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Abstract

The supply of highly educated workers has increased in most developed
countries since the 1970s. However, in many countries the demand for these
workers has not increased as rapidly as the supply, and education and skill
mismatches have appeared. In Spain, the increase of university graduates
started in the 1980s, and nowadays, Spain has one of the highest proportions of

over-educated workers.

Focusing on Spain, this thesis provides new empirical evidence on the education
mismatch for university graduates in the Spanish labour market. First, | analyse
the trend in the likelihood of university graduates being over-educated from 1995
to 2018. Second, | assess the effect that including cognitive skills heterogeneity
has on the probability of being over-educated. Third, | foresee three possible
scenarios for the future trend of the proportion of university graduates over-
educated in the Spanish labour market.

The results of the research demonstrate that first, the Spanish economy, and
especially the private sector in Spain, has not adapted its jobs to the increase of
the higher educated workers, especially for women. Second, accounting for skills’
heterogeneity has little effect on the probability for university graduates being
over-educated, even if it is small. Third, given the forecasted trend in the
probability for a university graduate to be over-educated in the Spanish labour
market some changes in the educational and labour market policies are needed
to propel an improvement of the education match for university graduates in the
Spanish labour market.

Regarding policy implications, the results of this research suggest modifying the
supply of and facilitating the demand for highly educated workers. On the supply
side, those degrees which are more demanded in the labour market should be
promoted, whereas it is recommended to change the education programme in
those degrees which are less demanded in the labour market. In this sense, for
instance, introducing some work experience might help to increase its suitability
in the labour market. On the demand side, skill-biased technological change
increasing the demand for skilled workers should be promoted.






Impact Statement

This research, based on large-scale empirical data analysis, provides new
evidence on the extent of education mismatches for university graduates in Spain
and specifically on skill variation in these mismatches. The analyses in this thesis
evidence the over-education problem for university-graduates in the Spanish
labour market. It has been a problem in the past, it is being a problem nowadays,
and it is expected to be a problem in the future. Clear policy implications follow
from these results.

These results suggest modifying the supply of and facilitating the demand for
highly skilled workers in the Spanish labour market to reduce the education
mismatches, but also to improve the productivity of the economy. Therefore, in
terms of policy implications, this research suggests focusing on educational and
labour market policies.

Policies promoting the creation of highly skilled jobs should be supported. In this
sense, policies should facilitate the creation of high-skill demanding industries or
even the creation of technologic clusters to propel the creation of new high-skill
demanding companies. Furthermore, public and private R+D investment might
propel the creation of non-manual and non-routine jobs, promoting, therefore,

jobs which require autonomy, decision making, and high skills.

Regarding educational policies, the employability of university graduates might
be favoured involving university students in work experience. It would facilitate
their specific training that combined with the general education from university
would increase their job opportunities.
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Human Capital Investment and Labour Market Response in Spain

“The decisive factors of production in improving the welfare of poor people are
not space, energy, and cropland; the decisive factors are the improvement in
population quality and advances in knowledge”

Theodore W. Schultz (1981, p. 4)

Introduction

In most developed countries, post-compulsory education, and especially, tertiary
education, became increasingly widespread in the second half of the 20" century.
After the Second World War, the state started to play a major role in the economic
activity. With regard to education, this typically meant that primary and secondary
education became compulsory until the age of 14 or 16, and was wholly (or at
least, partly) funded by the state. Later, the increase in living standards enabled
the investment in higher (post-compulsory) educational levels. In the United
States, for instance, the growth of university education was in the 1960s, in Spain
in the 1980s.

Since 1980 the number of students enrolled in Spanish universities has increased
greatly. On the one hand, the number of public universities grew and spread to
smaller regions, making it easier for students to access higher educational levels.
On the other hand, children from the Spanish baby boom of 1960-75 were the
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entrants to these universities, which supposed a rise in the total number of new
students, but also an increase in the proportion of the age group going to

university, especially for women.

Apart from enhancing their knowledge and broadening their understanding, for
most of these new students, there were three main social and economic forces
behind their decision to enrol at university. The first was the high levels of
unemployment in the labour market which reduced their likelihood of securing a
job. In 1990, the youth unemployment rate was 36.5 percent for 16-19-year-olds,
and 30.1 percent for the 20-24-year-olds. By gender it was 30.8 percent for 16-
19-year-old men and 42.6 percent for women, and 23.8 percent for 20-24-year-
old men and 37.7 percent for women.”

A second factor was the relative low cost of studying a degree. In 1995, the
expenditure per student on public and private universities in Spain was US $4,944
converted using purchasing power parity (PPP) and US $12,018 on average in
the OECD.?

And third, the expectations of moving up the social ladder thanks to a better job
and better opportunities in the labour market after graduating from university were
an important motivating factor. University graduates have lower unemployment
rates, and they generally receive higher wages and enjoy better labour market
conditions. Regarding unemployment rates, for instance, in the second quarter of
2018 the unemployment rate for men with primary education was 25.9 percent
and 30.6 percent for women, whereas for those holding university degrees the

unemployment rate was 7.6 percent for men and 10.1 percent for women.

Indeed, at the beginning of the 21 century in Spain, university studies are still
promoting upward social mobility, and furthermore, they reduce the likelihood of
being part of the working class (Requena, 2016, p. 24).

! http://www.ine.es.
2 https://read.oecd-ilibrary.org/education/education-at-a-glance-1998_eag-1998-en#pag
e118.
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Despite the generally positive returns for university graduates, by the second half
of the 1990s, the Spanish labour market started to have some difficulty
accommodating them. Education mismatch appeared in the Spanish labour
market, as it had in other developed countries only some years before (e.g. in the
United States in the 1970s, in the United Kingdom and France in the 1980s).

The objectives of this research

This research focuses on the employability conferred by a set of individual
attributes, some of which are acquired in the educational system. Education
(formal and informal) is an important part of human development, both as an
individual and as a member of society. For individuals, education improves
personal abilities and it also helps them to become more independent and better
able to develop their capabilities within the society they are living in. As for
society, well-educated people will likely contribute more to society (e.g.
community work, democratic participation) as well as in the productivity of the
economic system. Therefore, part of this knowledge will also be used in the labour
force, especially nowadays when there is a constant and rapid technological
upgrading and organisational change in the economy.

The Skill Biased Technological Changes hypothesis assumes a positive
relationship between technological change and the demand for more skilled
workers. However empirical research has demonstrated that this positive
relationship has not always existed. The 19" century Industrial Revolution had a
higher demand for unskilled workers, whereas in the 20" century the demand for
skilled workers increased (Acemoglu, 1998; Goldin and Katz, 2007). Indeed,
since the introduction of personal computers and other technological gadgets,
and especially in more recent years, changes in job’s requirements have
demanded more versatile workers. Technology is constantly improving and
changing both the sets of tools needed for working and the way workers use
them. Therefore, nowadays workers should be able, first, to do different tasks
either in the same occupation or in a different one, due to the organisational
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changes, and second, to learn quickly the new requirements of the workplace

including the technological upgrading of skills.

Empirical studies have demonstrated that holding a university degree is related
to lower rates of unemployment and it increases the ability of the worker to adapt
to new tasks or increased demands on his or her skills. However, university
graduates are also the most affected by education mismatch in the labour market.
The higher the educational level, the higher the proportion of over-education.

The literature on education and skill mismatch has mainly focused on measuring
them and their consequences for individuals and society such as lower wages,
lower productivity, less health or happiness. Much less attention has been paid
to the main characteristics of the over-educated or over-skilled workers.

This research aims to shed some light on the studies of the Spanish labour
market. | particularly focus on university graduates and their likelihood of being
over-educated in the Spanish labour market. Since the increase in the supply of
and demand for university studies, the proportion of university graduates in the
Spanish labour force and their employability in the Spanish production structure
have changed significantly. To better understand the phenomenon and to
contribute to planning future educational or labour active policies, this research
analyses the past, present, and future of the education mismatch for university
graduates.

Focusing, therefore, on the education mismatch for university graduates in the
Spanish labour market, | analyse first, the probability of being over-educated
during the last two decades; and second, to what extent variations in cognitive
skills can explain differences in the probability of being over-educated.
Furthermore, the research also includes forecasts for the near future and the
medium term of trends in the proportion of over-educated university graduates in
the Spanish labour market. This latter analysis aims to offer policy makers
different possible scenarios of future trends in the education (im)balance for
university graduates in the Spanish labour market. The intention is to draw likely
scenarios which could be considered as a baseline for designing active

educational and labour market policies to improve the education balance in the
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labour market, and therefore to reduce waste of both private and public

resources, from both the economic and the personal points of view.

Regarding estimates of the likelihood for university graduates to be over-
educated, these are expected to increase over time. The number of university
graduates is constantly increasing and the Spanish data do not seem to show a
growing demand for highly skilled workers, at least, recently. However, the most
interesting aspect of this analysis is to identify the main characteristics of over-
educated people. Knowing who the potential over-educated are will help policy-
makers to adjust their policies to reduce education mismatch and its
consequences. For instance, gender differences in the probability of being over-
educated and the characteristics of over-educated men and women can be
identified. Knowing about the variation by gender is essential for policy makers to
decide whether a gender perspective should be introduced in policy-making.

The analysis of the effect of the variation in skills on the probability of being over-
educated will help to understand the phenomenon of over-education and to
disentangle whether an educational active policy improving the skills acquired in
the educational system will help to reduce the effect of education mismatch. It is
worth remembering here that Spain is one of the European countries with lower
proficiency results in the Programme for International Student Assessment
(PISA) and the Programme for the International Assessment of Adult
Competencies (PIAAC) surveys.

Finally, using recent trends in the number of university graduates, the number of
university graduates employed, and the number of university graduates
employed in highly skilled jobs, | forecast the proportion of over-educated
university graduates in the Spanish labour market for the coming decade.
Forecasting the near and mid-term future of social and economic variables is a
good exercise to prepare different policy strategies either to prevent the worst-
case scenarios, as in this case there would be a significant increase in the
proportion of over-educated; or to try to achieve the other possible more
favourable outcomes, for instance, reducing the proportion of over-educated

university graduates or even eliminating them. In any case, it is important for
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policy makers to get some baseline models to foresee the tendency that their

policies could have to promote or to correct.

Mismatches in the labour market and their measurement

Research and policy interest in education and skill imbalances in the labour
market have increased as more recent generations have become more highly
educated. In the 1970s in the USA, and later in some European countries, the
increment in the number of university graduates was neither followed nor
preceded by an equal upgrade in the skills required by the jobs. The result was
the emergence of skill (education) imbalances in the labour market.

The literature identifies three main sorts of mismatches between supply of and
demand for workers in the labour market: education, skill, and subject or domain
mismatch. Education mismatches measure the education imbalance of supply of
and demand for workers in the labour market. Thus, it measures the different
educational levels between the formal education level held by the individual and
the one required by the workplace s/he secures. Skill mismatches refers to the
deficit or excess of skills of the worker related to the ones demanded by the job.
The area mismatch (also called subject or domain mismatch) is another sort of
mismatch, and it occurs when the imbalances are not in the level of education
but the field of study. This is the case, for example, of a person who holds a
degree in chemistry and is working as a clerk in a bank office. In this latter case,
the more specific the skills learnt in the degree, the more important the domain

mismatch. In this thesis, | will focus on the first mismatch, education mismatch.

Education mismatch could be due to a surplus or a deficit of education. As a
result, an over-(under-)educated worker is the individual who holds a
higher(lower) education level than the one needed by the workplace s/he is
securing. The level of education can be measured by the highest diploma of
formal education held by the individual, but it is usually measured by years of
education. Therefore, an individual will be educationally matched if they have
been at school the same number of years as needed for doing the tasks of their
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job. Otherwise, s/he will be over-(under-)educated if s/he has been at school

more(fewer) years than what is needed for doing the task of the job they secure.

Accounting for these educational mismatches is not an easy task. First, there are
different ways of measuring them, none of them uncontroversial. It is not always
easy either to convert the level of education with years of schooling or to exactly
know the years of schooling needed for a specific job. Second, a perfect data set
including a good education mismatch indicator is not available yet, making the
calculation and analysis of this imbalance even more complicated. As a result,
the dataset usually determines which of the measurements is the most adequate.

Even when it is possible to measure the labour market mismatch, their level
varies across countries and over time. For instance, regarding education
mismatches, in the 1970s, Freeman (1976) already noticed increasing levels of
over-education in the USA labour market. In Spain, it was not until the 1990s that
the labour market started to show some level of over-education, although it was
still lower than in the USA (Alba-Ramirez, 1993).

Nowadays, all developed countries show signs of over-education, although their
degree of mismatch is still at different levels. For instance, Flisi et al. (2014, p.
33) used data from the Survey of Adult Skills (PIAAC) to calculate different over-
education measurements and concluded that the level of over-education ranges
from 10 percent to 50 percent in France, from 16 percent to 27 percent in ltaly,
from 14 percent to 47 percent in the United Kingdom, and from 12 percent to 43

percent in Spain.

The main problem with this surplus of more highly educated individuals is that it
has serious negative consequences for the individuals concerned as well as for
the economy in general. Empirical literature has demonstrated that over-
education (surplus of higher educated individuals relating to the demand for them)
has a negative impact on individuals’ wages, productivity, job satisfaction, or even
on their health (Allen and van der Velden, 2001; Badillo Amador, Lopez Nicolas
and Vila, 2008; Green, MclIntosh and Vignoles, 2002). For society, the main
consequences are the loss of productivity and the “waste” of social investment,

especially in those countries where an important part of tertiary education is
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funded by the state, for example in Spain, where nowadays 65 percent out of the

universities are publicly funded.

Women'’s participation in the labour market

Historically, women’s participation in the labour market has been limited, but it
has also been underestimated by the official data (Blau, Ferber and Winkler,
2006; Sarasua, 2018). But in the last forty years there has been an important
increase in the proportion of women in paid work in most developed countries, in
part due to higher female participation in the education system and, especially, in
tertiary education.

Women usually experience worse conditions in the labour market than men:
higher unemployment rates, higher proportion of fixed-term contracts, etc.
Besides, women show greater differences between generations than men, but
lower within them. More highly educated women are less representative in the
oldest women’s generations (50-65 years old), whereas in the youngest
generations the proportion of women graduating from tertiary education equals
and even exceeds men’s. In 2012, 143.2 women per 100 men graduated from
tertiary education as an average for the European Union before the accession of
Croatia (EU-27), whereas in 1998 there were 121.7.° Among the youngest
generations, the early leavers from school and training are lower among women
than men (between 3 percentage points in the average of the 15 European
countries or France, and 7 percentage points in Spain),* reducing the difference

in the educational levels of women within the same generation.

Women’s educational upgrading is one of the reasons for the higher participation
of younger women in the formal labour market, but they are still being
concentrated in certain sectors, occupations, and with worse conditions than
men, for example, low wages, and a higher proportion of part-time and fixed-term
contracts. The recent economic crisis has reduced the labour market gender gap,

j http://ec.europa-eu/eurostat/data/database.
Ibid
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although this has not been due to an improvement of the women’s situation, but

rather a deterioration for men (Malo, 2015).

As nowadays the proportion of men and women with higher educational levels is
similar (about 50 percent of each gender), especially in the youngest generations,
some researchers have argued that one of the reasons for these different
outcomes is the lower number of women who enrolled and graduated with the
university degrees with higher demand in the labour market, namely engineering
and technology. Data seems to partly corroborate this, since in 2016, only 4
percent of the women graduates in tertiary education were from engineering,
manufacturing and construction, whereas 11 percent of the men graduated in

those areas.®

But, there are also other factors, including cultural and social factors, which also
influence women’s participation in the labour market. The constraints for
balancing work and family life as well as gender differences in wages or in job
conditions seem to be some examples of these factors.

In contrast, recent studies shed some light on behalf of women and defend an
upward trend in the demand for women for being employed at executive level
(CEDEFOP, 2018; Matias Cortes, Jaimovich and Siu, 2016). The assumption
behind these findings is that these jobs are changing and nowadays, employers
are looking for workers with higher cognitive and socioemotional abilities. This
trend may be favourable to women (CEDEFOP, 2018; Matias Cortes, Jaimovich
and Siu, 2016). Nonetheless, it remains to be seen whether this perception
becomes reality, and more women actually achieve these top-level jobs and if so,
whether it is under the same conditions as men in terms of wages, etc., and

without renouncing their family life.

However, in analyses to date, gender has received less attention than it deserves.
Part of the literature on education mismatch considers only men. The literature
considering all the population, has usually used gender as a covariate to see the
differences between men and women, but they have rarely been analysed as two

% Ibid
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possible subsamples with different behaviour. This might be due to the lower
women’s participation in the labour market. In order to contribute to filling this gap
in the literature, and taking based on the sources used in this thesis, gender
differences are analysed in the chapters of this thesis.

Thesis structure

This dissertation is divided as follows. After this introduction, the First Chapter
provides a survey of the Literature. The chapter starts by presenting the main
theories related to education and the labour market. The first part of the chapter
looks at studies focused on the value of education and the ability of the labour
market to accommodate employees according to their qualifications. A selection
of empirical studies for Spain as well as other countries are discussed here. The
second section of the literature review chapter covers the definition of education
mismatch and a discussion of their measurements, followed by a survey of the
international and national empirical literature on education mismatch. A final
remarks section finishes this literature review chapter by emphasising the main

gaps which this thesis aims to fill.

The Second Chapter describes the changes in the educational level of the
Spanish workforce and the changes in the main indicators of the Spanish labour
market in the last decades of the 20" century and beginning of the 21, This is
the period of the largest expansion in the post-compulsory education system, and
especially university studies, increasing the supply of higher educated workers in
the Spanish labour market.

The Spanish labour market has had some structural problems since the end of
the Franco dictatorship and the restoration of democracy in Spain in the second
half of the 1970s. The Spanish production structure has been mainly work-
intensive rather than capital-intensive. It was mainly based on the construction
sector and low-skilled services (especially tourism). As a consequence, the

creation of jobs has been very cyclical.

36 Introduction



Human Capital Investment and Labour Market Response in Spain

The crisis [2007] has also shown the weaknesses of the economic
specialization of Spain in construction and also on a labour market
model based on the employment of temporary workers without
Skills and often concentrated in low-paid low-quality jobs” Mufioz
de Bustillo Llorente and Antén Pérez (2011, p. 436)

In fact, the Spanish labour market has not been able to create enough jobs even
when an economic expansion occurred. Until today, Spain has shown poorly
labour market indicators compared to other European countries. Even nowadays,
Spain is still one of the European countries with the worst labour market
indicators: its high unemployment rates of 17.3 percent, only surpassed by
Greece at 21 percent, and 10 percentage points above the average of the EU-
28, which was 7.6 percent in 2017:° high temporary rates, the second worst in
Europe with 26.8 percent of the total number of employees versus 14.3 percent
average of the EU-28 in 2017, and only surpassed by Montenegro with 27.8

percent are only some examples.’

Using data from the Spanish Labour Force Survey (SLFS), Chapter Two reports
the distribution of the labour force by educational level and by occupation. This
contextual chapter is essential to comprehend the effect that the improvement of
the educational level of the labour force had on the indicators of the Spanish
labour market. Furthermore, data is presented by gender, making the
identification of the different trends by gender straightforward. It allows, for
instance, the calculation of a gender dissemination index to measure the gender
occupational segregation in the Spanish labour market, and its yearly trend.

Detailed data are provided for 1995, 2005, and 2018 to see the changes and to
be able to compare the beginning and the end of the period analysed in Chapter
Three. The data clearly illustrate the human capital improvement of the Spanish
labour force, especially for women. Besides, the analysis of this preliminary data
suggests a possible saturation of the Spanish labour market caused by the
continuing entry of new university graduates into the labour market and the low

‘73 http://ec.europa.eu/eurostat/data/database.
Ibid.
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ability of the Spanish productive system to accommodate these university

graduates.

Building on this analysis, Chapter Three focuses on the extent to which the
Spanish labour market has been able to absorb the increasing number of Spanish
university graduates over time. According to the data, those individuals with
higher human capital investment (graduates from tertiary education) are those
with the best labour market indicators (higher employment rates, higher wages,
and better labour conditions). In contrast, workers with lower levels of human
capital investment (less than secondary education) tend to be disadvantaged in
the labour market. For example, in 2017, when the general unemployment rate
for the 15-64-year-old population in Spain was 17.3 percent, unemployment was
10 percent for those with tertiary education (ISCED levels 5 to 8), and 17 percent
and 25.2 percent for those with lower educational levels (ISCED levels 3 and 4,

and ISCED levels 0 to 2, respectively).?

Despite the fact that on average university graduates achieve better outcomes in
the labour market than people with fewer educational qualifications, this is one of
the most interesting groups to analyse. The reason is their extraordinary increase
during the last forty years of the 20™ century, both in absolute numbers and in
terms of representation in the total labour force, and their higher likelihood of
being over-educated.

Understanding the functioning of the labour market is essential to know whether
there is a mismatch in the labour market and if so, to what extent. It is especially
important when there is over-education. It has been broadly demonstrated that
when over-education is a permanent phenomenon it has negative effects since it
suggests a waste of personal and social resources (Garcia Serrano and Malo,
1996; Tsang and Levin, 1985).

Most literature on over-education has focused on the consequences of this

mismatch on wages, productivity or worker satisfaction. But, has over-education

® International Standard Classification of Education (ISCED): http://ec.europa.eu/
eurostat/data/database.
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increased in the Spanish labour market over time? This is one of the questions
that this thesis intends to answer. The core of Chapter Three discusses the
probability of mismatch between supply of and demand for highly skilled workers,
defined as people who hold at least a university degree. The data are from the
Spanish Labour Force Survey from 1995 to 2018.

Studying the changes of the probability of being over-educated during a period of
time one can test the ability of the labour market to absorb the increasing supply
of university graduates. This analysis will also allow us to define which personal,
geographical and time characteristics contribute to reducing the likelihood of

being over-educated.

Using statistical methods, | measured the mismatch in the Spanish labour market
for each year of the sample (from 1995 to 2018). | used the statistical mean
approach to classify university graduates as over-educated, under-educated or
adequately educated or matched. | selected those individuals with at least a
university degree who are aged between 25 and 64 to analyse the changes in
their likelihood of being over-educated. The results clarify the changes in the
probability of being over-educated depending on the particular characteristics of

the individual such as gender, age, region of residence, and year.

The econometric baseline model applied here is the probit model. It accounts for
the probability for a university graduate to be over-educated. However, it does
not control for the possible non-random selection of employed people. In order to
account for a possible sample selection bias (only those who are actually
employed can be (mis)matched in the labour market and they are likely to hold
the same set of characteristics), a second model using a variation of the Heckman
two-step model is also estimated.

Nevertheless, university graduates are not a homogeneous group. Their
particular productivity depends on their innate or potential abilities but also on the
skills acquired at university and work: their educational level and their experience.
And, as Alba-Ramirez (1993) pointed out:
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“‘workers can have the adequate amount of human capital by
combining formal education, on-the-job training, and experience”
Alba-Ramirez (1993, p. 271)

Individuals would use their labour experience as well as the degree studied, be it
humanities, science or technical, to improve their innate or potential abilities in
order to adjust their personal characteristics to the demand of the labour market.
In Chapter Three | assumed some homogeneity between individuals. To analyse
the effect that heterogeneity can have on the probability of being over-educated,
in Chapter Four, and using different data, | introduced a new variable accounting
for the variation in cognitive skills to estimate its effect on the likelihood of being
over-educated.

The objective of Chapter Four is to measure the effect that accounting for
observable cognitive skills has on the probability for a university graduate to be
over-educated in the Spanish labour market. To do so, | use data from the
Programme for the International Assessment of Adults Competencies (PIAAC)

which included proficiency scores for literacy and numeracy.

Indeed, PIAAC data detected that in 2011-2012, and despite the high levels of
post-compulsory education in Spain, Spaniards have low levels of skill in
comparison with other European Countries. PIAAC data also depict a significant
disparity within the country’s skills, the individual who scored the highest score

value performing twice as well as the individual with the lowest score value.

PIAAC is a very complete survey that was carried out in 24 OECD countries. It
assesses adult proficiency in different information-processing skills. Its main goal
is to detect the ability of adults to successfully participate in the current economies
and societies, their ability to manage all the information they receive at home, at
work and in their social life. PIAAC also includes data of the basic demographic
characteristics and background of the respondents, educational and labour status
information and social participation. Therefore, it includes some broad

information about several areas.

Using these PIAAC data, Chapter Four uses pairwise comparisons by country to
resolve to what extent the use of the literacy or numeracy PIAAC scores might
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be useful to account for cognitive skill heterogeneity among individuals. The goal
behind this analysis is twofold: first, seeing whether the variation in skills in Spain
follows the same pattern as other European countries. Second, disentangling
whether it makes sense to use the cognitive proficiency skills from PIAAC as a
measure of variation in skills to estimate the predicted probabilities for a university
graduate to be over-educated in the Spanish labour market when their cognitive
skills are included in the model.

Once the variation in these skills among university graduates in the Spanish
labour market has been demonstrated, it makes sense to use them as an
indicator of skills heterogeneity. Therefore, and to measure the effect that
including cognitive skills heterogeneity in the model has on the probability for a
university graduate to be over-educated, | use the statistical mean approach to
measure the degree of education mismatch in the Spanish labour market in 2011-
2012. Then, | analyse the eligibility of the Heckman two-step model to use it first
without accounting for the cognitive skills, then considering the literacy PIAAC
scores, and a third time introducing the numeracy PIAAC scores. The three
specifications are also run with a probit model in order to use it as a baseline.
Furthermore, all the specifications of both models, probit and the Heckman two-
step model, have also been run using the subjective approach as a measurement

of over-education.

As in Chapter Three, in Chapter Four, the predicted probabilities of success
conditional to the selection equation, that is, the predicted probability for
university graduates to be over-educated conditional to the probability of being
employed in the labour market has been calculated for different variables and by
gender. The results, with or without the cognitive proficiency scores, were
compared to determine whether accounting for these observable skills has a
negative effect on the predicted probabilities of being over-educated, that is to
say, whether those higher-skilled workers with higher literacy and numeracy skills
are less likely to be over-educated in the Spanish labour market. Overall, the
comparison of the different results of the specifications and models are used to

verify their robustness.
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Chapter Five looks to the future. It aims to offer a baseline model for policy
makers to foresee possible future educational or active labour market policies.
The education imbalance in the Spanish labour market is discussed throughout
the thesis. It was a problem in the past, it is a problem now, hence the last element
that remains to discover is whether it will be a problem lasting for a long time.

Using data from the SLFS, from 2014 to 2018, and the demographic projection
of population of the National Statistics Institute (INE), | estimated the proportion
of over-educated university graduates that would be in the Spanish labour market
in the next ten years. A regression was run to estimate the latest trend of the

variables to use as a baseline to construct different foreseen scenarios.

The forecast is divided into three different stages: first, | calculate the number of
university graduates in the next ten years, until 2030. In the second stage, | use
the outcome of the first stage to calculate the number of university graduates
employed. And equally as the previous stage, in the third stage, | use the number
of university graduates employed obtained in the second stage to calculate the
number of university graduates employed in highly skilled jobs. From these three
outcomes, | finally extracted, for each scenario, predictions for the trend that the
proportion of over-educated university graduates could plausibly follow in the next
ten years. In all stages, data have been projected by single ages, gender, and
regions (NUTS-1)

Three scenarios are forecast. In all scenarios, the number of university graduates
is projected following the same tendency as in the last years (2014-2018). The
difference is therefore marked by population movement as well as by the number
of university graduates employed overall, and those employed in highly skilled
jobs. Scenario 1 accounts for the continuity of the trend of the last years in both
cases, the number of university graduates employed and the number of university
graduates employed in highly skilled jobs. Scenario 2 accounts for an increase of
half of the year-on-year variation of the GDP by region in the number of university
graduates, and Scenario 3 considers besides this increase in the number of
university graduates employed, a growth in the number of university graduates

42 Introduction



Human Capital Investment and Labour Market Response in Spain

employed in highly skilled jobs. In this case, the investment in R+D has been

used as a reference point.

To take account of the effects of the COVID19 on the Spanish labour market,
Chapter Five ends with a section discussing its possible effects on the projected
scenarios. It is well known that this pandemic is affecting the whole world and
that its economic consequences could be even worse than the last economic
crisis of 2007 or even the Great Depression of 1929.° Indeed, the pandemic has
already started to affect national economies, its effect is not yet over, and nobody
knows how long it will last. Therefore, it seems sensible to at least try to take
account of how this unexpected external shock could affect the ability of the
Spanish labour market to accommodate the labour force in the next years.

Finally, the Conclusion chapter sets out the main contributions as well as the
limitations of this research. This section evaluates policy recommendations to
improve the worker’s education balance in the labour market, as well as, some

reflections in relation to the gender differences in the labour market.

