explored the role of 
preference heterogeneity for equivalent income inequality, and Ledić and Rubil (2019), who proposed a 
decomposition of the difference between equivalent income inequality and income inequality.   
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but one country, Estonia. Excluding Estonia, where the ratio of the EW gap to the wage gap is 

0.4, the ratio goes from 1.2 in the UK to as much as 4.1 in Belgium, the average being 2.1.35 

Thus, in virtually all countries considered, turning from the wage gap to the EW gap reveals 

that women lag behind men not only in terms of wages, but also in terms of job quality as a 

broader concept. The comparison of these two gaps suggests that in most of the countries the 

gender gap in non-wage dimensions or in preferences – or both – are favourable to males on 

average. 

 By applying the decomposition that we proposed in section 2, we are able to tell how 

much of the observed excess of the EW gap above the wage gap can be attributed to the 

gender gaps in non-wage dimensions, and how much to the gender differences in preferences 

over jobs. Figure 6 displays the decomposition results. With only a few exceptions, all three 

components contribute significantly to the EW gap. The wage gap is the largest component in 

eight countries. The gap in preferences is everywhere to males’ advantage, and in some cases 

it is notably the largest component (Turkey, Spain, Czech Republic). The gap in non-wage 

dimensions vary in sign, being negative – i.e. favouring women – in six countries. This 

component is especially large for countries with the largest and smallest EW gaps. For 

example, the EW gaps in the UK and Estonia are comparably small due mainly to women’s 

advantage in terms of non-wage dimensions. Indeed, the EW gap is strongly correlated with 

the gap in non-wage dimensions (corr. = 0.89), while the correlation with the wage gap is 

notably weaker (corr. = 0.54). Still weaker, and negative, is the correlation with the gap in 

preferences (corr. = –0.14), a result arising from the fact that this component is rather stable 

across countries, which in turn is due to the invariance of preferences across countries.36 

 

< FIGURE 6 ABOUT HERE > 

 

 The gap in non-wage dimensions in figure 6 is an aggregate component composed of 

nine subcomponents pertaining to the nine non-wage dimensions; and so too is the gap in 

preferences. Panels A and B of figure 7 display the results of detailed decompositions of, 

respectively, the gap in non-wage dimensions and the gap in preferences. On panel C, we 

have what we can call a ‘net’ detailed decomposition, obtained by adding up the 

                                                 
 
35 Turkey is also excluded, for its wage gap is negative, but practically equals zero. 
36 Recall that we allow for preference heterogeneity with respect to gender only: the 𝑔-specific preferences apply 
to all persons of gender 𝑔, irrespectively of the country they come from. See section 4.2.  
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corresponding components from the top and middle panels. A component on panel C 

pertaining to a particular non-wage dimension is a ‘net’ component in that the corresponding 

component from the top and middle panels can either operate in the same direction or in 

opposite directions, offsetting each other to some extent in the latter case. Thus, for a 

particular non-wage dimension, we can think of the ‘net’ component pertaining to it as the 

overall impact of that dimension on the EW gap. 

 

< FIGURE 7 ABOUT HERE > 

 

 It is instructive to begin with the dimension ‘good career prospects’ to show how both 

the gap in achievement on a particular dimension and the gap in preferences toward that 

dimension are important for the overall impact on the EW gap. We see on panel A that the 

contribution of ‘good career prospects’ to the EW gap is positive in all countries, indicating 

that everywhere males have a higher average achievement with respect to that dimension. 

Except in a few countries, this component of the aggregate gap in non-wage dimensions is 

substantial, being the largest one in some countries. However, turning to the contribution of 

‘good career prospects’ to the aggregate gap in preferences on panel B, we see it is negative – 

i.e., to women’s advantage – in all countries. This reflects what we have already seen from the 

estimates of preference parameters, namely that having more of ‘good career prospects’ is 

more valuable to men than to women. One might wonder at this point how is it possible that 

higher valuation of this dimension by men compared to women operates in the direction of 

reducing the EW gap. This is simply because preferences are such that women suffer less than 

men from falling short of the perfect achievement on ‘good career prospects’ by a given 

amount. Finally, turning to the ‘net’ contribution of this dimension, shown on the bottom 

panel, we find that it is negative in all but two countries, a result of the negative contribution 

arising from the gap in preferences being larger than the positive contribution arising from the 

difference in average achievement. Note that also for the dimension ‘useful for society’ the 

two types of contributions are oppositely signed, but unlike in the case of ‘good career 

prospects’, the contribution to the gap in preferences does not dominate the contribution to the 

gap in non-income dimensions for in all countries. For the remaining non-wage dimensions, 

we mainly have that both types of contributions contribute the EW gap in the same direction. 

