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Abstract

This article addresses the relationship betweest afsocio-economic variables and the
levels of different aspects of job satisfactioneted for Spanish workers, by means of
a novel methodological approach. Specifically, wawdon the results stemming from
econometric estimates to define a multiobjectivegpstmming model, whose solutions
shed further insights on how achievable are themyph satisfaction levels pursued by
men and women. Using data obtained from a recenteguconducted in several
European countries we show that exist some scapméte workers to increase most
aspects of their job satisfaction, however in tlasecof women still persist labour
market barriers bounding their actual opportunit@eget higher in the job satisfaction

scale.
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|. Introduction

Since the European Union was created numerous etorand social policy reforms
have been implemented as a way of reaching sondeokisocio-economic convergence
among the member states of the Union. Many of tees@momic changes have been
focused on the national labour markets (reformhefunemployment protection system,
working time, minimum wage, etc...), in a attemptmake them more flexible, as the
prevalent rigidities in these markets were thoughtbe the origin of the high
unemployment rates observed across Europe in shéwa decades. Regardless of the
guestionable success of many of these measuressedas clear is the general lack of
concern on job quality/satisfaction despite itseptial link with (higher) worker’s
productivity, via (lower) absenteeism, (lower) tover, (lower) tardiness and, broadly
speaking, (higher) job performance and firm refurn.

Ahead of this, job satisfaction is important in @&n right as a part of social
welfare. Moreover, measures of job satisfactionpasy for job quality, seem to be
useful predictors of future labour market behawnrkers' decisions about whether to
work or not, what kind of job to accept or stayand how hard to work are all likely to
depend in part upon the worker's subjective evianaif their work, in other words on
their job satisfaction. Most of the previous stgdan job satisfaction have focused on
the effect of earnings on different measures ofgatisfaction [see, e.g., Clark (2005)
and Gamero (2005)]. Recently some evidence has amrhghat demonstrates the
existence of a number of factors of job qualitytthiect job satisfaction but are not

correlated with earnings [e.g. Leontaridi and Séog2001], contrasting with the

! For example, Ostroff (1992) reports a link betwéevels of employee job satisfaction and
organizational level performance. Likewise, studiash as Reichheld (1996) and Heskett et al. (1997)
produced the first sets of hard data quantifying lihks between employee satisfaction and customer
satisfaction, productivity, and financial perfornzan



traditional belief of economists who thought on vm@ration as the main approach to
compute the value of jobs. In fact, job satisfattaxts as a summary measure of the
different aspects of job quality, a number of whasie difficult to observe or measure.
As such, the use of the satisfaction informatiory rhelp to explain workers' behavior
better than data on, for example, pay and hours.if&tance, Freeman (1978) using
American panel data shows that job satisfactioa &rongly significant predictor of
quits, even more in some cases than wages. Wéctasir attention to job satisfaction
as a subjective measure of worker’'s well-beingahbse although it is not necessarily
the ideal instrument for capturing well-being, $ the best proxy available in the
dataset.

Aside from that, and based on the previous comménseems clear that job
satisfaction is not a single dimensional measurens€quently, we concentrate on
different aspects of job satisfaction as proxy jidr quality in an attempt to quantify
worker’s individual preferences. More precisely are trying to answer the following
question:What are the kind of workers reaching better satsbn levels than the rest
of the workforce?On the other hand, may this information be useddsign socio-
economic policies in order to increase workersisgattion?. In other words, may
policy makers affect workers” satisfaction/job dpy&l

In order to answer these questions, the multidinoeas aspect of the problem
has to be taken into account. As previously comewrnbb satisfactionis a wide
concept that comprises several conflicting aspet@tserefore, it does not seem
appropriate to simply “maximize” job satisfactioris is why, in our opinion, the use
of the Multiobjective Programming approach is matgtable than classical single
objective schemes. What is more, the applicatiormaoitticriteria techniques to an

econometric model allows us to obtain informationd aresults that the usual



econometric techniques are not able to provide, fde example to identify “optimal
workers” (in terms of job satisfaction). Furthermpthe post-optimization analysis
could show to us how achievable are certain “idesdisfaction levels.

Nevertheless, we will not depart from the econometnalysis, as it can provide
very useful modeling tools. In fact, the linear neggion analysis is the basis of
determination of the objective functions. Likewisaother novel aspect of this paper
relies on the use of confidence intervals for tleefiicients stemming from the
econometric estimates to build up flexible constisafor the multiobjective problem.

Many are the multiobjective approaches that havenbdescribed in the
literature (as commented in section 2). In our cage want to establish certain
satisfaction levels (namely, the “good Danish le¥)es reference or target values for
the satisfaction objective functions. That is whg tReference Point approach is the
more appropriate technique for our case study. udeeof this technique allows us to
assure that the final solution will be weakly atiat (efficient in most of the cases), and
the closest possible one to the reference levetsti@ other hand, the constraints
obtained from the econometric analysis correspandependencies observed in the
data. But it is not accurate to assume that theperaiencies will hold unaltered in the
future. This is why a flexible framework that allswthe (penalized) violation of certain
constraints can give a better image of the possiilee situation if certain decisions
are made. Goal Programming is probably the mosalslei multiobjective technique to
deal with such soft constraints. For this reas@nrtiethodological framework used in
this paper is a combined Reference point — Goarfmming scheme.

Therefore, we propose to analyse this problemtimaasteps procedure. Firstly,
we will proceed with econometric estimates to abtaicausal relationship between

workers” satisfaction and an individual/contextsiet of features. To address this issue



we use comparable survey data across eight diffdtaropean countries containing
records on seven job-related characteristics wiviztkers say they value: earnings, job
security, type of work, number of working hours, rkog times, working
conditions/environment and how far the job is. Ehare all argued to be key correlates
of a good job or of job satisfaction. At a secortdge we will make use of
multiobjective programming techniques to disentanghe extent to which those
correlations may be affected to achieve a satisfgcolution to the problem. Namely, a
reference point approach will be used to descriitee drofile of the “most satisfied”
Spanish workers in the present time, accordinghto data of the survey. Then, a
combined reference point — goal programming schevile be used to determine
possible policies in order to increase the worksasisfaction levels.

The rest of the paper is organised as follows.élctisn |1l the basic concepts
regarding multiobjective programming techniquecsically reference point and goal
programming, are given. The model is built in s@ctill, using the econometric
analysis of the data as the main basis. SectionoiMains the solutions to the model,
using two successive approaches. Finally, somelwding remarks are given in section

V.

[I. Basic Concepts of Multiobjective Programming

In this section, the basic definitions and notationegarding multiobjective

programming are given. Let us consider the follapngeneral multiobjective problem:

max f(x) =( f,(x), f,(X),.....,f (X)) )
S.t. xOX

where X O R" is called the feasible region (constrained set ezfsible solutions)

defined by:



X ={xOR"/g,0<0, j=1..m}
and Z = f(X) is the regarded as the criterion space. Let usnasghat all functions

f.(x) are continuously differentiable, and thétis a nonempty and compact set.

A decision vectorx' [0 X is said to be efficient or Pareto optimal for geob (1) if

there does not exist any other vectarl X such thatf, (x') < f,(x) 0i=1....k and
f, (x') < f,(x) for al least one index The corresponding objective vector= f(x )

is called a non-dominated criterion vector. A diecisvector x' [0 X is said to be

weakly efficient or weakly Pareto optimal for prebi (1) if there does not exist any
otherx O X such thatf, (x") < f,(x) 0i =1...,k. The efficient set of problem (1) will
be denoted by E and = f (E) is the set of non-dominated criterion vectors.