® In this sense, Barry Eichengreen, Professor of Economics and Political Science at the
University of California-Berkeley, tweeted on 3™ April 2020 that “We have done in a
fortnight what took them a year”, comparing data from the growth of the unemployment
rate in the US during the Great Depression of 1929 and these later weeks.
(https://twitter.com/b_eichengreen?lang=ca)
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“Economic theory has in recent years been extend to explain the accumulation
of human capital, and the price and income effects of this form of capital. The
theory has led to important new approaches in bringing economics to bear on

human behaviour”

Theodore W. Schultz (1981, pp. 79-80)

Chapter 1. Literature review

Studies in the value of education and the ability of the labour market to
accommodate workers according to their educational level are the focus of this
chapter. The main theories of the Economics of Education, including the origins
of the field and the main theoretical frameworks are presented first. The section
on labour market mismatches discusses education mismatches, the concept and
its different measurements. It is followed by the empirical literature on this sort of
mismatches. A final section reviews the gaps in the literature on education
mismatches in the labour market which will be considered in this research.
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1.1. The economics of education in a historical perspective

1.1.1.From Classics to Human Capital Theory

Historically economists have identified education as a significant factor
accounting for the differences among individuals’ capabilities and their incomes.
Adam Smith already introduced the idea that part of the difference in human
abilities

“seems to arise not so much from nature, as from habit, custom, and
education” Smith (1961 [1776], pp. 19-20)

According to Smith,

“The difference of natural talents in different men is, in reality, much
less than we are aware of; (...) the difference of talents comes then to
be taken notice of, and widens by degrees.” Smith (1961 [1776], pp.
19-20)

Indeed, two main contributions by Smith will be used during the development of
this thesis. First, the importance of improving individuals’ innate abilities. In this
sense, education and training are two of the main ways to develop individuals’
capabilities. Second, individuals have different abilities. Some individuals are
better at numeracy and others are better at literacy, the arts or other fields.
Therefore, in this sense, some of Smith’s ideas will be seen in the following

pages.

Moreover, following Smith’s idea, other classical economists such as John Stuart
Mill (Mill, 1968 [1848]), Thomas Malthus (Malthus, 1968 [1836]) and neo-classical
ones notably Alfred Marshall (Marshall, 1920 [1890]) considered investment in
education to be valuable for the future occupational prospects of the individuals,
as well as their future earnings. This was, hence, the conception of the idea that
education was an investment and not an expenditure. As an investment,
education will be rewarded later by the labour market. Indeed, as is well known,
the economics of education is based on the idea that improving individuals’
knowledge and individuals’ abilities is an investment for getting better conditions

46 Chapter 1. Literature review



Human Capital Investment and Labour Market Response in Spain

such as a permanent contract, and higher returns, pecuniary or not, in the labour

market.
Likewise, at the beginning of the 20" century, Irving Fisher stated that

“‘When a young man studies law, medicine, journalism, music, or
prepares for any other profession, he is investing in his own person,
with the hope that the sums thus invested may ultimately be returned
to him (with interest). The same is true of physical training.” Fisher
(1965 [1906], p. 170 §4).

These authors highlighted the relationship between more education or training
and higher future earnings. However, they did not go more deeply into the
reasons for the existence of this positive relationship between more training and

more returns.

In this sense, Pigou, in A Study in Public Finances in 1929, clearly developed the
idea that financing education or training should not be considered as an
expenditure, but as an investment. He also defended the view that those
individuals who have higher educational levels or more training will be rewarded
in their future earnings. However, Pigou does focus on the relationship between
acquiring more education or training and being more productive as the cause of
this positive relationship:

“There is such a thing as investment in human capital as well as

investment in material capital. So soon as this is recognised, the

distinction between economy in consumption and economy in

investment becomes blurred. For, up to a point, consumption is
investment in personal productive capacity” Pigou (1929, p. 29).

Nevertheless, it was not until the middle of the 20™ century that education was
transformed into one of the key concepts in the economy. The interest of
economists in how education influenced the economy has progressively
increased since then. Part of this interest was due to the inability of the theoretical
models of the time to explain the surprising economic recovery of the European
countries which had fought in the Second World War (Nufez, 1993;
Psacharopoulos, 1996). This is the main reason why a large proportion of the
first-stage studies about the influence of education on the economy were

macroeconomic analyses: studies about the influence of education on economic
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growth or development (Bowman, 1970; Englader and Gurney, 1994;

Psacharopoulos, 1984).™

Robert M. Solow (Solow, 1957) was one of the authors who, focusing on the
macroeconomic perspective, established a relationship between skills (human
capital) and economic growth. He argued that there is an unknown residual factor
(related to human capital and skills) with a great influence (positive correlation)
on economic growth. Whether the improvement in the educational level of
individuals comes out in an increase in their productivity (i.e. Pigou) or just in
higher future earnings (i.e. Fisher, Marshall or Malthus), in both cases, it will result

in economic growth even if the positive consequences will be higher in the former.

In the first case, if there is an increase in individuals’ productivity, it will be
translated in a growth in the production capacity of the production system, and
therefore, an increase in the supply of goods and a reduction in their prices, and
as a consequence, an increase in the demand for workers due to the increase in
the wages related to the productivity increase. The final consequence would be
economic growth. In the second case, the increase in the future earnings, even if
there is not an increase in the productivity would lead to an increase of either the
expenditure or the savings of the workers due to their higher wages related to
their higher educational level. In short, in both cases, the economy will finally

grow.

It was just some years later, in 1961, that Theodore W. Schultz (Schultz, 1961)
contributed to settling the concept of human capital and its positive correlation
with education in core research. He devoted his opening discourse as President
at the 73™ Annual Meeting of the American Economic Association to the
investment in human capital. "' He put together the studies of previous
economists to develop one unique argument which includes the positive
relationship between improving individuals’ skills and the growth of both personal
income and national economic wealth. He first highlighted the importance of

' An important demand for this kind of studies was from international institutions such
as the UN, UNESCO, European Commission or OECD. See, for instance, IRDAC (1991).
" Discourse reproduced in The American Economic Review, 1 (Vol. LI, March 1961).
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investment in human capital to explain the part of the increase in national output
which cannot be explained by other factors (e.g. physical capital); and second,
the increase in real income for educated (trained) workers.
“Laborers have become capitalist not from a diffusion of the
ownership of corporation stocks, (...), but from the acquisition of
knowledge and skill that have economic value. This knowledge
and skill are in great part the product of investment and, (...),

predominantly account for the productive superiority of the
technically advanced countries.” Schultz (1961, p. 3)

Despite all these precedents, Human Capital Theory (Becker, 1962; Becker,
1964) is considered the first economic theory based on the study of the
investment of individuals in their human capital, and a central contribution to the
microeconomic analysis of education. Based on the ideas of classical economic
theory, Becker’s theory emphasises the positive relationship between higher
skills, as a consequence of higher educational levels, more training or more
experience in the labour market, and the improvement of individuals’ productivity.
Moreover, this higher productivity will also be rewarded in the labour market with
higher wages and better job conditions.

According to classical economic theory, in all markets, there is perfect
competence and individuals behave rationally and try to maximise their utility,
which reflects their preferences. When these conditions are satisfied, the price of
a good is determined by its marginal productivity. Following the classical
economic theory and focusing on education and its rewards on the labour market,
Human Capital Theory states that the worker’s abilities or skills determine their
productivity; and their productivity is what fixes their wage. Consequently, each
individual will desire to increase their productivity as much as possible in order to
maximise their returns (wage). They do so taking into account the discount tax of
their investment and the opportunity cost of improving their abilities (increasing

their educational levels or acquiring more experience in the labour market), since

Chapter 1. Literature review 49



Nuria Mallorqui Ruscalleda

they have to decide in the present while taking the future earnings they expect to

receive into account.'

In other words, according to Human Capital Theory the real productivity of an
individual is fixed by their abilities and by their investment in skills. Individuals
have potential abilities determined by their innate characteristics, which are more
or less developed, depending on the individuals’ investment in training or
education. Hence, in practice, individuals can better their abilities by improving
their education (formal or informal) or acquiring more experience (e.g. on-the-job
training). The main problem, however, is that individuals’ characteristics are not
the only factor which will determine the wage. Other factors, such as the job
characteristics, the supply of and demand for individuals with the same

educational level, or even, cultural factors can also affect wages.

Becker's model also attempts to take into account the influence of some of these
factors, as for instance, the impact that motivation and the job intensity can have
on the employees’ productivity.

"The productivity of employees depends not only on their ability and

the amount invested in them both on and off the job but also on their
motivation, or the intensity of their work” Becker (1964, p. 36).

Becker’s theory was turned into a mathematical formulation by Mincer (1962).
Mincer’s formulation allows researchers to calculate returns on education in terms
of increases in wages due to higher educational levels or more experience,
among other variables. Nevertheless, this formulation, as will be seen in the
analysis section of this thesis, implies some homogeneity of skills among
individuals holding the same degree or the same level of education, ignoring the
possibility of variation in skill, either innate or acquired. This is the case, for
instance, in the third chapter of this thesis. In contrast, Chapter Four attempts to
provide new evidence on the effect that skills heterogeneity has on an individual’s

labour market returns, in particular, in the probability of being over-educated.

'2 According to classical economic theory there is perfect information in the market, and
individuals know the discount tax of their investment as well as the opportunity cost of
improving their skills with formal or informal education, training or experience.
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Even though Mincer's framework does not account for individuals’ skill
heterogeneity, and | do not use it in this thesis, it has become one of the main
models used to quantify the effect of education and training on wages (Hartog,
2000). In fact, multiple variations of this initial mathematical formulation have also
been used by researchers to calculate the influence of different variables on
wages. There is, for instance, the ORU model by Duncan and Hoffman (1981).
This is one of the main models used to measure the effect of education mismatch

on wages (Hartog, 2000).

Mincer’'s equations use the years of education to measure a qualification’s effect
on wages, whereas the ORU model introduces three dummy variables to account
for possible education mismatch (Over-education, Required education, or Under-
education), and measures the effect that these have on wages. As a
consequence, Mincer's model is used mainly to estimate the returns on
education, whereas the ORU model is used to estimate the pay penalty for

educated mismatched workers.

Summarising, the economic value of education (or training) has been considered
as part of economics since its earliest beginnings, although it became more
prominent after the 1960s. The attempt to explain the fast recovery of the
European economies after the Second World War followed by the Golden Age of
capitalism placed education in the spotlight. The objective then was to explain to
what extent the increase in the level of education of the population boosted
economic growth. According to Human Capital Theory, there was a direct positive

relationship, since education increased the productivity of the individual.

It is expected, therefore, that higher education trains the individual for their future
job. S/he will acquire the general and the specific skills needed for a specific job
during their formal education: secondary or even tertiary education. However,
even if higher educational level does not increase the labour productivity of the
individual, it does increase the individuals’ ability to interact in the continuing
changing real world. For instance, the ability to understand legal and economic
documents is essential to be able to cope with today’s world. Part of these general

abilities is acquired with formal education, and especially, with higher formal
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education. Therefore, in this sense and even if at the beginning this was not the
objective of this theory, one can assume that Human Capital Theory was right, at
least if we consider the productivity as the ability to manage possible problems,
which it does increase during peoples’ lives.

However, Human Capital Theory accounts for only one side of the labour market,
the supply side. Since then, more completed models and theories have attempted
to better understand the (im)balance of the supply of and demand for workers in
the labour market. In the next paragraphs, | analyse first the critiques of Human
Capital Theory, and then other theories which include in their analyses both sides

of the labour market.

1.1.2.Critiques of Human Capital Theory

Human Capital Theory is not the unique framework to understand the economic
value of education. In fact, since its first publication in 1962, Human Capital
Theory has been the subject of much debate. Most of the authors have directly
criticized the assumptions of Human Capital Theory for being simplistic or unreal.
These criticisms are not unjustified, and in fact, we have already discussed some

of them.

Human Capital Theory is based on Classic Economy Theory, and therefore it
assumes a perfect market, with perfect information, and with rational individuals.
And it is well known that the real world is full of imperfections. However, as a
simplification of reality, Human Capital Theory is a good exercise to try to better
understand this imperfect world and these imperfect markets. Besides, it has

been used as a basis to construct more complex theories or models.

In this section | will discuss the main theories that in one way or another have
tested Human Capital Theory. The Theory of Capabilities (Sen, 1987; Sen,
1997), the Feminist Theories (Hartmann, 1976), the Theory of Occupational
Segregation (Doeringer and Piore, 1971), the Signalling Theory (Spence,
1973) or the Screening Theory (Arrow, 1973; Stiglitz, 1975) are some examples.
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The most important, from Theory of Capabilities to Screening Theory, are briefly

summarised in the following paragraphs.

The Theory of Capabilities (Sen, 1987) is probably the least economic theory
of all. It focuses on the most philosophical aspect of Human Capital Theory; that
is on the definition of education. Sen’s critique of Human Capital Theory argues
that Becker's theory is narrow, in the sense that it does not consider all the
benefits of education. According to Sen:
“If education makes a person more efficient in commodity production,
then this is clearly an enhancement of human capital. This can add
to the value of production in the economy and also to the income of
the person who has been educated. But even with the same level of
income, a person may benefit from education, in reading,
communicating, arguing, in being able to choose in a more informal
way, in being taken more seriously by others, and so on. The benefits
of education, thus, exceed its role as human capital in commodity
production. The broader human-capability perspective would record
—and value— these additional roles. The two perspectives are, thus,
closely related but distinct (...) The narrower view of human capital
approach fits into the more inclusive perspective of human capability

which can cover both direct and indirect consequences of human
abilities.” Sen (1997, p. 1959)

Sen’s reflections are important since they also positively encouraged economists,
as well as other researchers such as sociologists or demographists, to look
beyond the economic value of education. The positive effect that higher education
levels have has already been discussed. Higher education levels increase, for
instance, the individual’s ability to deal with some paperwork or other social or
legal constraints. Sen pointed this out and consequently, researchers are now
looking at the impact of education on wellbeing, health or happiness, among
others. For instance, Albert and Davia (2007) applied econometric techniques to
analyse the effects of education on health at the end of the 20™ century and the
beginning of the 21 century in European countries, concluding that individuals
with more than compulsory education are healthier, although the impact is

different among countries.

The critique of Feminist Theories or Theories of Gender (Hartmann, 1976) of
Human Capital Theory highlights the gender differences in the labour market.
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According to these theories, gender gaps in the labour market (such as the
proportion of women in the labour force or employed, the types of job held by
women or the wages they receive) are a consequence of exogenous variables
like history, economy or culture, variables that are usually taken as given by
economists.
“The discipline of economics tends to view individual decision
making as determined by economic incentives and individual
preferences (or tastes). It generally does not analyse the
formation of preferences, and choices are generally viewed as
being at least to some extent voluntary (...) within the context of
sociology or social psychology, individual choices are more likely

to be seen as stemming from social conditioning or constraints
rather than as voluntary” Blau, Ferber and Winkler (2006, p. 159)

Feminist Theories, as part of their critique of classical economic theory, reject the
central idea of Human Capital Theory that the worker's wage is equal to the
individual’s marginal productivity. If so, and according to the European Union
Statistics on Income and Living Conditions (EU-SILC) in all activities, sectors,
and jobs, men would be more productive than women, since it estimates an
average unexplained gender pay gap of 11.1 percent in the OECD countries (Boll
et al., 2016).

As a whole, as has already been stated, the arguments of the previous theories
against Human Capital Theory basically come down to its simplicity. The complex
social, cultural, and historical contexts are not considered by Human Capital
Theory and, therefore, it is not useful to interpret or to understand the real labour

market.

Theory of Occupational Segregation or Dual Labour Market Theory
(Doeringer and Piore, 1971) was developed at the end of the 1960s in an attempt
to explain the critical economic situation of the moment, with high unemployment
and poverty rates. It explains the labour market as divided into two markets which
function independently. It is useful to explain different dichotomies: high versus

low skill workers, men versus women, or even, national versus migrant workers.

According to the Theory of Occupational Segregation or Dual Labour Market
Theory, there are two distinct markets for labour in the economy. The first one,
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the developed (or men or national workers) industry, uses high technology
processes and requires highly skilled employees.™ Its workers have better labour
conditions including more stable jobs and higher wages. The second industry, the
less technologically developed one (or women or migrant workers) requires
lower-skilled workers and the workplaces have poorer labour conditions such as
higher unemployment and lower wages. Workers cannot change the industry
because each one uses its own productive system with different technological
levels and, therefore the workers’ demands are different: they need different skills
levels or different characteristics such as gender or origin/nationality (Reich,
1984; Reich, Gordon and Edwards, 1973).

The Spanish labour market is, according to Garcia-Serrano and Malo (2013) and
Polavieja (2003), an example of a dual labour market caused by the coexistence
of temporary and permanent contracts, especially after the legal reforms of the
1980s:
“In Spain, the extension of labour market segmentation is
associated with a rather ‘small’ legal change easing temporary
contracts in 1984. The gap in firing cost with respect to open-
ended contracts (...) and the historical context fuelled temporary

contracts as the main form of flexibility for firms” Garcia-Serrano
and Malo (2013, p. 28)

This theory is not tested in this thesis, since data used are cross-sectional and it
is not possible to follow individuals in different periods. Even so, it is important to
bear in mind the previous results. They will help to understand the persistence of
the educational imbalance in the Spanish labour market.

Signalling Theory (Spence, 1973) and Screening Theory (Arrow, 1973; Stiglitz,
1975) disagree with Human Capital Theory in its assumption of perfect market.
The key idea of the Signalling and the Screening Theories is that there is
imperfect information in the labour market. The Signalling Theory focuses on
labour market supply, whereas the Screening Theory focuses on labour market
demand. Both theories accept the relationship between education and

'3 In the particular case of the Feminist Theories this would be the men’s labour market.
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productivity (usually more educated people are more productive) but both reject
the causal relationship that Human Capital Theory defends (people are more
productive because they are more educated).

According to Signalling and Screening Theory, the main function of the
educational system is to select the most skilled workers, because only more
productive workers are likely to invest in more education. The reason is the
relatively cheaper investment, pecuniary and not pecuniary, for these more able
workers than for the least skilled ones, since only more able workers will obtain
higher returns in the labour market. If so, educational level can be used by
workers to signal (Signalling Theory) or by the employers to screen (Screening
Theory) the workers who seem to be the most able —productive— workers, rather
than increase their real productivity.

These critiques of Human Capital Theory agree upon the importance of education
for the individual, although they differ in their explanations. Each of them is partly
describing the actual effects that increasing the educational level has for an
individual. Theory of Capabilities highlights how important education is for all
aspects of daily life; Theories of Gender focus on the cultural and social
differences between men and women; Signalling and Screening Theories centre
on the imperfection of the labour market, and especially on those related to
information. In contrast, Theory of Occupational Segregation or Dual Market
Theory especially focuses on the division of the labour market into two sectors
(skilled/unskilled; men/women; national/migrants, etc.). As a consequence, for
the latter, education will be important when the segmentation of the labour market
is related to the skill or aspects not related to personal characteristics: gender,
nationality, race, etc.

In most cases the critique is not directly of Human Capital Theory, but of the
Classical Economy Theory and its vision of the perfect market. The empirical
studies demonstrate that, whatever the cause is, for example, higher productivity,
signalling, or screening, a positive relationship exists between educational level
and better labour conditions since individuals with higher educational levels have

more opportunities in the labour market including higher occupational rates,
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better occupations, and higher wages (Barceinas et al., 2000; Calvo, 1988;

Greenwood, Jenkins and Vignoles, 2007).

The problem appears when signalling or screening mechanisms provoke a
‘process of qualification escalation’ or, in other words, ‘qualification inflation’

“In the process of qualification, by contrast, the pupil is concerned
not with mastery, but with being certified as having mastered. The
knowledge that he gains, he gains not for its own sake and not for
constant later use in a real life situation — but for the once-and-for-
all purpose of reproducing it in an examination. And the learning and
reproducing is all just a means to an end — the end of getting a
certificate which is a passport to a coveted job, a status, an income.
If education is learning to do a job, qualification is a matter of learning
in order to get a job.” Dore (1997, p. 8)
However, the previous theories and models, critiques as well as Human Capital
Theory, only consider one of the sides of the market: in most cases the supply of
educated workers. Human Capital Theory and Signalling Theory focus on the
supply side, whereas Screening Theory analyses the labour market from a

demand perspective.

In supply side theories future workers decide what the adequate level of
investment in education or experience is in order to obtain higher wages and
better jobs. Human Capital Theory believes in the improvement effect that these
investments have on the individual’'s productivity, whereas Signalling Theory
questions the existence of productive increases. Spence (Signalling Theory)
claims that most abled individuals would use their higher educational or
experience levels to show the employers that they are better candidates to do the
job. Screening Theory neither believes in the productivity improvement of the
education or experience, but contrary to the Signalling Theory, Arrow and Stiglitz
give the power to the employer, who decides on the education or experience level

that the future employees need to hold to be hired in a particular job.

However, to what extent an individual with a particular set of characteristics will

benefit from the labour market also depends on the demand in the market for
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these characteristics. General theories considering both sides of the labour
market and accounting for this match between supply of and demand for workers

are considered in the next section.

1.1.3. General theories. Considering both sides of the labour market:

supply and demand

The feebleness of partial theories to understand and explain labour market
patterns has encouraged other researchers to undertake a more global vision,
analysing both sides of the labour market together. The two most relevant
examples are the Job Competition Model (Thurow, 1970), and the Assignment

Theory (Tinbergen, 1956; Sattinger, 1980; Hartog, 1981).

Job Competition Model (Thurow, 1970) uses a game theory framework, to
describe the accommodation of a workplace with the best candidate for that job.
In this sense, the model considers the possible heterogeneity of individuals’ skills,
but also among the characteristics of the workplaces. According to Thurow’s

model, workplaces as well as workers are heterogeneous.

Workplaces differ in the quantity and quality of tasks that they require. Equally,
workers differ in their abilities (a combination of innate and acquired abilities). The
key idea of the model is that each workplace has a labour queue where workers
are classified by their skilled appropriateness for the job. For instance, if there are
two different types of workplaces, then ‘type A’ requires more skilled workers and
‘type B’ requires less-skilled workers. The best worker for the ‘type A’ workplaces
is the first one in the labour queue of the ‘type A’ workplaces. Workers will be
hired in all available workplaces following the order of this labour queue. The
problem arises when there is oversupply of workers for this type of ‘A’ workplaces.
Then, part of these excesses of supply (skilled workers) would be employed in
less skilled workplaces where they would be over-educated or over-qualified, and
less-skilled workers, who were in the first positions of the labour queue for the
‘type B’ workplaces, would be displaced.
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In this sense, Thurow considers that the problem lies not as much in the lower
returns for over-educated workers as in the crowding-out of less educated (less
skilled) workers, who reduce their probabilities of being employed, and therefore,
the education inflation defined by Dore (1997) emerges:
“As the number of certificate leavers grows far larger than the
number of clerkships that are available, (...). The bus company gives
them preference. Soon all the available conductor slots are filled by

senior certificate holders: a senior certificate has become a
necessary qualification for the job” Dore (1997, p. 7)

But some clarification should be made here. As Borghans and de Grip (2000)
argue, a distintion between crowding-out or bumping down and upgrading should
be made. The difference between these two concepts lies in the extent to which
the qualification required for the job is really needed to perform the tasks required
by the job. When a skill biased technological change has occurred and
subsequently a particular job cannot be performed without a higher level of
qualifications, it is said that there has been an upgrade of the job. In contrast,
when there has only been an increase in the qualifications demanded by the
employer, then it is said that there has been a crowding-out or a bumping down.
The problems in the labour market will come out when the latter phenomenon

appears.

Assignment Theory (Tinbergen, 1956; Sattinger, 1980; Hartog, 1981) also
focuses on the match between the characteristics of supply of and demand for
labour. It claims that on the one hand, part of the worker’s productivity depends
on the characteristics of the workplace, and on the other hand, a wage is the
instrument used to allocate workers to workplaces. Therefore, according to
Assignment Theory, the best match would be the one that maximises the
productivity of the worker, and in that case, they would receive the highest
reward. If, on the contrary, there is a mismatch between the skills of the worker
and the skills required in the workplace, then there is an under-utilisation of the
resources (since the worker would not maximise his or her productivity) and a
lower return for the worker (since wages depends on individual’s productivity).
There are two main sorts of mismatch: over-education (over-qualification) when

the individual’s educational level (qualification) is higher than the one required by
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the workplace, and under-education (under-qualification) when the individual’s

educational level (qualification) is lower than the one required by the workplace.

In short, both general theories Job Competition Model and Assignment Theory
conclude that there is not a perfect match between supply of and demand for
workers due to the difference in the qualifications (skills) level they hold and the
ones demanded in the labour market. In the Job Competition Model the
oversupply of qualified workers or the under-demand for these qualified workers
is the main point of instability. According to Assignment Theory, the qualification
mismatch in the labour market is due basically to imperfect information. The
worker does not perfectly know the level of skills required in the workplace and
the employer does not perfectly know the worker’s skill level. These theories have
become more used since the increase in the number of university graduates in
the developed countries in the last decades of the 20™ century. In fact, the
calculations of the main chapters of this thesis are based on quantifying the
education mismatch in the Spanish labour market.

The Theory of Career Mobility or Job-Matching Theory (Jovanovic, 1979a;
Jovanovic, 1979b; Sicherman, 1987; Sicherman and Galor, 1990) gives a
different vision of qualification mismatch. It focuses on explaining the particular
case when the worker’s qualifications are higher than the ones required in the
workplace, in other words, where there is over-education. According to the
Theory of Career Mobility, over-education is a temporary situation which is
usually related to young workers with high education levels having little or no on-
the-job training. These young educated workers will improve their total human
capital with the skills acquired in this (usually first) temporary job. Therefore,
young educated workers agree to work in these less remunerated and less skilled
jobs, that is, young workers agree to be temporarily over-educated, for the first
years of their career for two main reasons: first, they expect to improve their
experience; and second, they expect to be more likely in the future to increase
the occupational ladder and get a better job with better conditions commensurate
with their education level, either in the same company or in another one

(Jovanovic, 1979a; Jovanovic, 1979b; Sicherman, 1987; Sicherman and Galor,
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1990). Therefore, for the Theory of Career Mobility, over-education is one of the

many steps for a worker to get an adequate job, rather than a problem.

Therefore, Job Competition Model, Assignment Theory, and Theory of Career
Mobility or Job-Matching Theory, are all theories which attempt to explain the
education (im)balance in the labour market. All of them agree on the fact that the
current labour markets are having problems accommodating all the workers in
the appropriate jobs. Job-Matching Theory or Theory of Career Mobility states
that this is a temporary problem due to the imperfection information of the labour
market and due to the adverse selection of the workers regarding their real
productivity level. Similarly, the Job Competition Model also suggests the adverse
selection of the workers. In contrast, Assignment Theory does not focus on the
causes of this imbalance, but on the consequences of this education mismatch.

1.1.4. The economics of education: final remarks

All in all, this section shows that the focus of the research on the economics of
education has been changing in parallel to the labour market reality. The first
economists (e.g. Smith, Malthus, or Marshall) were concerned about the
economic value of education, since they were the first ones who considered
education as an investment and not as an expense. In this sense, the positive
relationship between educational levels and productivity assumed by these first
economists has largely been discussed here.

Once economic researchers were able to explain how the educational level
influences wages (e.g. Becker and Mincer), the proportion of population with
higher educational levels was increasing and the first mismatches in the labour
market appeared.™ As a consequence, part of the research shifted to these new

' Since the 70s, 80s and 90s, depending on the country, there was an extraordinary
increase in the number of university graduates. The increase of their share in the active
population made it necessary to develop a deep knowledge of their employability in the
labour market.
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labour market imbalances (e.g. Thurow, Sattinger, Hartog or Sicherman and
Galor).

The empirical literature demonstrates there are mismatches in the labour market:
over- and under-education. However, they do not agree on whether this mismatch
is an “assignment” or a “competition” problem. The empirical studies do not agree
on whether education mismatch is a temporary or a permanent phenomenon for
the individual. A complete longitudinal dataset would be needed to verify the
Theory of Career Mobility. Knowing the duration of the education mismatch is
essential to develop good policies to reduce their consequences for both

individuals and society.

As the labour market imbalances appeared, researchers realised that individuals
were not homogeneous and these influences were different even between
individuals of the same educational level (e.g. Duncan and Hoffman). Therefore,
the difficulty of measuring individuals’ skill heterogeneity using the level of

education became more evident.

However, the lack of data measuring individuals’ skills drives on the use of
education level as a proxy of individuals’ abilities to analyse the level of labour
market mismatches or their effects on wages. However, if these individuals’
heterogeneity is nowadays more than assumed, finding the perfect measurement
for this heterogeneity is not always possible. Indeed, this is one of the most
difficult problems for today’s researchers, to find a good indicator for individuals’
skill heterogeneity.

Recent data have allowed researchers to account for some of individuals’ skills,
introducing skill heterogeneity in the analysis or, even, moving the core of the
studies related to labour market mismatches from education mismatch to skill
mismatch. However, a concrete definition of which skills should be considered or
how to quantify them in or out of the labour market is still missing:
“Skill’ is a notoriously difficult concept to define, let alone measure
(Department of Labor 1999). These problems are not restricted to
human capital theorists, but they confront particular problems because
of their assertion that skills can be accurately measured in quantitative

terms. Skill is variously defined as the expertise, ability, or competence
to undertake specific activities often acquired through formal instruction
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or work experience. An obvious problem is how to measure the skill
levels of different jobs.” Brown (2001, p. 23)

In this sense, Chapter Four of this thesis aims to contribute to the analysis of the
variation in skills among individuals and their effect on the probability of being
over-educated. In general terms, empirical literature has analysed the effect that
accounting for the individuals’ skill heterogeneity has on wages. However, in this
thesis | use data from the Survey of Adults Skills to see whether individuals’
proficiency level of literacy and numeracy skills affects their likelihood of being

over-educated.

1.2. Education mismatches in the labour market

1.2.1. Concept and measurements

Over-education (or over-qualification) and under-education (or under-
qualification) are the two main education mismatches that can be found in a
modern labour market.” There is a third education mismatch which is the area
or field of study mismatch which, as its names states, appears when the individual
is working in a different area from the one of his or her education. For instance, it
appears when a veterinarian is working in sales or an artist as a clerk. However,
less attention has been paid to this latter mismatch, in part due to the lack of data
regarding fields of study.