One exception is the dimension ‘learn new things’, whose contribution to the aggregate gap in 

non-wage dimensions varies in sign across countries. 
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 In general, considering the ‘net’ contributions on panel C, the contributions to the WE 

gap of ‘work autonomy’, ‘new challenges’, ‘social status’, and ‘work and family’ are positive; 

‘good career prospects’ and ‘job security’ contribute negatively; and for the remaining 

dimensions the sign of their contribution varies from country to country. 

 In the end, we give the results of decompositions at different parts along the EW 

distribution. In figure 8, we show the results for the quintile groups. A couple of things stand 

out. First, the positive (i.e., to males’ advantage) EW gaps that we found above (see figures 5 

and 6) arise from positive gaps along the whole EW distribution. With only two exceptions – 

the bottom quintile in the UK and Estonia – the EW gap is always positive. Second, 

concerning the components of the EW gap, their signs from figure 6 hold along the whole 

distribution, with very few exceptions. Third, the EW gap tends to be larger than the wage 

gap at all parts of the distribution, with rare exceptions pertaining mostly to the top quintile 

group. Fourth, while the wage gap is relatively stable across the quintile groups, the EW gap 

is in most cases notably larger at lower than at higher parts of the distribution. Thus the 

predominantly downward-sloping EW gap curves in figure 8 are mostly shaped by the curves 

representing the contributions of the gap in non-wage dimensions and the gap in preferences. 

 

< FIGURE 8 ABOUT HERE > 

 

6. Summary and conclusion 

Once we acknowledge that wages people earn by doing their jobs is only one 

dimension of a broader concept of job quality, an extension of the commonly done analysis of 

inter-group wage gap to the analysis of inter-group job quality gap comes as a reasonable 

analytical step forward. In this paper we propose a framework for such analyses. 

 Within the framework, individual job quality is measured by equivalent wage, a 

multidimensional well-being measure where the weights attached to the multiple job 

dimensions comprising it are in line with one’s preferences understood as ideas about what 

makes a good job. This allows us to decompose the inter-group equivalent wage gap into 

three constitutive elements, namely the wage gap, the gap in non-wage job dimensions, and 

the gap in preferences. The latter two gaps are further decomposed into the contributions 

pertaining to each of the non-wage dimensions. 

 The decomposition framework can be applied to the analysis of the gap in job quality 

between any two groups of interest, and we illustrate its empirical application by analysing 
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the gender gap using data for recent higher education graduates from 19 countries. The 

respective male- and female-specific preferences are estimated using the life satisfaction 

approach, and stand to reason. Our results show that, across the countries considered, both the 

wage gap and the equivalent wage gap are to men’s advantage. With rare exceptions, the 

equivalent wage gap is substantially larger than the wage gap, a result of both the gap in non-

wage dimensions and the gap in preferences being, on average, to men’s advantage, again 

with only a few exceptions. 

 We believe that the decomposition framework recommends itself as a useful tool for 

the analysis of inter-group job quality gaps. It is useful, however, only insofar as one finds the 

following statements reasonable. First, job dimensions other than wage are important 

constituents of one’s job quality, and thus job quality analyses should consider non-wage 

dimensions as well. Second, having recognised that job quality is multidimensional, the 

question arises of how exactly to combine the multiple dimensions into a job quality index at 

the individual level, and in doing so one should respect people’s preferences as to what makes 

a good job. Third, people do have preferences over jobs as combinations of job dimensions, 

and these preferences are possible to approximate, if not fully elicit, by the life satisfaction 

approach or otherwise. There are also a number of additional assumptions, normative or 

technical, but compared to the three stated above, these appear to be of second order 

importance, as one can relax them to an extent. Relaxing some of these, however, comes at a 

certain cost, for example at the cost of interpretive simplicity if we allow for intra-group 

preference heterogeneity. 

