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1.1. Background and motivation

According to the classical economic perspective human capital refers to the “factors of
production used to create goods or services that are not themselves significantly consumed
in the production process” (Boldizzoni, 2008). In this sense, like any other production
factor, it is an input that generates economic added value. Nonetheless, human capital also
involves “the knowledge, skills, competencies and attributes in individuals that facilitate
the creation of personal, social and economic well-being’ (Rodriguez & Loomis, 2007). As a
result, the evaluation of the investment returns in human capital is a complex challenging
endeavour that has been calling the attention of the economics of education since the

influential research work of Schultz (1961).

As stated in Schultz (1961) activities that promote workers’ productivity should be
perceived as “investments” in “human capital”. In this context, evidence shows that
individuals who are satisfied with their job tend to become more productive (Graham,
Eggers & Sukhtankar, 2004; Oswald, Proto & Sgroi, 2015). With this regard, previous
research has ascertained that workers’ life satisfaction is inherently a multidimensional
concept. Nevertheless, studies which explicitly address the evaluation of compromises
among the different factors that might be related to workers’ life satisfaction are still
lacking. This is the main objective of our work, i.e. to propose novel approaches based on
the combination of econometric and multiobjective interval programming techniques,
where distinct workers’ life satisfaction axes of evaluation are translated into different

objective functions and constraints.

In this framework, the use of interval multiobjective programming models is particularly
useful since, instead of assuming that all coefficients and parameters are a priori given,
they consider the fact that the information required to instantiate these models is seldom
incomplete and subject to uncertainty. Additionally, besides being easily combined with
econometric methodologies, this approach provides further insights into the problem by

enabling the consideration of distinct scenarios that otherwise could be overlooked.

1.2. Research significance

Many of the main policy reforms undertaken by the European Union (EU) have been

focused on national labour markets (reform of the unemployment protection system,
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working time, minimum wage, etc.), aiming to make them more flexible. Regardless of the
potential success of many of these measures, what seems clear is the need for a greater
concern on job quality/satisfaction due to its potential link with (higher) worker’s
productivity, via (lower) absenteeism, (lower) turnover, (lower) tardiness and, broadly
speaking, (higher) job performance and firm return. With this reasoning in mind, in its
Lisbon strategy the EU argued that policies to improve job satisfaction could bring benefits

to both employees and employers.

Ahead of this, job satisfaction is important in its own right as a part of social welfare.
Moreover, measures of job satisfaction, as a proxy for job quality, appear to be useful
predictors of future labour market behaviour. Workers’ decisions about whether to work
or not, what kind of job to accept or stay in, and how hard to work are all likely to depend
in part upon worker’s subjective evaluation of their work; in other words, on their job

satisfaction.

Another important issue that deserves special attention refers to the important changes
that took place in the labour market with the massive incorporation of women into paid
activities (Galvez & Fernandez, 2007). In fact, some authors have seen in this
transformation the cause of one of the most relevant demographic phenomena that has
recently been observed in more developed economies: the decline in fertility rates
(European Commission, 2002; Kohler, Billari & Ortega, 2002; Buckles, 2008). In addition,
there has been an increase in life expectancy at birth which, in conjunction with the lower
birth rate, has generated a “demographic aging” of the population. Likewise, the difficulties
of reconciling work with family life seem to have become a birth restriction, thus making

this a relevant topic of the policy agenda closely related to the labour market conditions.

1.3. Objectives and contributions of this work
This study is aimed at handling the following key research questions:

1. Is there any better way of depicting real socio-economic problems under different

settings without increasing the computational burden involved?
2. How do workers find compromises between different aspects of job satisfaction?

3. How do workers reconcile different features of life satisfaction?
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With this regard, the main novelties introduced by this research work are as follows:

1) it couples the use of econometric and multiobjective interval programming
techniques, enabling the assessment of compromises among different aspects that
might influence particular aspects of workers’ personal and working conditions,

considering different scenarios given as intervals;

2) it proposes new solution procedures that allow generating “possibly” efficient
solutions which are closest as possible to the interval ideal solution without requiring

a considerable computational effort and using a simple mathematical formulation;

3) it explores new conditions for testing both necessarily and possibly efficiency,
establishing new avenues for finding some robust solutions to multiobjective problems

with interval objective functions without a very big computational burden;

4) it validates the methodological framework suggested using data for Spain and for 34

countries also accounting for gender differences.

1.4. Structure of the thesis
This thesis is organized as follows.

In the Introduction we present the major motivations, significance, objectives and

contributions of this work.

Chapter | provides a description of the main theoretical concepts and underpinning
assumptions related to the methodological approach that will be used to obtain robust
solutions in the models further described in Chapter Il. An up-to-date review of the interval
methodologies found in the scientific literature is also given, bringing to light the main
challenges that have to be faced in the computation and classification of possibly efficient
solutions in terms of robustness. Finally, a new procedure to obtain some necessarily
efficient and strictly possibly efficient solutions to multiobjective problems with interval

objective functions is also suggested.

Chapter Il proposes two multiobjective interval programming models based on the results
of econometric estimations, where different (and conflicting) aspects of workers’ life

satisfaction are considered. A novel approach that uses scalarizing problems relying on
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reference point-based methods is also suggested for computing the possibly efficient
solutions to these models. The first model uses data obtained from Spain and is aimed at
exploring the trade-offs between three job-related characteristics which are said to be
valued by workers: earnings, job security and working times. The second model uses data
for 34 countries for analysing how male and female workers reconcile satisfaction with
education, present job, family life, and social life. In the final part of this thesis the main
results obtained are discussed, some conclusions are drawn, and future research

developments are indicated.

In the next subsections the content of each Chapter is further developed.

1.4.1. The methodological framework

Chapter | lays the grounds for the methodological approach further developed and used in

the models developed in Chapters Il.

We make use of multiobjective linear programming (MOLP) techniques to explore different
trade-offs and compromises across distinct aspects of workers’ life satisfaction. In this
framework, the use of interval programming is one of the approaches that allows
addressing the uncertainty associated with these models’ coefficients. In contrast to
stochastic programming or to fuzzy programming which start with the specification or the
assumption of probabilistic distributions and possibilistic distributions, respectively, and to
robustness optimization techniques which inherently consider a max-min formulation (i.e.,
worst-case), interval programming only requires information about the range of variation

of some (or all) of the parameters (Oliveira & Antunes, 2007).

In interval multiobjective programming problems, the selection of compromise solutions
becomes more complex because the efficiency cannot be defined in a unique way. Two
different approaches can be used to deal with interval objective functions (Inuiguchi &
Sakawa, 1995): the satisficing approach and the optimizing approach. In the satisficing
approach, each interval objective function is transformed into one or several objective
functions, i.e., optimizing the lower bound, the upper bound and the central value of the
intervals, etc., in order to obtain a compromise solution. Although the compromise solution

obtained in this way is efficient for some possible realizations of the uncertain coefficients,
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it might not be the most adequate one to the interval MOLP (IMOLP) problem. In fact, if
the gradients of the objective functions chosen are highly correlated, the scope of the
search might be reduced and ultimately the gradient cone of each objective function

becomes a ray (Antunes & Climaco, 2000).

On the other hand, the optimizing approach extends the concept of efficiency, in other
words, Pareto optimality or noninferiority, used in traditional MOLP problems to the
interval objective function case. In this context, there are two kinds of optimal solutions to
the IMOLP problem. The “necessarily efficient” solutions are the most reasonable ones,
because they are efficient for all conceivable realizations of objective function coefficients
within the given range. However, in most situations they may not exist; on the other hand,
the “possibly efficient” solutions, which are efficient for at least one of the objective
function coefficient vectors within the given range of conceivable variations, are minimally
reasonable and are considered to be the optimistic ones (Inuiguchi & Kume, 1989; Ida,

1999).

There are several approaches that allow for the enumeration of all possibly efficient
solutions; however, the required computational burden might be considerable if the
number of interval coefficients on the objective function is high. Another issue is that when
the decision-maker (DM) is faced with a large set of solutions, in many cases with just slight
differences among the objective function values, the decision problem becomes even more

complex (Antunes & Climaco, 2000).