Most of the literature on the causes and consequences of over-education has
been written since Freeman introduced the concept in 1976 (Freeman, 1976).
Since the publication of The Overeducated American (Freeman, 1976), different
authors have studied these qualification mismatches for different countries and

periods.'® Most of these articles have focused on the measurement of these

> Modern labour market refers here to a market where individuals voluntary sell their
work to employers. In return, they receive a monetary wage which they can use to buy
the goods or services they need or desire.

'® A summary of the main literature on education mismatch can be found, for instance,
in Sloane (2002) who offers very detailed data about the studies, or in Badillo-Amador,
Garcia-Sanchez and Vila (2005), within others.
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education mismatches and their effects on earnings (Groot and Maasen Van Den
Brink, 1997; Hartog, 2000; Sicherman, 1987). Articles focusing on their non-
pecuniary consequences, for example, job satisfaction or health, have also been
published (Allen and van der Velden, 2001; Battu, Belfield and Sloane, 1999;
Tsang, Rumberger and Levin, 1991; Verhaest and Omey, 2006). Other authors
have particularly centred on the effects of over-education on university graduates,
the population group most likely to be over-educated (see, for instance, Barone
and Ortiz (2011) for Europe; or Battu, Belfield and Sloane (1999), Chevalier
(2003), Chevalier and Lindley (2007), Dolton and Vignoles (2000), and Green,
Mclintosh and Vignoles (1999) for the United Kingdom). Nonetheless, there is still
a debate about a precise definition and the best way of measuring it (Green,
Mclintosh and Vignoles, 1999).

According to Rumberger (1981), there are three different circumstances which

can cause over-education:

(a) whether the economic position of people with higher educational levels
has deteriorated in relation to the position that individuals with the same
educational level have historically held;

(b) whether the requirements of the job dissatisfy the expectations of the
higher educated workers who secure them, in the sense that the job
requirements are too easy;

(c) whether the educational skills of the workers are higher than the ones
required in the workplace.

The third one is the definition that is most commonly used, although the three of
them are highly correlated because, according to empirical analysis, when the
educational skills of the workers are higher than the ones required in the
workplace (definition c) the worker usually receives a lower wage (definition a)

and it is likely that s/he finds the work dissatisfying (definition b).

Therefore, over-education commonly defines a situation in the labour market
where “the individual is simply supposed to have been at school longer than
necessary for this job” (Hartog and Oosterbeek, 1988, p. 187). Indeed, this is the
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definition that | will use in this thesis to estimate and analyse the likelihood for a

university graduate to be over-educated in the Spanish labour market.

The opposite situation, under-education, is supposed to occur when the individual
does not have enough formal education to hold the skills needed to do the job.
Hence the focus of the definition of over- (or under-) education is on the number
of years of formal education or the level of formal education that a worker holds.
Knowing the grade of labour market over-education is essential, since over-
education implies a waste of personal and social resources. According to the

main empirical studies, over-education has three main negative consequences:'’

(a) a squandering of personal and social resources (the latter since most of
the non-compulsory education in European countries is subsided by public
finances. See the Spanish case for instance where in 2000, 39 out of 60
universities were financed by public resources) (Garcia Serrano and Malo,
1996; Tsang and Levin, 1985),

(b) a displacement of less skilled workers, this is the bumping down or
crowding-out effect,

(c) an underuse of most of the workers’ abilities (reducing the personal
dedication, interest and productivity at work) (Hartog, 2000; Hartog and
Oosterbeek, 1988; Rumberger, 1987a).

As has already been seen in the previous section, most researchers tend to agree
to use formal educational level as a good proxy of the individual’s abilities, both
innate and acquired. Education mismatch does not account for the individuals’
heterogeneity. It supposes that all individuals with the same educational level are
equally skilled. Theoretical as well as empirical studies have refuted this
argument (Alba-Ramirez and Blazquez, 2003; Allen and van der Velden, 2001;
Battu, Belfield and Sloane, 1999; Berg, 1973; Chevalier and Lindley, 2007; Green
and Mclintosh, 2007; Green, MclIntosh and Vignoles, 1999). However, until

"7 See, for instance, Battu, Belfield and Sloane (1999); Green, McIntosh and Vignoles
(1999).
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recently, the lack of adequate data to measure the actual skills of individuals have
forced researchers to use the educational level as a proxy of individuals’ skills
level and to use education mismatch instead of skills mismatch (Quintini, 2011).
In fact, | will use the number of years of education to measure the degree of over-
education in the Spanish labour market in Chapter Three and Four.

As has already been stated, the fact that individuals are not homogeneous and
that they hold different abilities (either innate or acquired) has been present in the
literature since Adam Smith, who emphasised the importance of the acquired
abilities more than the innate ones:
“The difference between the most dissimilar characters, between a
philosopher and a common street porter, for examples, seems to arise
not so much from nature, as from habit, custom, and education. When
they came into the world, and for the first six or eight years of their
existence, they were, perhaps, very much alike, and neither their
parent nor playfellows could perceive any remarkable difference.
About that age, or soon after, they come to be employed in very

different occupations. The difference of talents comes then to be
taken notice of...” Smith (1961 [1776], pp. 19-20)

Nevertheless, and according to Smith, educational level is a good indicator of
potential individual skills. In fact, the Assignment Theory also predicts a strong
correlation between education and skill mismatches (Allen and van der Velden,
2001). Even so, educational level does not account for individuals’ skills
heterogeneity. It does not take into consideration the differences between the
schools that the individuals have attended, the areas in which they have studied,
or the proficiency levels of individuals, among others. Whether the individuals’
skill heterogeneity is considered, the relationship between education and skill

mismatches may not be assured.

Those studies that have analysed both mismatches, education and skill, using
the same set of data, have confirmed the low correlation between the two

measurements. For instance, Halaby (1994) already argued that

“overeducation functions do not reliably identify workers whose
Skills are underutilized”, and therefore “the validity of overeducation
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as an indicator of skill mismatch is weakened”. Halaby (1994, p. 56
and 58)

More recently, Flisi et al. (2014) used PIAAC data for different European countries
and found that

“the share of people who are mismatched both in education and
skill (‘severely’ and ‘mixed mismatched’) over the total population
is pretty low; on average when summed up the two groups count
for 15% of the population”. Flisi et al. (2014, p. 46)

Similar conclusions were found by Levels, Van der Velden and Allen (2013, p.
21) for whom “part of the educational mismatches is just apparent and do not
necessatrily imply that worker’s skills are heavily underutilised or overutilised”.
Using data from 2001 British population, Green and Mcintosh (2007, p. 437)
estimated that “less than half of the over-qualified are over-skilled’. And for the
Spanish case, Nieto (2014, pp. 54-55) estimated that “23 percent of overeducated
workers are also overskilled’, concluding that there is “a weak correlation

between overeducation and overskilling”.

The main reason for the weak relationship between education and skill mismatch
is, according to Flisi ef al. (2014) that
“the two dimensions of skill and education mismatch tell a different

story and provide different pieces of information” Flisi et al. (2014, p.
46)

However and despite the different nature of the two measurements, Allen, Levels
and Van der Velden (2013) justify the weak relationship between the two
measurements because

“the link is indeed somewhat stronger in the case of skill use than

in the case of skill level, which is why we observe a residual

relationship  between educational mismatches and  skill
mismatches”. Allen, Levels and Van der Velden (2013, p. 27)

Carrying out new surveys including some sort of measurement of skills (in most
cases cognitive skills; i.e.: literacy, numeracy) has changed the research on the
labour market mismatches, since it allows the researchers to account for

individuals’ skill heterogeneity, at least for a part of it. A series of international
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projects have provided new data including some sort of measurement for the
skills. There is, for instance, the International Adult Literacy Survey (IALS)18
carried out between 1994 and 1998 in 22 countries and regions or the Adult
Literacy and Lifeskills Survey (ALL)" conducted first in 2003 with the participation
of seven countries/territories, and later between 2006 and 2008 with the
participation of four countries. One of the most recent surveys including
individuals’ proficiency on literacy, numeracy, and problem solving for different
OECD countries is the Survey of Adults Skills (PIAAC). Besides, this survey
includes important information (background, demographic characteristics,
educational level, labour-force status, within others) which allows measuring the
education as well as the skill mismatches. A detailed description of the

methodology and results of this survey can be found in OECD (2013a).

A main advantage of these international surveys is the possibility of comparing
different countries, since the same questionnaire and codification was employed
and the samples harmonised. In fact, some authors have done this (see Flisi et
al., 2014; Levels, Van der Velden and Allen, 2013).

Notwithstanding this, in most of these cases only cognitive skills are being
measured, and a measurement for non-cognitive skills is still missing. These
latter are also important for understanding the skills heterogeneity among
individuals and their effect on labour market mismatches or even on wages
(Heckman, Stixrud and Urzua, 2006). Nevertheless, according to recent studies,
as for instance Green (2012) using data for Britain, the late changes in the use of
skills in the workplace indicates an upgrade of the use of cognitive skills, with
literacy higher than numeracy, rather than the physical ones. These results
suggest that the measurement of cognitive skills, as literacy or numeracy, may
became a good estimation for the skills level of individuals, and therefore to
account for their heterogeneity even when they hold the same educational level.
In line with these results, the literacy and numeracy proficiency levels of PIAAC
are used in Chapter Four to measure the effect that cognitive skills heterogeneity

'® https://nces.ed.gov/surveysials/.
' https://nces.ed.gov/surveys/all/.
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has in the probability for individuals to be over-educated in the Spanish labour

market.

There is clear empirical evidence that not all students with the same qualifications
hold the same skills. Besides the innate characteristics which define each
individual and determine their skills, there are also differences in the education
acquired, such as different subjects, different studies or different institutions
which can markedly influence the final skills or abilities acquired. For instance,
the articles by Green, McIntosh and Vignoles (1999) for the U.K. or Barceinas et
al. (2000), and Oliver, Ramos and Raymond (1999) for Spain demonstrate that,
in some cases, the type of degree is more important in determining whether or
not an individual is over-educated than the fact of merely being a university
graduate. They concluded that holding a degree in technology or science rather
than in humanities increased the probability of being employed and reduced the
likelihood of being over-educated. This displaces attention from the measurement
of educational levels to the content of education rather than the years of schooling
or the grade held.

However, measuring over-education as ‘the individual is simply supposed to
have been at school longer than necessary for this job” (Hartog and Oosterbeek,
1988, p. 187) also implies measuring the educational level needed (or required)
in the workplace. The concepts of required and needed education have different
meaning, especially when the Signalling Theory or the Screening Theory is taken
into account. The required education is the education level that the employer asks
for, and it can be equal, higher or lower than the real education level needed to
do the task in the workplace. For instance, it is quite common for the employer to
require a higher educational level for a workplace when there is high
unemployment, and a high supply of workers. In this case, some credentialism

will appear.

However, here the two concepts, required and needed, will be used
interchangeably, because empirical studies use one or the other depending on
which one is available in the dataset. Furthermore, the required and the needed

educational level for a job will be different only if there is credentialism in the
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labour market, that is an oversupply of workers and, therefore, employers
demand for the ones holding the highest levels of formal education even if they
do not need them for the job.

Researchers use different ways to measure the educational level needed (or
required) in the workplace, and therefore, different ways to measure over-
education. These measurements are usually determined by the data set because
the definition and the way to measure it would differ, whether the source of the
data is a survey where employees are asked about their own perception of their
job, or whether it is official data where only a general description of the job or an
occupational classification is available. In the first case, the grade of education
mismatch is reported by the worker, being therefore subjective, depending on the
perception of the worker. In the second case, the degree and the kind of
education required (needed) in the job are determined by external sources,
usually less specific and more rigid. And, therefore, it is more difficult to account
for the changes in the tasks of the workplaces over time.

Summarising, there are three main ways to measure the kind or level of education

needed by the workplace:

(a) self-assessment techniques: based on subjective methods such as the
worker’s opinion on the educational level required by the employer;

(b) statistical measurements: which determine the educational level needed
on the job as a statistical measure —usually mean or mode— of the
educational level of the workers of the same occupational category.

(c) external measurements: such as the average years of education of the
workers or a Dictionary of Occupational Titles;

However, none of these three measures gives a perfect value (Green, Mclntosh
and Vignoles, 1999). Therefore, studies usually use one technique or another

depending on the set of data available.

Subjective methods (or worker’s self-assessment techniques) require a data set
with the personal evaluation or opinion of individuals about their own knowledge
and the one required in their workplace. Despite trying to measure whether the

educational skills of the workers are higher than the ones required by the
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workplace (definition c), it seems to me that the utilisation of the subjective
methods is more related to the second definition of over-education given by
Rumberger, when the worker is dissatisfied due to the low achievements of the
workplace (Rumberger, 1981). But, whatever the definition of over-education they
use is, these methods have been used in several national as well as international
empirical studies to measure the degree of over-education. | will also use them
in the fourth chapter of this thesis.

One of the first examples of the measurement of over-education using subjective
methods is, for instance, the Career after Higher Education: a European
Research Study (CHEERS) whose results for Spain were published at the end of
the 20™ century (Garcia-Montalvo, 2001). The CHEERS project started in 1997
with the collaboration of institutions from eight European countries (France,
Finland, Germany, the Netherlands, Italy, Norway, Spain, and the United
Kingdom). Subsequently, Sweden, the Czech Republic and Japan joined the
project. This international collaboration in one unique project was motivated by
the lack of information regarding the employability of university graduates.

After designing the survey sheets and realising the interviews, the CHEERS
project gathered information about eleven European countries plus Japan.? The
researchers aimed to unify the main questions to one unique general
questionnaire. They also included some specific country questions. In the
Spanish case, for instance, due to the higher unemployment rates, even among
university graduates, they included some questions to be answered only by

unemployed graduates (Garcia-Montalvo, 2001, p. 26).

CHEERS was important basically for two main reasons. First, the same questions
were asked in different countries.?' This allowed cross-country comparisons.
Second, the survey was particularly relevant for research on over-education.
Thus, for each individual interviewed there is information about their personal
characteristics (including the economic and social familiar background), the

% See Teichler (2007) for a detailed description of the survey and some of its results.
21 They were very careful to translate the questions in order to have the same meaning
in all countries.
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university curricula (the degree studies, rather than the university where they
were enrolled as in the USA), one’s transition from university to the labour market,
and the economic structure of the countries, particularly its labour market
conditions and the impact of technological development on the workplace
(Garcia-Montalvo, 2001).

More recently, the OECD has created the Programme for the International
Assessment of Adult Competences (PIAAC). This is a survey of adult’s skills
which focuses on the skills of the worker and of the workplace. For each country,
PIAAC covers all the population from 16 to 65 years old, and includes objective
information about the formal educational level and subjective information, since
interviewees are asked about the level of skills needed and used in their everyday
workplace. It also measures the literacy and numeracy proficiency skills of the
individuals surveyed. A more detailed description of this survey can be found in

Chapter Four where | analyse the data.

The second over-education measurement, statistical methods is based, as its
name indicates, on using statistical measurements (mainly mean or mode of the
occupational group, although it can also use other statistical measurements) to
determine the level of education required to do the job. These methods are based
on the supposition that supply of and demand for work match in the actual labour
market. Therefore, they might not be very feasible if there is any sort of mismatch
in the actual current labour market. The advantage of this methodology is that it
does not need the worker’s self-assessment or any other extra information rather

than the dataset used as a sample.

One of the first articles in considering statistical measurements was Verdugo and
Verdugo (1989). Using a sample conducted in 1980 in the US of white men aged
between 25 to 64 who worked full-time as salaried employees, they estimated the
effect of an excess or default of years of education on wages. Applying statistical
methods, they classified the mean of years of education for each of the three-
digit census occupations using all the population (not only white men). The mean
and standard deviation found for each three-digit occupation were then used to

define the population of the sample (only white men) as follows:
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“Workers with educational attainment greater than one standard
deviation above the mean for their specific occupational are defined
as overeducated. Conversely, undereducated workers are those
whose education is less than one standard deviation below the
mean. Adequately educated workers comprise the middle ranges:
within +/- one standard deviation of the mean.” Verdugo and
Verdugo (1989, p. 633)

The subjectivity of the measurement used by Verdugo and Verdugo (1989) has
been questioned with the argument that there is not a formal reason why the limit
of the differentiation between adequately educated and over-(under-) educated
should be plus(minus) one standard deviation (Green, McIntosh and Vignoles,
1999). Even so, a version of these statistical methods is applied to different

Spanish data in Chapters Three and Four of this thesis.

Finally, objective or external measurement methods use impartial sources to
quantify the degree of mismatch. The Dictionary of Occupational Titles (DOT)
published in 1965 by the US Department of Labor, for instance, is one of the
sources used in the United States. Rumberger (1987a) used this source to
estimate the degree of over-education in the 1980s USA labour market. As

Rumberger defines in his article

“The DOT, developed by the U.S. Employment Service, contains
detailed descriptions of all occupations in the U.S. economy and
information on a number of occupational characteristics. These
characteristics include the amount of general and specific training
needed for ‘average performance’ in each job situation.” Rumberger
(1987a, p. 30)

However, an equally objective source is not available for all countries and when
there is one, it is updated only once in a while. Therefore, despite being an
objective measurement it is not free of imperfections. For instance, it is difficult to
update the tasks of the jobs or to account for the changes in technology, and the
cost of updating the information is high (Hartog, 2000). Besides, in some
countries, such as Spain for example, there is no such dictionary to define the
skills required in one occupation. This is one of the main reasons why there are

few studies which use objective measurements.
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As is usual in social sciences, none of the measurements is perfect, and the
choice between using one or another is usually defined by the data set. Objective
methods seem to be more impartial in the definition of the tasks required in the
workplace, but they are more expensive and rigid. Subjective methods seem to
be more accurate to measure the real skills of the workplace and the individual’s
abilities, but the results depend on the workers' judgements. Finally, statistical
measurements are based on the current adjustment between workers and
workplaces, taking it as matched. As has already been stated, in this thesis | used
two of the three measurements: statistical and subjective.

Table 1. 1. Summary of the main characteristics of the three
measurements for over-education

Objective

Subjective

Empirical o
Statistical

Clear definitions for
occupations and

Worker’s self-

Based on criteria of

Measurement detailed assessment frequency (mean,
measurement mode, etc.)
methodology
Education and
abllltlc_es are not Employees'report Assumes that most of

. substitutes (all actual requirements
Assumptions the workers are
workers need the much more accurately
X matched
same education level  than employers
to do the job)
General des_crlpt|on of Specific descr!ptlon of Based on the current
the occupation. the tasks required by

Occupation Different jobs can be  the job rather than a wo_rker-workplace

; adjustments of the
grouped in one general one for the labour market
unique occupation occupation
Equals all types of Credentialism can be
egucation (yzars of underestimate Different educational

Education y (workers state current  levels can suit one

schooling or dummies
by educational levels)

hiring standards
requirements)

occupation

Responsiveness

Difficult to introduce
technological and
organisational
changes
(classifications are
used for long periods)

Changes in the job
requirements are
reported when they
occeur.

Sensitive to labour
market conditions and
technological
developments

Source: Borghans and de Grip (2000, pp. 15-16)

Following Borghans and de Grip (2000), Table 1.1 summarises the most
important differences between the three measurement methods. The table
describes the source used to quantify over-education and the assumptions about
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education and abilities that the measurement uses. It also includes information
about the way they deal with occupation and education definitions, as well as,

their responsiveness.

Despite the fact that the decision of using one or another method depends on the
data available, part of the literature on over-education has focused on finding
which of the measurements is more accurate to estimate the degree of

mismatching.

It is almost impossible to estimate the degree of over-education for the same data
using different measurements. Their definition makes it impracticable. Only the
new survey of the OECD, the PIAAC allows it (Martinez Garcia, 2013). In other
cases, it has been possible to compare data from the same regions and the same
periods, but using different sources. That allows a comparison between them,
even if the original source and the interviewees are not the same. In the cases
where the comparison has been possible, the results indicate that subjective
measurements tend to overestimate the mismatches, because of the “workers’
inclination to inflate the standing of their job”, whereas objective measurements
underestimate them (Hartog, 2000, p. 133).%? But there is not a predictable result
for statistical measurements. Statistical methods estimate the mode or mean of
the allocation distribution in a particular time, the time of the dataset. Therefore,
the outcome would be over or underestimated, depending on the current labour
market situation. Indeed, the comparison between the result of statistical mean

approach and subjective model is possible in the fourth chapter of this thesis.

Whatever the measurement method used, we should be cautious when a period
is analysed. As will be seen in the next chapters, the upgrading of the population’s
educational level as well as the innovation in the production or organisation of the
job can change the current equilibrium between demand for and supply of quality

of the labour force. For instance, some technological innovation can either

2 Even though, in their article using data from the school-leavers on the Dutch labour
market in 1993, Van der Velden and Van Smoorenburg (1997) found the opposite
results: the objective analysis overestimated the level of over-education, whereas the
subjective method was more reliable.
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increase the demand for highly educated workers, for instance, if the new tasks
required a highly specific knowledge such as solving the technical problems of
the machine, or on the contrary, increase the demand for less-educated workers
if the technological innovation developed upon more tedious work that only needs
someone to supervise the machine works (Acemoglu, 1998; Acemoglu, 2002a;
Acemoglu, 2002b; Goldin and Katz, 2008). Therefore, depending on the direction
of these changes the labour force situation may be more or less balanced with

the workplaces they hold (Green, 2012; Maine Vernet, 2001).

1.2.2. Empirical studies

The literature does agree on the importance of considering and measuring
education mismatches, and especially over-education, in order to understand the
labour market better. As pointed out by numerous empirical studies, knowing the
degree of over-education in the labour market is essential, since over-education
supposes a waste of personal and social resources (Garcia Serrano and Malo,
1996; Tsang and Levin, 1985). For instance, it has been broadly demonstrated
that when over-education is a permanent phenomenon it has negative effects on
wages as well as on the productivity of the workers (Hartog, 2000; Hartog and

Oosterbeek, 1988; Rumberger, 1987a).

In order to contrast which theory is the most appropriate one to analyse the
consequences of mismatches, and in particular over-education, on the labour

market, most empirical studies focus on:

(a) the effect that over-education has on wages,
(b) whether the wage differential between individuals with the same set of
characteristics are due to differences in productivity or a signalling or

screening effect,

76 Chapter 1. Literature review



Human Capital Investment and Labour Market Response in Spain

(c) the length of this education mismatch (whether it is a permanent or a
temporary phenomenon),

(d) how education mismatch would affect the job mobility intra- or inter-firm.

Regarding the effects of over-education on wages (a), the ORU model (Duncan
and Hoffman, 1981) is the methodology most used to measure these effects. As
explained earlier on, it is based on Mincer’s wage function (Mincer, 1962; Mincer,
1974), but it splits years of education into three dummy variables: Over-educated,
Required education, and Under-educated. Mincer's wage function uses the
logarithm of wages as the dependent variable, and gender, years of education,
and experience among others as control variables. Therefore, the results
measure the correlation between years of education and wages, but it does not
say anything about those who are mismatched.?® The introduction of these three
new variables (ORU) allows the researchers to measure the returns on
educational mismatched workers (Over-educated as well as Under-educated)
compared to the workers who were educationally adequately matched (Required

education).

International studies about education mismatch and the problems that this
phenomenon provokes to the good performance of the economy appeared with
the rise of university graduates in the United States. Freeman’s book drew
attention to the effects on wages due to the increase in the number of educated
workers entering the labour market (Freeman, 1976). After that, the interest of
economists in measuring these effects mushroomed around the world,
considering first those countries where the expansion of higher education

students was more evident.

% However, it does allow the researchers to measure the negative impact of over-
education on wages when data of different times are available.
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Rumberger (1987a) wrote one of the first studies evaluating the effects of over-
education on productivity and earnings. He used the Dictionary of Occupational
Titles (objective approach) to identify those workers mismatched in the labour
market in the United States for the years 1969, 1973, and 1977. According to his
calculations, the proportion of over-educated workers was 35 percent in 1969, 27
percent in 1973, and 32 percent in 1977; and the pay penalty for those
mismatched workers was 30 percent in 1969, 40.4 percent in 1973, and 34.8
percent in 1977 for men. For women, the pay penalty was higher all the years,
except in 1969. It ranges from 26.1 percent in 1969, to 43 percent in 1973, and
to 36 percent in 1977. The pay penalty also differed among occupation groups
for both, men and women, being higher for those in professional or managerial

occupations.

The results of other studies also using data from the United States in this period
are consistent with Rumberger (1987a). Using a statistical approach (mean plus
one standard deviation), Clogg and Shockey (1984) analysed the US data from
1969 to 1980 and concluded that education mismatch increased during this
period, although they estimated a degree of over-education around 15 percent
among men and around 9 percent among women. They particularly analysed the
cohort effect and stated a higher average increase for the youngest generations.
These results confirm the general educational upgrading of younger generations

and the remainder of the occupational distribution.

In Europe, seminal work by Hartog and Oosterbeek (1988), using data for the
Netherlands, estimated a rise in the proportion of over-educated workers from 7
percent in 1960 to 25.7 percent in 1977. As in other countries when the number

of higher education students increased,

“The development towards increased levels of schooling has even
been strengthened by the composition of labor force withdrawals at
higher ages. Withdrawals on account of early retirement and
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disability have fallen disproportionately on the lower educated.”
Hartog and Oosterbeek (1988, p. 186).

According to their data, in the Netherlands in 1977, the pay penalty for over-
educated workers in relation to those who were adequately educated was 20
percent for each year of mismatch: 29 percent for women and 14.5 percent for
men. Analysing the UK graduate labour market from 1980 to 1986, Dolton and
Vignoles (2000) found a proportion of over-educated graduates of around 30

percent.

According to the results of the empirical studies, on average, over-educated
workers still get positive returns for their higher educational levels, although they
earn less than the workers with their same educational level who are adequately
educated in the workplace. Under-educated workers get negative returns, since
they earn less than those higher educated workers who are adequately educated.
However, under-educated workers still earn more than the workers with their
same educational level who are adequately educated. Therefore, they claim that
the fact that the returns for over-educated people are still being positive is the
main reason why individuals continue investing in education (Chevalier and

Lindley, 2007; Dolton and Vignoles, 2000; Green, McIntosh and Vignoles, 1999).

These results indicate the importance that the characteristics of the workplace
have in determining wages. The influence will be greater in markets where the
price (wage) has a threshold. This is, for instance, the case of the Spanish labour
market where most occupations have a minimum wage imposed by a
sector/region labour agreement. Where there is a minimum threshold, workers
will receive at least the minimum wage even if they are under-educated, meaning

their level of education is lower than the one required for the job.

Empirical studies based on Human Capital Theory agree with Freeman’s insight:
the main problem of over-education would be its negative impact on the workers’

earnings and opportunities in the labour market (Freeman, 1976, p. 4), although
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this impact has not been as negative as he expected. According to most of the
empirical studies it seems that over-educated workers were still having some

education returns, albeit lower than the ones that are matched.

In order to test Human Capital Theory and Signalling or Screening Theory (b),
there is a group of authors who have focused on trying to disentangle if the returns
to higher educational levels are really a reward for higher productivity as the
Human Capital Theory predicts or if, on the contrary, they are a consequence of
a signalling or screening effect. This is, for example, the case of the studies done
by Green, Mcintosh and Vignoles (1999); Chevalier (2003); and Chevalier and
Lindley (2007) for the United Kingdom; or Alba-Ramirez and Blazquez (2003) for
Spain. The main results of these researches confirm the relationship between
higher educational levels and the improvement of the productive capacity of
individuals, but they also point out the signalling or screening effect of this higher
education levels (lglesias, 2005), although as Green, Mclntosh and Vignoles
(1999, p. 25) stated “there is [in the UK] little evidence of widespread of

qualification inflation”.

Obviously, the effects of over-education in the labour market might be very
different whether it is a temporary phenomenon or a permanent one (c). An
implication of Human Capital Theory and Theory of Career Mobility is that over-
education is not really a serious problem, since it is a temporary phenomenon

which will disappear in the long term.

According to Human Capital Theory, which, as has already been seen, derives
from the Classic Economy, over-education is a temporary phenomenon caused
by the excess of supply of highly educated people (the market has a
disequilibrium for a while). The oversupply of highly skilled people will be solved
by the perfect competence of the labour market, although it could take some time.
As it occurs in a goods market, the excess of supply of highly educated people

will reduce their price or remuneration (wage). The downward trend in wages due
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to the abundance of educated people will reduce the economic returns to
education (wage). Then, it is expected that the loss of returns to education will
reduce the interest of individuals in investing in education. Individuals are
supposed to be acting in a rational way trying to maximise the return to their
investments, in this case the monetary and non-monetary investments in

education.

Therefore, according to Human Capital Theory, in the long term, the perfect
competition of the market will reduce the wages until the supply of and demand
for highly skilled workplaces are balanced, that is, until the supply of and the
demand for highly educated people match: over- as well as under-education
disappear. The problem is that perfect competition does not exist, and there are
always either some frictions or some imperfect information in the actual labour
market. The other big issue with this approach is the definition of what can be
considered as a long time in order to expect the labour market to recover its
equilibrium, since current data are demonstrating that the mismatch continues

year after year (see Chapter Three on the Spanish case).

The Career Mobility Theory also implies that over-education is a short term
phenomenon. As seen above, according to this theory, over-education usually
affects young people, the ones who despite having high educational levels enter
the labour market for the first time and do not have experience. According to
Sicherman and Galor’s theory, the youth have high formal education but they lack
the specific training that is required to do the job (Sicherman, 1987; Sicherman
and Galor, 1990). According to the Theory of Career Mobility this is the main
reason why young people accept a job for which they are over-educated. They
accept this lower skilled job for a short period, while they are acquiring the specific
training that the work experience can give them. However, they also expect to
move up the occupational ladder as soon as they become experienced workers,

since they have attained a high educational level and they are able to work in
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more highly skilled jobs with higher wages and better conditions. Consequently,
over-education will usually be a problem for younger generations, and over-
educated workers will be more likely to change jobs, both within the company or
between companies (Dolton and Vignoles, 2000; Garcia Serrano and Malo, 1996;

Groot and Maasen Van Den Brink, 1997; Sicherman, 1987).