 The comparison between non-overlapping social groups is but one possible setting in 

which our decomposition framework can be applied. It can be applied in any other formally 

identical settings, such as: the comparison of two countries or regions within a country, or the 

comparison of two points in time for a given group, country, or region. Also, since equivalent 

wage is formally equivalent to equivalent income as a measure of overall well-being, the 

decomposition framework can straightforwardly be used for analyses of overall well-being 

comparisons as well. 
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Tables and figures to be inserted in the paper 

 

Table 1. Estimates of the job satisfaction models 

 Males  Females 

 Estimate Std. Err.  Estimate Std. Err. 
Wage (natural logarithm) 0.584*** (0.067)  0.533*** (0.111) 
Work autonomy 0.206*** (0.046)  0.281*** (0.041) 
Job security 0.075* (0.033)  0.054** (0.020) 
Learn new things 0.361*** (0.036)  0.330*** (0.025) 
New challenges 0.247*** (0.069)  0.294*** (0.063) 
Good career prospects 0.363*** (0.046)  0.262*** (0.031) 
Social status 0.123*** (0.031)  0.130*** (0.034) 
Useful for society 0.162*** (0.024)  0.184*** (0.018) 
Work and family 0.030 (0.027)  0.049* (0.024) 
Time for leisure 0.081** (0.031)  0.086** (0.029) 
Age –0.031* (0.016)  –0.037* (0.015) 
Education 0.099** (0.032)  –0.094 (0.048) 
Has child 0.034 (0.083)  0.089 (0.047) 
On-the-job training 0.181* (0.077)  0.148** (0.046) 
Employer size: medium 0.010 (0.054)  –0.084 (0.075) 
Employer size: large –0.145 (0.082)  –0.115 (0.067) 
Part-time work –0.158 (0.186)  –0.244* (0.106) 
Public sector 0.087 (0.073)  0.132 (0.083) 
Living arrangement: with partner 0.071 (0.068)  0.085 (0.049) 
Living arrangement: with parents/others –0.071 (0.062)  –0.037 (0.074) 
Field of study fixed effects Yes  Yes 
Occupation fixed effects Yes  Yes 
Industry fixed effects Yes  Yes 
Country fixed effects Yes  Yes 
Log-pseudolikelihood –9,609  –13,563 
Pseudo R2 0.130  0.135 
No. of observations 8,102  11,445 

Notes: The reported estimates are ordered logit estimates. The standard errors, clustered at the country level, are 
reported next to the estimates. The sampling weights are used in the estimation. The reference categories for the 
categorical variables: no children; no on-the-job-training; small employer; full-time work; public sector job; 
living arrangement: lives alone; field of study: social science; occupation: legislators, officials, and managers; 
industry: real estate, renting, and business; country: Italy. The unreported estimates of the field of study, 
occupation, industry, and country fixed effects are available on request. *, **, and *** indicate significance at 
the 5%, 1%, and 0.1% levels, respectively.  
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Figure 1. Definition of equivalent wage 
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Figure 2. Maps of indifference curves implied by the estimates of preference parameters, by 
gender 

 
Notes: A particular indifference curve in the (𝑊, 𝐷௞)-space for gender 𝑔 is constructed using equation (3), by 
fixing 𝑊∗ and all non-wage dimensions other than 𝐷௞, and then plotting 𝑊 against 𝐷௞. The non-wage 
dimensions are always fixed at their 𝑔-specific all-country mean. 𝑊∗ is fixed at four levels, corresponding to the 
four 𝑔-specific indifference curve on each panel: the mean, median, 75th percentile, and 90th percentile of the all-
country distribution.   
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Figure 3. The ratio 𝛾௞
௚

/𝛽௚, by non-wage dimension and gender 

 
Notes: For each non-wage dimension 𝑘 and gender 𝑔, the plotted value is obtained as the ratio 𝛾௞

௚
/𝛽௚. 
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Figure 4. Average equivalent wage relative to the average wage, by gender 

 
Notes: Countries are ordered by increasing values for males. 
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Figure 5. The equivalent wage gap vs. the wage gap 

 
Notes: The gaps are male-minus-female gaps. Countries are ordered by increasing wage gap. 
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Figure 6. Decomposition of the equivalent wage gap 

 
Notes: The decomposition is based on equation (8). Countries are ordered by increasing value of the equivalent 
wage gap. 
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Figure 7. Detailed decompositions 
 

A. Decomposition of the gap in non-wage dimensions 

 
B. Decomposition of the gap in preferences 

 
C. Decomposition of the sum of gaps in non-wage dimensions and preferences 

 
Notes: The decompositions are based on equation (7). Panel C is obtained by adding up the corresponding items 
on panels A and B. Countries are ordered by increasing value of the equivalent wage gap. 
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Figure 8. Decomposition of the equivalent wage gap along the distribution 

 

 

 

 

 

0

.2

.4

.6

.8

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Equivalent wage gap

Wage gap

Gap in non-wage dimensions

Gap in preferences

Austria

0

.2

.4

.6

.8

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Belgium

-.2

0

.2

.4

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Czech Rep.