In this Chapter, we explore new conditions for testing necessarily/possibly efficiency of a
basic non-degenerate solution in IMOLP problems. We show the properties of necessarily
efficient solutions in connection with possibly and necessarily optimal solutions to the
related single objective problems. Furthermore, we utilize the tolerance approach and
sensitivity analysis for testing the necessary efficiency. Finally, based on the new
conditions, a procedure to obtain some necessarily efficient and strictly possibly efficient

solutions to multiobjective problems with interval objective functions is suggested.
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1.4.2. Reconciling different aspects of life satisfaction

There is a fairly general consensus on the main factors linked to life satisfaction, which are
largely similar across countries; for example, a significant number of cross-sectional studies
underline the positive association between workers' income and their life satisfaction
(Diener & Seligman, 2004; Van Praag & Ferrer-i-Carbonell, 2004). In addition, Stevenson
and Wolfers (2013) demonstrated that the life satisfaction of individuals is positively
related to income, without establishing a limit in this relationship (the so-called "Easterlin
Paradox"). It has also been shown that being unemployed has an important negative
relationship with individual satisfaction (Lucas, Clark, Georgellis, & Diener, 2004), whereas
being employed generally brings benefits (Griin, Hauser, & Rhein, 2010). On the other
hand, in addition to the positive influence on satisfaction that job-related income implies,
other non-pecuniary dimensions, such as social validation and other psychological factors
(Layard, Clark, & Senik, 2012), may help explain these findings. In this regard, also other
issues such as culture, marriage, health condition, socio-demographic environment, etc.

can influence life satisfaction (Diener, 2000).

In the case of family status and marriage, these factors appear to be favourably combined
with satisfaction (Diener, Gohm, Suh, & Qishi, 2000; Bailey & Snyder, 2007), while having
children may have significant impacts (Cetre, Clark, & Senik, 2016), although this effect is
unclear (Frey & Stutzer, 2006). Additionally, a good health status tends to be a prerequisite
for being successful in a job, and therefore has a positive implication on life satisfaction

(Arrow, 1996).

Furthermore, while higher levels of education tend to be positively associated with life
satisfaction (Salinas-Jiménez, Artés, & Salinas-Jiménez, 2011; Michalos, 2017), Clark and
Jung (2017) suggested that higher education levels are negatively related to life
satisfaction. In addition, a link between age and life satisfaction was also found (Frijters &
Beatton, 2012). In this line of work, Switek and Easterlin (2016) examined life satisfaction
between ages 22 and 40 and found that it is correlated with age, decreasing after reaching
the age of 30; Blanchflower and Oswald (2017) have also indicated that life satisfaction

decreases within midlife (around 50 years old).

Finally, jobs have different features that can be more attractive than others —e.g., jobs that

allow more autonomy are generally related to higher job satisfaction (Benz & Frey, 2008).
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Despite the prolific debate of prior studies on the main determinants of workers’ life
satisfaction, studies which explore and evaluate compromises among these distinct
features are missing. This is the main contribution of Chapter I, to the extent that this
methodological approach enables establishing valid implications on the potential trade-offs
among different aspects of workers’ life satisfaction, according to different settings given

herein as confidence intervals.

In Section 3.1 of Chapter Il, we explore the trade-offs between three different aspects of
job satisfaction (satisfaction with earnings, job security, and working times), in order to
reach compromise levels across these features. The methodology employed with this
purpose couples econometric and multiobjective interval programming methodologies,
enabling to assess the trade-offs of particular aspects of working conditions, considering

different scenarios given as intervals.

We use data from the Spanish labour market obtained from the European Community
Household Panel for the period 1995-2001. Based on these data, econometric estimates
were conducted to obtain the relationship between the different aspects of job satisfaction
under assessment and an individual/contextual set of features. In a second stage we apply
multiobjective programming techniques to explore different trade-offs and compromises
across these aspects of job satisfaction. Finally, we propose a new procedure for obtaining
“possibly” efficient solutions to MOLP problems with interval objective function
coefficients based on an achievement scalarizing function which considers reference point
techniques. The solutions thus obtained are the closest possible to the corresponding

interval ideal solutions according to the concept of “necessary” subtraction.

In Section 3.2. of Chapter Il we extend this line of work by analysing the main factors that
might have an influence on the trade-offs among four different aspects of workers’ life
satisfaction (satisfaction with education, present job, family life, and social life) in reaching
compromises between them. Furthermore, we have conducted a separate analysis for both
male and female workers, since they may have differences in terms of these aspects of life
satisfaction (Stevenson & Wolfers, 2009), specifically taking into consideration the
mainstream literature that indicates that women carry the majority of housework, which
potentially has implications on the working-life satisfaction balance (Lachance-Grzela &

Bouchard, 2010; Pailhé, Solaz, & Souletie, 2019, among others). The data used in our study
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refers to 34 countries! and were obtained from the 3™ European Quality of Life Survey
(EQLS) — European Foundation for the Improvement of Living and Working Conditions
(2014) —, conducted by Growth from Knowledge, EU Custom Research and Coordination
Centre (GfK EU3C), which was commissioned by the European Foundation for the

Improvement of Living and Working Conditions (Eurofound).
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2.1. New conditions for testing necessarily/possibly efficiency of non-degenerate basic

solutions based on the tolerance approach (pp. 341-355)

Henriques, C. O., Inuiguchi, M., Luque, M., & Figueira, J. R. (2020). New conditions for testing necessarily/possibly
efficiency of non-degenerate basic solutions based on the tolerance approach. European Journal of Operational

Research, 283(1), 341-355. DOI: /10.1016/j.ejor.2019.11.009

In this paper, a specific type of multiobjective linear programming problem with interval objective func- tion
coefficients is studied. Usually, in such problems, it is not possible to obtain an optimal solution which
optimizes simultaneously all objective functions in the interval multiobjective linear programming (IMOLP)
problem, requiring the selection of a compromise solution. In conventional multiobjective pro- gramming
problems these compromise solutions are called efficient solutions. However, the efficiency cannot be defined
in a unique way in IMOLP problems. Necessary efficiency and possible efficiency have been considered as two
natural extensions of efficiency to IMOLP problems. In this case, necessarily ef- ficient solutions may not exist
and the set of possibly efficient solutions usually has an infinite number of elements. Furthermore, it has been
concluded that the problem of checking necessary efficiency is co- NP-complete even for the case of only one
objective function. In this paper, we explore new conditions for testing necessarily/possibly efficiency of basic
non-degenerate solutions in IMOLP problems. We show properties of the necessarily efficient solutions in
connection with possibly and necessarily optimal solu- tions to the related single objective problems.
Moreover, we utilize the tolerance approach and sensitivity analysis for testing the necessary efficiency.
Finally, based on the new conditions, a procedure to obtain some necessarily efficient and strictly possibly
efficient solutions to multiobjective problems with interval objective functions is suggested.
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3.1. A multiobjective interval programming model to explore the trade-offs among different

aspects of job satisfaction under different scenarios (pp. 35-46)

Henriques, C. O., Luque, M., Marcenaro-Gutierrez, O. D., & Lopez-Agudo, L. A. (2019). A multiobjective interval
programming model to explore the trade-offs among different aspects of job satisfaction under different

scenarios. Socio-Economic Planning Sciences, 66, 35-46. DOI: 10.1016/j.seps.2018.07.004

The need for greater concern about job quality/satisfaction seems clear, due to its potential link with workers'
productivity, to the extent it affects employees' quitting behaviour, absenteeism, turnover, and firms'
productivity.

In order to guide managers and policy makers when making decisions related to future hiring of human resources,
a multiobjective interval programming model, based on the results of an econometric estimation, is suggested
where different (and conflicting) aspects of job satisfaction are considered. The modelling framework thus
obtained allows assessing the trade-offs among the different aspects of job satisfaction under different scenarios
herein given within interval ranges. Data obtained from Spain are used to carry out the model's instantiation.
Possibly efficient solutions are then generated with the help of scalarizing problems relying on reference point-
based methods. The solution approach herein proposed allows computing with a lower computational effort the
closest “possibly” efficient solutions attainable regarding their corresponding interval ideal solutions. Overall, the
results obtained highlight the trade-off between earnings and quality of life, particularly under a pessimistic
scenario, with the maximization of earnings leading to the lowest value of the working times. Conversely, the
lowest value obtainable for earnings is reached with the consideration of both scenarios when the maximization
of the satisfaction of the quality of life seekers is attained. Finally, the trade-off between less prone to risk workers

and quality of life seekers is also revealed, with the lowest job security levels found in the solution that maximizes
working times.
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3.2. Reaching compromises in workers’ life satisfaction: a multiobjective interval

programming approach (pp. 1-33)

Henriques, C. O., Lopez-Agudo, L. A., Marcenaro-Gutierrez, O. D., & Luque, M. (2019). Reaching compromises in
workers’ life satisfaction: a multiobjective interval programming approach. Journal of Happiness Studies (article

in press). DOI: 10.1007/s10902-020-00226-8

The appraisal of job satisfaction and life satisfaction has been the focus of attention of work-family research.
Despite being frequently regarded as a non-work variable, life satisfaction plays an important role in
organizational behaviour and human resource management. Previous research has ascertained that workers’ life
satisfaction is inherently a multidimensional concept. We extend this line of work by analysing the main factors
that might have an influence on the trade-offs among four different aspects of workers’ life satisfaction
(satisfaction with education, present job, family life, and social life) in reaching compromises between them. A
methodological approach that combines econometric and multiobjective interval programming techniques has
been used. This methodological framework allows evaluating the compromises of specific aspects of workers’
personal and working conditions in different scenarios given as intervals. Our findings suggest that female
workers must generally spend more time at their jobs than men to reach the highest balanced levels of
satisfaction across all aspects under evaluation. Additionally, one child is sufficient to reach the highest levels of
life satisfaction (among all factors considered in its assessment) for both men and women. One possible policy
implication of these results may be that existing work-family arrangements are not sufficient in the current
context of falling birth rates all over Europe.
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4.1. Results and discussion

In this section we provide a brief discussion of the results found with regard to our research

questions.