In sharp contrast, Signal and Screening Theory identifies over-education as a
permanent problem, basically caused by the growing importance of other high-
level qualifications as a method of identifying more productive workers. According
to Dore (1997), this credentialism will provoke a qualification escalation, because

“the mechanism of ‘qualification escalation’ ensures that once one is in
the modern-sector-qualification range, the higher the educational
qualification one gets the better one’s chances of getting some job.”
Dore (1997, p. 4)

Therefore, even if there is credentialism, in individual terms, increasing one’s own
educational level is still the best option, especially when the main direct cost is
subsided by the state, despite the fact that it is not the best solution in social

terms.

In most of the European cases, and the Spanish case in particular, over-
education implies a waste of public investment, since, most of the current tertiary
education institutions in Spain are from the state.?* Therefore, on the one hand,
public institutions, and individuals and their families would have been investing in
education which will not be used in the labour market, and, on the other hand,
workers’ abilities and skills are underutilised by the firms. This makes firms lose
productivity and efficiency. Besides, over-educated workers tend to be less
productive and less satisfied with their jobs (Allen and van der Velden, 2001;
Badillo Amador, Lépez Nicolas and Vila, 2008; Green, Mcintosh and Vignoles,
2002).

4 1n 2000, 39 out 60 of the Spanish universities were state universities.
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One of the first studies analysing the effect of over-education on labour mobility
was Sicherman (1987). Using data from the USA from 1976 to 1981, he analysed

the over-education phenomenon to conclude that

“over educated workers have higher rates of firm and occupational
mobility than other workers with similar characteristics (...)They are
more likely to move to a higher level occupation.” Sicherman (1987,
p. 18).
In the same sense, the results of Dolton and Vignoles (2000) reject the main
hypothesis of the Human Capital Theory and support the Assignment Theory for

over-educated graduates in the UK labour market. They confirm that

‘both the human capital of the individual and the requirements of

the job determine earnings” Dolton and Vignoles (2000, p. 193).
They found that some over-educated graduates in their first job became
adequately educated six years later. In particular, they found a reduction of 8
percentage points (from 38 percent to 30 percent) in the proportion of over-
educated graduates between their first job and their labour market situation six

years after (1980 to 1986).

Also using data from the UK, but in 1991, Groot and Maasen Van Den Brink
(1997) confirmed the hypothesis of an adjustment period in the labour market for

the new entrants. Therefore,

“even if over-education appears to be a permanent feature in Western
economies, for individual workers it seems to be only a temporary
phenomenon” Groot and Maasen Van Den Brink (1997, p. 181).

Their results were similar to those of Dolton and Vignoles (2000). It is also worth
noting that, according to Groot and Maasen Van Den Brink (1997) there is a
gender difference in the reduction of over-education when the age and the

experience in the labour market increase.
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“A one-year increase in age and experience decreases years of over-
education for men by 9.0% and for women by 1.5%.” Groot and
Maasen Van Den Brink (1997, p. 179).

In Spain, most empirical analyses of over-education have centred on two main
goals: first, calculating the degree or changes in education mismatch, and
secondly, measuring the effect of this education mismatches on wages. The
following paragraphs will focus on empirical studies on the Spanish labour market

and on these two topics.

Most Spanish empirical literature focused on measuring the degree of education
mismatch in the country has used subjective methods. One of the first studies on
education mismatch using Spanish data is Alba-Ramirez (1993), which used a
representative and exceptional survey of the Spanish labour force (Living and
Working Conditions Survey, 1985) to quantify the over-education of the Spanish
labour market. According to the answers of the workers, around 17 percent of the
salaried people working in the Spanish labour market were over-educated in
1985.%° In particular, individuals who were young, less experienced, or with less
on-the-job training, as well as those who hold a job with low tenure were more
likely to be over-educated. These results should be viewed with caution, since
the data is from the Spanish labour market in 1985, when the expanding numbers
of university graduates had not entered the labour market yet. More recent results
do not differ substantially from this first analysis (see, the third chapter of this

thesis).

Along with the increase of the university graduates at the end of the 1990s and

the beginning of the 2000s, the Spanish literature focused on labour market

% Living and Working Conditions Survey is a special nation-wide representative
household survey done in the last quarter of 1985. It contains workers’ self-assessments
about their workplace and their own skills or educational levels, as well as, the degree of
match between them. The sample included more than 60,000 individuals older than 14
(Alba-Ramirez, 1993). See also http://www.ine.es.
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mismatches becoming more substantial.?®

Subjective measures have concluded
a share of over-educated people between 25-30 percent at the beginning of the
90s (Beneito et al., 1996; Garcia Serrano and Malo, 1996) and 53.8 percent in
1995 (Alba-Ramirez and Blazquez, 2003). When objective measurements were
used, the share of over-educated people was estimated to be below 10 percent
of salaried people: 3.7 percent in 1985, 6.6 in 1991 and 7.7 in 1993 (Garcia-

Montalvo, 1995). 2

In order to interpret the previous results, it is worth being aware that subjective
methods tend to overestimate the degree of over-educated people, whereas the
objective measurements tend to underestimate it. It appears quite reasonable to

conclude that:

(a) there was in the Spanish labour market a proportion of workers who were
over-educated during the 90s, even if it is not easy to estimate accurately
these proportions;

(b) the proportion of over-educated workers in the Spanish labour market
increased during the decade, alongside the increase in the supply of highly
educated workers. These conclusions have been also confirmed for a

more recent period.

% |n this period, the number of university students almost doubled. At the end of the
academic year 1999-2000 there were 211,312 university graduates, 83.5 percent more
university graduates than in 1988-1989 (115,135). The highest increase (98.4 percent)
was in the graduates with a short-degree (three years of university): from 42,106 short-
degree graduates in 1988-1989 to 87,173 in 1999-2000. Degree graduates (four to five
years of university) increased by 71.5 percent, and 62 percent had doctorates (tertiary
education).

%" For a summary of the literature measuring the mismatch in the Spanish labour market
since 1993 see Aguilar Ramos and Garcia Crespo (2008); Fernandez (2004) and
Sanroma and Ramos (2004). Their classification is based on (a) the methodology to
measure the job mismatch used (objective, subjective or statistical), (b) the survey, and
(c) the year that the survey was carried out. The three studies consider the proportion of
over-educated, under-educated and adequately educated. They all agree that the
proportion of mismatches in the Spanish labour market, highly depend on the way the
mismatch was measured. Subjective and statistical measurements usually give higher
proportions of mismatch than objective measures.
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Using a different dataset Parellada, Duch and Alvarez (2009) have evaluated the
match for university graduates in the Spanish labour market in 2006. Their
dataset uses the job offers by the firms. The source is “the most important virtual
employment Website in Spain” (Parellada, Duch and Alvarez, 2009: 37, endnote
4). The total dataset contains more than two million job vacancies and more than
three million applicants (15.5 percent of the Spanish labour force in 2006). The
authors focus on the supply of and the demand for university graduates, 18.4
percent of the two million vacancies. With an average of 53.7 percent of university
graduates applying for one university job offer, they conclude that in 2006 there
was over-education in the Spanish labour market. According to them, this over-
education was caused by a surplus of supply of university graduates (Parellada,
Duch and Alvarez, 2009). These results confirm the evidence found by other

studies from previous periods.

Using data for workers aged 25-64, in the same period (2006-2007), Nieto (2014)
applied statistical methods. She found that, when the mode (mean) was used, 25
percent (20 percent) of the population was over-educated in the Spanish labour
market. Using data from the PIAAC survey, Nieto (2004) calculated for a more
recent period, 2011-2012, that the proportion of over-educated individuals in the
Spanish labour market rose to 35 percent when statistical mode approach was
used and fell to 15 percent when statistical mean approach was applied. The
proportion of over-educated people using the same data with subjective methods

is also around 35 percent.

It seems evident, that the proportion of over-educated people in the Spanish
labour market has been rising along with the incorporation to the labour market
of the more educated youth from the baby boom, as well as the higher

participation of women into the labour market (San Segundo, 1997).

Murillo, Rahona and Salinas (2010) estimated education returns for Spanish data

from 1995, 2002, and 2006. They apply first the Mincer’s equation to analyse the
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changes in the pecuniary returns to education, to conclude that the returns to
education descend from 9.5 percent in 1995 to 7.4 percent in 2006. The decrease
in these returns confirms the existence of over-education. Second, they use the
ORU model to measure the effect of over-education on wages. Again, their
results are consistent with the literature: there is a pay penalty for over-educated
workers. The same result is found by Nieto (2014) using data from 2007 and
2011-2012. She estimated a pay penalty of 1.3 percentage points in 2007 and

4.2 percentage points in 2011-2012 for over-educated workers.

Other authors have measured the wage penalty (premium) for over-(under-)
educated workers for Spain. Aguilar Ramos and Garcia Crespo (2008) used
panel data (from 1995 to 2001) to evaluate the pay penalty associated with
education mismatch. Following Chevalier (2003), they used subjective methods
to classify individuals into two different types of over-educated: those who are
‘really’ over-educated and those who are ‘apparently’ over-educated. They
concluded that those ‘apparently’ over-educated have a higher pay penalty. This
suggests that it is important to take into account heterogeneity among the over-
educated, since, according to their results, those who are not actually over-
educated (because they are in fact less skilled) are more punished in the labour

market.

Research looking at the effect of over-education on labour mobility can also be
found for Spain. However, the results are not as conclusive as the ones for the
UK. For instance, Garcia Serrano and Malo (1996) analysed the labour mobility
of over-educated workers in the Spanish labour market in 1991. They stated that
there is a positive relationship between being over-educated and inter-firm
mobility. However, they cannot conclude that over-education was a temporary
phenomenon since they do not find a relationship between intra-firm mobility and
education mismatch. Similarly, Alba-Ramirez and Blazquez (2003) found that the

likelihood of changing firms or occupation depends on the type of over-education
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(they do not have the skills, they have different skills, they have similar skills),
being higher for those whose formal education skills are not related to the skills

required in the job (area or field of study mismatch).

Both the international studies and those focusing on Spain agree that over-
education is a phenomenon which affects individuals differently, depending on
their personal and temporary characteristics. It seems that a young single
woman, with low experience and low on-the-job training and holding a temporary
contract was more likely to be over-educated in the 1990s (Alba-Ramirez, 1993;
Garcia Serrano and Malo, 1996). But what about recent years? Murillo, Rahona
and Salinas (2010) estimated there is still over-education in Spain and that the
over-educated suffer a pay-penalty. But, who are more likely to be over-
educated? What are their characteristics? To what extent does being a man
rather than a woman alter the probability of being over-educated? This thesis

attemps to shed some light to these questions.

1.3. Concluding remarks

As has been explained in this chapter, the positive and causal relationship
between education and the improvement of the individual's abilities was the
mainstream thought of the first economists, from Adam Smith to Gary Becker,
who showed some concern about the economic value of education. According to
them, the labour market will return the individual effort (pecuniary or not) in
improving their abilities and skills, accommodating them in a job with a better
wage or/and better conditions. The first empirical studies seemed to corroborate
this, since those with higher educational levels used to have higher returns,
especially higher wages, although they also had better job conditions: more
stable contracts or better conditions in the workplace. There were two main
reasons: first, higher education workers are supposed to be more multi-purpose
and easily adapt to technological or organisational changes; and second, the

supply of highly skilled workers in the previous generations was relatively low.
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However, the upgrade of the supply of skilled individuals due to the spread of first
literacy, then compulsory education, and secondary and above all, tertiary
education later on, increased the concerns about the positive and causal
relationship between higher educational levels and the improvement of the
individual’s abilities or their higher returns in the labour market (Freeman, 1976).

All in all, the main problem of this educational upgrading was that, apparently,
labour markets were not creating skilled jobs for those more educated individuals
at the same pace. As a result, an imbalance has been coming into sight in the
labour market: a surplus of educated population (supply of skilled workers) or a

deficit of skilled jobs (demand for skilled workers).

As a result, the greater the supply of higher educated workers, the stronger the
competition to get a job in the labour market. They should compete to find a job,
and then to find a job according to their educational level. Therefore, even if a
skill-biased technical change occurs increasing the demand for highly skilled
workers, the increase in the supply of these sort of workers will imply a higher
competition between them, for instance, for finding a job according to the field of
study of their degree. Besides, not only individuals compete with those from the
same generation, but also, with those from other ones, even if they hold different
educational levels. The reason: the oldest generations (50-65 years old)
counterbalance part of their lower formal education level with more experience

and on-the-job training.

Some theories, such as Human Capital Theory or even more recently, Theory of
Career Mobility, state the temporary aspect of the over-education phenomenon.
However, empirical studies and recent data have demonstrated that this is
becoming a permanent situation for workers in most saturated labour markets.
The excess of supply of highly skilled workers jointly with the continuous new
university graduates entering the labour market and the little creation of highly
skilled jobs have made the over-education into a sort of trap which is impossible
to get out of.

Since the democratisation of tertiary education in most developed countries and

the consequent increase in the number of students enrolled in these higher
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educational levels, the economic studies evaluating first the returns on education,

and later the (im)balances in the labour market have mushroomed.

First, empirical studies have demonstrated that, at the beginning of the spread of
tertiary education, the higher the educational level, the larger the returns on
education and the better the conditions of the jobs they secure in the labour
market. But, eventually, the continuous rise in the supply of higher educated
workers, while the demand for them in the labour market grew less, made evident
the difficulty the labour market had to accommodate all of the supply of these

skilled workers. As a consequence, labour market mismatches occurred.

Studies focused on measuring the level of this mismatch have increased. They
initially measure the consequences of the education mismatch, since there were
not available data to measure individuals’ skills. When data were finally available,
they shifted to the analysis of the skill mismatch. Most of these studies have
analysed the consequences that these education or skill mismatches have on
wages, productivity, or even health, but the extent to which individuals are more

likely to be over-educated has attracted less attention.

Despite the fact that there are few studies analysing the main characteristics of
individuals more likely to be over-educated, identifying them is essential to reduce
the proportion of these mismatched workers in the labour market. For instance,
knowing whether there is a gender difference in the likelihood of being over-
educated, or whether over-educated women have different characteristics from
over-educated men would help policy makers to design and implement more

efficient policies to reduce it.

To what extent the probability of being over-educated has changed over time has
not been measured for the Spanish case for a long time. Besides, empirical
studies have rarely analysed men and women as different subgroups. They have
studied either only men or men and women together as a unique group including

in the analysis a dummy covariant accounting for gender.

Furthermore, the datasets used in this thesis have been unused to measure the

degree of over-educated workers in the Spanish labour market. The Living and
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Working Conditions Survey, the European Community Household Panel or the

Spanish Family Budget Survey have been the most analysed.

Regarding individuals’ skill heterogeneity, the Survey of Adults Skills (SAS-
PIAAC) conducted by the OECD between 2011 and 2012, has given an
opportunity for researchers to evaluate the knowledge of cognitive skills as well
as the computer skills of the adult population, among others. Besides, these data
have been harmonised among countries, thereby allowing for comparisons

among countries.

As has been shown, the literature measuring and analysing the education
mismatch in the labour market is large. The aim of this thesis is to contribute to
this important literature background with the analyses of three important aspects
which have been less considered by the literature. First, the analysis of the
characteristics of those over-educated workers in the Spanish labour market and
their tendency over time. Second, what are the effects that accounting for
observable cognitive skills has on the probability of being over-educated. And
third, forecasting the number and proportion of over-educated university
graduates in the Spanish labour in the next decade. Furthermore, data have been
reported by gender in order to see whether there are significant differences

between men and women.
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“To a large extent, therefore, education has played a significant role as a buffer
against unemployment. At the same time, this increase in the general level of
education of population will have a positive influence in the long run, as
productivity and ability to learn of future workers will have been enhanced by
this extension of the educational system.”

Luis Toharia (1997, p. 181)

Chapter 2. Educational level and Ilabour market

indicators in Spain

Following the same pattern as other European countries, in the last decades of
the 20" century, the educational level of the Spaniards increased. A generational
substitution of the oldest less educated Spaniards by new generations of higher
educated ones entering the labour market changed the characteristics of the
supply of workers. It seems that the demand for these higher educated workers
did not follow the same trend. This chapter introduces the main characteristics of
the Spanish labour market to contextualise the thesis in the Spanish economic
and historic domain and to better understand the current Spanish labour market.
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2.1. Introduction

To contextualise the research in the Spanish economic and historic domain, this
second chapter presents the Spanish historical context and the main indicators
of the Spanish labour market, in absolute terms and in relation to other European
countries. Knowing the political, social and economic context is important to
understand the main trends of the labour market. Legislation, culture, but also the
economic situation are factors that affect both sides of the labour market: demand

and supply.

The demand for one particular type of worker (low skilled, skilled, highly skilled)
will not only be influenced by the production system, but also by the economic
moment. The level of technology on the production system will determine the kind
of task needed by the job, and therefore the qualification required for doing this
job. For instance, according to the Skill-Biased Technical Change theory (SBTC)
or the Routine-Biased Technical Changes theory (RBTC), the new technologies
will change the sort of workers demanded by the firms. However, their effect is
undetermined, since they can follow two different directions. Researchers
including Acemoglu (2002b) and Goldin and Katz (2008) explain how technical
changes can have different effects on the demand for skilled workers, as for
instance, happened with the technological change of the 19" and 20™ century.
According to Acemoglu (2002b), the demand for more or fewer skilled workers is
related to their supply, and therefore, the direction of the new technology will
depend on their cost-effectiveness. He explains that in the 19" century there was
a higher supply of less-skilled workers which made it more cost-effective to
introduce new technology which was more labour-intensive and required workers
with lower abilities; whereas in the 20" century, the implementation of skill biased
technologies was more profitable since the supply of highly skilled workers was
larger (Acemoglu, 2002b).

Focusing on the end of the 20" century and the beginning of 21%, the effect that
the constantly changing technology will have on the economy is not completely
clear. On the one hand, firms may need and demand higher proportions of highly
skilled workers, since they are supposed to be more versatile than the ones with
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lower skills. Therefore, highly skilled workers will be abler to adapt to job changes
or to learn new techniques quickly. On the other hand, these new technologies
might also increase routine-based jobs. The effect of these changes on
developed economies is not clear, since it is also likely that these routine-based
jobs will be moved to less developed countries with lower labour costs due to the

economy globalisation.

The economic moment is the other main factor which determines the level of
demand for workers. Whether there is an economic expansion or an economic
crisis will not only determine the level of the demand for workers, but also the
level of skills required for the jobholders. It is especially relevant in the Spanish
case, since, in general terms, the demand for unskilled or low skilled workers
increases with economic expansions (Mufioz de Bustillo Llorente and Antén
Pérez, 2011; Torrejon, 2019). Traditionally, and especially in the last decades of
the 20™ century and the beginning of the 21%, the construction and services
sectors have been the motors of the Spanish economic expansions, and these
sectors are more likely to require low skilled workers. In fact, some studies have
also found a positive relationship between economic expansions and the
increase of the proportion of early-school-leavers who are supposed to be lower
skilled (Aparicio, 2010; Choi de Mendizabal and Calero Martinez, 2018;
Felgueroso, Gutiérrez Doménech and Jiménez-Martin, 2013).

Regarding the supply of workers and the characteristics of the job searchers, they
will be determined in part by the individuals’ abilities. As seen in the literature
review chapter, individuals’ abilities depend on their innate capabilities, but also
their educational level and their experience. However, it is not easy to evaluate
the individuals’ innate abilities and their experience, therefore, the literature has
usually used the formal educational level to evaluate them and to determine the

individuals’ skills level.

In turn, individuals’ educational level is the result of the individuals’ decisions but
also of how easy it is for them to get a diploma. Therefore, opportunity to access
the education system, for instance the supply of schools or universities, will also

influence the educational level held by the workers. In this sense, the creation of
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new universities and new degrees in the 80s and the 90s in Spain propelled part
of the growth of the educational level of the labour force. This chapter aims to
cover all these trends.

The rest of the chapter is organised as follows. Using a historical perspective,
Section 2.2 introduces the main political, social, and economic changes in Spain
in the last years of the 20™ century. Section 2.3 uses data from Eurostat to place
the Spanish labour market in a European context. An analysis of the educational
level of the labour force and their employability in the Spanish labour market from
the last years of the 20" century until nowadays is presented in Section 2.4.
Individual data from the Spanish Labour Force Survey (SLFS) from 1995 to 2018
is used in this latter section. Section 2.5 introduces the concept of education
(im)balance and a first approximation to its measurement in the Spanish labour
market. The chapter finishes with Section 2.6, where the main conclusions are

presented.

2.2. Historical context

The Spanish case is unusual in the general European context because of the
negative consequences of the political, social and economic legacy of Franco’s
dictatorship (1939-1975). Politically, Franco’s dictatorship finished when he died
on 20™ November 1975 and the first democratic elections were called on 15"
June 1977. However, the economic changes started just shortly before this. The
end of national self-sufficiency (in 1959) and the introduction of the Development
Plans, in the decade of 1960, helped the economy develop, and eventually the
Spanish economy achieved the industrial development that had not been

possible at the beginning of the 20" century.?® In less than three decades (1959-

8 |t was the “Desarrollismo” period (1960s), the “golden period” of the Spanish economy.
Industrialisation was the motor of economic development. The annual GNP growth-rate
was greater than 4 percent, with two digit-rate increases in some of the years. In 1986
Spain joined the EEC. For a more detailed description of the Spanish economic
development, see, for instance, Carreras and Tafunell (2006, pp. 331-364).
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1986), Spain transformed itself from an autarchy (national self-sufficiency) under

a dictatorship to a democratic country which later joined the EEC.

From the 1960s, several circumstances occurred simultaneously provoking a
feedback process: industrialisation and the increase in the labour market demand
for skilled workers due to the skill-biased technical change, rural exodus
increasing urbanisation and population density, demographic change with a baby
boom as a consequence of the increase in living standards and the increase in
people’s expectations about their future, and the growth in educational levels
among the population first in primary and secondary education, and later in
tertiary education, and especially in university education. All these trends
together contributed to the creation of a modern developed country in the last half
of the 20" century.

Even though it was later in time, the Spanish industrialisation followed the same
pattern as other European countries. The rural exodus led to a concentration of
the population in cities and an increase in the active population working in
industrial and services sectors. In 1960, 14.5 percent of the Spaniards were still
living in towns with fewer than 2,000 inhabitants and less than 60 percent of the
labour force were working in industrial and services sectors. By 2000, the
percentage of Spaniards living in small towns had reduced to 7.5 percent, and
the proportion of the labour force working in the secondary and tertiary sectors
increased by 94 percent.?

Increased urbanisation and industrialisation led to skill-biased development, and
consequently better-skilled workers were required in the labour market. In 1950,
the GDP distribution by sector was 30.7 percent in the primary sector, 26.9
percent in the secondary sector and 42.4 percent in the services sector. In 1970
it changed to 11.9 percent, 36.9 percent and 51.2 percent, respectively (Carreras
and Tafunell, 2006, p. 454).

2 http://www.ine.es/inebaseweb/pdfDispacher.do?td=158004&ext=.pdf;
http://www.ine.es/prodyser/pubweb/anuario01/01demog.pdf (p. 55) and Nicolau (2005,
p. 149).
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Figure 2.1 shows the labour force distribution by economic sector from 1950 to
2000. In 1950, the labour force distribution by economic sector was 51.3 percent
in the primary sector, 23.9 percent in the secondary sector and 24.9 percent in
the services sector. In 1970, the labour force working in the primary sector was
26 percent, whereas the workers in the secondary and the services sectors were
36 percent and 38 percent of the total labour force, respectively (Nicolau, 2005,
p. 149).
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Figure 2. 1. Spanish labour force distribution by economic sector. 1950-
2000

All these factors together contribute to a structural change in the Spanish
economy in the last third of the 20™ century. According to different economic
historians’ contributions, the main social and economic characteristics of this
modernisation process can be summarised in the following four points (Carreras
and Tafunell, 2016; Maluquer de Motes, 2014; Myro, 2005):

1. Changes in the productive structure, with the decline of agriculture and the
increase of the secondary sector and services, in terms of GDP and labour
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force participation. Secondary and services sectors became more capital
intensive and therefore there was a rise in labour productivity.

2. Commercial openness of the Spanish economy, stimulating a
specialisation, in labour-intensive industries and tourism.

3. Rising importance of public administration. The constitution of a
democratic government and the welfare state implied an increase in the
public investment (infrastructures and social investment) and in the
demand for civil servants. The demand for more educated people
increased during the democratic transition (1976-85). Besides, at the end
of the 1970s and beginning of the 1980s there was the creation of 17
regions (Autonomous Communities: NUTS-2). As a consequence, part of
the policy-making was slowly decentralised in the new autonomic
governments, increasing also the demand for administrative civil servants.

4. The income and wealth distribution has become more equal among
individuals and territories. The reason was the introduction of the welfare
state and the new fiscal system, based on the introduction of three new
taxes: personal income taxes, company taxes, and VAT.

These structural changes propelled an increase in production and a considerable
economic growth which raised the Spaniards’ living standards. Regarding the
characteristics of the labour force, the structural changes demanded workers with
at least a minimum knowledge of literacy and numeracy, the kind of proficiency
usually taught in primary or secondary education. It was therefore necessary for
political actions to increase the literacy and numeracy levels of the general
population. The political decision to improve people’s literacy was reflected in the
new legislation. In 1970, the General Education Law (Ley General de Educacion)
was passed, which declared full time education until 14 years old compulsory.*
It was not until the 1990s that the implementation of the LOGSE (General
Education System Organic Law) made second grade of secondary education

* The previous law was implemented in 1870 (Moyano Law — Ley Moyano) and despite
the fact that it made full time education until ten years old compulsory, it was barely
enforced.
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compulsory, and thereby increasing the years of compulsory full-time education

until the age of 16.%"

As aresult, in the last forty years of the 20" century the level of education in Spain
increased spectacularly, first in the proportion of secondary education graduates,
then, the main increase was in the proportion of students holding a university
degree. In the academic year 1980-81 only 21 percent of the 18-year-old
population entered the university system in Spain, whereas in 1999-2000 this
percentage doubled and rose up to 55 percent (Garcia-Montalvo, 2001). The
increase is similar when looking at the proportion of the Spanish labour force
holding intermediate and high education levels. While in 1980, only 17.8 percent
of the labour force had finished at least intermediate level studies and only 2.5
percent had higher education; in 2000 these percentages were, respectively, 43
percent and 12 percent (Albert et al., 2003). As it will be explained later in Section
2.4 of this chapter, the growth in the number of university graduates was not only
due to an increase in the demand for this level of studies, but also to the increase

in the supply.

2.3. The Spanish labour market in an European context

Comparisons of the structure of the labour markets are usually made between
more regulated European regimes and the unregulated regime of the USA.
However, this chapter focuses on five European countries. This analysis will be
useful to reassert the heterogeneity amongst the labour market of the European
countries. Regarding the characteristics and structure of their labour markets the
EU countries can be classified in four main categories: Scandinavian countries,
Continental Europe, Southern Europe, and Anglo-Saxon countries (Esping-
Andersen and Regini, 1999; Vaughan-Whitehead, 2011).

31 Before LOGSE, in Spain only primary school was compulsory (students finished this
education level when they were 13-14 years old). Primary education had two different
cycles: medium and superior, but both of them were considered as primary education.
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Apart from Spain, which will be included within Southern Europe countries, and
following the previous classification, the four countries selected would contain at
least a sample of all the categories: Scandinavian countries (Sweden),
Continental Europe (France), Southern Europe (ltaly), and Anglo-Saxon (the
United Kingdom).

For instance, a first difference between these four groups would be the degree of
the state’s participation in the regulation of the labour market: an unregulated
regime in the Anglo-Saxon group, a more regulated one in Continental and
Southern Europe, and a third regime in between, in the Scandinavian countries.

Despite the fact that recently, most European countries, following the EU
directives, have made their labour markets more flexible, there are still some
differences among them. The structure of the labour market is a consequence of
the history, culture, society, policy, and economy of each country. However, going
deeper into these differences is not the objective of this research and, therefore,
the discussion will not extend further on this topic. Nevertheless, it is worth
mentioning some of their differences, for example the lack of hire and dismissal
regulations in the English labour market since the enactment of the neo-liberalism
and anti-union legislation of Margaret Thatcher in the 1980s; whereas in Spain,
despite the attempts to make the Spanish labour market more flexible, it is still
tied to an important central collective bargain, as well as, a regional and sectoral
ones, which makes the functioning of the labour market more rigid (Eichhorst and
Marx, 2016; Esping-Andersen and Regini, 1999).

At the beginning of the 1980s, the main belief in the literature on labour market
policies, but also among politicians, was that the rigidities of the Spanish labour
market were the main cause of these unsuccessful outcomes of the Spanish
labour market. However, the new legislation enacted during the 80s and 90s
which was intended to make the labour market more flexible did not solve the
problem. The new regulations allowed employers to use temporary contracts in
a laxer way. A worker could, then, be hired for three years using consecutive
fixed-term contracts. At the end of this three-year period, the contract had to

become a permanent one or the worker had to be dismissed. In the case of
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dismissal, the redundancy pay for a fixed-term contract would be lower than for
permanent contracts. As a result, a new troublesome consequence appeared in
the Spanish labour market: the increase of these temporary contracts. Moreover,
the increase of the uncertainty due to these fixed-term contracts had negative

consequences for the individuals as well as for society.