-.6

-.4

-.2

0

.2

.4

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Estonia

0

.2

.4

.6
lo

g-
p

o
in

ts

Bottom 2nd 3rd 4th Top

Quintile group

Finland

-.5

0

.5

1

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

France

-.2

0

.2

.4

.6

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Germany

-.4

-.2

0

.2

.4

.6

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Hungary

0

.5

1

1.5

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Italy

-.2

0

.2

.4

.6

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Japan

0

.5

1

1.5

2

lo
g-

p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Lithuania

0

.1

.2

.3

.4

.5

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Netherlands

-.1

0

.1

.2

.3

.4

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Norway

-.2

0

.2

.4

.6

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Poland

0

.5

1

1.5

lo
g

-p
o

in
ts

Bottom 2nd 3rd 4th Top

Quintile group

Portugal



45 
 

 

 
Notes: The equivalent wage gap for a particular quintile group is obtained by subtracting the average log EW in 
that quintile group of females’ EW distribution from the average log EW in that quintile group of males’ EW 
distribution. For each quintile group is based on equation (8). 
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Appendix 

Table A1. Summary statistics 

Variable name Description 
Males Females 

mean sd min max mean sd min max 

Sat Satisfaction with the job; Scale(from 1 "very dissatisfied" to 5 "very satisfied") 3.6985 0,99 1 5 3.7534 1,01 1 5 

Lny Logarithm of net monthly wage in full-time equivalents 7,5221 0,57 4,1 8,7 7.3932 0,53 -0,5 8,7 

Age Age in years 29.7395 2.14 24 35 29.2581 2.07 24 35 

Education (years) Years of higher education currently attained 4.4645 0.91 3 6 4.3582 0.93 3 6 

Single 1 if living alone; 0 otherwise 0.2190 0.41 0 1 0.1857 0.39 0 1 

Partner 1 if living with a parther; 0 otherwise 0.5653 0.50 0 1 0.6262 0.48 0 1 

Family 1 if living with the parents, relatives, friends or others; 0 otherwise 0.2157 0.41 0 1 0.1881 0.39 0 1 

Child 0-17 1 if having a child aged 0-17, 0 otherwise 0.1860 0.39 0 1 0.1932 0.39 0 1 

Training 1 if following any work-related course/training in the past 12 months; 0 otherwise 0.6576 0.47 0 1 0.6693 0.47 0 1 

Small Company 1 if working in a company with 0-49 employees; 0 otherwise 0.2263 0.42 0 1 0.2786 0.45 0 1 

Medium Company 1 if working in a company with 50-249 employees; 0 otherwise 0.2173 0.41 0 1 0.2493 0.43 0 1 

Large Company 1 if working in a company with 250 or more employees; 0 otherwise 0.5564 0.50 0 1 0.4721 0.50 0 1 

Part-time 1 if working at most 20 hours per week; 0 otherwise 0.0138 0.12 0 1 0.0373 0.19 0 1 

Public Sector 1 if working in the public sector; 0 if working in the public/other sector 0.3061 0.46 0 1 0.4697 0.50 0 1 

Non-wage dimensions Scale(from 1 "not at all" to 5 "to a very high extent")         

Autonomy Work autonomy 3.9272 0.95 1 5 3.9328 0.97 1 5 

Security Job Security 3.7868 1.10 1 5 3.8533 1.18 1 5 

Learn Opportunity to learn new things 3.6923 1.04 1 5 3.7596 1.06 1 5 

Challenge New challenges 3.4898 1.04 1 5 3.4683 1.10 1 5 

Career Good career prospects 3.1459 1.11 1 5 2.9743 1.18 1 5 

Social Status Social status 3.1924 1.00 1 5 3.1769 1.05 1 5 

Valuable Chance of doing something useful for society 3.1322 1.20 1 5 3.4212 1.25 1 5 

Family and Work Good chance to combine family with work tasks 3.2004 1.16 1 5 3.4107 1.20 1 5 

Leisure Enough time for leisure activities 3.2257 1.16 1 5 3.3637 1.17 1 5 

Field of Study Field of Study dummies         
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Education Education 0.0544 0.23 0 1 0.1505 0.36 0 1 

Human/Arts Humanities and arts 0.0482 0.21 0 1 0.1133 0.32 0 1 

Soc/Bus/Law Social sciences, business and law 0.2917 0.45 0 1 0.3578 0.48 0 1 

Sci/Math/Comp Science, mathematics and computing 0.1296 0.34 0 1 0.0748 0.26 0 1 

Eng/Manu/Cons Engineering, manufacturing and construction 0.3465 0.48 0 1 0.0818 0.27 0 1 