1. Is there any better way of depicting real socio-economic problems under different

settings without increasing the computational burden involved?

It seems clear that workers’ life satisfaction is not a single dimensional measure. Rather
than that, there are different (and conflicting) aspects that influence workers’ satisfaction
with personal and working conditions. Therefore, the use of multiobjective programming
tools is more suitable than the classical single objective approaches, because they allow
considering the intrinsic multidimensional nature of the problems under analysis. To the
best of our knowledge this type of methodology has rarely been applied to qualitative

variables such as different aspects of life satisfaction.

Another interesting aspect of this thesis lies on the joint application of multiobjective
programming techniques with econometric models, allowing us to obtain information and
results that classical econometric models are not able to provide, namely the identification
of “efficient compromise solutions”. Furthermore, econometric techniques are also used
to estimate the range of variation of the objective function coefficients that are then used
to instantiate the IMOLP models. By following this approach, it is possible to appraise the
trade-offs among the different aspects of workers’ life satisfaction under different

scenarios given herein within interval ranges.

With regard to the computational burden involved in the generation of solutions to these
IMOLP models, new sufficient conditions for testing necessarily and possibly
efficiency/optimality have been established in Chapter I. Based on these conditions a
procedure for testing necessary efficiency and strict possible efficiency has also been
suggested. Finally, it was also demonstrated that these conditions can be tested by linear

programming techniques, improving the computational load of previous procedures.

Based on the reasoning previously established, a new solution procedure has also been
proposed in Chapter Il through the use of scalarizing problems to solve two multiobjective

interval models applied to real socio-economic problems. The surrogate scalarizing
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problems proposed allow generating possibly efficient solutions without requiring a

considerable computational effort and using a simple mathematical formulation.

2. How do workers find compromises between different aspects of job satisfaction?

In order to answer to this research question, we have explicitly assessed (in Section 3.1. of
Chapter Il) the trade-offs between three key job satisfaction features specifically valued by

workers: earnings, job security and working times.

In the first step of our analysis we obtained the interval ideal solutions (i.e. the individual
optimal values for each interval objective function) using the lower and upper coefficients
of the objective functions (earnings, job security and working times), respectively. The
assessment of these solutions (and corresponding workers’ profiles) offers a global
overview of the trade-offs between the distinct features of job satisfaction according to
different scenarios, i.e. both in the best- and worst-case coefficient scenarios (by employing
the upper bound and the lower bound of the objective function coefficients, respectively),

thus accounting for an optimistic and a pessimistic scenario.

In this framework, the profile of the most ambitious workers (i.e. more attracted by
earnings) according to an optimistic scenario is consistent with: a married employee of
about 47 years of age; higher education completed; working more than 40 hours per week;
a seniority position between 10 to 14 years; a supervisory status with a permanent
contract; working in companies from “other industries” with 5 to 19 workers; a net family
income of 4.196*103 Euros, corresponding to a gross real hourly wage of 9.61 Euros. Under
a pessimistic scenario the following changes occur with regard to the profile previously
obtained: a net family income of about 3.099*103% Euros (but with the same real hourly
wage obtained under an optimistic scenario); working in firms with less than 5 workers.
The profile of less prone to risk workers (i.e. more focused on job security) following an
optimistic scenario is compatible with: a married employee of about 47 years of age; a
lower education level than the one obtained for the most ambitious type of worker (in both
scenarios), corresponding to the first level of secondary education or lower; working more
than 40 hours per week; a permanent contract and a supervisory status with a high

seniority level of 10 to 14 years; a gross real hourly wage of 6.46 Euros, but with a net family
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income of 4.196*10° Euros; working in firms with 20 to 99 workers belonging to the public
education sector. Under a pessimistic scenario the following changes take place with regard
to the latter profile: a net family income of about 3.761 *10° Euros; working in reduced
sized firms with less than 5 workers firms belonging to “other industries”. Finally, the profile
of workers more concerned with their quality of life (i.e. with working times) according to
an optimistic scenario is congruent with: a married employee with 53 years old who is not
willing to work more than 40 hours per week; a supervisory status with a gross hourly wage
of 9.61 Euros (the same level attained by the most ambitious workers); higher education,
but accepting the lowest level of income (i.e. 3.099*103 Euros); a seniority of 15 or more
years, with a permanent contract within the public education sector in a big firm of 20 to
99 workers. In a worst-case scenario these workers differ from the previous ones in that
they have a gross hourly wage of 6.46 Euros; a level of education reduced to the first level
of secondary education or lower; a level of seniority of 10 to 14 years; work in small firms
with less than 5 workers belonging to the sectors of utilities and construction. With this
regard it is also important to mention that these workers pay less attention to the type of

contract, since they become satisfied without a permanent contract.

In summary, these outcomes underline the trade-off between earnings and quality of life,
specifically under a pessimistic scenario, with the maximization of earnings leading to the
lowest value of satisfaction with working times. Contrariwise, the lowest value reachable
for earnings is achieved in both scenarios when the maximization of the satisfaction of the
quality of life seekers is obtained. Finally, the trade-off between less prone to risk workers
and quality of life seekers is also established, with the lowest job security levels found in

the solution that maximizes the satisfaction with working times.

These results show the conflicting nature between the job satisfaction features under
assessment, highlighting the importance of grasping compromises between these features
of job satisfaction. With this aim, we assigned the same weights to all the axes of evaluation
of job satisfaction under scrutiny (seeking for a more balanced profile). The solution thus
obtained seems to indicate the profile of a man that is aiming for a gross real hourly wage
of 6.46 Euros. This low ambition regarding the earnings obtained is also reflected on the
level of education attained, corresponding to the first level of secondary education or

lower. Nevertheless, the satisficing net family income is around 4.196*103 Euros (which
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corresponds to the same level obtained for the most ambitious considering both scenarios
and less prone to risk workers under an optimistic scenario). Overall, our findings suggest
that more balanced profiles are more demanding, with 47-year-old workers asking for
characteristics requested by quality of life seekers, i.e. working less than 40 hours per week,
at the expense of a lower gross real hourly wage of 6.46 Euros. Nevertheless, the level of
net income aimed by these workers is the highest attainable (i.e. the same aimed by more

ambitious and less prone to risk workers under an optimistic scenario).

3. How do workers reconcile different features of life satisfaction?

In order to answer to this research question, we have explicitly addressed (in Section 3.2 of
Chapter Il) four axes of evaluation of male and female workers’ life satisfaction: satisfaction

with education, present job, family life and social life.

The solutions obtained with our models suggest that female workers tend to attain a higher
level of satisfaction than men (amidst all aspects of life satisfaction under scrutiny) when
they spend more time at their paid jobs. This may be related to the fact that longer hours
of unpaid housework are no longer "satisfying" female workers, whose job satisfaction is
tied to prolonged hours of paid work. These results appear to suggest the willingness of
women to overcome the traditional conception of gender that favours men’s careers over
women’s careers in dual-earner households (Pixley, 2009). Moreover, in almost all settings,
a balanced optimal satisfaction level for women implies a monthly net income lower or
equal than for men. In addition, women achieve the highest level of satisfaction in all
scenarios and aspects of life satisfaction when they are married or living with a partner.
Analogous results are obtained for men, except in the case of satisfaction with education,
which is positively related to being separated or divorced and not living with a partner.
With the maximization of satisfaction with education both genders have professional
occupations in the two extreme scenarios. Female and male workers achieve their highest
levels of life satisfaction (amongst all possibilities under assessment) when they reach the

ages from 40 to 42 and 40 to 43, respectively.