The ideal and nadir vectors are defined as follows:

Z =max f,(x)=max f,(x) Oi=12..k Z =(Z...Z)

xOE XOX

m =min f (x) 0Oi=12...k m=(mlmK)T

xOE
Ideal values are obtained easily by means of maxmgieach objective function
separately. On the other hand, nadir values arallygifficult to obtain. Unfortunately,
no constructive way to calculate nadir values exigistimates of these values are

antiideals values, obtained from a payoff matrix:

f, f, fi
X* N * Z N . .
. & v Zak z =max f(x) 0Oi=12..k (ideals)
X, — Z, Z, e 2oy xOX
. . m = min z, 0i =12,...k (antiideals)
Xe = \Za L - % i0{L. k)

m’ = (mi mK)T is an estimation of nadir point



Multiobjective methods are traditionally classifiedo three groups, depending
on how the decision maker (DM) provides his preiéed information [see Steuer
(1986), for further details]. If no information &vailable before hand, then we use a
method withouta priori information, whose aim is to generate a numbeefbient
solutions, in order to obtain an approximationtd efficient set (or, in the best case, to
obtain the whole efficient set). The DM must choasesolution afterwards. The
weighting method and threeconstraint methods are examples of this classgofighms.

If the DM gives his preferences before solving pineblem, then we use a method with
a priori information, in order to search for the solutibattis, in some sense, closest to
the DM’s wishes. Goal Programming and ReferencatRadgorithms are methods with
a priori information. Finally, if the information is gradbagiven by the DM along the
resolution process, and solutions are iterativelyegated according to the preferences,
we use interactive methods. There are plenty aractive methods in the literature,
which are usually classified attending to the kiidnformation requested to the DM at
each step of the algorithm. In Miettinen (1999)ulasurvey of interactive methods can
be found, while in Luque et al. (2006) some reladidoetween the different kinds of
information are derived.

In this paper, methods with priori information are used, and more precisely, a
combination of the Reference Point approach and Bamramming has been chosen.

Let us briefly describe both schemes. In the foroeese, a reference point, denoted by

q:(ql,...,qk )T, is given by the DM, and it indicated desirableluea for each

objective. Given these values, and a vector of sig = (ul,...,uk)T, the so-called

achievement scalarizing function is built [see \&iecki (1980)]:

sa, f0.m) = max {1, (q, = £,()) }

1,..,

which is minimized over the feasible set:



which is equivalent to solve the following diffeteble problem:

min  a
st:y, g - f,(x))<a i=1,..,k
x X

T

The weightsu = (ul,...,uk) are generally instrumental, for example, normadizi

weights. A widely used normalization is:

1
m -z

M, = Oi=1..,k

The use of this achievement scalarizing functiosusess to obtain a weakly
efficient solution. Although there are other funais that guarantee efficiency, we have
decided to keep this one for simplicity. The rdasgltsingle objective optimisation
problem will be solved using the NAG library (Nuroad Algorithms Group) for C
language [see NAG (1996)]. The implementation heenbcarried out in C++ language
by using the Microsoft Visual C++ compiler, and ptilag the software PROMOIN ©,
[for further details, see Caballero et al. (2002)].

On the other hand, the Goal Programming approathus modelize the so-
called soft constraints, that is, constraints whesgation is allowed, although
penalized some way. Namely, given a set of hardtcaimts

g(x)<0, j=1,...,s
the following goals can be built:

g(x)+nm-p=0, j=1,...,s

% This will allow us to provide flexibility to certaiconstraints of our model, e.g. one establishing
bounds on the weekly salary.



The corresponding non desired deviation varialjiesour case, the positive
deviation variableg;) are minimized. In this case, Caballero et al9@)%how that the
negative deviation variable can be dropped, andtia¢ takes the form:

g(xX)-p<0, j=1,..5s

If the minmaxapproach is used, the Goal Programming problestated as

follows:
min a
st: p;sa j=1.,s
g;(x)-p;<0 j=1..,s
x O X
P, >0 j=1.,s

As it will be explained in the next section, tleference point approach is used
for the satisfaction objectives, taking as refeeemalues the Danish satisfaction levels,
while the Goal Programming scheme is used to aflome flexibility in several of the

constraints on the original model.

I1l. Construction of the Model

The multiobjective model for this problem has béeiit following a sequence of steps.

First, a series of data regarding the Spanish wsrkatisfaction levels, as well as some
of their personal characteristics, have been deitbfrom an European survey. Then, an
econometric analysis is carried out in order todfidependence relations of the
satisfaction levels with respect to these datawek as possible correlations among
some data themselves. Some conclusions are obtaoradthis econometric analysis.

Based on these results, we identify the significktision variables of the problem, and

the objective functions and constraints are bkilhally, a combined Reference Point —



Goal Programming scheme is used to solve the neguttultiobjective problem. Let us

now describe in further detail each of these steps.

Data

The information analysed in this paper comes |grgem the European Community
Household Panel (ECHP)Yor the period 1995-2001, in which workers provide
information on a wide range of personal charadiesisand job attributesThis survey
was conducted, under Eurostat supervision, acrbsEutopean Community member
states during the period 1994-2001. We have selaébte data corresponding to Spain
for our study, together with the satisfaction levef Denmark’s workforce (the highest
ones in the study) as reference levée restrict the sample to those workers, working
in the private sector, whose minimum age is 26. fBason for choosing this threshold
age is that around this age is the time at whidpleestart looking for a job.

Workers in the ECHP were asked to evaluate sevieareit aspects of a job, on
a scale from 1 to 6, where 1 is “not satisfied IBtand 6 is “fully satisfied”. The job
aspects presented were: earnings, job securitg, dfpvork, number of working hours,
working times, working conditions/environment andtance to job. The precise
wording of the questions waktow satisfied are you with your present job in teraf

...7 These categories are not exhaustive, but theyedergummarize many of the job

3 Peracchi (2002) presents a summary of the mairacteistics of the ECHP.

* The first wave of this panel survey (1994) is nomsidered in the analysis due to the lack of
information on some of the relevant variables far analysis.

> More precisely 90% of the workers surveyed re@értas the age when the highest level of
education was completed.
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characteristics that workers find important. Theamealues by countfyfor all those

satisfaction variables are drawn in Figure 1.

—&— Belgium
—A— Denmark
—e— France
—+— Greece
41 ' : Ireland
Italy
—o— Portugal
—e— Spain

Value

Earnings Job sec. Type Hours Times Environ. Distance

Satisfaction categories

Figure 1. Mean satisfaction values, for sampled countfies.

The simple average provides a satisfaction indeg {igger the average, the
most satisfied), which is comparable across thalladpns if we assume the linearity
across responses. On the whole, there is a higieeled concordance across these mean
values within each country; consequently we cambdish somehow a ranking of
countries in terms of satisfaction regardless o tharticular satisfaction aspect
evaluated. In this sense we found that Denmark kélep highest job satisfaction (in
most aspects, i.e., earnings, job security, empémyrtype, working hours and working
times) all over the period, and a higher averagesfaation (4.78). On the contrary
Mediterranean countries such as Spain, Greecetalydshow the lowest satisfaction

levels. Figure 1 illustrates that, with the exceptof France, satisfaction widarnings

® We had to restrict the sample to just eight cdest{Belgium, Denmark, France, Greece,
Ireland, Italy, Portugal and Spain) due to the latknformation for the rest of countries in somawes
on the relevant questions for our analysis.

"We do not report the whole satisfaction scalehentt-axis for sake of presentation.
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Is ranked as the lowest-rated of the seven chaistote considered. The highest-ranked
aspects (across all countries) are type of wosktadce to job and working times.

With regard to the decision variables of our mottedy have been listed in table
Al; there are 4 continuous variables and the resbimary. Besides, 7 instrumental year
dummies have been used, in order to take into ataeftects due to the precise year
when each survey was conducted. Summary statigigtsguishing by gender, for the
whole set of variables incorporated in the analgsessshown in table 1.