Agri/Vete/Serv Agriculture, veterinary and services 0.0753 0.26 0 1 0.0554 0.23 0 1 

Health/Welfare Health and welfare 0.0543 0.23 0 1 0.1664 0.37 0 1 

Occupation Occupation dummies         

Legis/Officials/Man Legislators, officials and managers 0.1000 0.30 0 1 0.0578 0.23 0 1 

Professionals Professionals 0.6413 0.48 0 1 0.6045 0.49 0 1 

Technicians Technicians 0.1795 0.38 0 1 0.2302 0.42 0 1 

Clerks Clerks 0.0506 0.22 0 1 0.0818 0.27 0 1 

Service/Salesman Service and salesman 0.0147 0.12 0 1 0.0204 0.14 0 1 

Agricultural/Fishery Agriculture and fishing 0.0014 0.04 0 1 0.0005 0.02 0 1 

Craft/Trade Crafft and trade 0.0046 0.07 0 1 0.0012 0.03 0 1 

Plant/Machine Plant and machine 0.0041 0.06 0 1 0.0009 0.03 0 1 

Elementary Elementary  0.0039 0.06 0 1 0.0028 0.05 0 1 

Industry Industry dummies         

Agricult/Hunt/Forest Agriculture, hunting and forestry 0.0142 0.12 0 1 0.0076 0.09 0 1 

Fishing Fishing 0.0015 0.04 0 1 0.0006 0.02 0 1 

Mining/Quarrying Mining and quarrying 0.0104 0.10 0 1 0.0048 0.07 0 1 

Manufacturing Manufacturing 0.2125 0.41 0 1 0.0986 0.30 0 1 

Electricity/Gas/Water Electricity, gas and water supply 0.0167 0.13 0 1 0.0063 0.08 0 1 

Construction Construction 0.0573 0.23 0 1 0.0215 0.15 0 1 

Wholesale/Retailtrade Wholesale and retailtrade 0.0479 0.21 0 1 0.0564 0.23 0 1 

Hotels/Restaurants Hotels and restaurants 0.0041 0.06 0 1 0.0080 0.09 0 1 

Trans/Storage/Commun Transport, storage and communications 0.0511 0.22 0 1 0.0355 0.18 0 1 

Financial Intermediation Financial intermediation 0.0594 0.24 0 1 0.0554 0.23 0 1 

Real Est/Renting/Business Real estate, renting and business 0.2084 0.41 0 1 0.1457 0.35 0 1 

Public Administration Public administration and defence 0.0938 0.29 0 1 0.1055 0.31 0 1 
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Education Education 0.1220 0.33 0 1 0.2190 0.41 0 1 

Health and Social Work Health and social work 0.0628 0.24 0 1 0.1838 0.39 0 1 

Other Community Other community, social and personal 0.0371 0.19 0 1 0.0488 0.22 0 1 

Activities of Private House Activities of private households 0.0002 0.02 0 1 0.0008 0.03 0 1 

Extraterritorial Organizat Extraterritorial organisations 0.0007 0.03 0 1 0.0017 0.04 0 1 

Countries Country dummies         

IT  0.0466 0.21 0 1 0.0410 0.20 0 1 

ES  0.0886 0.28 0 1 0.1132 0.32 0 1 

FR  0.0320 0.18 0 1 0.0449 0.21 0 1 

AT  0.0384 0.19 0 1 0.0291 0.17 0 1 

DE  0.0394 0.19 0 1 0.0218 0.15 0 1 

NL  0.0893 0.29 0 1 0.0948 0.29 0 1 

UK  0.0379 0.19 0 1 0.0423 0.20 0 1 

FI  0.0632 0.24 0 1 0.0743 0.26 0 1 

NO  0.0558 0.23 0 1 0.0563 0.23 0 1 

CZ  0.2000 0.40 0 1 0.1685 0.37 0 1 

JP  0.0716 0.26 0 1 0.0477 0.21 0 1 

PT  0.0144 0.12 0 1 0.0171 0.13 0 1 

BE  0.0402 0.20 0 1 0.0353 0.18 0 1 

EE  0.0196 0.14 0 1 0.0302 0.17 0 1 

SI  0.0485 0.21 0 1 0.0758 0.26 0 1 

TR  0.0452 0.21 0 1 0.0191 0.14 0 1 

LT  0.0186 0.14 0 1 0.0279 0.16 0 1 

PL  0.0359 0.19 0 1 0.0387 0.19 0 1 

HU  0.0148 0.12 0 1 0.0219 0.15 0 1 

Observations  8104 11445 

 