As it would be expected, the highest level of satisfaction in terms of education is attained

for both male and female workers with tertiary education. Irrespective of gender, the
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maximization of family life satisfaction in a worst-case scenario leads to a low level of
household net monthly income. It is worth noting that in order to reach the highest level
of satisfaction with family life male workers seem to be willing to sacrifice the working time

to less than 30 hours, whereas female workers seem to be willing to work 50 hours or more.

The lowest level of unemployment rate is positively related to present job satisfaction. In
this case, male workers become more satisfied with a management position in both
scenarios while women become more satisfied with a professional occupation in a worst-
case scenario and a manager occupation in the best-case scenario. Finally, while occupation
as a service worker shows a positive effect on social life maximization for female workers,

male workers become more satisfied in this regard when occupying a managerial position.

In sum, our results show that these workers’ profiles change with the scenarios considered
and with gender, illustrating the presence of trade-offs between the four features of life
satisfaction and underlining the importance of pursuing compromises among these
aspects. With this reasoning in mind, the next solution was obtained by considering the
same importance for reaching each corresponding ideal solution (either in a best- or worst-
case scenario). Irrespective of gender, this compromise solution shows that a tertiary level
of education and a very high quartile of monthly net income (as found by Diener &
Seligman, 2004; Van Praag & Ferrer-i-Carbonell, 2004; Stevenson & Wolfers, 2013) favour
life satisfaction. Once more, being married or living with a partner, having one child and a
good health status are aspects valued by both genders in terms of balanced life satisfaction
(Arrow, 1996; Diener, Gohm, Suh, & Qishi, 2000; Bailey & Snyder, 2007; Cetre, Clark, &
Senik, 2016). The main discrepancies between male and female workers are mainly found
in terms of their occupation and working time (Gash, Mertens, & Romeu Gordo, 2010).
While men become more satisfied with management positions (as also suggested by Lup,
2017) when they work less than 30 hours per week, women rather prefer professional
occupations and to work less than 50 hours to obtain the same optimal balanced level of
satisfaction. Furthermore, men can be more satisfied when they are on an apprenticeship,
training scheme or other, whereas women become more satisfied when they are not on a
fixed term contract of less than 12 months or on a temporary employment agency contract.

Finally, regarding age, both male and female workers become more satisfied when they are
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middle aged (around 42-43 years; as established by Blanchflower & Oswald, 2008) and if

the lowest level of unemployment rate is reached.

In general, it can be concluded that women present higher scores in terms of satisfaction
with education than men (in all scenarios). In the case of satisfaction with family life, men
seem to be better off (in all situations). In what regards the situation at their present jobs,
men reach higher levels of satisfaction under a best-case scenario, while women reach
higher levels of satisfaction if a worst-case scenario is considered. Finally, analogous

findings are also obtained concerning the satisfaction with social life.

4.2. Conclusions

Concerns with workers’ life satisfaction have been gaining attention on the policy debate
across the EU because of its contribution to firms’ productivity. It is being argued that public
policies should improve workers’ life satisfaction, becoming a relevant objective, to the
extent that it might benefit both employers and workers. Although workers’ life satisfaction
has been considered a relevant subject in the literature, studies focused on how to reach
comprises between the determinants of workers’ life satisfaction are still scarce. This may
be due to the difficulties in determining the degree of association that many — and
sometimes conflicting and mixed — factors can have with different aspects of workers’ life
satisfaction. Because of that, policy makers need to be supported by sound tools that can
help them design policies which could influence workers’ life satisfaction according to their

major concerns.

In order to reach that objective, we have combined both econometric and multiobjective
interval programming methodologies. The combination of these techniques enabled us
exploring different scenarios which cannot be captured only by using separately each one
of these methodologies. Additionally, due to the potential differences in the compromises
reached for different workers’ profiles, we have performed this analysis differentiating
them by gender. Furthermore, the present work goes beyond the life satisfaction
mainstream literature, which is usually focused on a particular country, by using data that

allows reaching a broader range of countries.

In terms of policy implications, our findings bring to light the need to foster the debate on

the rationality of working times in Spain because, depending on the workers’ profiles,
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increasing working hours is consistent with satisfaction in terms of job security and
earnings but decreases the level of satisfaction with working times. Furthermore, since
permanent contracts favour higher levels of satisfaction for almost all type of workers,
except for those seeking for higher quality of life levels under a pessimistic scenario, the
impacts for DMs (managers and human resources managers) and workers in terms of

‘flexicurity’ should be re-evaluated.

An additional possible consequence of the results found, for both men and women, is that
the existing work-family arrangements seem to be inadequate in face of the current
tumbling birth rates across Europe, specifically when an increase of the number of children
does not seem to lead to the highest — balanced — levels of life satisfaction. Overall, our
results underline the importance of simultaneously assessing qualitative features of
people’s life in order to apprehend how people reconcile the distinct features of life

satisfaction in the presence of trade-offs among these aspects in a context of uncertainty.

4.3. Future research directions

The study of the main determinants of worker’s life satisfaction should ideally add to the
gender analysis the distinction between “main breadwinner in the household” and “no
main wage earner”; however, the dataset under scrutiny did not include information on
this division (or any way to identify the “main breadwinner in the household” from the

variables provided, as income information is at household level).

Another research topic of interest is related to part-time working which has become a
common way sought by women and some men all over Europe to reconcile their work and
family responsibilities. Nevertheless, several studies have reported that part-time workers
face career penalties, regarding lower status and income, and less training and progression
opportunities, among others. Therefore, it can be concluded that work-life balance seems
to be particularly influenced by working time arrangements and thus it would be of interest
to consider this specific feature (i.e. part-time vs. full-time workers) in our future research
agenda. In this regard, other ways of division could also be accounted for (e.g. by age and

by country).

In what concerns the methodological approach followed, other mathematical optimization

tools could be explored and combined with econometric techniques to gain further insights
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regarding other socio-economic contexts. Specifically, since there has been an increasing
awareness of the importance of the efficiency assessment of the public education sector
which has been at the forefront of the political agenda in many countries. In particular, the
use of non-parametric methods, such as Data Envelopment Analysis (DEA) allows easily
tackling multiple inputs and outputs. Due to its flexibility, DEA provides help with the
identification of possible sources of inefficiency offering public decision-makers (DMs) the

chance of studying ways to overcome them.

In this vein, the existing approaches that incorporate the DMs’ preferences in DEA models
do not allow accounting for different priorities and individual expansion and contraction
scales regarding the outputs and inputs. However, many real-world problems require the

use of non-radial measures of technical efficiency (Aparicio et al., 2018).

In this context, it would be useful to use non-radial non-oriented modelling DEA
frameworks and on top of that, consider a set of contextual variables that could allow
analysing to what extent the inefficiency of the Decision Making Units - DMU (e.g. schools,
countries) considered is associated with some characteristics of their environment. Also,
finding ways to explore hybrid DEA-MOLP approaches that could incorporate the DM’s
preferences should be a future research direction along with the development of a
procedure to perform the robustness analysis of the results thus obtained either in a worst
or best-case scenario (following an interval programming approach). This latter uncertainty
handling procedure could be relevant to assess how changes in those measures with intra-
DMU variability (i.e. with more than one observation for each DMU —for e.g. in the case of
schools, test scores and the socio-economic status of students), might affect the scores of

efficient DMUs.

Besides, since there has been a prolific number of studies with the application of DEA to
educational efficiency, specifically resorting to data gathered from Programme for
International Student Assessment (PISA) and there is a lack of scientific literature that
assesses the efficiency of the global population of Portuguese secondary schools through

PISA Data, this could suggest a particularly good context of application.

Finally, future work should further study how we can computationally check the conditions

employed in the procedure proposed in Chapter I.
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Segun la perspectiva econdmica clasica, el capital humano se refiere a los "factores de
produccidn utilizados para crear bienes o servicios que no se consumen significativamente en
el proceso de produccion" (Boldizzoni, 2008). En este sentido, como cualquier otro factor de
produccién, es un insumo que genera valor agregado econdmico. No obstante, el capital
humano también implica "el conocimiento, las habilidades, las competencias y los atributos
en las personas que facilitan la creacidn de bienestar personal, social y econdmico" (Rodriguez
y Loomis, 2007). Como resultado, la evaluacién de los rendimientos de la inversidén en capital
humano es un esfuerzo complejo y desafiante que ha llamado la atencién de la economia de

la educacién desde el influyente trabajo de investigacion de Schultz (1961).