- Table 1 here -

The figures stated in table 1 disclose some wedildished differences between
male and female workers. The proportion of fematekers is much lower than male.
Spain like some other Southern European countfiegce and Italy), but Portugal,
still has a much lower female participation ratarththe Nordic countries and therefore
patterns of women and men in the labour marketaylely probable to differ between
both groups. Consequently, we will run separatenesés for men and women. There is
notable consistency between men and women witfeces$p satisfaction with different
working aspects. Only in the case of working cdonda and distance to work women
state higher satisfaction levels than men (no lortigan 6%). However, men tend to
have much higher gross hourly wage (over 1.12 €ivatent to 18.8%) than their male
counterparts, despite having considerably lowercation levels. This pattern fits with
differences in the labour force participation raéesl suggests a stronger relationship
between education and labour market participatiorcauntries with a low overall
female participation rate (Spain, Italy and Greece)

We also control in our estimates for net familydne (discounting worker’s
own income). This variable is trimmed by treatimgaome observations below 1st and

above 99th percentile of income as missing dataytad the blurring effects of extreme

12



values. Interestingly female employees enjoy higtegrfamily income, reinforcing the
previous argument that men get higher earningsaiiéyy working hours, slightly
more than 1 in 5 report being currently working entdran forty hours a week, however
the figure raise up to 37% for men. Likewise, suary or intermediate status are
more likely among men. Being married or having ypuwhildren is definitively a
drawback for women to participate in the labour kearas reflected by the figures in
table 1, where can be seen that the proportionasfied women and/or women having
young children is substantially lower than men. Meaport slightly lower
unemployment spells (5 months on average), desp&tdower formal qualification
level, on average. Moreover, they are exposed tohnhower regional unemployment
rates. It deserves our attention the fact thatpttoportion of women working in the
construction or transport sector is negligible anpared to men. This meaning that still
persist some degree of segregation across occopabetween male and female

employees.

Econometric Analysis

We start the econometric analysis by estimatingpniinear regression models in
which our job satisfaction measures are regresadtbarly wage in actual job and the
set of explanatory variables above reported, pgolii six years. Satisfaction is a
discrete ordered variable categorized into oneofesponse codes. Thus we first run
ordered discretprobit models, getting very close results to those showedrdinary
least squared estimations (OLS). For this reaso,ira order to make more consistent
the implementation of the Multiobjective Programmampproach we decided to use the

coefficients obtained from the linear regressiordeto
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As previously outlined, we can proxy individual'slvbeing through different
categories of “job satisfaction”. The level for baaf these satisfaction targets results
from the combination of a set of individual and ®@xtual features, unobservable
factors and a random disturbaneg The idea behind the OLS estimator is to minimize
the latter term in order to get rid, as much asids, of the so called ‘statistical noise’.
Indexing individuals by and the job satisfaction aspects analysed, blyis model can
be represented by the following set of equations:

Satisfacton j, =& +pJghwg +Bledhigher +...+ ) fs500, +¢!

r=1,..,N; j=1,...7
where Satisfaction ,jis a measure of the satisfaction categooy individual r, ghwg,
edhighey,...,fs500Q, a group of explanatory variables, a random disturbance? a
vector of slope coefficients arla fixed but unknown population intercept. The size
the sample is represented by the value

Tables 2 and 3 show the estimated coefficientderkey variables of interest. It
also reports the statistics and the significance levels for eackfftment. Results are
presented for the Spanish workers considered irsannple. Since separate regressions
for men and women are reported, we have compustsl ter equal coefficients across
estimates, in order to illustrate the significarioe the observed differences between
genders. The figures for these tests may be olatdiroen the authors upon request.

- Table 2 here -
- Table 3 here -

The estimated coefficients for the earnings vaeabiow that all the constituent

parts of job satisfaction are positively and siguaifitly correlated with worker’s hourly

wage, regardless of the gender.
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Surprisingly, job satisfaction appears to decreasie level of education. This is
not a common result in the literature to date vaittew exceptions; Clark and Oswald
(1996) found greater satisfaction for the less athetin Britain in the early 1990s.

The effect of family income on job satisfaction iear quite substantially
according to worker’s gender. Men seem to be mordacmist with earnings and job
security as their family income increase, andhatdame time, are fussier with the type
of work. On the other hand, women appear to be ependent on family income to
improve job satisfaction in any respect, except geburity and distance to job. This
would suggest some kind of differential psycholagjieference effect between sexes
for the dependence on income.

Both, men and women, do better when they are yanirigrms of satisfaction,
particularly when satisfaction with earnings anll g@curity are under scrutiny.

The number of years continuously working for theneafirm only keeps a
straightforward correlation with satisfaction inrtes of job security, which seems
logical as the worker will have better prospectstty in the firm as time goes. This is
particularly relevant in Spain where the rate aohperary employment is one of the
largest in Europe.

When we move into the working hours dummy variaite facts deserve our
attention. On the one hand, those men and womekirmgomore than 40 hours per
week report less satisfaction with number of wogkhours, working times, working
conditions and distance to job than the referencekevs (those working 40 hours or
fewer). On the other hand, satisfaction with eagsiand job security get higher for men
who works over 40 hours per week, while it doesstaiw a significant coefficient in
the case of female workers. This observed diffexenght help to understand why men

work longer hours than women and, consequently,ot@evess time to family
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commitments. In recent years working hours has fimecan important policy issue in
debates over both potential treats for Europe'$ higemployment and overwork
(mainly focused on the negative consequences okewnerhealth status). Accordingly
it seems that working hours is a potentially usgfiicy instrument to change workers
satisfaction.

Turning to our findings, we find a consistent pesiteffect of permanent
contracts on job satisfaction. Similarly, being ewyisor correlates positively with most
job satisfaction sides, yet female workers behdightyy different on this. Above all,
women with supervisory responsibilities are lestisBad with working hours as
compared to those who do not supervise, possibljause they have to devote
marginally longer hours to work and consequently kaft with less time for family
tasks.

Marital status coefficient is significant for mendawomen, when satisfaction
with earnings is evaluated, although with oppositg;s. This may respond to the fact
that marital status is more linked to being thedhe& household for men than for
women, which means a stronger pressure for meretaaghigher wage if married.
However both seem to be less satisfied with workiogrs than single people.

The last variable related to family status is a dwynvariable to control for
having children below school entry age. The coedfitis negative, and this reinforces
the argument about the difficulties that couplesl fio reconcile professional and family
life. On the contrary, being in good health incesaworkers’ satisfaction.

It is noticeable thatgeteris paribuslonger previous unemployment spells tend
to slightly reduce job satisfaction of male workeFhis may be because the extent of
this previous labour mismatch constrain workergarpunities to sort themselves into

the jobs which offer the rewards that they valuesino

16



There is little variation by sex in the effect @fgronal unemployment rates.
Higher surrounding unemployment makes workers nsatesfied of being employed
and consequently more satisfied with earnings abhdgcurity.

The final set of variables measures the size offithe where the individual is
currently working. Basically, small firms (familyrins) grant workers higher levels of
satisfaction.

So far, we have focused our attention on the ecetrienanalysis of the data.
This analysis has allowed us to find significantre@mtions between the different
satisfaction levels and the variables considerddghwin turn provide some interesting
conclusions about the structure of the Spanishuabtarket. To follow, we consider
the possibility of moving a step forward: the op#iation phase. Namely, we would like
to give answers to the two following questiomstat is the profile of the most satisfied
Spanish worker?and, which policies can be carried out in order to inase the
workers’ satisfactionan order to answer these questions, a multioheatnodel has

been built, whose elements are defined in whabysl

Multiobjective Analysis

Data

Although not all the variables considered in theremmetric study previously described
are controllable by any decision maker, and in otdeanswer the first question stated
above, we will consider all of them as decisioniatales for the multiobjective model.

Therefore, the decision variables of the modelthee30 variables described in table
Al, plus 6 instrumental year dummies. As earligthhghted, 4 of these variables are

continuous ghwg netfipg unemdurandregunen), while the rest are binary.