Apparently, in most cases, the recent EU directives attempting to relax the labour
market regulations have only worsened the worker’s conditions or weakened the
worker’s rights, instead of making the labour market more flexible. And this
deterioration has been even worse for specific groups such as the young,
migrants, or women, those who usually already have the poorest indicators in the
labour markets (Malo, 2015; Molina and L6pez-Roldan, 2015; Mufioz de Bustillo
Llorente and Anton Pérez, 2011).

To place Spain in a European perspective, Figure 2.2 shows the changes in the
distribution of the population aged 25-64 by their educational level in 1995, 2000,
2010, and 2018 in five European countries, as well as for EU-15. It shows a
convergent tendency between the proportion of people with tertiary education in
Spain and in other European countries excluding Italy, which is still showing
relatively low proportions of people who have finished tertiary education.
However, unlike the rest of the European countries included in the chart, Spain
still has a higher proportion of people aged 25-64 with educational levels lower
than secondary education, and lower proportions of people aged 25-64 with

upper-secondary education.

The change in the distribution of the population by educational level has been
more noticeable in Spain and in ltaly. In 1995, the proportion of the population
with lower secondary education was around 20 percentage points (pp) higher in
these countries than the average of the EU-15. In 2018, this difference reduced

to only 10 pp.
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Figure 2. 2. Distribution of population (25-64 years old) by country and
educational level. 1995-2018

Data from Figure 2.2 indicate that there is a polarisation of the population in
relation to their educational level in the Spanish labour market. There are three
main factors which contribute to this polarisation:

(a) a high proportion of school failure in the early educational stages. The
percentage of early leavers from education and training in Spain in 2018
was 18 percent of the total population of the same age group (18-24-year-
old), 14.5 percent in Italy, 10.7 percent in the United Kingdom, 8.9 percent
in France, and 7.5 percent in Sweden.*? Furthermore, in the Spanish
case, this percentage growth with economic expansions due to the higher
demand for low-skilled workers especially in the construction and services

*2 http://ec.europa.eu/eurostat/data/database.
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(c)

sectors (Aparicio, 2010; Choi de Mendizabal and Calero Martinez, 2018;
Felgueroso, Gutiérrez Doménech and Jiménez-Martin, 2013);

a high proportion of people enrolled in university studies. In 2017, 38.9
percent of the 18-year-old individuals were enrolled in tertiary education
in Spain, 0.8 percent in Sweden, 3.7 percent in Italy, 33.6 percent in the
United Kingdom, and 43.2 percent in France;*®

there are few people enrolled in secondary education, and especially in
vocational secondary education. In 2017 in Spain, 35.2 percent of the
students were enrolled in the vocational upper secondary education; 34.1
percent in Sweden, 39.9 percent in France, 46.6 percent in the United
Kingdom; and 55.3 percent in Italy.>* It is worth noting here that the
Spanish governments (regional as well as national) have attempted to
promote this vocational secondary education in different occasions.
However, until now, this has not been successful, and the supply of
workers with vocational education is still being insufficient to cover the
demand for such jobs in the Spanish labour market. Consequently they
have to be covered by other educational groups and a higher investment
in on-the-job training is necessary. In fact, in 2020, the regional
government of Catalonia has tried to propel the vocational upper
secondary education, and has launched an advertising campaign to
inform the population about it.*

However, and despite the recent economic crisis initiated in the United States in

2007, the Spanish labour market indicators have improved. A part of this

amelioration can be explained by the reduction of the labour force. The number

of new migrants entering the Spanish labour market had reduced constantly. In
2003, 706,224 foreigners migrated to Spain; 599,074 in 2008; 280,772 in 2013.%°

Besides, the return to their countries or the migration to other European countries

of part of the migrants who had lost their job in Spain during the crisis was one of

3 Ipid.
3 Ipid.

% http://queestudiar.gencat.cat/ca/estudis/fp/
% http://www.ine.es.
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the causes. In 2008, 288,432 migrants left Spain, whereas in 2013 they were
532,303 (84.5 percent of increase).*” But the migrants have not been the only
ones who moved, there has also been an increase in the number of Spaniards
who emigrated to other countries. In 2009, 35,372 Spaniards emigrated to
another country, in 2016, 86,112.% These migrations explain, for instance, the
increase in the employment rate and the decrease of the unemployment rate
(Tables 2.1 to 2.3).

To put the Spanish statistics in a European perspective, the next three tables
display the main labour market indicators for EU-15, France, ltaly, Spain,
Sweden, and the UK. Table 2.1 shows the total data, whereas Table 2.2 presents
data for men, and Table 2.3 for women.

In Spain, the activity rate is the only index which has increased enough to
converge with the European Union (EU-15) (Tables 2.1 to 2.3, and Fig. 2.3). As
Table 2.1 shows, the Spanish activity rate for all the population in 2018 was 73.7
percent, 0.7 percentage points (pp) lower than EU-15 (74.4 percent), 4.2 pp lower
than the UK (77.9 percent), and 9 pp lower than Sweden (82.7 percent), although
it is 1.6 pp higher than France (71.9 percent), and 8.1 pp higher than ltaly (65.6
percent).

¥ These data only include individuals with foreign nationality (not Spanish). Source:
http://www.ine.es.
% http://www.ine.es.
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Table 2. 1. Main labour market indicators by country. Total population, 1995, 2005, and 2018

Activity Employment Unemployment ) Long-term Part-time (AL
unemployment unemployment term
rate rate rate employment
rate rate contracts
EU - 15 1995 67.2 59.9 10.8 17.3 47.8 15.6 11.5
2005 71.0 65.2 8.2 13.6 41.7 19.6 14.4
2018 74.4 68.8 7.6 12.8 44 1 22.5 14.5
France 1995 67.9 60.0 11.9 20.1 40.3 15.5 12.2
2005 69.4 63.2 8.5 15.2 40.6 17.2 13.1
2018 71.9 65.4 9.1 16.5 42.0 18.0 16.7
Italy 1995 57.7 51.0 11.8 25.2 54.3 6.3 7.2
2005 62.5 57.6 7.8 17.7 49.7 12.7 12.2
2018 65.6 58.5 10.8 24.8 59.0 18.4 171
Spain 1995 60.9 46.9 22.8 35.9 54.7 7.2 35.0
2005 70.0 63.6 9.2 14.8 24.4 12.0 33.4
2018 73.7 62.4 15.4 26.2 41.7 14.5 26.9
Sweden 1995 76.9° 69.4° 9.0 14.3 20.6 6.5° 13.0
2005 78.2 72,3 7.9 17.3 17.8° 12.7 15.7
2018 82.7 77.4 6.5 12.3 18.3 18.4 15.9
United 1995 75.1 68.4 8.8 13.1 43.5 23.2 6.9
Kingdom 2005 75.4 71.8 4.8 9.6 21.0 24.2 5.6
2018 77.9 74.7 4.1 8.0 26.3 24.6 5.4

Note: Activity rate (% population aged 15-64), Employment rate (% population aged 15-64), Unemployment rate (% labour force, all ages),
Youth unemployment rate (% labour force aged 15-29), Long-term unemployment rate (% total unemployment aged 15-64), Part-time

employgnent (% total employment aged 15-64), Fixed-term contracts (% total employees aged 15-64).
@1996; ° 2004
Source: Eurostat (http://www.ec.europa.eu/eurostat/web/Ifs/data/database)
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Table 2. 2. Main labour market indicators by country. Men, 1995, 2005, and 2018

_ Youth Long-term , ;
Aig;/éty Empl::;ment Unemfal;aeyment unemployment unemployment . ’I;all't-tlme . leectl-tel;m
rate rate ploymen contracts
EU-15 1995 77.7 70.3 9.6 15.9 47 1 4.7 10.7
2005 78.9 72.9 7.6 13.2 41.3 7.0 13.7
2018 79.6 73.8 7.3 13.1 44.0 9.9 14.1
France 1995 75.1 67.9 10.0 17.2 39.3 4.8 11.3
2005 75.0 68.8 7.8 14.9 38.9 5.8 12.5
2018 75.8 68.9 9.1 16.9 43.3 7.8 16.1
Italy 1995 73.2 66.6 9.2 21.5 54.8 2.8 6.0
2005 74.6 69.9 6.3 15.5 47.6 43 10.4
2018 75.1 67.6 10.0 23.5 58.5 8.0 16.6
Spain 1995 75.8 62.1 18.0 30.3 48.9 2.5 33.3
2005 80.9 75.1 7.2 12.5 20.5 4.4 31.8
2018 78.8 67.9 13.8 26.2 39.5 6.7 26.0
1995 78.7° 70.4° 10.1 15.3 23.6 8.1 11.0
Sweden 5405 80.5 743 8.0 17.2 19.4° 10.4 13.9
2018 84.4 78.8 6.7 12.8 20.7 12.8 14.3
United 1995 83.6 75.0 10.2 15.0 49.6 6.5 6.1
Kingdom 2005 82.1 77.8 5.2 10.5 25.1 9.0 5.1
2018 82.6 79.1 4.2 8.5 29.6 11.1 5.1

Note: Activity rate (% men aged 15-64), Employment rate (% men aged 15-64), Unemployment rate (% men labour force, all ages), Youth
unemployment rate (% men labour force aged 15-29), Long-term unemployment rate (% men unemployment aged 15-64), Part-time

employment (% total men employed aged 15-64), Fixed-term contracts (% total men employed aged 15-64).
? 1996; * 2004
Source: Eurostat (http://www.ec.europa.eu/eurostat/web/Ifs/data/database)
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Table 2. 3. Main labour market indicators by country. Women, 1995, 2005, and 2018

Activity Employment Unemployment X Long-term Part-time Fixed-term
unemployment unemployment
rate rate rate employment contracts
rate rate
EU - 15 1995 56.8 49.6 12.5 19.0 48.5 31.1 12.6
2005 63.2 55.7 9.0 14.0 421 35.5 15.2
2018 69.3 63.8 7.9 12.5 441 37.0 15.0
France 1995 60.9 52.5 14.1 23.3 41.2 28.8 13.4
2005 64.1 57.9 9.3 15.5 41.6 30.3 13.6
2018 68.2 61.9 9.2 16.0 40.6 28.8 17.3
Italy 1995 42.5 35.7 16.2 30.1 53.9 12.8 9.2
2005 50.5 454 10.1 20.7 51.6 255 14.6
2018 56.2 49.5 11.9 26.6 59.6 32.4 17.7
Spain 1995 46.1 31.8 30.8 42.7 60.3 16.3 38.3
2005 57.9 51.8 12.0 17.6 27.6 234 35.6
2018 68.6 56.9 17.1 26.2 43.7 23.9 27.8
1995 75.0° 68.3° 7.9 13.4. 16.6 39.6 14.8
Sweden 2005 75.9 70.2 7.8 17.4 15.8° 37.7 176
2018 81.0 75.9 6.3 11.8 15.5 33.2 17.6
United 1995 66.5 61.7 7.0 10.6 32.1 43.7 7.8
Kingdom 2005 68.8 65.8 43 8.5 15.1 41.8 6.2
2018 73.2 70.3 4.0 7.5 225 39.7 5.8

Note: Activity rate (% women aged 15-64), Employment rate (% women aged 15-64), Unemployment rate (% women labour force, all
ages), Youth unemployment rate (% women labour force aged 15-29), Long-term unemployment rate (% women unemployment aged
15-64), Part-time employment (% total women employed aged 15-64), Fixed-term contracts (% total women employed aged 15-64).

? 1996; * 2004
Source: Eurostat (http://www.ec.europa.eu/eurostat/web/Ifs/data/database)
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Figure 2.3 shows the convergence between the Spanish and the EU-15 activity
rates from 1995 to 2018 by gender. In 1995, the activity rates for women were
around 10pp lower in Spain than in the EU-15, and in 2010 they had already
converged. The higher convergence between Spain and EU-15 in the women’s
activity rates compared to men’s ones reflects the increase in the women’s
participation in the Spanish labour market during the last decade of the 20"
century and the beginning of 21%'. The higher educational levels held by women,
and therefore the increase of their opportunity costs of being out of it is without
doubt one of the main explanatory factors. In fact, literature related to the Spanish
labour market stated the higher likelihood for university-educated women to
participate in the labour market, although, they also held higher probabilities of
being unemployed (Albert et al., 2000).
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But the improvement of some of the indicators of the labour market during the
last years and the upward tendency of the educational level of the labour force
and their convergence in some of these with other European countries do not
seem to be enough. Spain still diverges from the main European countries in
terms of labour market indicators such as salaries, activity rates (particularly in
women’s activity), unemployment, productivity and proportion of fixed-term

contracts.

For instance, Spain still has one of the highest unemployment rates, for both men
(13.8 percent in 2018) and women (17.1 percent in 2018), and especially for the
youth (26.2 percent in 2018, both for men and women) (Table 2.1 to 2.3). These
differences are also important in terms of wages. The hourly wage in 2011-12
was around 13 Euros per hour in France and the UK (13.3 in France and 12.6 in
the UK) and 12 Euros per hour in Italy. In Spain, the average hourly wage in 2011-

12 was only of 9.7 Euros per hour (10.3 for men and 9.1 for women).*

These data show that the problem of the Spanish labour market is still structural,
since it does not improve when the economy is growing. In fact, if the productivity
of employment is considered, it has usually increased when there was a crisis
and it deteriorated when there was economic growth. The main reason is that
during the economic growth low productivity jobs such as the building and
services sectors are created, and those are also the first jobs to disappear when
there is an economic crisis (Mufioz de Bustillo Llorente and Anton Pérez, 2011;
Torrejon, 2019).

The previous tables shed some light on the main problems of the Spanish labour
market. Despite the improvement of the activity and employment rate in the last
years, as it has been already commented, the rest of the labour market indicators

show worse values in the Spanish case.

Unemployment, in general, and youth unemployment and long-term
unemployment, in particular, are some of the main issues in the Spanish labour

market. All the Spanish unemployment indicators have decreased from 1995 to

¥ PIAAC. Survey of Adults Skills (individual data from public use files).
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2018, but they are still among the highest rates in the UE-15. The UK and Sweden
have been able to maintain their unemployment rates in single figures, whereas
the EU-15 and the rest of the countries listed in the table, including Spain, have
been able to reach single-digit unemployment rates in 2005. However, in 2018,
the unemployment rate in Italy and Spain has risen again to values in double
digits. As expected, the results are even worse when focusing on the youth
unemployment rate. In this latter case, only the UK has succeeded in reducing
the rate to values below 10 percent in both 2005 and 2018. For Spain, the youth
unemployment rate is the highest reaching 35.9 percent in 1995 and 26.2 percent
in 2018. Therefore, unemployment and the difficulties for the Spanish labour force
to find a job is one of the biggest problems of the Spanish labour market. It does

not fall very much in expansionary periods but rises rapidly in recessions.

The long-term unemployment rate is also an important indicator to take into
account since it can become a trap for those who suffer from it. From 1995 to
2018 the long-term unemployment rate decreased in Spain by 13 percentage
points (pp), and as a consequence, this latter year, Spain managed to reduce the
difference with the EU-15 to only 2.4 pp. In 2018 Spain, the aggregate long term
unemployment rate was 41.7 percent (39.5 percent for men and 43.7 percent for
women), 0.3 pp lower than France (42 percent) and 17.3 pp lower than ltaly (59
percent). The United Kingdom (26.3 percent) and above all Sweden (18.3
percent) have a lower long-term unemployment rate (Tables 2.1 to 2.3).

The reduction of the long-term unemployment rate does not have an easy
interpretation. Initially it could be interpreted as a better labour market situation,
but if we consider the high levels of the other unemployment rates, unemployment
rate and youth unemployment rate, this results interpretation seems implausible.
Both the creation of new jobs and the increase of employment do not explain it
since the employment rate and the long-term unemployment rate are following
the same trend. A high turnover is not possible either, since there is also a
reduction in the proportion of fixed-term contracts. Therefore, the most likely
reasons for this decrease are first, the discouragement of those who have spent

long periods unemployed and who are finally resigned to not finding a job; and
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second, the return of migrants to their original countries, their migration to a third

country, and the emigration of some Spaniards to other countries.

Regarding those unemployed who are discouraged, data from the second quarter
of 2018 show that more than 40 percent of those economically inactive who can
be considered potentially economically active were not working because of their
difficulties in finding a job. From 623,100 individuals considered economically
inactive but with possibilities of being economically active, 44 percent has given
up on finding a job because of discouragement. By gender, women are the most
discouraged (47.8 percent versus 37.6 percent for men).*

As seen before, since 2008 there has been an increase in the number of migrants
leaving Spain (288,432 in 2008 and 532,303 in 2013).*' Furthermore, there has
also been an increase in the number of Spaniards who emigrated to other
countries from 35,372 in 2009 to 86,112 in 2016.** As a result, the labour force
has been reduced, and therefore, the unemployment rates and the long-term
unemployment rates have also decreased, since the potential individuals who
can be unemployed have reduced.

There are two other labour market indicators that deserve particular attention in
the Spanish case: part-time employment and fixed-term contracts. Despite the
increase in the proportion of part-time employment, from 7.2 percent in 1995 to
14.5 percent in 2018, Spain was still in 2018 one of the European countries with
the lowest proportion of workers in part-time employment (24.6 percent in the
United Kingdom, 18 percent in France, 18.4 percent in Italy and Sweden, and
22.5 percent in the EU-15) (Table 2.1). Women were the most affected by this
type of employment in all the countries considered (Tables 2.3). Probably the few
part-time employment opportunities and the difficulty in combining family duties
and a professional career are the main obstacles for Spanish women to

completely enter the labour market, which would help to explain the relatively low

O https://www.ine.es/jaxiT3/Tabla.htm?t=4164&L=1

* These data only include individuals with foreign nationality (not Spanish). Source:
http://www.ine.es.

2 http://www.ine.es.
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female participation rate (68.6 percent in 2018) (Pérez Infante, 2008, pp. 40-41).
This is not surprising, since women are the ones who are still carrying out most

of the family and home duties, such as, child care, elder care or housework.

Cultural and social history, which has traditionally placed the burden of family and
home duties on women'’s shoulders, is one of the main causes. In Spain, women
spend almost twice as much time as men doing unpaid work (housework, child
and adult care, etc.) and according to the latest data available from the OECD,

Spain is still one of the countries where women do most of the unpaid work. +*

Although having a part-time job in Spain is not always a possibility, it does not
seem to be the solution either. First, more than half of the workers securing a
part-time job in Spain declare their desire to have a full-time job. In 2017 in Spain
61.1 percent of the workers declared they were working in a part-time job
because they could not find a full-time one (68.5 percent for men, and 58.2
percent for women). In the same year, for EU-15 the proportion was 23.2 percent

for women and 36 percent for men (26.2 percent for all the population).44

Second, the minimum wage in Spain is relatively low, therefore, working part-time
reduces the monthly wage, making it difficult to make ends meet. The average
monthly earnings for Spanish part-time workers in 2014 in the industry,
construction and services sectors were 823 Euros, compared to 1,285 Euros in
the Euro Area-18 (EA-18), for full-time workers it was 2,102 Euros (2,832 Euros
in the EA-18). For females, the full-time monthly earnings in Spain were 1,943
Euros (2,433 Euros in the EA-18), and 822 Euros for part-time workers. And for
males, 2,213 Euros for full-time workers in Spain (3,072 in the EA-18), and 827
Euros for part-time workers (1,238 in the EA-18).%

Another good indicator to account for the labour market conditions is the
proportion of fixed-term contracts. Traditionally, the Spanish labour market has
had a very rigid legislation (Pérez Infante, 2008; Polavieja, 2005). In the 80s the

government tried to make it more flexible, aiming at a labour market which could

3 https://stats.oecd.org/Index.aspx?datasetcode=TIME_ USE#.
“ http:// http://ec.europa.eu/eurostat/data/database.
45 .

Ibid.
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easily adjust to the economic changes, increasing the number of contracts when
there was an economic expansion and decreasing the number of contracts when
there was an economic retraction (Toharia, 1998). That was the main objective
of the labour legislation approved in 1984 (Law 32/1984, 2" August).*® This new
legislation seems to have worked during the recent economic crisis, since 90
percent of the employment losses in Spain were of workers securing a fixed-term
contract (Vaughan-Whitehead, 2011).

In spite of this, the strict conditions of the permanent contracts, with better
conditions for the employee as well as a higher financial compensation in case of
dismissal (eight days per year worked in the case of fixed-term contracts and 45
days per year worked in the case of permanent contracts) and the more
permissive labour legislation contributed to the expansion of fixed-term contracts
as an instrument to reduce the labour costs for the employer (Pérez Infante,
2008), rather than to make the labour market more flexible before economic
fluctuations (Recio, 1994). In 2012, while the Conservative Party was in power,
they introduced a new labour reform (Real Decreto-ley 3/2012, de 10 de febrero,
de 2012 — Royal Decree-Law 3/2012 of 10™ February 2012). The objective was
to reduce the difference between permanent and fixed-term contracts, and
especially, among their financial compensations. However, instead of improving
the conditions for the fixed-term contracts, this new legislation worsened the
conditions of the permanent contracts, reducing their financial compensation in

case of dismissal (33 days per year worked instead of 45).

In fact, in some cases, fixed-term contracts are used as an entrance door to a
company in the Spanish labour market. The law allows the employers to use this
sort of contract when they hire a new worker for the first time. And in most cases,
given the difference in the financial compensation in the case of dismissal, the
fixed-term contract is renewed as many times as possible within a maximum of
three years, with the possibility to extend it for one more year when the collective
sector agreement allows it. After this period, the contract should become

6 The complete text of the law can be found in http://www.boe.es/diario_boe/txt.php
?id=BOE-A-1984-17436.
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permanent or the employee should be dismissed.*” However, in the Spanish
cases, most of these fixed-term contracts are a dead-end road and not a first step
to finally getting a permanent contract.

Consequently, in the Spanish labour market, even though the proportion of fixed-
term contracts has been reduced during the last decades (from 35 percent in
1995 to 26.9 percent in 2018), it is still higher than in other European countries
(15.9 percent in Sweden, 16.7 percent in France, 17.1 percent in Italy, and 5.4
percent in the United Kingdom in 2018) (Table 2.1).

The literature has shown that fixed-term contracts have negative consequences
for both, worker and society. For the worker, holding a fixed-term contract means
a lower labour stability, and therefore, a higher difficulty to commit oneself with
the job, to plan one’s life or to carry on with personal and professional projects.
For society in general, and for economy in particular, higher proportions of fixed-
term contracts mean high job turnover, low on-the-job training investment, and
therefore a waste of time and resources for the companies, and a loss of
productivity for the economy of the country (Dolado, Jansen and Jimeno, 2002).

Furthermore, higher rates of fixed-term contracts do not necessarily have to be
considered as negative. All depends on how they are used by the employers. In
fact, fixed-term contracts are used in different ways amongst the countries. For
instance, in the United Kingdom it usually acts as a step to get a permanent job,
whereas in other European countries, as for instance France or Spain, as it has
already been stated, fixed-term contracts can become the unique sort of contract
that individuals can get (Cabrales, Dolado and Mora, 2014).

Using data from the Spanish Labour Force Survey, Garcia-Pérez and Mufioz
Bullon (2007) analysed the same young individuals (16-25 years old) from 1996
to 2003 and found that less than 10 percent of the fixed-term contracts became
permanent after the first contract (9.7 percent for workers with high qualifications,
7.8 percent for medium qualifications, and 6.5 percent for low qualifications). This

" Article 15.1 of the Real Decreto Legislativo 2/2015 de 23 de Octubre (Spanish Royal
Legislative Decre of 23th October 2/2015). https://www.boe.es/buscar/act.php?id=BOE
-A-2015-11430&tn=1&p=20180704#a15.
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proportion increases after several fixed-term contracts (until 17.9 percent for high
educated workers, 15.3 percent for medium qualifications, and 10.7 percent for
low qualifications) (Garcia-Pérez and Mufioz Bullon, 2007, pp. 23-25). Besides,
they stated that the labour market reforms of the 1990s have intensified the
transitions from fixed-term contracts to permanent ones, since the likelihood of
securing a permanent contract increased after 1997 (Garcia-Pérez and Mufioz
Bullén, 2007).

As regards gender differences, Tables 2.2 and 2.3 display the main labour market
indicators separately for men and women, respectively. Tables show that in all
European countries women have worse labour market indicators than men,
especially when employment and unemployment rates are considered.
Nevertheless, the participation of women has improved during the last two
decades in all the European countries considered in the table, and especially in
Spain. For instance, considering the Spanish activity rate for all the population, it
increases by 12.8 percentage points (pp) from 1995 (60.9 percent) to 2018 (73.7
percent) (Table 2.1). In contrast, Men’s participation rates have only increased by
3 pp, from 75.8 percent in 1995 and 78.8 percent in 2018 (Table 2.2); whereas
women’s activity rates have increased 22.5 pp (from 46.1 percent in 1995 to 68.6
percent in 2018) (Table 2.3). Therefore, the gender gap has been reduced by
almost 20 points (from 29.7pp in 1995 to 10.2 pp in 2018). Women'’s activity rate
increase has been basically caused by the rise in the proportion of women holding
higher education levels and in their higher likelihood to enter the labour market
(Garrido Medina, 2004; Toharia, 2008). In 1995 in Spain, 10.7 percent of the
women labour force had a university degree, in 2018 women represented 20
percent (22 percent and 38 percent, respectively when only employed women

are considered).*

The increase in the women’s employment rate —by 25.1 percentage points (pp)
from 1995 to 2018— and the decrease in the women’s unemployment rate —by
13.7 pp from 1995 to 2018 are explained by the growing demand for labour, but

8 http://www.ine.es.
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it is also due to the higher proportion of part-time contracts for women —in 1995
Spain, 16.3 percent of the women’s labour contracts were part-time, and in 2018,
this proportion rose to 23.9 percent.

In conclusion, data show an improvement of the educational level of the labour
force and of the main indicators of the Spanish labour market, although these
latter are still worse than in other European countries. The main problems of the
Spanish labour market are still unemployment, precariousness and the difficulty
to balance work and family life.*® These problems are especially relevant for
women who are still coping with the main part of the housework. Whether this is

despite the successive legal reforms, or because of them, is debatable.

2.4. Changes on the Spanish labour market over time

Focusing on the Spanish labour market, this section analyses data from the
Spanish Labour Force Survey from 1995 to 2018 to sort out the supply of and the
demand for workers regarding their educational level. Before basing the
discussion on the university graduates in the following chapters, this section first
discusses trends in the educational level of the Spanish population, to focus then
on working out to what extent the occupational distribution of workers by
educational level has suffered some changes during this period. Data are
depicted separately by gender.

2.4.1.Educational level and changes over time

This subsection shows the upswing on the formal education level of the Spanish
labour force due to the generational change. The retirement of older generations
less formally educated and the entrance of younger generations more formally
educated (basically due to the generalisation of compulsory education) have

9 In fact, precariousness has become one of the main milestone for the Spanish labour
market, especially after the global economic crisis which began in 2007.
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changed the distribution of the population by education level, especially when it

is analysed by age-group and gender.

This section aims to present the educational structure of the Spanish labour
market and its more recent trends. The rest of the chapters focuses on university
graduates, therefore, the objective of this chapter in general, and this section in
particular, is to explain why it is important for the Spanish case to concentrate on
the study of university graduates. That is, how the growth of the university
graduates has modified the educational structure of the Spanish labour market.

Using data from the Spanish Labour Force Survey (SLFS) from 1995 to 2018,
this section analyses how the changes in the education legislation and in the
demand for higher educational levels helped the younger generation of the labour
force to increase their educational levels. SLFS is a quarterly household survey
carried out by the National Statistics Institute of Spain (Instituto Nacional de
Estadistica, INE), where interviewees are a stratified sample of the total Spanish
population with about 150,000 observations for each quarter. Every quarter, one
sixth of the sample is changed, so every interviewee answers the survey in six

different quarters, although they cannot be identified in the general data.*

The higher education level of younger generations entering the labour market
was propelled by three main factors: the enlargement of the supply of university
studies from the 1980s (University Reform Act —LRU, 1983-); the increase in the
population’s living standards which facilitated the entrance of the middle class to
the university system (demand side); and the increase in the age for compulsory
education to secondary level from 14 to 16 years old in the 1990s. Besides, the
retirement of the older generations with lower education levels also helped to
reduce the absolute number and the proportion of individuals with compulsory

education or even lower levels of education.

The period of analysis in this section is from 1995 to 2018. 2018 is the last year
with available data from the SLFS. The analysis starts in 1995 to see the effect

% There is the possibility to follow households during four periods when longitudinal data
from the SLFS is used, but this is not the case here. The sample used here is based on
the cross-section description of the data.
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of the different education acts (General Education System Organic Law —LOGSE,
1990- and University Reform Act —LRU, 1983-) on the supply of higher educated
labour force. Besides, this is the same period which will be used in Chapter Three
to estimate the ability of the Spanish labour market to accommodate the
expansion of the university graduates. Using the same data in both chapters will

facilitate the comparison between the results and therefore their coherence.

The Spanish educational system has been quite steady during all the 20" century
and beginning of the 21% century. Furthermore, these modifications prevent
classifying these together over the entire period. Trying to maintain the distinction
between vocational and academic education as well as the best classification to
compare it with the labour market, the final and general grouping that will be used
for the educational level considers four categories: compulsory, vocational,
academic and university (Table 2.4).

As regards university graduates, a short note is required before the analysis of
the data starts. As can be seen in Table 2.4, the university group includes short
degrees (three years), degrees (five years), masters, and doctorate. Until the
homogenisation of the European University System, which started with the
university reforms of 1992 and continued with the application of the Bologna
Process, the Spanish university system was divided into three different levels. (a)
A three-year degree or a short-cycle degree (‘Diplomatura’) usually included
more vocational studies. This could be followed by people with academic
secondary education, as well as, by people with higher vocational education. (b)
A five-year degree or a long-cycle degree (‘Licenciatura’) used to last between
four and six years, although five years were the most common in length. Only
people with academic secondary education were able to enrol on a long-cycle
degree. But they could enrol in this educational level immediately after the
academic secondary education, or after finishing a short-cycle degree. (c)
Postgraduates and doctorates."’