Como se indica en Schultz (1961), las actividades que promueven la productividad de los
trabajadores deben ser percibidas como "inversiones" en "capital humano". En este contexto,
la evidencia muestra que las personas que estan satisfechas con su trabajo tienden a ser mas
productivas (Graham, Eggers y Sukhtankar, 2004; Oswald, Proto y Sgroi, 2015). Investigaciones
previas han determinado que la satisfaccidon con la vida de los trabajadores es inherentemente
un concepto multidimensional. Sin embargo, todavia faltan estudios que aborden
explicitamente la evaluacion de la interaccidn entre los diferentes factores que podrian estar
afectando a la satisfaccion con la vida de los trabajadores. Este es el objetivo principal de esta
tesis doctoral, en la medida en que pretende proponer enfoques novedosos basados en la
combinacidn de técnicas econométricas y de programacion intervalar multiobjetivo, donde
los distintos ejes de evaluacidn de la satisfaccion de la vida de los trabajadores se traducen en

diferentes funciones objetivo y restricciones.

En este marco, el uso de modelos de programaciéon multiobjetivo intervalar es
particularmente atil, puesto que en lugar de suponer que todos los coeficientes y pardmetros
son dados a priori, consideran el hecho que la informacién requerida para estimar estos
modelos rara vez es completa y estd sujeta a incertidumbre. Por otro lado, ademas de

combinarse facilmente con metodologias econométricas, este enfoque proporciona mas

38 Implementing Interval Programming Techniques to the Optimal Design of Socio-economic Policies



informacidn sobre el problema al permitir la consideracién de escenarios distintos que de otro

modo no serian contemplados.

Partiendo de ese marco metodoldgico, que ha sido desarrollado en el capitulo | de esta tesis,
se ha analizado -en el resto de los capitulos- aplicaciones concretas en el marco de algunas
politicas socioecondmicas referidas, especialmente, al mercado laboral. Para entender la
relevancia de esos analisis, cabe recordar que muchas de las principales reformas politicas
emprendidas por la Union Europea (UE) se han centrado en los mercados laborales nacionales
(reforma del sistema de protecciéon del desempleo, horario de trabajo, salario minimo,
conciliacion de la vida personal y laboral, etc.), con el objetivo de hacerlos mas flexibles.
Independientemente del éxito potencial de muchas de estas medidas, lo que parece claro es
la necesidad de una mayor preocupacion por la calidad - y satisfaccion- del trabajo, debido a
su posible vinculo con la productividad (mas alta) del trabajador, a través del absentismo (mds
bajo), la rotacién (mas baja) y, en términos generales, (mejor) desempefio laboral vy
rendimiento continuado. Con este razonamiento en mente, en su estrategia de Lisboa, la UE
argumento que las politicas para mejorar la satisfaccion laboral podrian aportar beneficios

tanto para los empleados como para los empleadores.

Al margen de esa consideracidn, la satisfaccién laboral es importante en si misma como parte
del bienestar social. Ademas, las medidas de satisfaccion laboral, como un indicador de la
calidad del trabajo, parecen ser predictoras utiles del comportamiento futuro del mercado
laboral. Las decisiones de los trabajadores sobre si trabajar o no, qué tipo de trabajo aceptar
o si permanecer en él, es probable que dependan en parte de la evaluacidn subjetiva de su

trabajo por parte del trabajador; en otras palabras, de su satisfaccién laboral.

Otro tema importante que merece atencion especial se refiere a los cambios que tuvieron
lugar en el mercado laboral con la incorporacién masiva de mujeres a las actividades
remuneradas (Galvez y Fernandez, 2007). De hecho, algunos autores han visto en esta
transformacion la causa de uno de los fendmenos demograficos mas relevantes que se ha
observado recientemente en las economias mds desarrolladas: la disminucidn de las tasas de
fertilidad (Comisién Europea, 2002; Kohler, Billari y Ortega, 2002; Buckles, 2008). Ademads, ha
habido un aumento en la esperanza de vida al nacer que, junto con la tasa de natalidad mas

baja, ha generado un "envejecimiento demografico" de la poblacion. Del mismo modo, las
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dificultades para conciliar el trabajo con la vida familiar parecen haberse convertido en una
restriccion para las decisiones relativas a la maternidad, por lo que este es un tema relevante

de la agenda politica estrechamente relacionado con las condiciones del mercado laboral.

En sintesis, el trabajo de investigacidon contenido en esta tesis trata de responder a las

siguientes cuestiones:

1. ¢Hay alguna forma mejor de modelizar y resolver problemas socioecondmicos reales en

diferentes entornos sin aumentar la carga computacional involucrada?

2. {COmo encuentran los trabajadores un equilibrio entre los diferentes aspectos de la

satisfaccion laboral?

3. ¢Como concilian los trabajadores las diferentes caracteristicas de la satisfaccion con la vida?

En este sentido, las principales novedades introducidas por este trabajo de investigacion son

las siguientes:

1) combina el uso de técnicas de programacion econométricas y multiobjetivo mediante el
uso de intervalos, permitiendo la evaluacion de situaciones conflictivas entre diferentes
aspectos que podrian influir en las condiciones personales y laborales de los trabajadores,

considerando diferentes escenarios dados como intervalos;

2) propone nuevos procedimientos para solventar problemas que permiten generar
soluciones "posiblemente" eficientes que estén lo mas cerca posible de la solucién ideal de
intervalo sin requerir un esfuerzo computacional considerable y utilizando una formulacion

matematica simple;

3) explora nuevas condiciones para probar soluciones que puedan considerarse
“necesariamente” y “posiblemente” eficientes, estableciendo nuevas vias para encontrar
algunas soluciones robustas a problemas multiobjetivo con funciones objetivo intervalares sin

una carga computacional muy grande;

4) valida el marco metodoldgico sugerido utilizando datos para Espafia y para 34 paises que

también tienen en cuenta las diferencias de género.
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Esta tesis se organiza de la siguiente manera. En la Introduccion se presentan las principales
motivaciones, significado, objetivos y contribuciones de este trabajo. El Capitulo | proporciona
una descripcién de los principales conceptos tedricos y los supuestos subyacentes
relacionados con el enfoque metodoldgico que se utilizard para obtener soluciones robustas
para los modelos descritos mas adelante en el Capitulo Il. También se ofrece una revisiéon
actualizada de las metodologias intervalares que se encuentran en la literatura cientifica, lo
que pone de manifiesto los principales desafios que deben enfrentarse en el calculo y la
clasificaciéon de soluciones posiblemente eficientes en términos de robustez. Finalmente,
también se sugiere un nuevo procedimiento para obtener algunas soluciones necesariamente
eficientes y estrictamente posiblemente eficientes para problemas multiobjetivo con

funciones objetivo intervalares.

El Capitulo Il propone dos modelos de programacién intervalar multiobjetivo basados en los
resultados de estimaciones econométricas, donde se consideran aspectos diferentes (y
conflictivos) de la satisfaccion con la vida de los trabajadores. También se sugiere un enfoque
novedoso que utiliza problemas de escalarizaciéon que se basan en métodos de punto de
referencia, para calcular las soluciones posiblemente eficientes para estos modelos. El primer
modelo utiliza datos obtenidos para Espafia y tiene como objetivo explorar los niveles de
compensacion entre tres caracteristicas relacionadas con el trabajo que se dice que son
valoradas por los trabajadores: ganancias, seguridad laboral y tiempos de trabajo. El segundo
modelo utiliza datos de 34 paises para analizar como los trabajadores (hombres y mujeres)
concilian la satisfaccion con la educacidn, el trabajo actual, la vida familiar y la vida social. En
la parte final de esta tesis, se discuten los principales resultados obtenidos, se extraen algunas

conclusiones y se indican potenciales futuras vias de ampliacidn de esta linea de investigacion.

En las siguientes subsecciones, se desarrolla con mayor profusion el contenido de cada

Capitulo.