17



Objective functions

The objective to be considered in this study isk&s’ satisfaction, which has been in
turn divided into 7 satisfaction levels. On theestlinand, the econometric study has
allowed us to express these levels as functionghef variables, with the linear

coefficients shown in tables 2 (for men) and 3 (f@men). Therefore, if we rename the
variables asc, i = 1, ..., 36 (only in this section, for the sakectdrity), fiij is the

regression coefficient of variablefor satisfaction leve], and a’ is the independent

term of satisfaction leve] then we have the following 7 objectives:

36
ES () =a' + 2 B%, j=1-7
i=1
which measure the expected satisfaction levels (Ei#) respect to earnings, job
security, type of work, number of working hours, riWag times, working

conditions/environment and distance to job, respelgt

Constraints

Let us now define the set of constraints of the ehdah this section, only the values for
men are shown, but the corresponding model for woimes also been develoged.
First, there is a set of technical constraints Wiassure that certain binary variables do
not take the value 1 simultaneously. Let us renthmat the reference value of each
group (which is assumed to equal 1 if the rest eQu& not considered as a variable,
and that is why the following constraints are iradies:

¢ Education level

8 Available from the authors upon request.
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edhigher+ edsex 1 (C1)

* Seniority in the firm

jobter84+ jobterb9+ jobteri014+ jobteri5<1 (C2)

* Occupational status

supervisoy +intermedige <1 (C3)
* Health status
goodhealth+ fairhealth<1 (C4)
e Industry.
ind1+ind3+ind4+ind5+ind6+ind7<1 (C5)
* Firm size
fs519+ fs2099+ fs100499+ fs500< 1 (C6)
* Year dummies
year2+ year3+ yeard + yeal5+ year6 + year7 <1 (C7)

Next, three more constraints have been considdrased on logical and/or
technical relations among some of the variables.
* Age, seniorityandunemployment duratiod he sum of the job seniority plus the
unemployment duration cannot be greater than thekers age minus 16,
which is the minimum legal working age (note th@emduris measured in

months):

age- (3jobterB4+ 5 jobter69+10jobteri 014+ 15jobterd5) +1—12unmedurz 16 (C8)

» Salaryandeducation levelOn the basis of the data, we have consideredruppe
bounds on the salary: for the different educatewvels:

(a) If edsec=0 thenghwgs< 2216

(b) If edsec=1 then ghwg<1764

19



(c) If edhig+edsec0 then ghwg<12.38
(d) If edhig+edsec=1 thenghwg< 2216

These bounds are reflected in the two followingst@ints:

ghwg+ (2216-1764) [edsecses 22.16 (C9)
ghwg- (22.16-12.38) [(edhigher+ edsecsec< 1238 (C10)
e SalaryandOccupational statusAgain, we have considered upper bounds on the

salary for the different occupational status:

(@) If intermedide = 0 then ghwg< 2609
(b) If intermedide =1 then ghwg<18.35
(c) If supervisoy +intermedide =0 then ghwg<1299
(d) If supervisoy +intermedide =1 then ghwg< 26.09

These bounds are reflected in the two followingstia@ints:
ghwg+ (26.09-18.35) [intermedide < 26.09 (C11)
ghwg- (26.09-12.99) [(supervisoy +intermedide) <1299 (C12)
Finally, some other constraints have been deriveun flinear regression
analysis. Namely, we have chosen pairs of variablesse dependencies are stronger
according to such analysis, and thus it is notisgalto let them take independent
values. In order to build these two-sided constsaiwe have used the 98% confidence

intervals:
* Dependency betweardhigherandghwg The linear regression is given by:
ghwg=a [married+3
where the confidence intervals of the coefficieares

o 0[2.787,3.1514 and B 0[6.285,6.4564

which implies:
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ghwg- (3.1514ledhigher+ 6.4564) < 0 (C13)
ghwg- (2.787ledhigher+ 6.285) = 0 (C14)

* Dependency betwearetfipcandmarried The linear regression is given by:

netfipc= a [married + 3

where the confidence intervals of the coefficiaares
a O[-6.404 -5.779 andB0[9.503,9.975

which implies:

netfipc+5.779l married—9.975< 0 (C15)

netfipc+ 6.404[ married - 9.503= 0 (C16)
* Dependency betweanarriedandage The linear regression is given by:

married = a [age+3
where the confidence intervals of the coefficieares
a 0[0.02603 0.0279 andpO[-0.3733 - 0.307¢

which implies:

married - 0.0279age+ 0.3076< 0 (C17)

married — 0.02603 age+ 0.3733= 0 (C18)

* Dependency betweargunenandage The linear regression is given by:

regunenm= a [age+3

where the confidence intervals of the coefficieares
a O[-0.4082 - 0.3741 and B 0[26.7037,27.9013
which implies:
regunemt 0.3741age-27.9013<0 (C19)

regunemt 0.4082[age-26.7037= 0 (C20)
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Therefore, the model has a total of 20 (8+4+8) teatrconstraints. Thus, the

multiobjective problem to be solved is the follogin
36 . 36 36 .

Max (Esl(x),Eg(x),---,Es.7(x))=(23il x +6% Y PP +6°,..., > B X +a7J
i=1 i=1 i=1

Subiject to:
Constraints (C1) — (C20),

Variables bounds types defined in table Al.

IV. Resolution of the Problem

The multiobjective problem has been solved in twagas. First, we intend to detect the
profile of the “most satisfied” Spanish worker. Tostend, we have used a Reference
Point approach, where the Danish mean satisfatgiis have been used as reference
level, that is, for men:
g, =431 q,=482 q,=485 (,=485 (,=499 q,=476 ¢, =489
and for women,
0, = 436, 0, =474 q,=478 q, =476, o, =492 ¢, =480, ¢, = 489
and the reference point problem solved in bothsase
Min a
Subiject to:

36 . .
q, —ZB{ X +a' <a
i=1

Constraints (C1) — (C20),

Variables bounds types defined in table Al.
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Note that, given that all the satisfaction levate specified in the same 1 — 6
scale, no normalization is necessary in this foatioh. The solutions obtained for both
men and women are shown in table 4.

- Table 4 here -

The results presented in table 4 provide us witkditt@my” of the most satisfied
Spanish male and female workers. Both, men and wpmeed “high” real hourly
wages to be classified in the group of the mossfead. To be precise we refer to those
workers in the top quartile of the earnings disttibn. In the same vein, higher
education seems to be the highest educational eglired to enjoy this soaring
satisfaction status. This link deserves speciainatte as it introduces an important
nuance to the results stemming from the economatradysis, where the satisfaction
levels were observed to decrease with the educkti@h. Therefore the multiobjective
analysis has allowed us to clarify the relationsMeen variables (in this case, salary
and level of education), and the solution indicatest despite the negative relation
between the level of education and the satisfadgegrls the impact of the former on
earnings leads the optimal profile to a worker withher level.

Interestingly, attending to our results middle-agearkers are more satisfied
than young and elderly people, maybe as a consequinreaching certain degree of
balance between physiological matureness (or wgrkixperience) and good enough
physical conditions to enjoy their jobs.

Net family income above the mean is crucial to worjgb satisfaction, on the
contrary men with net family income far below thean are also among the most
satisfied. This giving further support to the arguinstated at the beginning of this

section.

23



Regardless of workers’ sex, to be working less td&n hours, having a
permanent contract and with supervisory respornsdsilare all factors providing job
satisfaction.

The last variable related to family status is a dymrariable to control for
having children below school entry age. The coedfitis negative, and this reinforces
the argument about the difficulties that couplesl fio reconcile professional and family
life.

The solutions for the family status variables malearcthat married people get
higher in the job satisfaction scale but only metrwomen having young children do.
Due to the disadvantaged position of women as cozdp@ men in the labour market,
female workers accept worse levels of previousviddial unemployment and actual
regional unemployment as satisfactory.

Good health conditions are important for both, naex women, in order to
enjoy their jobs, reinforcing the argument aboventioded on the importance of good
mental and physical conditions. Finally, male woskapparently prefer big firms as
opposed to small business, which is the case fonemo

With respect to the satisfaction levels of the lfs@ution, women achieve three
of their seven reference levels (job security, tybework and working conditions),
while men only achieve one (type of work). But, tre other hand, the highest
unachievement corresponds also to women (0.64rmregs level and working times),
while for men the highest unachievement is 0.49rkwg times). Thus, the final
solution for women seems to be slightly more unteda, reflecting the general worse
labour conditions faced by women in Spain.