1 Until 2000 data include only people with a doctorate. Since 2000 people with more
than one university degree are divided between those who hold a postgraduate and
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Table 2. 4. Classification of educational levels groups

Own groups National Statistics Institute (INE) groups

llliterates, without education, primary education and

Compulsory or less  compulsory education (until 14 years old until 1990 and until
16 years old afterwards)

Vocational Vocational medium and high post-compulsory education

Academic Academic post-compulsory education (before university)

All university graduates (short degree (3 years), degree (5

years), masters, and doctorate)

Source: INE (http://www.ine.es)

University

Using the classification of the previous table, Figure 2.4 shows the upswing in the
educational levels of the Spanish workforce. The labour force survey includes all
individuals aged between 16 and 64 years old, however the sample used here
has been restricted to the 25-64-year-old Spaniards. Data only include individuals
with Spanish nationality. At the end of the 90s there was a flood of immigration,
most of it from non-European countries, with substantially different educational
backgrounds, who were employed in the Spanish labour market sometimes in
jobs not related to their formal education (Albert, 2008). In 1998, 1.6 percent of
the population in Spain was from other countries. In 2003, the proportion of
migrants in Spain rose to 6.2 percent of the total population, composed of 38.7
South Americans, 22.1 percent from the EU, 19.6 percent from Africa, 13.1
percent from the rest of the Europe, 4.8 percent from Asia, 1.6 percent from the

North America, and 0.1 percent from the rest of the world. >

The lower threshold is 25 years old because this is the age at which around 70
percent of the university students in Spain finish their degree. Taking into account
that in the academic year 2017-2018 about 70 percent of the students enrolled at
university for the first time were under 25 years old (57 percent were even under
22 years old), it seems reasonable to restrict the sample to the 25-64-year-old

those with a doctorate. For the pre-Bologna Spanish university system see Mora et al
(2000).

°2 http://www.ine.es/ss/Satellite?L=&c=INECifrasINE_C&cid=1259925137681&p=1254
735116567&pagename=ProductosY Servicios%2FPY SLayout.

120 Chapter 2. Educational level and labour market indicators in Spain



Human Capital Investment and Labour Market Response in Spain

population. It is likely that those who finished the degree when they were older
than 25 (30 percent), also started the degree later, and probably after they had
spent some time in the labour market. Actually, it is also likely that they have been
working while studying.*® Besides, this low threshold of 25 years old is also used
in the literature (Alba-Ramirez, 1993; Albert, 2008; Garcia-Montalvo, 2001).

In the last years of the 20™ century and the beginning of the 21, the higher living
standards of Spaniards along with the growth of the supply of post-compulsory
education (fields of study but also number of centres offering these grades)
encouraged the individuals’ participation in the education system. The result has
been the improvement of the educational level of the workforce. This education
upgrade has been important for both sexes, but, it has been much greater for
women (Fig. 2.4).

As Figure 2.4 shows, the most important increase in post-compulsory education
(Vocational, Academic and University categories) has occurred in the labour
force with university studies. This group has grown by 14 percentage points (pp),
which means an increase of more than 1.2 million people in absolute terms. This
difference is much higher for women with an increase in their representation at
university level of more than 18 pp (from 10.7 percent in 1995 to 28.7 percent in
2018). As for men, only 21 percent were university graduates in 2018. Therefore,
the generational change in the composition of the labour force market by

educational level has had a more significant impact for women.

%% University statistics from the Ministerio de Ciencia, Innovacién y Universidades
(http://www.educacionyfp.gob.es/servicios-al-ciudadano/estadisticas/universitaria/estad
isticas.html).
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Figure 2. 4. 25-64-year-old individuals by educational level and gender.
Spain, 1995 and 2018

The displacement of less formally educated individuals by the new more formally
educated generations becomes clearer if we focus on the age-group changes
over time. The cohort effect is noticeable in 1995 as well as in 2018. For both
men (Table 2.5) and women (Table 2.6), there is a reduction in the proportion of
individuals with compulsory education at the most and an increase in the
proportion of individuals with higher educational levels.
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Both tables (2.5 and 2.6) reflect the two main changes previously described. First,
proportions of individuals with compulsory education at the most is higher in older
generations; second, for each age group, there is a reduction in the proportion of
individuals holding only compulsory or less education levels, especially among
the younger groups. Therefore, there is a generation effect, but there is also a
time effect. In both cases, the education legislation and the supply of and demand
for post-compulsory education are the main explanatory factors. On the one
hand, legislation changes in the 1980-90s enabled the creation of new
universities and new degrees. The number of private and state universities in
Spain was 32in 1978 and 70 in 2000 (Reques Velasco, 2007). On the other hand,
there was an economic growth tendency increasing the population’s living
standards and families’ expectations. All these factors together propelled both
sides of the educational market, the supply of and the demand for post-

compulsory education, and especially, for tertiary education.

Nevertheless, the proportion of youth holding only compulsory or less education
levels is still significant. In 2018 Spain, 31.7 percent of 25-29-year-old men
achieved compulsory or lower education levels. For 25-29-year-old women this
proportion was only 19.6 percent. One should bear in mind that here only
Spaniards are considered. Thus, there does not seem to be a problem of supply
of education since other youth had the same opportunities and were able to finish
post-compulsory education. On the contrary, it seems to be a problem of early-
school-leavers. It is worth remembering that Spain is still one of the European
countries with a high proportion of early leavers from education and training. In
2018 Spain, 18 percent of the total population of the same age group left their
education, more than twice the proportion of Sweden (7.5 percent), twice the
proportion of France (8.9 percent), and between 7 and 11 percentage points that
of the UK (10.7 percent) and ltaly (14.5 percent).>

* http://ec.europa.eu/eurostat/data/database.
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Table 2. 5. 25-64-year-old men by age group and education level. Spain,
1995 and 2018 (in percentages)

Compulsory

Vocational Academic University Total
or less

25-29 53.8 18.9 11.8 15.5 100.0
30-34 61.5 15.0 11.0 12.5 100.0
35-39 64.5 10.3 12.2 13.0 100.0

o 40-44 71.4 8.3 8.9 11.5 100.0
S 45-49 77.8 5.9 55 10.7 100.0
T 50-54 83.5 4.4 3.6 8.5 100.0
55-59 87.6 3.3 2.7 6.4 100.0
60-64 90.5 24 2.2 4.9 100.0
Total 72.3 9.2 7.7 10.8 100.0
25-29 31.7 31.5 10.2 26.7 100.0
30-34 39.6 30.8 6.7 22.9 100.0
35-39 37.8 28.9 10.2 231 100.0

o 40-44 36.5 26.0 11.4 26.1 100.0
o 45-49 42.9 242 11.0 21.8 100.0
N 50-54 48.1 21.8 11.3 18.8 100.0
55-59 52.4 17.4 13.8 16.3 100.0
60-64 571 12.6 13.9 16.3 100,0
Total 444 231 1.4 211 100.0

Note: Only individuals with Spanish nationality
Source: SLFS (2" quarters), INE

Table 2.6 focuses on women and displays slight differences from the men'’s table
(Table 2.5). First, the lower proportion of women holding compulsory education
at the most among the younger women (12.1 percentage points (pp) less than for
men), and second, the higher proportion of university graduate women than men,
also among the younger women (15 pp higher, 41.7 for women and 26.7 percent
for men). In both cases, the data show that fewer women leave early from
education and training compared with men. In 2018, 21.7 percent of 18-24-year-
old men left education or training in Spain, but only 14 percent of women.*®

% http://ec.europa.eu/eurostat/data/database
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Table 2. 6. 25-64-year-old women by age group and educational level.
Spain, 1995 and 2018 (in percentages)

Compulsory

Vocational Academic University Total
or less

25-29 50.1 17.8 10.8 21.3 100.0
30-34 58.6 14.3 10.6 16.5 100.0
35-39 68.6 7.9 9.0 14.5 100.0

w 40-44 78.7 5.0 5.6 10.6 100.0
S 45-49 86.2 3.1 3.6 7.2 100.0
T 50-54 91.0 1.6 2.2 5.1 100.0
55-59 94.7 0.0 1.6 3.7 100.0
60-64 96.3 0.0 1.2 2.4 100.0
Total 76.6 6.8 5.9 10.7 100.0
25-29 19.6 29.3 9.5 a41.7 100.0
30-34 25.5 27.6 7.4 39.5 100.0
35-39 251 27.9 9.0 38.0 100.0

o 40-44 25.9 26.9 9.7 37.4 100.0
S 45-49 36.8 24.0 10.7 28.5 100.0
N 50-54 45.1 20.6 11.3 22.9 100.0
55-59 51.3 17.5 11.5 19.8 100.0
60-64 62.5 10.4 11.0 16.1 100.0
Total 38.8 22.2 10.3 28.8 100.0

Note: Only individuals with Spanish nationality
Source: SLFS (2" quarters), INE

This subsection has clearly described the improvement in the educational level
of the Spanish population and its causes. This upgrade has been especially
important for women in general, and for women with higher education levels in
particular, who have increased the absolute and the relative participation of
women in the Spanish labour market. However, these data do not account for the
occupations they are holding, and therefore, do not clarify whether gender
segregation has been reduced. It does display the trend of the youngest women’s
participation in the university system. Indeed, as can be seen in the comparison
of the data of Tables 2.5 and 2.6, in 2018 and for the younger generations, the
proportion of university-educated women out of all women in the age range 25 to
64 is higher than the percentage of university-educated men out of all men in this

same age range (around 20 percentage points).

Holding higher educational levels also affects other spheres of women'’s life, and
especially those related to raising a family. Empirical literature on demography
found that higher educated women got married later, usually because they
postponed their marriage until they finished their degree; and they also have a
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different behaviour pattern regarding children. They have their first child later, but
they also have the second child sooner, reducing the time they spent out of the
labour market (Gutiérrez Domeénech, 2008).

An increase in the population’s knowledge is important for the individual as well
as for the general development of the country. For an individual, a knowledge
upgrade is important not only from an economic perspective (regarding the labour
market returns), but also in a more general perspective. It will be easier for a
person to deal with other people or even with administration if they are literate
and are able to search, understand and interpret information. While studying in
the education system, especially in tertiary education, individuals learn some
specific skills, but also some general skills, such as, how to cope with new
concepts and procedures. Education provides individuals with knowhow which
will be very useful in their future life to solve possible problems or complicated
situations. But, when we focus on the economic gains, the literature has broadly
demonstrated the positive relationship between educational level and economic
returns (direct and indirect, pecuniary and not pecuniary), especially for those
with tertiary education.®®

The education upgrading of the population also affects the general economy of
the country. History has demonstrated that countries with a more highly educated
population have had higher economic growth (Goldin and Katz, 2008; Hanushek
and Kimko, 2000; Hanushek and Woessmann, 2007; Hanushek and
Woessmann, 2015). It has been possible due to their knowhow to introduce new
technologies and even to create them. Besides, as more educated workers
usually receive higher wages, they also pay higher taxes (direct and even indirect,
because they earn and spend more money). Therefore, they contribute to the
increase of the public budget and the financial standing of the nation. Another

% |n the 1990s numerous studies measuring the returns of education for individuals and
for society appeared. Focusing on Spain, there is, for instance, the work of Alba-Ramirez
and San Segundo (1995); Barceinas et al. (2000); San Segundo (1997); Vila and Mora
(1996); Vila and Mora (1998).
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matter is how the state distributes this public budget, whether it is in welfare or in

defence or elsewhere, but this exceeds the objective of this study.

2.4.2. Occupational levels and changes over time

In this subsection the distribution of occupations over time is analysed to deepen
the description of the Spanish labour market. The previous subsection has
focused on the characteristics of the supply of workers. This subsection sheds
some light on the demand for these workers to outline whether there has been a
structural change in the distribution of jobs by occupational category. As in the

previous subsection, data has been analysed by gender.

Using the same data as in the previous subsection, SLFS from 1995 to 2018, and
in order to obtain a better indicator of the outputs of the Spanish education
system, | still consider in this subsection only the workers with Spanish
nationality. Despite the fact that excluding non-Spanish people’s data is less
representative of the real working age population, only Spanish people have been
included because this gives a better indicator of the outputs of the Spanish
education system (Albert, Toharia and Davia, 2008).

In the original data of the SLFS, occupations are classified using the two-digit
break-up of the National Classification of Occupations (CNO-1994 for 1995-2010
data, and CNO-2011 for 2011-2018 data). These are national classifications valid
only for the Spanish labour market, but their categories have a correspondence
in the 2008 International Standard Classification of Occupations (ISCO-08).*” To
facilitate interpretation, | have used the main groups of the International
Classification for Occupations ISCO-08 instead of the National Classification
used by the survey (CNO-94 and CNO-2011).® | omit the population from the

" I1SCO is the International Standard Classification of Occupations used by the
International Labour Organization (ILO): http://www.ilo.org/public/english/bureau/stat/
isco/index.htm.

%% | have followed INE’s equivalence table which shows the correspondence between
ISCO and CNO-94 classifications. This table can be found in http://www.ine.es/
clasifi/lcno94 _ciuo88.htm.
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army, since they are not part of the labour market, but their exclusion does not
affect the final results since they only represent 0.31 percent of the total sample
(6,509 observations for all the period from 1995 to 2018, less than 300
observations per year in a set of data of around 150.000 observations per year).
Table 2.7 describes the occupational groups used in this chapter and their

equivalence to the international classification (ISCO-08).

Table 2. 7. Description of the classification of professional groups

Groups Major groups of the ISCO 2008
(Omitted) Group 0 — Army
Managers Group 1 — Legislators, senior officials and managers

Professionals Group 2 — Professionals
Technicians  Group 3 — Technicians and associate professionals
Clerks Group 4 — Clerks

Services Group 5 — Service workers and shop and market sales workers
Group 6 — Skilled agricultural and fishery workers
Skilled Group 7 — Craft and related trade workers
Group 8 — Plant and Machine operators and assemblers
Unskilled Group 9 — Elementary occupations

Source: ISCO-08

Figure 2.5 summarises the main trends of the demand for workers in the Spanish
labour market from 1995 to 2018. Data are displayed by gender making the
gender comparison easier. The gender disparity on the dimension of each
professional group is relevant, especially in two occupational groups. By
difference the most important occupational group for men is ‘Skilled’, whereas for
women it is ‘Services’ and, in the last years, ‘Professionals’ is also growing.
Therefore, ‘Skilled’ for men and ‘Services’ for women could be defined as the two
Spanish occupational sectors where the workers with less formal education are
concentrated. This result suggests a high level of job segmentation in the Spanish
labour market, at least for those jobs requiring lower education levels.
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Figure 2. 5. 25-64-year-old employees, by professional group and gender.
Spain, 1995-2018.

‘Skilled’ group includes all qualified workers in the primary, secondary and
building sectors. All these jobs are generally male dominated, especially in the
building sector, which explains why almost 50 percent of men’s jobs are
concentrated in this occupational group in all years, whereas only 15 percent of

-_—
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women were working in this occupational group in 1995, and less than 10 percent
in 2018 (Fig. 2.5).

‘Services’ usually concentrates a higher number of women because it includes
those jobs related to personal services such as home-based personal services,
hairdressers, tour guides and similar, which are highly feminised.

Indeed, the dissimilarity index of segregation (Duncan and Duncan, 1955) is
higher than 0.5500, indicating that more than half of 25-64-year-old Spanish
women should change their occupational category to achieve a gender-
proportional distribution in the Spanish labour market. Even so, a reduction in the
occupation segregation in the Spanish labour market has taken place in the last
years. The Duncan dissimilarity index of segregation has been reduced from
0.6817 in 1995 to 0.6165 in 2005, and to 0.5583 in 2018. Nevertheless, the
gender concentration in the Spanish labour market in some occupational groups

persists.

The services sector is the principal sector of the Spanish economy, followed by
the industry, building sector, and agriculture. In 2000, the services sector
accounted for 65.8 percent of the gross domestic product (GDP) and 66 percent
in 2018.%° Furthermore, in the second quarter of 2018, 75.4 percent of the
employed were working in the service sector (64.4 percent when men are
considered, and 88.5 for women).®

As expected, a higher proportion of men than women are employed as
‘Managers’, although they represent less than 7 percent of the total men workers
(3 percent in the case of women) (Fig. 2.5). On the contrary, a great proportion
of women are working as ‘Professionals’ (almost 20 percent, 9 pp more than

men).

Women with higher education levels are more willing to participate in the labour

market than those who have not studied, since the opportunity cost of being out

% https://www.fbbva.es/wp-content/uploads/2003/09/DE_2003_LPrados_EI_progreso_
economico.pdf
% http://www.ine.es
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of the labour market is higher for those who hold higher educational levels,
especially for women. The reason is that women are still carrying out most of the
family and home duties, both, housework and child care or elder care.

The proportion of workers in the ‘Technicians’ and ‘Clerks’ group is also higher
for women than for men (2 percentage points (pp) on average for all the years for
‘Technicians’ and almost 8 pp for ‘Clerks’). This confirms the previous affirmation.
Women holding higher education studies had higher opportunity costs of being
out of the labour market, and therefore, they are more likely to enter the labour
market than women with lower educational levels. The distribution of education
levels in the female population showed that, on average, 19.7 percent of women
hold higher education degrees (Fig. 2.4). When we reduced the sample to those
who are employed, the proportion rose up to 27.7 percent. In contrast, the
proportion of women with compulsory education at the most reduces by 11

percentage points.®’

To sum up, the previous figure suggests the occupational gender segregation
and the education polarisation in the Spanish labour market. However, it does not
clarify whether job tasks suit the skills and abilities of the workers.

Table 2.8 and 2.9 present the different gender patterns in the occupational
distribution by age groups. As in the previous figure, in the case of men (Table
2.8), the professions grouped as ‘Skilled’ (Table 2.7) are the largest, in all age
groups and in both years under consideration (1995 and 2018). This
demonstrates that in this case, differently from the education level considered

before, there is not an important generation or time effect.

Between 1995 and 2018, the biggest change in male occupation distribution has
been in ‘Technicians’ and ‘Professionals’. In all age groups the proportion of
‘Technicians’ has at least doubled, while the ‘Professionals’ have increased but
to a lesser extent. Therefore, it appears that the changes have followed a similar
pattern in all age groups, maintaining the initial differences between cohorts.

®" The latter data is not shown here, but it could be calculated easily using the SLFS.
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Table 2. 8. 25-64-year-old men by age group and occupation. Spain, 1995
and 2018 (in percentages)

1 2 3 4 5 6 7 Total

2529 2.4 7.2 8.1 6.6 15.6 44.7 15.3 100.0
30-34 48 8.5 8.8 6.9 14.5 44.7 11.8 100.0
35-39 6.5 9.3 8.3 7.0 13.1 46.9 9.0 100.0

w 40-44 7.4 9.1 7.3 6.9 11.8 48.7 8.9 100.0
S 4549 7.4 8.2 7.1 7.1 9.8 51.5 8.9 100.0
T 50-54 7.4 7.0 7.4 5.5 11.0 52.0 9.7 100.0
55-59 7.3 5.3 5.9 4.8 10.7 54.9 11.2 100.0
60-64 8.4 7.1 4.8 4.0 10.6 53.2 11.9 100.0
Total 6.2 8.0 7.5 6.4 12.4 48.8 10.7 100.0
2529 0.0 16.5 13.5 6.1 15.6 34.2 141 100.0
30-34 0.0 14.4 13.8 5.1 15.0 41.8 9.9 100.0
35-39 3.8 14.0 13.5 6.0 13.6 41.9 7.4 100.0

o 40-44 6.0 15.5 13.4 6.7 14.1 37.3 7.0 100.0
S 4549 7.0 14.5 12.3 6.8 14.1 38.1 7.2 100.0
N 5054 56 13.0 13.2 6.7 14.7 39.5 7.3 100.0
55-59 6.8 12.1 13.2 7.5 14.8 39.4 6.2 100.0
60-64 7.6 16.0 10.5 5.5 15.7 37.9 6.7 100.0
Total 5.2 14.0 13.0 6.5 14.5 38.9 7.7 100.0

Note: Only men with Spanish nationality between 25-64 years old are included. Both
public and private sectors. Categories: following the ISCO88 (Army omitted)

1 — Managers 3 — Technicians 5 — Services 7 — Unskilled

2 — Professionals 4 — Clerks 6 — Skilled

Source: SLFS (2" quarters), INE

The women’s case (Table 2.9) is different from the men’s in both perspectives,
within time and age groups. There are two main shifts: (a) a reduction in the
proportion of women employed in elementary occupations, especially in older
generations, women more than 50 years old; and (b) an increase in the proportion
of “Technicians’ and ‘Services’ through all the generations, but especially in the
youngest ones, showing again an educational-demographic change.

The younger generations of women are more educated and therefore they are
more able to work in more skilled jobs than the older generations. Table 2.9
demonstrates the progressive incorporation of younger generations of more
educated Spanish women to the labour market, partially, because of the increase
in their opportunity cost of being inactive (Alba-Ramirez and San Segundo, 1995;
Vila and Mora, 1998).
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Table 2. 9. 25-64-year-old women by age group and occupation. Spain,
1995 and 2018 (in percentages)

1 2 3 4 5 6 7 Total

25-29 0.0 15.7 8.6 20.2 26.3 11.8 17.4 100.0
30-34 0.0 20.1 8.8 16.5 24.5 11.9 18.2 100.0
35-39 2.8 19.9 8.0 13.9 24.9 12.9 17.6 100.0

o 40-44 0.0 18.2 7.6 11.4 27.6 13.8 214 100.0
S 4549 0.0 14.9 5.9 10.1 30.4 15.5 23.2 100.0
T 50-54 0.0 12.6 0.0 7.1 30.9 21.1 28.3 100.0
55-59 0.0 10.6 0.0 0.0 35.2 24.8 29.4 100.0
60-64 0.0 0.0 0.0 0.0 31.0 33.0 36.0 100.0
Total 0.5 16.3 6.4 12.7 27.6 15.3 21.3 100.0
25-29 0.0 28.3 13.4 14.0 31.9 4.7 7.7 100.0
30-34 0.0 30.1 11.6 15.5 30.5 5.2 7.1 100.0
35-39 2.8 27.8 12.5 17.9 26.3 5.3 7.4 100.0

o 40-44 4.0 26.2 13.8 17.3 22.8 5.2 10.7 100.0
o 4549 34 20.8 12.4 18.8 22.8 6.5 15.3 100.0
N 50-54 3.0 20.0 141 14.3 23.1 6.9 18.6 100.0
55-59 2.4 21.5 14.2 14.5 19.9 7.0 20.5 100.0
60-64 0.0 21.2 14.7 12.5 20.9 9.2 21.5 100.0
Total 2.4 241 13.4 16.0 241 6.2 13.8 100.0

Note: Only women with Spanish nationality between 25-64 years old are included. Both
public and private sectors. Categories: following the ISCO88 (Army omitted)

1 — Managers 3 — Technicians 5 — Services 7 — Unskilled

2 — Professionals 4 — Clerks 6 — Skilled

Source: SLFS (2" quarters), INE

These data suggest a slightly increase in the proportion of higher skilled jobs in
both men and women. In 1995, 14.5 percent of men and 22.7 percent of women
were working in ‘Technicians’ and ‘Professionals’ jobs, whereas in 2018 these
proportions were 27 percent for men and 37.5 percent for women. Therefore, in
the case of women, this tendency to increase the proportion of higher skilled jobs
is fairly evident, especially in the last ten years of the dataset. But, as it has
already been pointed out, this could be the result of a selection bias in women’s

decision to enter the Spanish labour market.

For both genders and years, the highest proportion of workers is in the
occupational category of ‘Skilled’, even if their proportion is fairly different: 48.8
percent of men and 27.6 of women in 1995; and 38.9 percent of men and 24.1

percent of women in 2018.
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Altogether, there is a displacement of workers from the lower skilled jobs to those
which required higher educational levels. Therefore, the occupational distribution
has apparently followed the same pattern as the educational level. Now, it should
be disentangled whether their intensity has been to the same degree, and the
Spanish labour market has been able to balance their supply of and demand for

workers according to their educational level.

2.5. Education match in the Spanish labour market

Another important point is whether there is a match between worker’s education
level and the tasks required by the workplace. The results of a first attempt to
analyse whether in the Spanish labour market there has been a match between
education level, as a proxy of worker’s abilities, and their job are shown in Table
2.10. A deeper analysis of the ability of the Spanish labour market to
accommodate the labour force will be carried out in the next chapters.

The aim of this section is to outline whether there has been an educational level
balance in the Spanish labour market. In the previous sections of this chapter the
analysis of the main characteristics of some European countries has stated the
difficulties of the Spanish labour market to accommodate all of their labour force.
As a consequence, the Spanish unemployment rates are higher than the ones
for other European countries during this period.

The ability of a labour market to accommodate all their workers is important, but
it is also fundamental for the labour market to be able to accommodate its labour
force in the appropriate jobs.

The previous section showed the increase in the educational level of the
population and the industrialisation of its productive system in Spain. However,
the improvement of the educational level of the labour force would need some
years to be fully reflected in the labour force supply. Similarly, changes in the
demand for labour force due to industrialisation (new production processes,

technology shifts, etc.) might have taken some years to develop. The next table
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(Table 2.10) shows whether these two upward movements occurred at the same

time.

Table 2. 10. Population by educational level, gender and occupation.
Spain, 1995 and 2018 (in percentages)

Compulsory Vocational

Academic Universit
or less y

1995 2018 1995 2018 1995 2018 1995 2018

Men

Managers 4.4 3.0 5.6 3.6 12.9 7.5 11.7 10.5
Professionals 0.1 0.2 25 23 1.6 2.2 60.3 54.5
Technicians 3.9 6.0 14.3 19.6 21.8 188 11.8 144

Clerks 4.0 2.8 96 7.2 20.7 13.2 7.0 8.6
Services 13.7 161 114 146 16.7 26.0 3.4 6.4
Skilled 60.0 58.1 50.4 471 215 272 4.7 4.5
Unskilled 14.0 13.8 59 538 4.8 5.2 1.1 1.1
Matched 87.7 881 85.7 88.4 20.7 13.2 60.3 54.5
Mismatched 123 119 143 11.6 79.3 86.8 39.7 455
Women

Managers 2.3 1.4 2.2 1.8 4.8 3.1 3.3 4.3
Professionals 0.1 0.2 40 3.1 2.7 1.7 70.2 599
Technicians 3.1 3.9 159 255 176 16.8 9.0 11.0
Clerks 7.1 5.2 26.8 238 38.3 27.2 114 154
Services 32.7 38.1 37.9 30.2 254 349 4.9 7.4
Skilled 227 142 6.2 58 5.1 6.1 0.7 0.9
Unskilled 321 37.0 80 99 6.2 10.2 0.6 1.0
Matched 87.4 89.3 86.8 85.2 38.3 27.2 70.2 59.9

Mismatched 126 10.7 13.2 14.8 61.7 728 29.8 401

Note: Only Spanish between 25-64 years old are included. Both sectors public and
private. Categories: following the ISOC88 (army omitted)

In blue those workers whose educational level matched with their job tasks.

Source: SLFS (2nd quarters), INE

As shown in the literature review (Chapter One), the lack of a concrete definition
as well as a lack of an adequate measurement of the educational level required
by each job makes the task more difficult (Green, McIntosh and Vignoles, 1999).
Neither individuals nor workplaces are homogeneous. A given education level
does not ensure that individuals will have the same skills or abilities.

Real skills would depend on the innate (potential) personal abilities, on the kind
or content of the education (grade, subject, etc.) received, and on the experience
received during on-the-job training. Equally, different workplaces, even though
they are classified in the same occupational category, can require (need) different
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skills/abilities to do the tasks. However, in this preliminary analysis, where the
aim is a broad overview, | ignore these differences and assume they do not have
an important effect on the match between the worker and the workplace.

Therefore, for this preliminary analysis | have considered the following
classification: ‘Unskilled’ includes all the jobs that do not need any qualification to
be done; ‘Skilled’ and ‘Services’ those which need compulsory education,
although these two professional groups can need in some cases vocational
studies; ‘Clerks’ includes jobs whose tasks need academic or vocational
education; higher vocational education is required by ‘Technicians’; and
‘Professionals’ includes the professions that need at least university-graduate
workers. Following this classification, Table 2.10 shows the distribution of
Spanish individuals in professional categories by gender, year, and educational

level %2

The level of education match in the Spanish labour market was quite important
both in 1995 and 2018 in all education levels, but especially in the academic one,
i.e. post-compulsory education below university level. Data from Table 2.10 show
that in 1995, 20.7 percent of men with academic education matched the
appropriate job in the labour market, 13.2 percent in 2018. Match indicators are
slightly higher for women holding academic education: 38.3 percent in 1995 and
27.2 percent in 2018. It is not surprising since academic education is theoretically
a step to accessing higher education, and therefore, it is difficult to find
appropriate jobs for individuals with this educational level. On the contrary, the
level of matching for individuals with other education levels is higher than 85
percent for compulsory or less and for vocational studies, and lower than 70

percent for university-graduates.

Nevertheless, data show an upswing in the education mismatch between
education level and profession between 1995 and 2018 for those men with

academic and university studies, and those women holding vocational, academic

%2 The occupation categories follow the main groups of the International Standard
Classification of Occupations (ISCO-08: http://www.ilo.org/public/english/bureau/stat/is
co/isco08/index.htm).