En concreto, el Capitulo | establece las bases para el enfoque metodoldgico desarrollado y
utilizado en los modelos planteados en el Capitulo Il. Se utilizan técnicas de programacion
lineal multiobjetivo (MOLP) para explorar diferentes compensaciones y dilemas entre los
distintos aspectos relativos a la satisfaccion de la vida de los trabajadores. En este marco, el

uso de la programacion por intervalos es uno de los enfoques que permite abordar la
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incertidumbre asociada con los coeficientes de estos modelos. A diferencia de la
programacion estocastica o la programacion difusa, que comienzan con la especificacion o la
suposicién de distribuciones probabilisticas y distribuciones posibilisticas, respectivamente, y
con las técnicas de optimizacion de robustez que inherentemente consideran una formulacién
maxima-minima (es decir, el peor de los casos), solo la programacién intervalar requiere
informacidén sobre el rango de variacién de algunos (o todos) de los parametros (Oliveira y

Antunes, 2007).

En los problemas de programacién multiobjetivo intervalares, la seleccidn de soluciones de
compromiso se vuelve mas compleja porque la eficiencia no se puede definir de una manera
Unica. Se pueden usar dos enfoques diferentes para tratar las funciones objetivo intervalares
(Inuiguchi y Sakawa, 1995): el enfoque satisfaciente y el enfoque de optimizacion. En el
enfoque satisfaciente, cada funcién objetivo intervalar se transforma en una o varias
funciones objetivo, es decir, optimizando el limite inferior, el limite superior y el valor central
de los intervalos, etc., para obtener una solucion de compromiso. Aunque la solucion de
compromiso obtenida de esta manera es eficiente para algunas posibles realizaciones de los
coeficientes inciertos, podria no ser la mas adecuada para el problema intervalar MOLP
(IMOLP). De hecho, si los gradientes de las funciones objetivo elegidas estan altamente
correlacionados, el alcance de la busqueda podria reducirse y, en ultima instancia, el cono de

gradiente de cada funcidn objetivo se convierte en un rayo (Antunes y Climaco, 2000).

Por otro lado, el enfoque de optimizacién extiende el concepto de eficiencia, en otras
palabras, la optimizacion de Pareto o la no inferioridad, utilizada en los problemas
tradicionales de MOLP al caso de la funcion objetivo de intervalo. En este contexto, hay dos
tipos de soluciones Optimas para el problema IMOLP. Las soluciones "necesariamente
eficientes" son las mas razonables, porque son eficientes para todas las realizaciones
concebibles de coeficientes de la funcion objetivo dentro del rango dado. Sin embargo, en la
mayoria de las situaciones pueden no existir; por otro lado, las soluciones "posiblemente
eficientes", que son eficientes para al menos uno de los vectores de coeficientes de la funcién
objetivo dentro del rango dado de variaciones concebibles, son minimamente razonables y se

consideran optimas (Inuiguchi y Kume, 1989; Ida, 1999).
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Existen varios enfoques que permiten la enumeracidn de todas las soluciones posiblemente
eficientes; sin embargo, la carga computacional requerida podria ser considerable si el
numero de coeficientes intervalares en la funcidon objetivo es alto. Otro problema es que
cuando el responsable de la toma de decisiones (DM) se enfrenta a un gran conjunto de
soluciones, en muchos casos con pequeiias diferencias entre los valores de la funcién objetivo,

el problema de decision se vuelve ain mas complejo (Antunes y Climaco, 2000).

En este capitulo, se exploran nuevas condiciones para probar la eficiencia “necesariamente/
posiblemente” de una solucién basica no degenerada en problemas IMOLP. Mostramos las
propiedades de soluciones necesariamente eficientes en relacién con las soluciones posibles
y necesariamente dptimas a los problemas de un solo objetivo relacionados. Ademas, se utiliza
el enfoque de tolerancia y el andlisis de sensibilidad para probar la eficiencia necesaria.
Finalmente, en base a las nuevas condiciones, se sugiere un procedimiento para obtener
algunas soluciones necesariamente eficientes y estrictamente posiblemente eficientes para

problemas multiobjetivo con funciones objetivo intervalares.

En lo que respecta a la aplicacion empirica de esta metodologia, es importante subrayar que
existe en la literatura un consenso bastante general sobre los principales factores relacionados
con la satisfaccion con la vida, que son muy similares en todos los paises; por ejemplo, un
numero significativo de estudios transversales subrayan la asociacién positiva entre los
ingresos de los trabajadores y su satisfaccion con la vida (Diener y Seligman, 2004; Van Praag
y Ferrer-i-Carbonell, 2004). Ademas, Stevenson y Wolfers (2013) demostraron que la
satisfaccion con la vida de las personas esta positivamente relacionada con los ingresos, sin
establecer un limite en esta relacién (la llamada "paradoja de Easterlin"). También se ha
demostrado que estar desempleado tiene una relacidon negativa importante con la satisfaccion
individual (Lucas, Clark, Georgellis y Diener, 2004), mientras que estar empleado
generalmente trae beneficios (Griin, Hauser y Rhein, 2010). Por otro lado, ademas de la
influencia positiva sobre la satisfaccion que implica el ingreso relacionado con el trabajo, otras
dimensiones no pecuniarias, como la validacién social y otros factores psicoldgicos (Layard,
Clark y Senik, 2012), pueden ayudar a explicar estos hallazgos. A este respecto, también otras
cuestiones como la cultura, el estado civil, el estado de salud, el entorno sociodemografico,

etc. pueden influir en la satisfaccién con la vida (Diener, 2000).
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En el caso del estado civil, este parece mantener una correlacion positiva con la satisfaccién
(Diener, Gohm, Suh y Qishi, 2000; Bailey y Snyder, 2007), mientras que tener hijos puede tener
un impacto significativo (Cetre, Clark y Senik, 2016), aunque este efecto no esta claro (Frey y
Stutzer, 2006). Ademas, un buen estado de salud tiende a ser un requisito previo para tener
éxito en un trabajo y, por lo tanto, tiene una implicacién positiva en la satisfaccion con la vida

(Arrow, 1996).

Ademas, si bien los niveles mas altos de educacidn tienden a asociarse positivamente con la
satisfaccion con la vida (Salinas-Jiménez, Artés y Salinas-Jiménez, 2011; Michalos, 2017), Clark
y Jung (2017) sugirieron que los niveles de educacién superior estan relacionados
negativamente esa satisfaccion. Ademas, también se encontrd un vinculo entre la edad y la
satisfaccion con la vida (Frijters y Beatton, 2012). En esta linea de trabajo, Switek y Easterlin
(2016) examinaron la satisfaccion con la vida entre las edades de 22 y 40 afios, estableciendo
gue existe una correlacién positiva que disminuye una vez que el individuo supera los 30 afnos;
Blanchflower y Oswald (2017) también han indicado que la satisfaccidn con la vida disminuye

tras alcanzar la edad mediana (alrededor de los 50 afios).

Por ultimo, los trabajos tienen algunas caracteristicas que pueden ser mas atractivas que
otras, por ejemplo, los trabajos que permiten una mayor autonomia generalmente estan

relacionados con una mayor satisfaccion laboral (Benz & Frey, 2008).

A pesar del prolifico debate de estudios previos sobre los principales determinantes de la
satisfaccion con la vida de los trabajadores, faltan estudios que exploren y evalten soluciones
compromiso para los valores de estas caracteristicas diferenciales. Esta es la principal
contribuciéon del Capitulo I, en la medida en que este enfoque metodoldgico permite
establecer implicaciones validas sobre las posibles compensaciones entre los diferentes
aspectos de la satisfaccion con la vida de los trabajadores, de acuerdo con los diferentes

escenarios que se expresan como intervalos de confianza.

En la Seccidon 3.1 del Capitulo I, se exploran las compensaciones entre tres aspectos diferentes
de la satisfaccion laboral (satisfaccion con los ingresos, la seguridad laboral y los tiempos de
trabajo), a fin de alcanzar niveles de compromiso en estas caracteristicas. La metodologia
empleada con este propdsito combina metodologias econométricas y de programaciéon

intervalar multiobjetivo, lo que permite evaluar las compensaciones de aspectos particulares
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relativos a las condiciones de trabajo, considerando diferentes escenarios expresados a través

de intervalos.

En concreto, en la aplicacidon empirica se utilizan datos del mercado laboral espafiol obtenidos
del Panel de Hogares de la Comunidad Europea para el periodo 1995-2001. Con base en estos
datos, se realizaron estimaciones econométricas para establecer la correlacion entre los
diferentes aspectos de la satisfaccion laboral bajo evaluacidén y un conjunto de caracteristicas
individuales/contextuales. En una segunda etapa, se aplicaron técnicas de programacién
multiobjetivo para explorar soluciones con diferentes niveles de compensacidn y compromiso
entre estos aspectos de la satisfaccion laboral. Finalmente, se propuso un nuevo
procedimiento para obtener soluciones "posiblemente" eficientes para problemas MOLP con
coeficientes de funcidn objetivo intervalar, basados en una funcion de escalarizacién de logros
gue considera técnicas de punto de referencia. Las soluciones asi obtenidas son las soluciones
ideales mas cercanas posibles al intervalo correspondiente segun el concepto de sustraccion

"necesaria".