Nevertheless, in this solution it can be obsenhad the constraints stemming

from the linear regressions of the econometric yamal(C13-C20) are constraining
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certain variables (namely, hourly wage, net farmiyome and regional unemployment
rate) to stay within the limits imposed by the ewtr situation. Therefore, it would be
interesting to let some relaxation in these comgsaso as to determine what kind of
policies may be implemented to increase workersisfsation levels. Namely, the

constraints to be relaxed are C13, C15 and C19¢hwhre binding at the current
solution. But the relaxation of these constraiatgenalized, so that we are trying to find
a trade-off between this relaxation, and its eff@ctthe workers’ satisfaction. To this
end, a Goal Programming approach has been comhitbdthe previous Reference

Point scheme. Constraint 13 has been substitutédebtyvo following constraints:

ghwg-(3.1514ledhigher+ 6.4564) - p,, < 0 (C13a)

< C13b
31.327: Pia <P ( )

That is,pi3 is the non desired deviation variable, which meastow much has
the constraint been violated. In C13h3 is normalized dividing it by the maximum
observed value ajhwg so that it can be afterwards included in the abje function.

Using the same scheme, the following constraired@mulated:

netfipc+5.779( married - 9.975- p,; <0 (C15a)
1 p.<B (C15b)
13€.260¢
regunem+ 0.3741age—27.9013- p,, <0 (C19a)
L po<p (C19b)
461 ° "

In practice, violating constraint C13 means to éase the mean salary of the
workers with higher education level, violating Oh®&ans to increase the family income
of married workers, and violating C19 means andase of the regional unemployment

rate.
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Therefore, the problem to be solved at this sectagkss:
.1
Min —a +
g THB

Subiject to:

36 . )
q, - B X +ad’ <o

i=1

Constraints ~ (C1) — (C12),
(C13a), (C13b)
(C14)
(C15a), (C15b)
(C16) — (C18)
(C19a), (C19Db)
(C20)

Variables bounds types defined in table Al.

Note that the penalization on the undesired denatariables has been included
in the objective function, together with the acleiment scalarizing function. To do this,
o has been normalized by dividing it by 6, whichti® maximum value of the
satisfaction scale. This way, both terms means ‘qtag of the maximum value” and
they can be combined. On the other hand a control parameter which lets us weight
the relative importance of the violation of the swaints. This problem has been solved
(for both men and women) considering several vatidhe parametan. The solution
for p = 1 was the same as the one obtained before @plehich means that, if the
same importance is given to the achievement ofefegence values and to the violation

of the constraints, it is not worth to relax suainstraints in order to increase the
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satisfaction levels. However, the solution chanigesother values oft. In particular,
the solutions fop = 0.7 andu = 0.4 are reported in tables 5 and 6, respectively
- Table 5 here -

In table 5, the following aspects can be highlight&Vith respect to the
satisfaction levels, men have increased all of tlesept the distance to work, which
has decreased very slightly. Two reference levedsnamw achieved (job security and
type of work), and the maximum unachievement is @9 (working times). The
situation for women, as compared with the solutstrowed in table 4, is slightly
different. Type of work and working conditions artdl sachieved, but the reference
level for job security are not achievable now, anty two satisfaction levels have been
increased (earnings and working times), while & have been decreased. However,
the maximum unachievement has decreased to 0.4dir(@a and working hours). This
result means that the solution for women is nowemmlanced than the one obtained
before. With respect to the values of the varigbles both men and women, salary
(ghwg, net family income r{etfipg and regional unemployment rategunem would
have increased significantly. Besides, for womehe tunemployment duration
(unemdu) has also increased, not having children undes 6ow preferred, and the
industrial sector has changed from sales, hotalsrastaurants to manufacturing. All
these results have been achieved with a smalltioalaf the constraintf3(equals 0.06
for men and 0.04 for women), which means that dusth be possible to obtain with
“small” structural changes.

It should be highlighted that some commentators argye that increasing wage
and family income are achievable, under particelesnomic conditions, and socially
profitable targets. However, higher regional unewypient rates, although “easily”

attainable, are totally unacceptable from the pofntiew of the Welfare State and the
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related social policies. Obviously policy makersioerned with the use of the results
stemming from these techniques should interpreinthvgth caution in the case of

macro-economic variables, as is the case of themagunemployment rate. It is so

because this variable is used just as a referemagdrkers that, due to the fact that they
are employed people, feel themselves happier imrdaegt of higher unemployment

rates. However, no way it means that higher uneympémt rates should be a target for
the government.

On the other hand, the results displayed in taldarbbe regarded as “utopian”,
or, at least, targets for a long term horizon.his tase, the violations are much higher
(B equals 0.25 for men and 0.15 for women), whichmaegauch deeper changes. In the
final solution, all the reference levels of men édeen achieved, while for women only
two are not achieved (earnings and working timles),with very small gaps (0.05 and
0.04, respectively). With respect to the varialblesrly wage ghwg, net family income
(netfipg and regional unemployment ratequnen), they have again been significantly
increased. Besides, occupational status has chdng®dsupervisory to intermediate
and the option of having children under age 6 &ragiore desirable.

- Table 6 here -

In brief, the relaxation of some constraints malp ie understand the scope for
some flexibility in terms of achievable targets.this sense it seems that male workers
are in an outstanding position, as compare to worn@rachieve relatively higher
satisfaction levels. In other words, there are sddiesyncratic factors bounding
women’s opportunities to improve their satisfactiwith earnings and working times

that may be referred to as discriminatory factorthe labour market.

28



V. Concluding remarks

In this paper, a multiobjective analysis has besmied out as a complement of
an econometric study regarding workers’ satisfaciio the Spanish labour market.
Once the econometric analysis has allowed us term@te the correlations between
several variables and the workers’ satisfactioelevthe ulterior multicriteria approach
has enabled a further consideration of the cosfliahong different satisfaction levels,
and the impact on such levels of the most sigmficariables. This combination of
methodologies has proved to be useful for the itieation of the desirable profiles for
Spanish workers, as well as the determination ditips that may be carried out in
order to improve satisfaction. Also from the metblogical point of view, the joint use
of a Reference Point scheme and a Goal Programappgoach has enabled us to
maintain the original reference levels, while alliogvcertain flexibility on some of the
original constraints, so as to determine which kefdstructural changes should be

carried out.

Regarding the results obtained, it can be conclubatthe profile of the most
satisfied workers in Spain is a middle-aged pemsdh high incomes (situated in the
top quartile), and with higher education levelthms sense, it is important to point out
that the multicriteria analysis has leaded us & dbnclusion that while the education
level, when considered independently from otheraddes, is a negative factor for the
satisfaction, its impact on other variables makighdr education desirable. It is also
worth to stress that family income is much moreantgnt for women satisfaction than

for men.

The second phase of the multicriteria analysis haslyced more balanced
solutions, especially in the case of women, whigdans that the current situation of the

Spanish labour market is to a large extent moretnegyfor women, who need deeper
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structural changes to increase their satisfactiomeneral, higher incomes (salary and
family income) are needed to achieve higher satisfa levels, but there is another
important factor: a great part of the current $atigon levels is derived from the high
unemployment rates. That is, workers are more sadigor actually having a job in

regions with a high unemployment situation. This atosion has been especially
evident in the second phase study and, as aboveaiad, it has to be cautiously

interpreted.

A further implication of our results for governmeniolvement in increasing
worker’s satisfaction is that, regardless of thexithility of the model specifications,
policy makers should be concerned with the numbewarking hours and type of
contract of the workforce. In fact those workingdethan forty hours a week in a
permanent position enjoy systematically higher lewd satisfaction. Therefore these

are potentially useful policy instruments to chamgekers satisfaction.