136 Chapter 2. Educational level and labour market indicators in Spain



Human Capital Investment and Labour Market Response in Spain

and university studies. The total in the table shows the level of education match
and mismatch for each educational level in the Spanish labour market in 1995
and 2018 by gender. The table shows that the mismatch increase was especially
relevant for women whose education mismatch increased on average 7.7
percentage points (pp), but with a big dispersion among educational levels: more
than 10 pp for those educational levels higher than academic and less than 2 pp
for those individuals with compulsory or vocational education. In particular, the
increase in the educational mismatch for women has been: 11.1 pp for academic
education (from 61.7 to 72.8 percent), 10.3 pp for university education (from 29.8
to 40.1 percent), and 1.6 pp for vocational studies (from 13.2 to 14.8 percent).
Only women holding compulsory or lower educational levels have reduced their
levels of mismatch from 12.6 to 10.7 percent.

For men, the mean of the education imbalance growth was 6.7 pp. Men holding
academic education increase their educational mismatch by 7.6 pp (from 79.3 to
86.8 percent), and those holding a university degree by 5.8 pp (from 39.7 to 45.5
percent). Men holding other educational levels, compulsory and vocational, have
increased their educational balance in the Spanish labour market, and therefore
they are generally employed in a job which does not require either higher or lower
educational levels (Table 2.10).

Some other gender differences come up from the education match data of the
table for both years, 1995 and 2018. When analysing the data by educational
level, gender differences became more evident since the main gender differences

are within each group and not in the total amount of match per education group.

Both in 1995 and 2018, most women with compulsory education (35 percent on
average) were working in the services sector (‘Services’). In contrast, an average
of 67 percent of the education-matched men with compulsory education is
employed in ‘Skilled’ jobs, while for women the proportions are 26 percent in 1995
and 16 percent in 2018. These data reflect the gender segregation of the Spanish

labour market, even in those jobs where lower education levels are required,
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where the ‘Skilled’ professions are mainly taken by men (of all the ‘Skilled’ jobs,

86 percent are taken by men, and only 51 percent of the ‘Unskilled’).®

In the case of vocational education, the gender distribution among the
professional groups also follows the masculinisation and feminisation of either
the education system and the demand of the labour market. In vocational studies,
there is a significant gender segregation between the administrative studies and
other mechanical or more technical studies. Traditionally vocational studies have
been more attended by men. For instance, in the academic year of 2017-18 there
were 51,078 men and 21,102 women. Therefore, even though the number of
individuals following administrative studies are similar by gender (6,425 men and
6,525 women in the academic year 2017-18), the proportion that they represent
out of the total by gender is higher for women (31 percent) than for men (12.6
percent). As a result, this gender imbalance is also reflected in the labour market.
The principal job opportunities for administrative studies are in the ‘Clerks’ group,
which explains the higher proportion of women working in this sector, whereas
the other more technical vocational studies are more masculinised and their
principal job opportunities are in the ‘Skilled’ group. The data of the previous table

confirm this.

Academic education is intended to be a step to university studies. Therefore,
those who hold academic education had only received general education and
supposedly they had not acquired the necessary skills for any profession, appart
from ‘Clerks’. They usually know how to do clerical tasks and therefore, it is the
most suitable profession for them. However, data in Table 2.10 indicate that in
1995 the majority of women with academic studies were working in this
occupational group (38.3 percent). In 2018 for women and in both years for men,
most of the individuals with this education level were working in ‘Skilled’ jobs or
in the ‘Service’ sector. This distribution of the proportions indicates that in the
Spanish labour market sometimes holding a diploma in academic studies is
equivalent to holding a diploma in vocational studies, even if higher specific

® These data are not shown in the table, but it can be calculated using the original data.
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education is supposed to have been done in vocational studies. The main reason
is probably the general idea that the education system (either vocational or
academic) only gives general skills, and the experience gained from daily work
on the job are what gives the specific skills required in each workplace. Therefore,
an individual with academic studies has demonstrated s/he is able to learn, and

would be a good candidate also for on-the-job training.

The group with fewer gender differences related to the education match is
university graduates. In both cases, around 70 percent or even more of the
graduates are matched. Nevertheless, a slightly difference can be found in the
distribution of the mismatched ones. More than 10 percent of men were working
as ‘Managers’, whereas a similar percentage of women were working as ‘Clerks’,

therefore, it is likely that the latter were over-educated.

The ‘Managers’ group is likely to require university studies, since this sample only
includes employees. Another important feature for this occupational group is the
difference in the gender distribution. The male dominance of ‘Managers’ is clearly
seen in the data (Table 2.10).

Therefore, according to this preliminary analysis, it appears that, especially in the
last years, the structure by occupational groups of the Spanish labour market had
some difficulty accommodating the continuous entrance of highly skilled workers.
The result points out an increase in the education mismatches in the labour
market and, therefore, a waste of individual and social resources. Further
research on the probability for university graduates being over-educated are

discussed in the following chapters.

2.6. Spanish labour market at a glance

The main goal of this chapter is to contextualise the Spanish labour market, in
general, and the employability of the university-graduates in the Spanish labour
market, in particular. Using different datasets, each one of the three main sections

contributes to the main goal of the chapter.
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After the introduction, the historical perspective is useful to put the reader in the
Spanish context. In the third section of this chapter, the analysis of the indicators
of the Spanish labour market in relation to other European Countries (the United
Kingdom, France, Italy, and Sweden) set Spain in the context of some of its
neighbouring countries. The analysis of the data shows that the gentle
convergence between the Spanish and the European labour market’s indicators
has not been enough to fully solve some of the structural problems the Spanish
labour market is facing. Higher unemployment rates, and especially, higher youth
and female unemployment rate, or a higher proportion of fixed-term contracts are
some of the features of the Spanish labour market. The discussion of data
demonstrated that an increase in the supply of jobs, and above all of quality jobs
(jobs with better conditions, higher tenure contracts, and higher wages) is
necessary to improve the Spanish labour market’s indicators.

In the fourth section of this chapter, the main characteristics of the Spanish labour
force in the last years of the 20™ century and beginning of the 21 have been
described. Using individual data from the Spanish Labour Force Survey of 1995
and 2018, | have homogenised and reclassified the data to make them
comparable. The resulting figures have allowed me to identify the main
characteristics of this labour force, their educational levels and their main
occupations, and how these two variables have changed over time. Data have
been analysed separately for men and women to account for the gender
differences.

Three main changes have characterised the Spanish labour market in the last
decades. First, an increase in the general educational level of the labour force
caused by two main factors: an increase in the supply of and demand for
compulsory and post-compulsory education; and, the replacement of the older
generations by younger generations who have more formal education. On the
one hand, the implementation of a new law, General Education System Organic
Law (LOGSE) which made full-time education until 16 years old compulsory, and
the creation of new universities and new degrees, which almost doubled from
1970s to 2000, propelled the supply of both compulsory and post-compulsory
education, respectively. On the other hand, the higher expectations of the
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individuals regarding their living standards helped to stimulate the demand for

education. This propelled this generational replacement.

Second, there have been gender differences in the movement of the occupational
distribution over this period. Changes are more intense in the case of women.
Data show an important reduction in the proportion of women in unskilled
occupations amongst older women above 45-50 years old, and an increase in the
proportion of technical occupations, at least amongst younger women under 40
years old. Traditionally, women have had higher levels of illiteracy and lower
educational levels than men. As a consequence, their participation in the labour
market has been less active and in unskilled occupations. However, women’s
participation in the labour market has been growing steadily and they are now
employed in more skilled occupations due to their higher participation in the
educational system and the improvement of their educational level.

Third, the occupations held by people with an academic diploma or university
degree have markedly changed over this period. There has been a reduction in
the proportion of workers with diplomas and degrees in clerical jobs (‘Clerks’) for
men and women. This trend has been offset by an increase in the proportion of
those with higher education working as “Technicians’ and 'Services’. Analysed by
gender, there has been an increase in the proportion of men and women
graduates working in ‘Technicians’ and ‘Legislators’ occupations. This new
occupational distribution responds to the skill-biased technological change of the
Spanish productive system which has increased the labour market demand for

non-manual workers, and especially, for those more qualified ones.

All'in all, this chapter has shed some light on the absolute and relative numbers
of the Spanish labour market and its main disadvantages. First, the low ability to
take advantage of the number of workers, skilled and unskilled, that are not able
to find a job. And second, the low ability to create the adequate job for the
adequate worker. In order to solve these matters, changes in the education as

well as in the productive system are necessary.

In terms of education, new policies helping to reduce the proportion of early

school leavers, especially among men, and promoting the vocational training are
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needed. Encouraging the current vocational training making the complementarity
between education and on-the-job training easier will help to increase the
individuals’ skills and, therefore their possibilities to find a job in the labour market.

Regarding the productive system, an increase in demand for university graduates
will help to reduce their difficulties to find a proper job. This will reduce the
proportion of over-educated university graduates, but also the likelihood for a

process of job’s upgrading.

This preliminary data analysis suggests that the Spanish labour market has
experienced some difficulties to completely accommodate its university
graduates, or its highly skilled workers as they have been defined here, in the first
decade of the twenty-first century. However, an econometric analysis and a better
measurement of over-education are needed. Using the same data as here
(SLFS), Chapter Three applies the statistical mean approach to measure the
degree of over-education and to estimate the predicted probability of being over-
educated using a probit and a variation of the Heckman two-step model.
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“Overeducated relates in this context to the connection between years and type
of college studies and labor market earnings and opportunities, not to the
broader cultural aspects of higher education”

Richard B. Freeman (1976, p. 4)

Chapter 3. To what extent has the Spanish labour
market been able to accommodate the expansion of

highly skilled workers?

In the last half of the twentieth century there was a substantial increase in the
number of university graduates in most developed countries. In some cases, the
labour market showed some difficulty accommodating them. This has reinforced
researchers’ interest in the qualification balance of the labour market. Focusing
on Spain, this chapter analyses the ability of the Spanish labour market to absorb
the increasing number of university graduates. Using data from the Spanish
Labour Force Survey, specifically the second quarters from 1995 to 2018, | model
the likelihood of a university graduate being over-educated to identify whether the
Spanish labour market has been able to match them.
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3.1. Introduction

The composition of the labour market completely changed during the last half of
the 20" century in most developed countries. Generation after generation there
has been a replacement of less educated workers by more educated and
professional ones. This process has occurred in all developed countries, at
different times and speeds, e.g. in the USA the big increase in the number of
university students was in the 1950s-1960s; whereas in most European countries
it was in the 1980s-1990s.%* Chapter Two has demonstrated that Spain was not
an exception, and the supply of and demand for university studies has been
increasing, especially since the 1980s-90s. As a consequence, the proportion of
the population holding a university degree more than doubled (it was 16.4 percent
in 1995 and 37.3 percent in 2016) (Figure 2.2).

According to Hartog and Oosterbeek (1988, p. 187) over-education is a situation
in the labour market where ‘“the individual is simply supposed to have been at
school longer than necessary for this job”. Using this definition as a starting point,
the goal of this chapter is to disentangle whether there has been a saturation of
the Spanish labour market during the last years of the 20" century and the
beginning of the 21'. In particular, this chapter aims at: first, measuring the level
of education mismatch in the Spanish labour market during this period. Second,
exploring the changes in the probability for an individual to be over-educated in
the Spanish labour market during this period. Third, examining if those university
graduates who are over-educated share a set of characteristics. And fourth,
accounting for possible gender differences.

Statistical methods are used in this chapter to measure education mismatch. In
particular, and following Verdugo and Verdugo (1989), the mean plus/minus one
standard deviation of the years of education for the workers for a specific
occupation (using the two-digit break-up occupations classification) in the first

% See Freeman (1976) for the U.S.A., Tight (2009) for the U.K. or De Miguel (1998) for
the Spanish case.
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year of the sample is used as a baseline to measure the degree of education
mismatch for all the individuals of the same two-digit occupational category for all
the period. Leaving the definition of the required education for each occupation
constant in the first year of the period permits one to identify the effect that
changes in education have on the likelihood of being over-educated. Once the
proportion of over-educated university graduates has been calculated, a variant
of the Heckman selection model is used to measure the likelihood for university
graduates to be over-educated in the Spanish labour market and whether they
share a set of characteristics. Finally, the predicted probabilities for those
university graduates employed and over-educated in different years, regions,
nationality, etc. are calculated by gender in order to account for possible

differences between men and women.

The rest of the chapter is divided as follows. The next section summarises the
main factors which have contributed to the upward trend on the supply of and
demand for university studies in Spain since the decades of the 1980 and 90s.
Section 3.3 describes the source. | use data from the second quarters of the
Spanish Labour Force Survey (SLFS), for the period 1995-2018. Section 3.4
describes the sample used; employees between 25 and 64 years old who hold at
least one university degree. The probit model used as a baseline model and the
variation of the Heckman two-step model (Heckman, 1979) applied to account for
a possible sample selection bias are presented in Section 3.5. The main findings
are shown in Section 3.6. Finally, Section 3.7 presents the conclusions of the

chapter.

3.2. The supply of and demand for university studies in Spain

In the last decades of the 20" century the increase in the number of university
graduates was noticed in the Spanish labour market with the replacement of older
generations. In 1977 only 4.4 percent of the active population aged between 25
and 64 held a university degree, whereas in 1995 this proportion rose to 11.8
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percent, to 15.9 percent in 2000, and to 25 percent in 2018.%° This upward trend
on the supply of a higher educated labour force was the result of the combination
of two factors: the expansion of the supply of higher education after the creation
of new universities and new degrees, and the greater individuals’ demand for this
educational level (Bordas and Montane, 1993; San Segundo, 1997).

The restoration of democracy (1977) and the general administrative
decentralisation (1979-1983) boosted the number of state universities. Technical
universities were created and universities were expanded to demographically
lower density areas in order to facilitate the access to university studies (Reques
Velasco, 2007). The increase in the number of private universities at the end of
the 1980s and beginning of the 1990s was due to the higher administrative
independence of the universities after the enactment of the new legislation in
1983 (University Reform Act —Ley de Reforma Universitaria, LRU-), which was
in part developed by a Royal Decree-Law in 1991 (Real Decreto 557/1991)
(Egido Galvez, 2006; Rahona Lopez, 2008).

As a consequence, the number of universities and their supply of degrees more
than doubled from the 1970s. Table 3.1 shows the expansion of the university
system, first with the creation of new state universities in the 1970s and 1980s,
and then with the creation of private universities from 2000s.

In spite of the increase in private universities, the proportion of state universities
has always been quite important in Spain. They represented around 72 percent
of the universities in the 1960s, 86 percent in the 1970s, and 93 percent in the
1980s and 1990s. Only in the first decades of the 21 century did the proportion
of state universities decrease to 64 percent (50 out of 78 in 2019). The main
reason was the expansion of the private universities (in 2019, 28 out 78 were

private universities).

® For 1995 and 2000, data from Garcia-Montalvo (2001); and data from the National
Statistics Institute (http://www.ine.es) for 2018.
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Table 3. 1. Universities in Spain by public-private ownership, 1960-2019

Year _Stat(_a . I_’rivafez Total
universities universities
1960 12 5 17
1968 14 5 19
1970 22 4 26
1978 28 4 32
1987 39 3 42
1994 42 7 49
2000 49 21 70
2006 49 23 72
2019 50 28 78

Source: Reques Velasco (2007) for data from 1960 to 2006; http://www.crue.org for 2019

In the Spanish case, the growth of private universities is as important as the
increase of the state universities. The employability of those university graduates
coming from private universities is equal or even higher than those graduated
from state universities. In fact, in most of the cases, the proportion of university
graduates from these private universities who were working in the Spanish labour
market the year after their graduation is more significant than those university
students who have graduated from a state university. Table 3.2 shows the
proportion of university students who graduated from a Spanish university in the
academic year 2012-2013 who were paying the official insurance in the first year
after graduation.®® Data are displayed by gender, field of study and university
ownership (private or state).

Table 3.2 shows that, for both genders, the proportion of university graduates in
the academic year 2012-2013 and working in the Spanish labour market in the
following year (2013-2014) is higher for those who graduated from a private
university. In the case of men, there was a difference of 12.2 percentage points
(pp) (59.3 percent of university graduate men working in the Spanish labour
market had graduated from a private university the year before, 47.1 percent had
graduated from a state university), and 15.3 pp for women (58.3 percent of

% |n Spain, contributing to the national insurance (Seguridad Social) is compulsory for
all workers whether they are working as employees or as employers. Therefore, the
proportion of people, in this case of university graduates, paying this national insurance
is a good proxy of the proportion of actual workers.
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university graduate women working in the Spanish labour market had graduated
from a private university the year before, and 43 percent had graduated from a
state university). Analysing by field of study, the highest activity rates are
concentrated on those private university graduates on ‘Social Sciences and Law’
and ‘Arts and Humanities’, for both sexes (Table 3.2). But this is not a surprising
result, the higher employability of specific degrees is well known in the literature
(Dolton and Vignoles, 2000; Oliver, Ramos and Raymond, 1999). Indeed, the
higher rates of students enrolled in these more demanded degrees are also a
reflection of the higher probabilities of being employed in the future.
Table 3. 2. University graduates contributing to the national insurance in

the first year after graduation by gender, field of study, and university
ownership, 2013-2014 (in percentages).

Field of study State U. Private U. Total U.
Social Sciences and Law 45.2 60.7 48.1

c Engineering and Architecture 58.6 66.0 59.5

® Art and Humanities 26.5 42.7 27.3

= Health Science 38.8 47.0 41.0
Sciences 27.2 30.5 27.3
Total 471 59.3 49.0
Field of study State U. Private U. Total U.
Social Sciences and Law 45.7 62.5 49.0

$ Engineering and Architecture 51.6 55.5 52.1

g Art and Humanities 291 42.9 29.8

= Health Science 41.8 48.8 43.1
Sciences 30.1 35.0 30.3
Total 43.0 58.3 45.5

Source: University statistics http.//www.educacionyfp.gob.es/servicios-al-ciudadano/est
adisticas/universitaria/estadisticas.htm/

In Spain, the workers’ contributions to the national insurance depend on the
professional category required by the workplace. Therefore, they may be divided
according to the level of their contribution to the national insurance. In this sense,
data from the university statistics are divided into three different groups: university
graduate, middle and low group. As a consequence, the proportion of university
graduates contributing to the national insurance as university graduates may be
considered as a proxy of those university graduates being educationally matched.
And following the same criteria, the proportion of university graduates

contributing to the national insurance as middle or low groups could be
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considered as the proportion of over-educated university graduates in the
Spanish labour market. Using these data, Table 3.3 shows that the highest
proportion of university graduates matched in a university-graduate job in the
Spanish labour market are those graduates from state universities. In 2013-2014,
64 percent of university graduate men from a state university were working in a
university-graduate job. For women, the proportion of university graduate
matched rose to 65.4 percent. In contrast, these percentages reduced to 47
percent for men and 41.8 percent for women when focusing on university

students who graduated from a private university.

Therefore, data show that workers graduated from a state university depicts
higher proportions of education match in the Spanish labour market. These
results remain for all fields of study and for both sexes, although it is more
significant for women who graduated with ‘Social Science and Law’ degrees, with
a difference of more than 30 pp (62.5 percent from state universities and 31.8
percent from private universities); and for men holding a degree in ‘Social Science
and Law’ (22.7 pp: 56.8 percent from state universities and 34.1 percent from
private universities) and ‘Sciences’ (25.6 pp: 66.7 percent from state universities
and 41.1 percent from private universities).

Table 3. 3. University graduates paying as working on university graduate

jobs in the national insurance in the first year after graduation by gender,
field of study, and university ownership, 2013-2014 (in percentages).

Field of study State U. Private U. Total U.
Social Sciences and Law 56.8 341 39.6
c Engineering and Architecture 69.2 55.6 57.5
é‘ Art and Humanities 55.5 37.8 39.1
Health Science 80.6 70.2 73.5
Sciences 66.7 41.1 41.8
Total 64.0 47.0 50.2
Field of study State U. Private U. Total U.
Social Sciences and Law 62.5 31.8 39.4
& Engineering and Architecture 66.9 50.8 52.8
g Art and Humanities 39.4 35.5 35.8
= Health Science 79.5 71.2 73.0
Sciences 50.6 38.2 38.6
Total 65.4 41.8 46.7

Source: University statistics http.//www.educacionyfp.gob.es/servicios-al-ciudadano/est
adisticas/universitaria/estadisticas.html/
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Hence, those individuals who graduated from a private university have a greater
participation in the Spanish labour market, even if a lower proportion of them are
working in a university-graduate job. All in all, these data demonstrate that in the
Spanish case it is important to account for the supply of private university studies
as well as of the state ones.

During this period, the pattern followed by the demand for university studies was
parallel to the supply. Table 3.4 displays the number of undergraduate students
enrolled in a degree course at a Spanish university from 1985-86 to 2015-16.
Data show an increase in the number of university students until the academic
year 2000-01. This upward trend in the demand for university studies was fed on
the one hand, by the entrance into university of the weighty baby boom cohort;
and, on the other hand, by the intensification of women’s participation in university
studies (Albert, 2008). Since the academic year 2000-01 there has been a slight
decrease in the number of university students that is due basically to a decrease
in the students enrolled in state universities, since the number of students

enrolled in private universities was still increasing (Table 3.4).

Table 3. 4. University students by university ownership

State universities Private universities Total universities
Year Students Women  Students Women Students Women

enrolled (%) enrolled (%) enrolled (%)
1985-86 797,596 49.3 56,593 51.8 854,189 49.5
1990-91 1,080,386 50.8 60,186 54.4 1,140,572 51.0
1995-96 1,449,601 52.7 58,875 54.2 1,508,476 52.7
2000-01 1,437,722 53.5 117,452 53.3 1,655,174 53.5
2005-06 1,304,597 54.6 137,856 51.5 1,442,453 54.3
2010-11 1,252,832 54.2 172,186 55.2 1,425,018 54.4
2015-16 1,143,223 54.3 178,475 555 1,321,698 544

Source: University statistics http.//www.educacionyfp.gob.es/servicios-al-ciudadano/est
adisticas/universitaria/estadisticas.htm/

As a result of this superior supply of and demand for university studies, the
proportion of individuals aged between 25 and 64 and holding a university degree
has increased in the Spanish labour market. As was seen in Chapter Two, in the
Spanish case, this percentage grew from 10.7 percent in 1995 to 13.9 percent in
2000, 20.3 percent in 2010, and 24.9 percent in 2018 (average of data from
Tables 2.5 and 2.6). By gender, this upward trend has been more noticeable for
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women than for men (the proportion of university graduate women increased by
18.1 percentage points from 10.7 to 28.8 percent, and the proportion of university
graduates men grew in 10.3 percentage points from 10.8 to 21.1 percent).

In most developed countries, including Spain, the labour market found some
difficulties responding to these changes in the educational composition of the

workforce, and some qualification imbalances appeared.

Measuring the degree of qualification imbalance in a determined labour market
is important to evaluate to what extent the educational and labour market policies
are functioning properly. As is known, in economic terms, a qualification
imbalance produces a waste not only of personal, but also, of social resources,
especially when this imbalance is due to the over-education of the workers
(Garcia-Montalvo, 2009). In this latter case, there may also be a decrease in the
worker productivity or job satisfaction (Battu, Belfield and Sloane, 1999; Garcia-
Montalvo, 2009; Henseke and Green, 2016).

Furthermore, knowing which the main characteristics of the individuals suffering
from over-education are is crucial to help the policy makers to design good
policies to reduce this qualification imbalance or their effect on productivity.

The objective of this chapter is to estimate the changes on the conditional
probability for a university graduate to be wrongly accommodated in a less skill
demanding job by the Spanish labour market in the period 1995-2018. The
analysis focuses on how the individual characteristics (age, sex, etc.), as well as
the region, labour market characteristics (activity sector), or period influenced
(positively or negatively) the probability for a university graduate to be over-
educated in the Spanish labour market.

In fact, since the publication of The Overeducated American by Freeman (1976),
the production of academic articles measuring and analysing over-education has
increased in all developed countries. A summary including the main literature

references can be found in Hartog (2000).

In the Spanish case, the first article measuring and analysing over-education was
published in 1993 by Alba-Ramirez (1993). Applying subjective methods to data
from a 1985 survey (Living and Working Conditions Survey), he found that 17
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percent of the workers were over-educated.®” Since then, using cross-sectional
data as well as panel data, different authors have measured the level of over-

education.%®

For instance, using data from the SLFS and taking into account all the educational
levels, Garcia-Montalvo (1995) analysed the education mismatch between
education and employment, and the tendency of over-qualification for the period
1985-1993 (before the changes on the university-studies structure in 1992 and
the implementation of the Bologna Reform)®® He concluded that over-qualification
levels in Spain increased between 1985 and 1993, although he found a relatively
small proportion of over-educated, around 7 percent for all the years

considered.”

The low proportions of over-educated workers found by these first researchers
were likely to be due to the period they focused on. They did so in the period
before there was an increase in the Spanish supply of and demand for university
studies and, therefore, of university graduates.

Just like the international studies, most studies on Spain focus on the effect of
over-education on earnings (Aguilar Ramos and Garcia Crespo, 2008; Alba-
Ramirez, 1993; Alba-Ramirez and Blazquez, 2003; Murillo, Rahona and Salinas,
2010; Nieto, 2014), although there are also some studies about labour mobility
(Alba-Ramirez, 1993; Alba-Ramirez and Blazquez, 2003; Garcia Serrano and
Malo, 1996) or related to job satisfaction (Badillo Amador, Lopez Nicolas and Vila,
2008). Some of them have also centred on university graduates (Alba-Ramirez

®" His results were smaller than the ones obtained for other European countries. The
reason is that he used data from 1985 when the increase in the number of the university
graduates in Spain was only in its beginnings.

® A summary including some of the most important studies which have measured the
education mismatch in Spain and its results can be found, for instance, in Aguilar Ramos
and Garcia Crespo (2008); Fernandez (2004); Nieto (2014); or Sanroma and Ramos
2004).

gg In fact, the Bologna Reform was implemented in Spain in the academic course 2008-
2009. The main objective of this reform was to create a more common university system
in all the European countries.

® He uses the term ‘over-qualification’ instead of ‘over-education’, since he presumes
that “it is not the level of education which is inadequate but employment or occupation.”
(my own translation) (Garcia-Montalvo, 1995, p. 11).
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and Blazquez, 2003; Mora, Garcia-Montalvo and Garcia-Aracil, 2000; Parellada,
Duch and Alvarez, 2009). Nevertheless, few studies focused on the probability of
being over-educated (Garcia-Montalvo, 1995).

3.3. The source: The Spanish Labour Force Survey

The dataset used in this chapter is based on individual data from the Spanish
Labour Force Survey (SLFS). There are other Spanish statistics that can be used
to study the labour market, such as Statistics of Employment (done by the
National Institute of Employment — Instituto Nacional de Empleo), Annual Labour
Cost Survey (done by National Statistics Institute — Instituto Nacional de
Estadistica) or Survey of Work Situation (done by the State Department of
Employment and Social Affairs — Ministerio de Trabajo y Asuntos Sociales).”
However, SLFS is the only survey which, first, has been taken periodically since
1964 and over a long period of time. And second, it contains information about
both the formal educational level once finished and the labour market status of
the population. Consequently, it is one of the best sources for analysing the
changes of the Spanish labour market, although it does not contain any
information about wages, real individual skills, or the skills required for the job.72

Despite its methodological and classification changes (Pérez Infante, 2006), the
most important characteristics of the population and their occupations appear in
all their waves and, they are comparable in most cases. For instance, between
1995 and 2018, the period considered here, there were two changes in the
classification of the educational level (2000 and 2014), and one in the
classification of the occupations, in 2011.

" A good description of the available statistics, their sources, objectives and period
covered can be found in the Spanish National Statistical Institute web page
(http://www.ine.es). A more detailed description can be found in Pérez Infante (2006).
2 Only the SLFS carried out in 2005 contained wages data. Since SLFS does not contain
data on wages it does not allow calculating returns to education. This is one of the main
reasons why this source is not usually used to analyse over-education, using Mincerian
equations.

Chapter 3. Spanish labour market and expansion of highly skilled workers 153



Nuria Mallorqui Ruscalleda

Regarding the educational classification, there is a correspondence table which
allows the standardisation of the categories of both series.” Therefore, it is
possible to obtain a time series for the variables and period of this study, creating
some common definitions for these variables (Garcia and Goémez, 1994).
Besides, in this chapter each educational level has been turned into years of
education to apply the mean statistical approach for measuring the degree of
over-education. Furthermore, converting the educational level to years of
education also makes the comparison between the different educational
classifications easier. A detailed table including the different educational

classifications and their equivalences on years can be found in Appendix 2.

The comparison between classifications in the case of occupational
classifications is slightly more complicated. There is only one change in the
occupational classification, and it was in 2011. Data from 1995 to 2010 is
classified using the National Classification of Occupations of 1994, and data from
2011 to 2018 is classified using the National Classification of Occupations of
2011.” They are national classifications valid only for the Spanish labour market,
but its categories have a correspondence in the 2008 International Standard
Classification of Occupations (ISCO-08).” There is also a correspondence table
between the two national classifications. Unfortunately, the correspondence table
is applicable for a three-digit and four-digit break-up of the occupational
classification and the data used in this chapter is broken-up for a two-digit
occupational classification.” In fact, as the National Statistical Institute (INE)

3 A correspondence table can be found on INE’s webpage: http://www.ine.es.

"The complete structure and the descriptive report for the National Classification of
Occupations can be found on https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=
Estadistica_C&cid=1254736177033&menu=ultiDatos&idp=1254735976614

5 1SCO is the International Standard Classification of Occupations used by the
International Labour Organization (ILO): http://www.ilo.org/public/english/bureau/stat/isc
o/index.htm.