En la seccion 3.2. del Capitulo Il se amplia esta linea de trabajo analizando los principales
factores que pueden influir en las compensaciones entre cuatro aspectos diferentes de la
satisfaccion de la vida de los trabajadores (satisfaccion con la educacion, el trabajo actual, la
vida familiar y la vida social) para alcanzar compromisos entre ellos. Ademas, se realiza un
analisis por separado para los hombres y mujeres trabajadoras, ya que pueden presentar
notables diferencias en términos de estos aspectos de la satisfaccion con la vida (Stevenson y
Wolfers, 2009), teniendo en cuenta especificamente la literatura al uso que indica que las
mujeres realizan la mayoria del trabajo doméstico, lo que potencialmente tiene implicaciones
en el equilibrio de satisfaccién con la vida laboral (Lachance-Grzela & Bouchard, 2010; Pailhé,
Solaz y Souletie, 2019, entre otros). Los datos utilizados en el estudio se refieren a 34 paises 'y
se obtuvieron de la Tercera Encuesta Europea de Calidad de Vida (EQLS), Fundacién Europea
para la Mejora de las Condiciones de Vida y de Trabajo (2014), realizada por Growth from
Knowledge, EU Custom Research y Centro de Coordinacién (GfK EU3C); esta encuesta fue
encargada por la Fundacion Europea para la Mejora de las Condiciones de Vida y de Trabajo

(Eurofound).
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En lo que sigue se proporciona una breve discusidén, a modo de resumen, de los principales

resultados encontrados con respecto a las preguntas de investigacion planteadas.

1. ¢Hay alguna forma mejor de representar los problemas socioecondmicos reales en

diferentes entornos sin aumentar la carga computacional involucrada?

Parece claro que la satisfacciéon con la vida de los trabajadores no es una medida
unidimensional. En lugar de eso, hay aspectos diferentes (conflictivos) que influyen en la
satisfaccion de los trabajadores respecto a las condiciones personales y laborales. Por lo tanto,
el uso de herramientas de programacion multiobjetivo es mas adecuado que los enfoques
clasicos de objetivo Unico, ya que permiten considerar la naturaleza multidimensional
intrinseca de los problemas bajo andlisis. Hasta donde sabemos, este tipo de metodologia rara
vez se ha aplicado a variables cualitativas, como son los diferentes aspectos de la satisfaccion

con la vida.

Otro aspecto interesante de esta tesis radica en la aplicacién conjunta de técnicas de
programacién multiobjetivo con modelos econométricos, lo que permite obtener informacién
y resultados que los modelos econométricos clasicos no pueden proporcionar, es decir la
identificacidon de "soluciones compromiso eficientes". Ademas, las técnicas econométricas
también se utilizan para estimar el rango de variacion de los coeficientes de la funcién objetivo
gue luego se utilizan para resolver los modelos IMOLP. Siguiendo este enfoque, es posible
evaluar las compensaciones entre los diferentes aspectos de la satisfaccién con la vida de los

trabajadores bajo diferentes escenarios recogidos mediante intervalos.

Con respecto a la carga computacional involucrada en la generacién de soluciones para estos
modelos IMOLP, se han establecido nuevas condiciones suficientes para probar la
metodologia de optimizacidn desarrollada en el Capitulo I. Con base en estas condiciones, se
ha sugerido un procedimiento para probar la eficiencia necesaria y estrictamente posible.
Finalmente, también se demostrd que estas condiciones se pueden probar mediante técnicas

de programacion lineal, mejorando la carga computacional de los procedimientos anteriores.
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Basado en el razonamiento previamente establecido, también se ha propuesto un nuevo
procedimiento de solucién en el Capitulo Il mediante el uso de problemas de escalarizacion
para resolver dos modelos intervalares multiobjetivo aplicados a problemas socioecondmicos
reales. Los problemas de escalarizacion sustitutos propuestos permiten generar soluciones
posiblemente eficientes sin requerir un esfuerzo computacional considerable y apoyandose

en el uso de una formulacién matematica simple.

2. ¢Cémo encuentran los trabajadores soluciones éptimas equilibradas entre los diferentes

aspectos de la satisfaccion laboral?

Para responder a esta pregunta de investigacion, se han evaluado explicitamente (en la
Seccién 3.1. Del Capitulo 1) las compensaciones entre tres caracteristicas clave de satisfacciéon
laboral valoradas especificamente por los trabajadores: ganancias, seguridad laboral y tiempo

de trabajo.

En el primer paso del analisis realizado, se obtuvieron las soluciones intervalares ideales (es
decir, los valores éptimos individuales para cada funcién objetivo intervalar) utilizando los
niveles inferiores y superiores de los coeficientes de las funciones objetivo (ganancias,
seguridad laboral y tiempos de trabajo), respectivamente. La evaluacién de estas soluciones
(y los perfiles correspondientes de los trabajadores) ofrece una vision global de las
compensaciones entre las distintas caracteristicas de la satisfaccion laboral de acuerdo con
diferentes escenarios, es decir, tanto en el mejor como en el peor de los casos (usando el
limite superior e inferior de los coeficientes de la funcidn objetivo, respectivamente), lo que

representan sendos escenarios: optimista y pesimista.

En este contexto, el perfil de los trabajadores mas ambiciosos (es decir, mas atraidos por los
ingresos) de acuerdo con un escenario optimista es consistente con: un empleado casado de
aproximadamente 47 afios de edad; educacién superior completada; trabajando mas de 40
horas por semana; un puesto de antigliedad entre 10 y 14 aiios; supervisor con un contrato
permanente; trabajando en empresas de "otras industrias" con 5 a 19 trabajadores; un ingreso
familiar neto de 4,196 * 103 euros, que corresponde a un salario bruto real por hora de 9.61
euros. En un escenario pesimista, se producen los siguientes cambios con respecto al perfil
obtenido previamente: un ingreso familiar neto de aproximadamente 3,099 * 103 euros (pero

con el mismo salario por hora real obtenido en un escenario optimista); trabajando en
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empresas con menos de 5 trabajadores. El perfil de trabajadores menos propensos al riesgo
(es decir, mas centrados en la seguridad laboral) en un escenario optimista es compatible con:
un empleado casado de aproximadamente 47 afios de edad; un nivel educativo mas bajo que
el obtenido para el tipo de trabajador mas ambicioso (en ambos escenarios), correspondiente
al primer nivel de educacién secundaria o inferior; trabajando mads de 40 horas por semana;
un contrato permanente y un cargo de supervisor con un alto nivel de antigiiedad de 10 a 14
afios; un salario por hora real bruto de 6,46 euros, pero con un ingreso familiar neto de 4,196
*103 euros; trabajando en empresas con 20 a 99 trabajadores pertenecientes al sector de la
educacién publica. En un escenario pesimista, se producen los siguientes cambios con
respecto a este Ultimo perfil: un ingreso familiar neto de aproximadamente 3,761 * 103 euros;
trabajando en empresas de tamafio reducido con menos de 5 trabajadores en empresas
pertenecientes a "otras industrias". Finalmente, el perfil de los trabajadores mas preocupados
por su calidad de vida (es decir, con los tiempos de trabajo) seglin un escenario optimista es
congruente con: un empleado casado con 53 afios que no esta dispuesto a trabajar mas de 40
horas por semana; un estado de supervision con un salario bruto por hora de 9,61 euros (el
mismo nivel alcanzado por los trabajadores mas ambiciosos); educacién superior, pero
aceptando el nivel de ingresos més bajo (es decir, 3,099*103 euros); antigiedad de 15 afios o
mas, con un contrato permanente dentro del sector de educacidon publica en una gran
empresa de 20 a 99 trabajadores. En el peor de los casos, estos trabajadores difieren de los
anteriores en que tienen un salario bruto por hora de 6,46 euros; un nivel de educacién
reducido al primer nivel de educacién secundaria o inferior; un nivel de antigliedad de 10 a 14
afios; trabaja en pequefias empresas con menos de 5 trabajadores pertenecientes a los
sectores de servicios publicos y construccidon. A este respecto, también es importante
mencionar que estos trabajadores prestan menos atencién al tipo de contrato, ya que se

sienten satisfechos sin un contrato permanente.