Finally, let us indicate that, in our opinion, thisd of study would be a very
useful tool in order to keep track of the evolutiminthe labour market, if carried out
several times along a given planning period, bez#@usan determine which factors are
being more decisive for workers’ satisfaction, whpwolicies have been successful, and

which ones should be reinforced.
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Appendix

Table Al. Decision Variables

Name Variable Type Values Description
ghwg Gross Wage Continuous [0, ) Gross Real Hourly wage (€)
Highest education level completed
Education level: (reference group: first level of secondary eduaatio
or lower)
edhigher Higher education Binary Oorl Higher education
edsec Secondary education Binary Oorl Secondaly€xel) education completed
netfipc Family income Continuous [0, ) Net Equivalent family income (&)
age Age Continuous [26, 64] Age (years)
Job seniority: Seniority in the .company
(reference group:0-2 years)
jobten34 Seniority 3-4 Binary Oorl Seniority in the compdB-4 years)
jobten59 Seniority 5-9 Binary Oor1l Seniority in the compdB-9 years)
jobten1014  Seniority 10-14 Binary Oor1l Seniority in the caang (10-14 years)
jobten15 Seniority 15+ Binary Oor1l Seniority in the compdh5- years)
more40h Working hours: Binary Oor1l Working more than 40 hours per week

Type of contract signed: permanent

permcont Permanent contract Binary Oorl (reference group: non permanent;
i.e. fixed term, etc.)
. ] Job status
Occupational status: . . . .
(reference group: non supervisory/intermediate)
supervisory Supervisory Binary Oorl Supervisory status
intermediate Intermediate Binary Oorl Intermediate status
married Married Binary Oorl Civil State
. . , Having children younger than 6
child6 Children <6 Binary Oorl (ref. group: oider than 5)
unemdur Unemployment duration Integer [0, 288] Worker’'s unemployment duration (i)
, . General health status
Worker's Health: -

(reference group: bad or very bad)
goodhealth Good health Binary Oorl Health status (Good)
fairhealth Fair health Binary Oorl Health status (Fair)
regunem Regional unemployment rate Continuous [0, 100] Regional unemployment rate

Industry in current job: Main activity in current job
' (ref. group: Manufacturing)
ind1 Mining and quarrying Binary Ooril Industry (Minirend quarrying)
ind3 Utilities and construction Binary Oorl Industiytilities and construction)
ind4 Sales hotel Binary Oor1l Industry (Sales, hotet$ r@staurants)
ind5 Transport Binary Oorl Industry (Transport)
ind6 Finance property Binary Oorl Industry (Financeparty)
Ind7 Other industry Binary Oorl Industry (Other indy¥t
. o Number of employees in current job
Firm size: )
(ref. group: less than 5)
fs519 Firm size 5-19 Binary Oorl Firm size (5-19 woier
fs2099 Firm size 20-99 Binary Oorl Firm size (20-99 wang)
fs100499 Firm size 100-499 Binary Oorl Firm size (100-49%kers)
fs500 Firm size 500+ Binary Oorl Firm size (>=500 wase
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Table 1.Descriptive Statistics by gender (Spanish workers).

Both Male Female
Variable Mean Std. Dev. Mean Std.Dev. Mean Std. be
Satisfaction in terms of:
Earnings 3.23 1.30 3.24 1.28 3.21 1.33
Job security 3.92 1.49 3.92 1.47 3.94 1.54
Type of works 4.19 1.29 4.22 1.25 4.13 1.35
Number of working hours  3.72 1.38 3.68 1.36 3.80 401.
Working times 4.03 1.36 4.03 1.32 4.04 1.42
Working conditions 4.14 1.32 4.04 1.33 4.33 1.29
Distance to job 4.07 1.46 3.99 1.46 4.22 1.45
Gender (female=1) 0.36 0.48 - - - -
Gross hourly wage 6.67 3.49 7.08 3.56 5.96 3.24
Education level:
Higher education 0.26 0.44 0.22 0.42 0.31 0.46
Secondary education 0.23 0.42 0.21 0.41 0.25 0.44
Net Family Income (1G €) 7.27 7.87 6.24 7.47 9.07 8.24
Age 33.19 9.74 33.83 10.00 32.05 9.15
Job seniority:
Seniority 3-4 0.17 0.37 0.17 0.37 0.16 0.37
Seniority 5-9 0.20 0.40 0.20 0.40 0.20 0.40
Seniority 10-14 0.11 0.32 0.12 0.33 0.10 0.31
Seniority 15+ 0.04 0.20 0.05 0.21 0.03 0.17
Working + 40 hours/week 0.32 0.46 0.37 0.48 0.22 0.41
Permanent contract 0.53 0.50 0.54 0.50 0.51 0.50
Occupational status:
Supervisory 0.07 0.25 0.08 0.27 0.05 0.21
Intermediate 0.14 0.35 0.16 0.37 0.12 0.32
Married 0.54 0.50 0.58 0.49 0.47 0.50
Children <6 0.17 0.38 0.20 0.40 0.13 0.33
Unemployment duration 65.85 69.04 61.04 59.51 74.34 82.55
Worker's Health:
Good health 0.87 0.34 0.87 0.34 0.86 0.34
Fair health 0.11 0.32 0.11 0.32 0.11 0.32
Regional unemployment rate 17.95 10.75 13.94 8.35 25.02 10.88
Industry in current job:
Mining and quarrying 0.01 0.12 0.02 0.14 0.00 0.05
Utilities and construction 0.16 0.37 0.24 0.43 0.02 0.14
Sales hotel 0.26 0.44 0.22 0.42 0.34 0.47
Transport 0.06 0.23 0.07 0.26 0.03 0.17
Finance property 0.11 0.32 0.09 0.28 0.16 0.37
Other industry 0.07 0.26 0.04 0.19 0.13 0.34
Firm size:
Firm size 5-19 0.31 0.46 0.34 0.47 0.27 0.45
Firm size 20-99 0.27 0.44 0.28 0.45 0.24 0.43
Firm size 100-499 0.12 0.33 0.12 0.33 0.12 0.33
Firm size 500+ 0.07 0.26 0.08 0.26 0.07 0.25
Year dummies:
1995 0.13 0.34 0.13 0.34 0.13 0.34
1996 0.14 0.34 0.14 0.35 0.13 0.34
1997 0.14 0.35 0.14 0.35 0.15 0.35
1998 0.15 0.36 0.15 0.36 0.15 0.35
1999 0.15 0.36 0.15 0.36 0.16 0.36
2000 0.15 0.36 0.15 0.36 0.16 0.37
2001 0.13 0.34 0.13 0.34 0.13 0.34
Observations 16165 10318 5847
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Table 2. The Determinants of different aspects of job satisbn (men).

Satisfaction in terms of :