En resumen, estos resultados subrayan la compensacion entre ganancias y calidad de vida,
especificamente bajo un escenario pesimista, con la maximizacién de las ganancias que
conduce al menor valor de satisfaccion con los tiempos de trabajo. Por el contrario, el valor
mas bajo alcanzable para las ganancias se logra en ambos escenarios cuando se obtiene la
maximizacion de la satisfaccion de los buscadores de calidad de vida. Finalmente, también se

establece la compensacién entre los trabajadores menos propensos al riesgo y los que buscan

48 Implementing Interval Programming Techniques to the Optimal Design of Socio-economic Policies



calidad de vida, con los niveles mas bajos de seguridad laboral encontrados en la solucién que

maximiza la satisfaccion con los tiempos de trabajo.

Estos resultados muestran la naturaleza conflictiva entre las caracteristicas de satisfaccion
laboral bajo evaluacién, destacando la importancia de comprender los dilemas entre estas
caracteristicas de satisfaccion laboral. Con este objetivo, se asignan los mismos pesos a todos
los ejes de evaluacidon de la satisfaccion laboral bajo escrutinio (buscando un perfil mas
equilibrado). La solucion asi obtenida parece indicar el perfil de un hombre que aspira a un
salario bruto por hora de 6,46 euros. Esta baja ambicidn con respecto a los ingresos obtenidos
también se refleja en el nivel de educacién alcanzado, correspondiente al primer nivel de
educacion secundaria o inferior. Sin embargo, el ingreso familiar neto satisfactorio es de
alrededor de 4,196 * 103 euros (que corresponde al mismo nivel obtenido para los mas
ambiciosos considerando ambos escenarios y menos propensos a los trabajadores de riesgo
en un escenario optimista). En general, los hallazgos a los que conducen los modelos resueltos
sugieren que los perfiles mdas equilibrados son mas exigentes, con trabajadores de 47 afios
gue reunen las caracteristicas tipicas de los buscadores de calidad de vida, es decir, que
trabajan menos de 40 horas por semana, a expensas de un salario por hora real bruto mas
bajo 6,46 euros. Sin embargo, el nivel de ingresos netos destinado por estos trabajadores es
el mas alto posible (es decir, el mismo objetivo para los trabajadores mas ambiciosos y menos

propensos al riesgo en un escenario optimista).
3. ¢Como concilian los trabajadores las diferentes caracteristicas de la satisfaccion con la vida?

Para responder a esta pregunta de investigacion, se han abordado explicitamente (en la
Seccion 3.2 del Capitulo Il) cuatro ejes de evaluacion de la satisfaccion con la vida de los
trabajadores y trabajadoras: satisfaccion con la educacion, el trabajo actual, la vida familiar y

la vida social.

Las soluciones obtenidas para los modelos planteados sugieren que las trabajadoras tienden
a alcanzar un mayor nivel de satisfaccion que los hombres (por término medio en relacion a
todos los aspectos de la satisfaccion con la vida bajo escrutinio) cuando pasan mas tiempo en
sus trabajos remunerados. Esto puede estar relacionado con el hecho de que mas horas de
dedicacién a trabajo doméstico no remunerado no optimiza la satisfaccion de las mujeres,

puesto que la satisfaccion laboral de éstas esta vinculada jornadas de trabajo remunerado mas
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prolongadas. Estos resultados parecen sugerir la voluntad de las mujeres de superar la
concepcion tradicional de género que favorece las carreras profesionales de los hombres
sobre las carreras de las mujeres (Pixley, 2009). Ademads, en casi todos los entornos, un nivel
de satisfaccion 6ptimo equilibrado para las mujeres implica un ingreso neto mensual menor o
igual que para los hombres. A esto se aflade que las mujeres alcanzan el nivel mas alto de
satisfaccion en todos los escenarios y aspectos de la satisfaccion de la vida cuando estan
casadas o viviendo con una pareja. Se obtienen resultados analogos para los hombres, excepto
en el caso de la satisfacciéon con la educacién, que se relaciona positivamente con estar
separados o divorciados y no vivir con una pareja. Con respecto a la maximizacion de la
satisfaccion con la educacién, se obtiene cuando los trabajadores de ambos sexos tienen
ocupaciones profesionales en los dos escenarios extremos. Las trabajadoras y los trabajadores
alcanzan sus niveles mas altos de satisfaccidn con la vida (entre todas las posibilidades bajo

evaluacion) cuando alcanzan las edades de 40 a 42 y de 40 a 43, respectivamente.

Como era de esperar, el nivel mas alto de satisfaccién en términos de educacion se alcanza
tanto para trabajadores como trabajadores que manifiestan haber completado con educacion
superior. Independientemente del género, la maximizaciéon de la satisfaccion de la vida
familiar en el peor de los casos lleva a un bajo nivel de ingresos mensuales netos del hogar.
Vale la pena sefialar que para alcanzar el nivel mas alto de satisfaccion con la vida familiar, los
trabajadores —hombres- parecen estar dispuestos a sacrificar el tiempo de trabajo
remunerado a menos de 30 horas, mientras que las trabajadoras parecen estar dispuestas a

trabajar 50 horas o mas.

El nivel mas bajo de tasa de desempleo esta relacionado positivamente con la satisfaccion
laboral actual. En este caso, los trabajadores —hombres- se sienten mas satisfechos con un
puesto de gestion en ambos escenarios, mientras que las mujeres se sienten mas satisfechas
con una ocupacion profesional en el peor de los casos y una ocupacién de gerente en el mejor
de los casos. Finalmente, mientras que la ocupacion como trabajador de servicios muestra un
efecto positivo en la maximizacion de la vida social para las trabajadoras, los trabajadores se

sienten mas satisfechos a este respecto cuando ocupan un puesto directivo.

En resumen, los resultados muestran que los perfiles de estos trabajadores cambian en

funcién del escenario considerado y del sexo de la persona, lo que ilustra la presencia de
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dilemas entre las cuatro caracteristicas de la satisfaccidon con la vida y subraya la importancia
de buscar compromisos entre estos aspectos. Con este razonamiento en mente, la siguiente
solucidn se obtuvo al considerar la misma importancia para alcanzar cada solucion ideal
correspondiente (ya sea en el mejor o peor de los casos). Independientemente del género,
esta solucion de compromiso muestra que un nivel de educacion terciaria y un cuartil muy
alto de ingresos netos mensuales (segun lo encontrado por Diener y Seligman, 2004; Van
Praag y Ferrer-i-Carbonell, 2004; Stevenson y Wolfers, 2013) favorecen la satisfaccién con la
vida. Una vez mas, estar casado o vivir con una pareja, tener un hijo y un buen estado de salud
son aspectos valorados por ambos sexos en términos de equilibrio en la satisfaccion con la
vida (Arrow, 1996; Diener, Gohm, Suh y Qishi, 2000; Bailey y Snyder, 2007; Cetre, Clark y Senik,
2016). Las principales discrepancias entre trabajadores y trabajadoras se encuentran en
términos de su ocupacion y tiempo de trabajo (Gash, Mertens y Romeu Gordo, 2010).
Mientras que los hombres se sienten mas satisfechos con los puestos gerenciales (como
también lo sugiere Lup, 2017) cuando trabajan menos de 30 horas por semana, las mujeres
prefieren ocupaciones profesionales y trabajan menos de 50 horas para obtener el mismo
nivel 6ptimo de satisfaccion equilibrada. Ademas, los hombres pueden estar mas satisfechos
cuando estan en un programa de aprendizaje, capacitacién u otro, mientras que las mujeres
se sienten mas satisfechas cuando no tienen un contrato a plazo fijo de menos de 12 meses o
un contrato a través de una agencia de empleo temporal. Finalmente, con respecto a la edad,
tanto los trabajadores como las trabajadoras se sienten mas satisfechos cuando son de edad
mediana (alrededor de 42-43 afios; segun lo establecido por Blanchflower y Oswald, 2008) y

si se alcanza el nivel mas bajo de tasa de desempleo.

En general, se puede concluir que las mujeres presentan niveles mas altos en términos de
satisfaccion con la educacidon que los hombres (en todos los escenarios). En el caso de la
satisfaccion con la vida familiar, los hombres parecen estar mejor (en todas las situaciones).
En lo que respecta a la situacion en sus trabajos actuales, los hombres alcanzan niveles mas
altos de satisfaccidén en el mejor de los casos, mientras que las mujeres alcanzan niveles mas
altos de satisfaccién si se considera el peor de los casos. Finalmente, también se obtienen

hallazgos analogos sobre la satisfaccion con la vida social.
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