. . Number of Working Working . .
Earnings Job security Type of work working hours times conditions Distance to job
Gross hourly wage 0.116*** 0.022%** 0.023*** 0.032%** 0.035*** 0.018*** -0.005
(26.13) (4.72) (5.20) (6.89) (7.45) (3.71) (0.93)
Education level:
Higher education -0.153*** -0.224%** -0.106*** -0.59%+* -0.184*** -0.033 -0.042
(4.41) (6.18) (2.99) (4.40) (4.94) (0.89) (1.03)
Secondary education -0.137%** -0.173%** -0.194*** 0:153*** -0.165*** -0.055 -0.016
(4.29) (5.19) (5.97) (4.59) (4.83) (1.60) (0.44)
Net Family Income (16 €) 0.003* 0.004** -0.004** -0.000 0.003 0.001 -0.002
(1.67) (2.31) (2.41) (0.04) (1.52) (0.60) (0.90)
Age -0.011%* -0.008*** -0.001 -0.001 0.004** 0.002 -002
(6.65) (4.85) (0.69) (0.45) (2.04) (1.16) (1.17)
Job seniority:
Seniority 3-4 -0.132%* 0.139%+* 0.009 -0.084** -029 -0.017 0.033
(3.55) (3.58) (0.23) (2.16) (0.73) (0.43) (0.74)
Seniority 5-9 -0.109** 0.225%** 0.049 -0.032 0.024 -0.120** 0.171%*
(2.37) (4.70) (1.05) (0.68) (0.50) (2.43) (3.16)
Seniority 10-14 -0.084 0.299%** 0.095 -0.063 0.063 0.000 0.382%+*
(1.22) (4.18) (1.36) (0.88) (0.86) (0.00) (4.72)
Seniority 15+ -0.063 0.361** 0.327** 0.056 0.191* 0.123 0.467*+*
(0.66) (3.59) (3.34) (0.55) (1.85) (1.18) (4.11)
Working + 40 hours/week 0.136*** 0.091*** -0.009 -1.009*** -0.450*** -0.102** -0.083***
(5.28) (3.38) (0.35) (37.69) (16.42) (3.69) (2.74)
Permanent contract 0.149*** 1.244%* 0.199%*** 0.166*** 0.075** 0.152%** 0.228**
(4.76) (38.30) (6.29) (5.10) (2.27) (4.52) (6.22)
Occupational status:
Supervisory 0.170%** 0.382%** 0.461** 0.033 0.205* 0.286*** 0.238***
(3.46) (7.48) (9.27) (0.64) (3.91) (5.42) (4.13)
Intermediate -0.005 0.159%** 0.271%* -0.030 0.098* 0.028 -0.018
(0.13) (4.46) (7.82) (0.85) (2.69) (0.76) (0.46)
Married -0.151*** 0.004 0.054 -0.106*** -0.081** -0.013 -010
(4.41) (0.11) (1.55) (2.98) (2.22) (0.34) (0.25)
Children <6 -0.016 -0.056 -0.012 -0.007 -0.023 -0.025 -0.075*
(0.46) (1.58) (0.36) (0.18) (0.63) (0.68) (1.87)
Unemployment duration -0.001* 0.000 -0.001** -0.001** -0.001* -0.000 -@0*
(1.65) (0.90) (2.06) (2.05) (1.85) (0.62) (1.75)
Worker's Health:
Good health 0.419%+* 0.333*** 0.411%* 0.373*+* 0.25%** 0.466*** 0.257**
(4.69) (3.58) (4.54) (4.01) (4.46) (4.85) (2.44)
Fair health 0.226** 0.161 0.189** 0.221** 0.335%** 0.114 0.090
(2.39) (1.64) (1.97) (2.25) (3.33) (1.12) (0.81)
Regional unemployment rate 0.005** 0.002 0.000 -0.003 0.001 0.005*** 0.003
(2.51) (0.90) (0.16) (1.51) (0.73) (2.63) (1.35)
Industry in current job:
Mining and quarrying 0.007 -0.031 -0.351%* -0.068 -0.112 -0.353%** -0.388***
(0.08) (0.35) (4.07) (0.76) (1.24) (3.86) (3.88)
Utilities and construction 0.100*** -0.076** -0.128 0.074* 0.136*** -0.180*** -0.410%***
(2.86) (2.09) (3.64) (2.04) (3.67) (4.80) (10.02)
Sales hotel -0.008 0.108*** -0.008 -0.013 -0.067*  .280x* 0.101**
(0.23) (3.00) (0.22) (0.36) (1.81) (7.60) (2.47)
Transport 0.036 -0.086* -0.023 -0.263*** -0.215**  0.102* -0.191%**
(0.71) (1.65) (0.45) (5.07) (4.05) (1.89) (3.25)
Finance property -0.038 0.014 0.021 -0.083* 0.005 309+ -0.084
(0.81) (0.29) (0.43) (1.70) (0.10) (6.09) (1.51)
Other industry 0.190*** 0.187*** 0.056 0.2171%** 043** 0.320*** 0.340%**
(2.92) (2.75) (0.85) (3.11) (2.35) (4.56) (4.44)
Firm size:
Firm size 5-19 -0.068* -0.046 -0.132%* -0.074** AB7** -0.136*** -0.227*+*
(1.95) (1.27) (3.74) (2.05) (2.35) (3.65) (5.56)
Firm size 20-99 -0.058 -0.068* -0.173%** -0.033 088* -0.222%** -0.260%**
(1.56) (2.77) (4.63) (0.86) 1.72) (5.59) (6.01)
Firm size 100-499 -0.032 -0.072 -0.170%** 0.022 1@3** -0.190*** -0.257***
(0.70) (1.51) (3.64) (0.47) (2.10) (3.84) (4.76)
Firm size 500+ 0.057 -0.044 -0.139** 0.027 -0.117**  -0.200*** -0.31 1%+
(1.05) (0.78) (2.54) (0.48) (2.04) (3.45) (4.91)
Year dummies v v v v v v v
Constant 2.383*** 2.898*** 3.880** 3.929%* 3.687** 3.546%** 4.158**
(18.09) (21.12) (29.06) (28.66) (26.25) (24.99) 829
Observations 10318 10318 10318 10318 10318 10318 10318
R-squared 0.12 0.28 0.06 0.16 0.06 0.06 0.06

Absolute value of t statistics in parentheses higicant at 10%; ** significant at 5%; *** signifiant at 1%; OLS estimates.
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Table 3. The Determinants of different aspects of job satigdbn (women).

Satisfaction in terms of :

Earni Job Type of Number of Working Working Distance to
arnings . . : o :
security work working hours times conditions job
Gross hourly wage 0.148*** 0.042%** 0.048*** 0.050*** 0.042*** 0.019*** 0.021***
(22.45) (6.13) (7.02) (7.26) (5.76) (2.82) (2.84)
Education level:
Higher education -0.259***  -0.196*** -0.050 -0.13# -0.122* -0.071 -0.059
(5.63) (4.08) (1.04) (2.76) (2.39) (1.53) (1.12)
Secondary education -0.219%** -0.099** -0.091** 1> -0.163*** -0.104** -0.060
(5.07) (2.20) (2.03) (2.22) (3.40) (2.38) (1.22)
Net Family Income (16 €) 0.005** 0.002 0.004* 0.004* 0.008*** 0.006*** 0.002
(2.42) (0.97) (1.66) (1.93) (3.38) (2.87) (0.97)
Age -0.012***  -0.010***  -0.008*** -0.001 0.003 0.001 -008***
(4.78) (3.61) (2.90) (0.50) (1.11) (0.46) (2.62)
Job seniority:
Seniority 3-4 -0.135%  0.174*** 0.040 -0.087* -0 -0.133%** 0.059
(2.70) (3.33) (0.77) (1.65) (0.07) (2.62) (1.02)
Seniority 5-9 -0.242%*  0.263*** 0.084 -0.108* -035 -0.155%** -0.000
(4.45) (4.64) (1.49) (1.90) (0.59) (2.82) (0.00)
Seniority 10-14 -0.109 0.286*** 0.053 0.008 -0.034 -0.091 0.162**
(1.54) (3.85) (0.72) (0.11) (0.43) (1.27) (1.99)
Seniority 15+ -0.103 0.122 0.103 -0.048 0.023 -0.221* 0.225*
(0.91) (2.03) (0.87) (0.41) (0.19) (2.93) (1.74)
Working + 40 hours/week 0.066 0.001 0.042 -1.046*+* -0.517*** -0.160*** -Q00**
(1.62) (0.02) (0.99) (24.27) (11.35) (3.86) (2.14)
Permanent contract 0.139*** 1.326%** 0.250*** 0.208*** 0.076 0.098** 0103**
(3.31) (30.18) (5.72) (4.69) (1.62) (2.30) (2.15)
Occupational status:
Supervisory 0.207** 0.322%** 0.388*** -0.285*** -0.062 0.101 @50
(2.51) (3.76) (4.55) (3.30) (0.68) (1.22) (0.54)
Intermediate -0.071 0.210%** 0.312%** -0.012 0.038 0.122** 0.021
(1.33) (3.77) (5.62) (0.22) (0.64) (2.26) (0.34)
Married 0.076** 0.044 0.057 -0.019 -0.085** -0.042 0.006
(2.97) (2.09) (1.45) (0.48) (1.99) (2.09) (0.15)
Children <6 -0.104** -0.065 -0.036 0.077 0.064 0.012 -0.088
(1.96) (1.18) (0.66) (1.37) (1.08) (0.22) (1.45)
Unemployment duration 0.000 0.001*** -0.000 0.000 0.000 0.001** 0.001
(1.43) (3.34) (0.01) (0.21) (0.41) (2.23) (1.64)
Worker's Health:
Good health 0.308*** 0.224* 0.349** 0.172 0.425%* 0.529%** 0440%**
(2.62) (1.82) (2.87) (1.39) (3.26) (4.46) (3.28)
Fair health 0.152 0.074 0.100 0.054 0.249* 0.217* 0.140
(1.22) (0.57) (0.78) (0.41) (1.80) (2.73) (0.98)
Regional unemployment rate 0.006*** 0.004* 0.003 0.002 0.006*** 0.006*** -0.0D
(3.08) 1.77) (1.61) (1.06) (2.83) (2.81) (0.24)
Industry in current job:
Mining and quarrying 0.344 0.454 -0.328 0.026 -@.33 -0.482 -0.831**
(1.09) (1.38) (1.00) (0.08) (0.96) (1.52) (2.31)
Utilities and construction 0.134 0.366*** 0.412%** 0.169 -0.294** 0.277* 0.281**
(2.07) (2.81) (3.19) (1.29) (2.12) (2.21) (2.97)
Sales hotel 0.032 0.223*** 0.035 -0.083* -0.230*** 0.194*** -066
(0.66) (4.46) (0.70) (1.66) (4.33) (4.02) (1.22)
Transport -0.195* 0.029 0.038 -0.079 -0.211* 0.089 -0.414%*
(1.86) (0.26) (0.35) (0.72) (1.81) (0.84) (3.46)
Finance property -0.199*** 0.085 -0.161 %+ -0.126** -0.248*+* 0.052 -0.368***
(3.50) (1.43) (2.73) (2.11) (3.93) (0.91) (5.67)
Other industry -0.145** 0.219*** -0.157** -0.188*** -0.099 0.284*** -0.275%**
(2.28) (3.30) (2.39) (2.81) (1.40) (4.43) (3.80)
Firm size:
Firm size 5-19 -0.044 -0.246**  -0.095** -0.130*** -0.066 -0.217%** -0.219***
(0.96) (5.13) (2.99) (2.69) (1.29) (4.68) (4.17)
Firm size 20-99 -0.125*  -0.297***  -0.281*** -0.153* -0.211%** -0.297*** -0.349%*
(2.56) (5.81) (5.53) (2.97) (3.88) (6.01) (6.25)
Firm size 100-499 -0.069 -0.380***  -0.362*** -0.195 -0.337** -0.370%*** -0.502**
(1.16) (6.09) (5.84) (3.10) (5.07) (6.13) (7.36)
Firm size 500+ -0.154*  -0.307***  -0.374*** -0.045 -0.257*** -0.484*** -0.516***
(2.10) (4.01) (4.91) (0.58) (3.16) (6.54) (6.16)
Year dummies v v v v v v v
Constant 2.506*** 2.967*** 3.736*** 3.876** 3.612%** 3.732%* 4.329%*
(13.38) (15.16) (19.22) (19.68) (17.35) (19.74) 22
Observations 5847 5847 5847 5847 5847 5847 5847
R-squared 0.12 0.28 0.09 0.13 0.05 0.05 0.04

Absolute value of t statistics in parentheses hisicant at 10%; ** significant at 5%; *** signifiant at 1%.; OLS estimates.
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Table 4. Solutions for the Multiobjective problem using af&ence Point approach

Decision Variables

Names Solution
Men Women

Gross hourly wage 9.61 7.98

Higher education 1 1

Secondary education 0 0

Net Family Income (10€) 4.2 9.5

Age 48 51.61

Seniority 3-4 0 0

Seniority 5-9 0 0

Seniority 10-14 0 0

Seniority 15+ 0 0

Working + 40 hours/week 0 0

Permanent contract 1 1

Supervisory 1 1

Intermediate 0 0

Married 1 1

Children <6 0 1

Unemployment duration 0 38

Good health 1 1

Fair health 0 0

Regional unemployment rate 9.95 16.79

Mining and quarrying 0 0

Utilities and construction 0 0

Sales hotel 0 1

Transport 0 0

Finance property 0 0

Other industry 1 0

Firm size 5-19 0 0

Firm size 20-99 0 0

Firm size 100-499 0 0

Firm size 500+ 1 0

Objective functions
. . o Men Women

Satisfaction with: Valuer Reference Value* Reference
Earnings 3.93 4.31 3.72 4.36
Job security 4.74 4.82 4.94 4.74
Type of works 4.85 4.85 5.16 4,78
Number of working hours  4.45 4.85 4.48 4.76
Working times 4.50 4.99 4.28 4.92
Working conditions 4.69 4.76 5.04 4.80
Distance to job 4.54 4.89 4.86 4.89

*Figures on a 1-6 scale.
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Table 5. Solutions for the Goal Programming approach comebin

with the Reference Point scheme, and 0.7.

Decision Variables

Names Solution
Men Women

Gross hourly wage 11.54 9.33

Higher education 1 1

Secondary education 0 0

Net Family Income (10€) 12.61  19.53

Age 48.00 51.61

Seniority 3-4 0 0

Seniority 5-9 0 0

Seniority 10-14 0 0

Seniority 15+ 0 0

Working + 40 hours/week 0 0

Permanent contract 1 1

Supervisory 1 1

Intermediate 0 0

Married 1 1

Children <6 0 0

Unemployment duration 0 43.00

Good health 1 1

Fair health 0 0

Regional unemployment rate 12.79 19.22

Mining and quarrying 0 0

Utilities and construction 0 0

Sales hotel 0 0

Transport 0 0

Finance property 0 0

Other industry 1 0

Firm size 5-19 0 0

Firm size 20-99 0 0

Firm size 100-499 0 0

Firm size 500+ 1 0

Objective functions
. : . Men Women

Satistaction with: Value* Referenceé Value*x Reference
Earnings 4.2 4.31 3.95 4.36
Job security 4.82 4.82 4.72 474
Type of works 4.87 4.85 4.9 4.78
Number of working hours 4.5 4.85 4.35 4.76
Working times 4.6 4.99 4.66 4.92
Working conditions 4.74 4.76 4.85 4.80
Distance to job 452 4.89 471 4.89

*Figures on a 1-6 scale.
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Table 6. Solutions for the Goal Programming approach comebin

with the Reference Point scheme, and 0.4.

Decision Variables

Names Solution
Men Women

Gross hourly wage 17.38 12.67

Higher education 1 1

Secondary education 0 0

Net Family Income (10€) 32.87 36.60

Age 48.00 51.61

Seniority 3-4 0 0

Seniority 5-9 0 0

Seniority 10-14 0 0

Seniority 15+ 0 0

Working + 40 hours/week 0 0

Permanent contract 1 1

Supervisory 1 0

Intermediate 0 1

Married 1 1

Children <6 0 1

Unemployment duration 0 43.00

Good health 1 1

Fair health 0 0

Regional unemployment rate 21.39  25.25

Mining and quarrying 0 0

Utilities and construction 0 1

Sales hotel 0 0

Transport 0 0

Finance property 0 0

Other industry 1 0

Firm size 5-19 0 0

Firm size 20-99 0 0

Firm size 100-499 0 0

Firm size 500+ 0 0

Objective functions
. : . Men Women

Satistaction with: Value* Referenceé Value*x Reference
Earnings 4.7 4.31 4.31 4.36
Job security 5 4.82 5.08 4.74
Type of works 5.18 4.85 5.33 4.78
Number of working hours  4.89 4.85 4.92 4.76
Working times 5.21 4.99 4.88 4,92
Working conditions 5.27 4.76 5.29 4.80
Distance to job 4,98 4.89 4.89 4.89

*Figures on a 1-6 scale.
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