’® The correspondence between the National Classification of Occupation of 1994 and
2011 can be found on https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadist
ica_C&cid=1254736177033&menu=ultiDatos&idp=1254735976614
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states in its web page, a direct correspondence between both series is

impossible.”’

Therefore, in order to have consistent results, in this chapter the series are split
into two time periods: 1995-2010 and 2011-2018. As a consequence, here there
are two different baseline levels of over-education: 1995 and 2011. The definition
of required education for each occupation in 1995 will be used to analyse the
probability of being over-educated from the period 1995-2010; and the required
education in 2011 will be used for the period 2011-2018.

3.4. Data

Following the main literature that used the SLFS, in this section, | only use data
from the second quarters because they are usually the least seasonal ones
(Albert, 1998; Toharia, 2003). Moreover, individuals residing in Ceuta and Melilla
have been excluded from the sample (Ceuta and Melilla are territories,
independent cities, situated in Northern Africa and they are out of the Spanish
labour market).”® Individuals working in the army have also been excluded from

the sample, since they do not participate in the Spanish labour market.”

The analysis focuses on the period between 1995 and 2018. This analysis
finishes in 2018 because this is the latest year of the SLFS with individual data
available. It starts in 1995 for two main reasons. First, the middle of the 1990s is
when two of the most important factors which contributed to the Spanish economy

and society modernisation occurred: first, an expansion of the supply of a higher

" “Up until 2010 inclusive, the classification of occupations used was CNO-1994. As of

the first quarter of 2011, was introduced in the EAPS the new CNO-2011.(...). This
change in classification assumed that it is not possible to directly link the information
classified by type of occupation carried out at work without specific instruments which
would make it possible to go from one classification to another.”
https://www.ine.es/en/daco/daco42/daco4211/nota_epa_retro0011_en.pdf

"8 In fact, Ceuta and Melilla were considered by the SLFS for the first time in 1989. Data
from Ceuta and Melilla represents only 0.7 percent of the sample, therefore their
exclusion does not affect the results.

& Population employed in the army represents only 0.2 percent of the sample, therefore
their exclusion does not affect the results.
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educated labour force, which sharply increased in less than three decades. And
second, the literature considers 1995 as a pivotal point for the Spanish labour
market, in the sense that the demand for more skilled labour force increased
(Oliver, Raymond and Sala, 2001). As a matter of fact, in an analysis of the
returns to education in Spain in the decade 1981-1991, using the Family Budget
Survey, Vila and Mora (1998) concluded that their results

“suggest that the labor market has been able to absorb an

increased supply of higher education graduates by shifting from

industry to service production” since “Many jobs have

disappeared in the agriculture and industrial sectors, while new

white collar jobs requiring at least an academic secondary

certificate have been created in the modern service sector. In

particular, higher education has become a prerequisite for entry

to the upper segment of the white collar labour market, which is

associated with high wages and job mobility” Vila and Mora (1998,
p. 177)

Barceinas et al. (2001) analysing data from the same period (before 1995) also
concluded that
“demand for more educated people has even overtaken supply.
Probably, both the technological change and the tertiarisation that
the Spanish economy has undergone in the last 20 years could

explain this match between supply and demand” Barceinas et al.
(2001, p. 240)

The analysis of this chapter focuses on individuals between 25 and 64 years old
who hold at least a university degree. | follow here the same criteria as in the rest
of this thesis and situate the lower age threshold at 25 years old.® Likewise, the
upper threshold is at 64 because 65 years old is the legal age of retirement and
therefore most people finish their careers at that age. The sample only includes
people who hold at least one university degree. The reasons for the selection are,
first, university graduates are the focus of the research question; and second,
they are more likely to be over-educated than people holding lower educational

8 As was explained in Chapter 2, at the age of 25 years old most of the students who
enrolled for the first time at university at the age of 18-20 already graduated. Besides,
this low threshold has been also used in the literature. See, for example, Alba-Ramirez
(1993), Garcia-Montalvo (2001) and Albert (2008).
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levels. People with higher educational levels will be over-educated unless they
secure a highly skilled job, whereas people with lower educational levels can hold
a low skill demanding job and they are still not over-educated, although they will
also be mismatched (under-educated).®’

It is worth remembering here who is included in the group “people who hold at
least one university degree”, particularly in the Spanish case. As seen in Chapter
Two, until 1992, there was two types of university degrees in the Spanish
university system: three-year degrees (‘diplomaturas’) and five-year degrees
(‘licenciaturas’).2? This chapter focuses on those university students with at least
a five-year degree, that is a long-cycle degree (‘licenciatura’). | had considered
including all university graduates, independently of whether the degree is a short-
cycle (‘diplomatura’) or a long-cycle (‘licenciatura’) because previous literature
suggests that holding a university degree is what really makes the difference,
even if it is a short-degree (Barceinas et al., 2000; Consejo de Universidades,
1987; Riviére Gomez, 2002). However, data analysis demonstrates that the
model works better when individuals holding a three-year university degree are
excluded. A three-year degree is seen as a more professional degree and,
moreover, people with higher vocational training were able to enrol to this
education grade. Despite this, the results of the model including individuals
holding the three-year university degree have also been included in Appendix 2.
Furthermore, these latter results are also discussed in the text in order to contrast
them with the results when they are excluded from the sample.

All in all, the final sample used in this chapter for the period 1995-2018 includes
employees aged between 25 and 64, whose educational level is at least a five-
year university degree. Note that the variable used accounts for the educational
level finished. Therefore, only those people who have actually finished the degree

8 |t does not mean that the only group that can be over-educated are university
graduates. As Garcia-Serrano and Malo (1996) found, other educational levels can also
be over-educated (Garcia Serrano and Malo, 1996, p. 113).

8 For the pre-Bologna Spanish university system see Mora et al. (2000).
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and hold the degree are included, while people who have attended university

studies but who have not finished the degree are not included.

Following the main literature, employers, self-employed, and unpaid family
workers have been excluded from the data, since it is difficult to determine the
real level of education required for the job when someone is self-employed

(Garcia-Mainar and Montuenga-Gomez, 2005; Verdugo and Verdugo, 1989).

The sample includes other variables related to personal characteristics: gender,
age, and nationality; related to the labour market as activity sector; and the place
of residence within the country (NUTS-1). All these variables are included in the

model as control variables.

3.5. Methodology

Statistical methods are applied to measure the degree of education mismatch.
As explained in the literature review chapter, there are three main ways to
measure the qualification (im)balance of the labour market: subjective, objective,
and statistical methods. None of them is perfect, and usually the characteristics
of the data are the ones which define which method will be the best to measure
the mismatch.

The Spanish Labour Force Survey does not provide individual’s assessment
related to the educational level required by the workplace. Therefore, subjective
methods cannot be used to analyse it. But SLFS does allow researchers to use
the other two methods: objective and statistical. In fact, both have been already
used by some researchers. For instance, Garcia-Montalvo (1995) and Oliver,
Ramos and Raymond (2001) used statistical methods and Garcia-Montalvo
(1995) used objective methods to analyse over-education in Spain at the end of
the 80s beginning of the 90s.

Objective methods are difficult to apply to this survey since they need an
‘objective’ definition of the educational level required by the workplace, a sort of
Dictionary of Occupational Titles where the type and the degree of skills required
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by the workplace are defined. See, for instance, Rumberger (1981). And these
definitions likely change over time, making the longitudinal analysis more
complicated. Statistical methods can be calculated using only the individual’s
years of education. External information is not necessary here.

In this chapter, | use statistical methods to measure the degree of education
mismatch in the Spanish labour market. To do so, | first calculate the number of
years needed to finish each of the educational levels (Appendix 2).

Second, following Verdugo and Verdugo (1989), | measure the education
mismatch using a variation of the statistical mean approach. Verdugo and
Verdugo (1989) used the mean of the number of years of formal education for
each occupation of the three-digit occupation classification. In contrast, in this
chapter | calculate the mean of the number of years of formal education for each
occupation of the two-digit occupation classification. %> The objective is to
determine the threshold for each occupation in the first year of the sample: 1995
for the first period (1995-2010) and 2011 for the second period (2011-2018). The
threshold is on the mean plus/minus one standard deviation. In order to have an
actual measurement of the qualification imbalance in the Spanish labour market,
all individuals working as employees and aged between 25 and 64 years old have
been included in the calculations. Individuals working in the army and those living
in Ceuta or Melilla have been excluded.

As a result, the population working in a specific occupation is classified as over-
educated if they have been at school for more years than the mean plus one
standard deviation of the years of the other individuals working in that occupation.
They have been classified as under-educated if they have been at school for
fewer years than the mean minus one standard deviation compared to the rest of
the counterworkers of the same occupation. And they are classified as
adequately educated for the occupation they are holding when the number of
years they have been in the educational system is within the range between the

mean plus/minus one standard deviation.

8 Occupations’ classification can be found in Appendix 2.
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| considered the option of calculating the mean accounting also for the activity
sector. The reason was the difference in the required educational level that the
same occupation can have in a different activity sector. For instance, it is possible
that one university graduate working as a clerk with the same years of education
is classified as over-educated in one activity sector (e.g. Manufacturing) and as
education-matched in another one (e.g. Professional, scientific and technical
activities). However, due to the limited data (only one observation) in some of the
subgroups, it is not advisable to use these more disaggregated classifications to
calculate the mean of the years of education. Therefore, the upper- and lower-
limit to determine whether an individual is over-educated or not is related only to
the occupation classification.

Furthermore, in order to avoid mistaking the results, the cut-off point between
those who are mismatched and those who are matched is only measured in the
first year of the samples: 1995 for the first sample (1995-2010), and 2011 for the
second sample (2011-2018). According to Hartog (2000, p. 132), “lusing
statistical approach] measures allocation, actual assignment practice as
determined by hiring standard and labour market conditions”. Therefore, if the
level of education mismatch is calculated for each year of the sample it is difficult
to disentangle which part of the changes on the proportion of mismatch is due to
the changes on the educational level of the workers and which part is due to
changes in demand for them.

Another possible problem using the statistical approach to measure the level of
education mismatch is using the arbitrary cut off point of one standard deviation.
As a consequence, it can underestimate the matching level since it increases the
cut-off point with two standard deviations (one plus and one less). However, given
the important proportion of over-educated workers found in the Spanish case, this

does not seem to be the case.

Besides, this method “usually finds symmetry in under- and overeducation”
(Hartog, 2000, p. 133). Table 3.5 and Figure 3.1 will demonstrate that the latter
is not a problem when measuring the education mismatch among wage-earning

university graduates in the Spanish labour market.
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Therefore, as was seen in the literature review chapter and earlier in this chapter,
the statistical approach is not a perfect measure of education mismatch either.
However, it allows the longitudinal analysis for cross-sectional data when the
level of mismatch is maintained constant in the first year of the sample.

The main goal of the chapter is to estimate the changes in the conditional
probability for a university graduate not to be accommodated in a proper skilled
job. The analysis particularly focuses on the effect of the following control
variables on the likelihood of a university graduate being over-educated:
individual characteristics, place of residence in the country, labour market
characteristics, and period of time.

To calculate this probability, there are two factors which should be taken into
account. First, the dependent variable is dichotomous (being or not being over-
educated), which means that a logit or a probit model should be used. Second,
only those individuals who are employed are susceptible of being over-educated.
In fact, the probability of being employed is a sort of pre-selection, and some
people may prefer being unemployed than working in a low qualified job; those
people likely share some characteristics. Therefore, it seems sensible to suppose
that the likelihood of securing a job is not done at random. If so, some personal
characteristics, as well as the area of residence or period of time, may affect the
fact that an individual is employed. In other words, the estimation model should
account for this possible sample selection bias. The variation of the Heckman
two-step model used here fulfils both conditions: it estimates the likelihood of
being over-educated using a probit and accounts for the probability of being
currently employed.

According to Trevis Certo et al. (2016) “sample selection bias is the result of a
special case of endogeneity”, which makes it easy to confuse a simple case of
endogeneity and a real sample selection problem. The Heckman two-step model
explores whether a sample selection is biasing the core result.

The Heckman two-step model uses two different equations: the outcome
equation and the selection equation. The selection equation is run first and, here,

it estimates the probability of being employed. The outcome equation used here
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takes into account the results of the selection equation to estimate the probability

of being over-educated given that the individual is employed in a job.

However, the Heckman two-step model should be used cautiously since it makes
additional assumptions about the data. First, the model can cause some
problems when working with a small size sample or if the sample contains few
observed data. The Spanish Labour Force Survey is a large sample with more
than 70 percent of observed data (72.8 percent for the period 1995-2010, and
78.6 percent for the period 2011-2018), therefore sample size is not an issue.

But the model can also have some problems when

‘the errors are not distributed normally”, either if “the correlation
between the errors of the regression and the selection equations are
small”, or when ‘“the degree of collinearity between the explanatory
variables in the regression and selection equations is high” Kennedy
(2014, p. 271).

To test whether there is a correlation between the errors of the two equations
(outcome and selection) one can test the significance level of the athrho and the
Wald test of independence equations (rho). The values and significance level of
the athrho and rho displayed in the next section (Section 3.6) will demonstrate
that the null hypothesis of no correlation between error terms of the outcome and
selection equations is rejected for the data from the second period 2011-2018
when the three-year degree university graduates are excluded, and for both

periods when all university graduates are included in the sample.

To avoid the collinearity between the explanatory variables of both equations, the
selection equation should have at least a covariant which does not appear in the
outcome equation. In fact, this is one of the most important factors to consider
when a Heckman two-step model is designed. For the model considered here,
the selection equation of the model includes a set of explanatory variables which
is not covariate in the outcome equation and that is accounting for the relationship
with the person of reference. It is a good candidate to consider as exclusion
variable. It is expected that the probability of being employed (selection equation)
would be affected by the position of the individual within the household (for
instance, the head of the family is more likely to be employed than the children).
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But the probability of being over-educated (the outcome equation) would not be
affected by the individuals’ relationship with the person of reference. Moreover, a
post-estimation test and the relatively small standard errors of the estimation
coefficients of both equations have confirmed its validity.

Nevertheless, in order to be sure of the appropriateness of using the Heckman
two-step model | also follow the advice of Trevis Certo et al. (2016), who state
some steps should be considered when the Heckman two-step model is applied.
First, it is important to ensure that the dependent variables of the outcome
equation are only observed in a subsample in order to be able to consider a
potential sample selection. The data used in this chapter accomplish this
condition, since only around 50 percent of the workers are over-educated.

Second, the possible effect of other omitted variables in the correlation between
the errors of both equations should be considered. For this model, there are two
main variables which can affect the probability of being over-educated and that
have not been considered here, since the data does not include them for all the
years. One is the size of the company where the individual is working,
understanding as a ‘size’ the number of workers employed in it, although the
activity sector variable can indeed be considered as a proxy of the size of the
company since one of the categories includes all individuals working in the public
sector. It is expected to find a positive relationship between the size of the
company and the probability of being employed (selection equation [2]), but a
negative relationship between the size of the company and the probability of
being over-educated (outcome equation [1]) (Buchel and Mertens, 2000).
Therefore, it is expected that including this new variable would reinforce the
correlation among the errors of both equations (the significance level of athrho
and rho).

The field of study of the university degree is another potentially omitted variable.
It is known that the field of study determines the likelihood of both being employed
and being over-educated (Battu, Belfield and Sloane, 1999; Dolado, Felgueroso
and Jimeno, 2000; Dolton and Vignoles, 2000; Lindley and Mclntosh, 2015;

Meroni and Vera-Toscano, 2017). In this case, the expected effect that the
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introduction of these new independent variables could have on the model is not
straightforward. It will depend on the classification of the field of study, and their
category reference.

Third, the significance of the explanatory variables in the selection equation
estimated in the first stage indicates the existence of sample selection. Finally,
although not essential, the significance of the Wald test of independent equations
(rho) should reject the null hypothesis of no correlation between the error terms.
The results of the model in Section 3.6 will show when the model also
accomplishes these latter conditions.

Summarising, the Heckman two-step model used here estimates the conditional
probability of being over-educated, using a selection model that accounts for the
likelihood of securing a job. It can be formalised as follows:

Pr (over-educated=1 |X)=,80+Bjxij +¢g Outcome equation [3.1]
1if Z*>0;
"= ajWij+ei Z= .
0 otherwise
Pr (Z=1)=¢ (W) Selection equation  [3.2]

where X;; is a matrix with all the explanatory variables (j), which varies depending
on the specification and the sample (i), and Wj; are the independent variables of
the selection function, as follows. ‘Outcome equation’ [1] accounts for the
probability of being over-educated (probability of a university graduate being
over-educated), whereas ‘selection equation’ [2] accounts for the probability of
being employed as an employee.

More precisely, the variables included in the model are:
Outcome equation

- Dependent variable: whether the individual is over-educated (dummy

variable: 1 if s/he is over-educated, O if s/he is not over-educated).
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- Independent variables: personal characteristics (woman, age group, and

nationality), a spatial variable (region of residence), a variable to define the

Job characteristics (activity sector), and period (single years).
Where,

O

O

Woman (dummy variable: 1 if woman, 0 if man).

Age group (dummy variable: 4 categories: 25-34, 35-44, 45-54; and
54-64; reference category: 25-34).

Not Spanish (dummy variable: 1 if Not Spanish, 0 if Spanish or
double nationality).

Activity sector (dummy variables: 10 categories; reference
category: Agriculture, mining and fishing)

Region (dummy variable based on NUTS-1: 7 categories; reference
category: Madrid region).

Year (dummy variable: single years; reference categories: 1995 for
the period 1995-2010, and 2011 for the period 2011-2018).

Selection equation

- Dependent variable: whether the individual is employed (dummy

variable: 1 if s/he is working as employee, 0 if s/he is an employee

unemployed).

- Independent variables: personal characteristics (woman, age group,

nationality, and the relationship with the person of reference), a spatial

variable (region of residence), and period (single years).
Where,

O

Woman (dummy variable: 1 if woman, 0 if man).

o Age group (dummy variable: 4 categories: 25-34, 35-44, 45-54 and

55-64; reference category: 25-34).

Not Spanish (dummy variable: 1 if Not Spanish, 0 if Spanish or
double nationality).

Relationship with the person of reference (dummy variable: 9
categories: person of reference, partner, children, children-in-law,
grand-children, parents, other relatives, people working in the
housework, other people; reference category: person of reference).
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o Region (dummy variable based on NUTS-1: 7 categories; reference
category: Madrid region).

o Year (dummy variable: single years; reference categories: 1995 for
the period 1995-2010, and 2011 for the period 2011-2018).

In the original SLFS data set (from 1995 to 2018) age is a continuous variable. It
has been recoded into four categories (25-34; 35-44; 45-54; 55-64) and
transformed into dummies using the youngest group (25-34) as the reference
category. This categorisation aims at splitting the individuals by the main life
stages (25-34: first stages in the labour market; 35-44: independence and
creation of a new family; 45-54: career consolidation; and 55-64: pre-retirement).
Besides, the estimated model has higher statistically significant levels when
these age groups are used in comparison with other age-group categories.

Gender is defined by the variable Woman which accounts for the gender
differences in the probability of being over-educated. Woman is defined as a
dichotomous variable with value ‘“1° when the individual is a woman and ‘0’ when

he is a man. Hence, man is the reference category.

A nationality dummy variable is used to account for any discrimination by
nationality in the Spanish labour market. Taking Spanish as the reference
category the variable Not Spanish has value ‘0’ when the individual has the
Spanish nationality or dual nationality and value ‘1’ for those individuals with

‘foreign nationality’.*

A range of dummies for administrative regions is included to control the area
effect (Madrid is the reference category). As in the rest of the chapters of this
thesis, | am using NUTS-1 to account for the region. A map representing these

territorial regions is drawn in Figure 3.1.

There are some differences in the productive structures among provinces (Pablo-

Romero and Gémez-Calero, 2008), even within the same region of NUTS-2.

8 Originally the Spanish Labour Force Survey divided the nationalities into three different
categories: ‘Spanish’, ‘dual nationality’ or ‘foreign’. Individuals with dual nationality are
those who have Spanish nationality and another one.
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However, the communication and transportation systems were substantially
improved at the end of the 20" century and beginning of 21%'. As a consequence,
recently, workers have been more used to daily commuting among provinces,
within the same region of NUTS-1. This justifies using NUTS-1 for the area effect
analysis (Sanroma and Ramos, 2004). In fact, some studies have revealed the
negative effect that moving regions has on the probability of being over-educated
(Battu, Belfield and Sloane, 1999). The likelihood of being matched increases in
parallel to the extension of the job-research area, because job offers are also

larger.

B North-West
I North-East .

] Region of Madrid ’

D Central Area '
B East (
. South ° .

. The Canary Islands <

Source: https://ec.europa.eu/eurostat/web/nuts/national-structures-eu
Figure 3. 1. Map of the Spanish regions (NUTS-1)

Regarding the labour market situation, there is a set of independent variables
controlling for activity sector. Following the high-level SNA/ISIC aggregation,
eight dummy variables have been included in the model to account for each of
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the activity sectors (Appendix 2).%° These variables aim at considering the impact
that being employed in a particular activity sector has on the probability of being
over-educated. Each activity sector has its own productive structure, and
therefore, they differ on the demand for highly skilled workers. As a consequence,
the introduction of a variable accounting for these differences is recommended

when the probability of being over-educated is considered.

According to previous literature, variables related to the labour market situation
are potentially controversial since they may be endogenous (Greenwood, Jenkins
and Vignoles, 2007). They are likely to be related to securing a highly skilled job
as well as to the educational level. However, the particular characteristics of the
Spanish labour market, with high unemployment rates and different opportunities
depending on the activity sector justify controlling here this labour market

variable.

Control variables indicating the period (year) when the survey was carried out are
included to explain the period effect, that is, the changes in the probability of being
over-educated due to the economic situation. Dummy variables have been

constructed using single years.

Given the important differences in the labour market conditions between those
workers securing a permanent contract and those securing a fixed-term contract,
| also considered accounting for the effect of tenure. As was seen in the previous
chapter, fixed-term contracts became very common in the Spanish labour market,
especially for low-skilled jobs or for entering the labour market, particularly after
the 1984 legal reform.®® However, the post-estimation test suggested excluding
it since it reduced the power of the model.

8 https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF

% |n 1984 the general Spanish law which regulates the rights of the workers changed
(Ley 32/1984 Reforma del Estatuto de los Trabajadores). The most important change
was the flexibility in the possibility of contracting workers for a fixed-term. A detailed
analysis of the effects of this new legislation in the increase of the temporary contracts
in the Spanish labour market can be found in Pérez Infante (2008). This legal
modification was controversial, since not everybody agreed on the idea that the Spanish
labour market needed a higher level of flexibility. On the contrary, some researchers
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Furthermore, | considered including a variable to control whether the individual
was working in the private or public sector. Indeed, this variable could also be
used as a proxy to account for the size of the company, since private firms are
more likely to be smaller than those from the public sector. This is particularly
important in the Spanish industrial network where more than 90 percent of the
private firms are small and midsize enterprises (SMEs).87 However the inclusion
of the activity sector is in fact already considering this since one of the dummy
variables (‘Public administration, defence, education, human health and social
work activities’) accounts for the effect that working in public sector has on the

probability of being over-educated.

In order to be able to contrast the estimated coefficients of the Heckman two-step
model, | also run a baseline model. Using the same sample | run a probit model
to estimate the probability for a university graduate to be over-educated
controlling for the same independent variables. An over-estimation of the
coefficients is expected when the probit model is applied since it does not account
for the effect of the probability of being already employed which is expected to be

lower than 1.

For both models, the probit and the Heckman two-step, the individual sample
weights have been considered. Furthermore, the standard errors have been
calculated taking into account the possibility for the observations to be clustered
among households. In particular, | have considered the possible independence
of individuals across groups (household), but the likely dependency across them

within the groups (household), to obtain robust standard errors.

The interpretation of the coefficients estimated by a probit model is not entirely
straightforward. The accumulative function of a probit model is based on a
standard normal distribution, therefore, the estimated coefficients account for the

change of the dependent variable in z-score units provoked by a one-unit change

thought that the main problem of the Spanish labour market was an excess of flexibility.
See Mufioz de Bustillo Llorente and Anton Pérez (2011) or Recio (1994).

8 https://industria.gob.es/es-es/Servicios/MarcoEstrategicoPYME/Marco%20Estratégi
c0%20PYME.pdf
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in the independent variable. However, the coefficients estimated by the probit
model are useful to anticipate the positive or negative effect of the indicator
variable, caeteris paribus, on the dependent variable (in this case, being over-
educated). The comparison of the estimated coefficients for the probit and the
Heckman models is also used here to check the appropiateness of using the
selection model. Predicted conditional probabilities for a university graduate to be
over-educated have also been calculated. The results are displayed in the

following section.

3.6. Results

This section is divided into three subsections in order to facilitate the analyses of
the results. The following subsection includes the distribution of the educational
mismatch in the Spanish labour market. Subsection 3.6.2 depicts the estimated
coefficients for both models (probit and the Heckman two-step) and both periods
(1995-2010 and 2011-2018). The third and last subsection shows the conditional
predicted probabilities of success, that is, the probability for a 25-64-year-old
university graduate to be employed and over-educated conditional to the
probability of being already employed.

3.6.1. Education mismatch in the Spanish labour market (1995-2018)

Using the sample excluding wage-earning three-year degree university
graduates, this subsection depicts the distribution of the education mismatch in
the Spanish labour market when the statistical mean approach is applied to
measure it (Table 3.5 and Fig. 3.1). The same results, but for the sample including
all university graduates (including three-year degrees) can be found in Appendix
2.

According to the data, the average proportion of over-educated university
graduates for the first period (1995-2010) is 51.6 percent when the three-year
degree university graduates are excluded. This reduces to 47 percent for the
second period (2011-2018) (Table 3.5). For the sample which also includes the
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three-year degree university graduates (Appendix 2), the mean of the proportion
of over-educated is 47.3 percent in the period 1995 to 2010, and 35.5 percent for
the second period (2011-2018).

These data suggest a reduction in the proportion of over-educated university
graduates from the first period (1995-2010) to the second one (2011-2018).
However, the use of different baseline education mismatch levels in each of the
periods (1995 for the first period and 2011 for the second period) imply changes
in the education mismatch thresholds and therefore it includes variations in the
supply of and demand for this sort of workers. Given that the proportion of over-
educated university graduates in the previous period, but also in the following
years of this second period, indicates an upward trend when the definition of the
thresholds are constant, this suggests an education upgrading of the jobs or a
crowding-out or bumping down in the Spanish labour market from 1995 to 2011.
In other words, the demand for workers holding higher educational levels (more
years of education) has increased in the Spanish labour market between 1995
and 2011.

Table 3. 5. Education mismatch in the Spanish labour market by gender.
Excluding three-year degree university graduates (in percentages)

Men Women Total

Under-educated 0.0 0.0 0.0

12%250' Adequately educated 49.6 47.0 48.4
Over-educated 50.4 53.0 51.6
Under-educated 0.0 0.0 0.0

22%1118- Adequately educated 54.8 51.6 53.0
Over-educated 45.2 48.4 47.0

Source: SLFS (2" quarters), INE

Furthermore, for both periods, the proportion of over-educated workers is lower
when all the university graduates are considered (Appendix 2). Given that the
educational level has been converted into a number of years of education, these
results can be explained by the lower number of years needed to finish a three-
year degree. As a consequence, the education match between years of education
held and years of education required by the job is more likely.
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Table 3. 6. Gender distribution of university graduates by type of degree
(in percentages)

Men Women

1995. T_hree-year degree 42.5 57.5
2010 Five-year degree 50.6 49.4
Posgraduate and Doctorate 57.4 42.6
2011- Three-year degree 38.8 61.2
2018 Five-year degree 45.9 54.1
Postgraduate and Doctorate 46.7 53.3

Source: SLFS (2™ quarters), INE

It is worth highlighting here the gender differences and the disparity in the results
over the different samples. The proportion of over-educated university graduate
women is higher than their men counterparts when the three-year degree
university graduates are excluded, whereas it is lower when all the university
graduates are considered. These results can be explained by the distribution of
the sample (Table 3.6). For the first period, 1995-2010, the proportion of women
is higher among the three-year degree university graduates (57.5 percent),
whereas the proportion of men is higher among the higher educational levels
(five-year degree: 50.6 percent, and postgraduate and doctorate: 57.4 percent).
Data from 2011-2018, show a different gender distribution, and the proportion of
women is higher in all university educational levels. However gender differences
are even higher when the three-year degree is considered (61.2 percent of
women and 38.8 percent of men).

Figure 3.2 shows the annual tendency in the distribution of the education
mismatch in the sample excluding three-year degree university graduates. A
figure using the sample including all university graduates can be found in
Appendix 2. The first difference between the results of the two samples is on the
under-educated. There is no under-educated when the three-year degree
university graduates are excluded (Fig. 3.2), whereas between 2 and 3 percent
of the university graduates are under-educated when all the university degrees
are included (Appendix 2).
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result by gender and for each of the periods can be seen in Table 3.5)

Source: SLFS (2" quarters), INE

Figure 3. 2. Education mismatch among university graduates in the
Spanish labour market, 1995-2018. Three-year degree university graduates
excluded (in percentages)

For both samples (including and excluding three-year degree university
graduates) and for both periods (1995-2010 and 2011-2018), there is an upward
tendency of the proportion of over-educated wage-earning university graduates
compared with the baseline year (1995 for the first period and 2011 for the second
period). This result makes us expect an upward trend in the probability for wage-
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earning university graduates to be over-educated in the Spanish labour market

during this period.

Besides, in 2005 there is an increase in the proportion of over-educated workers
compared with the previous years. This growth persists in the following years,
from 2006 to 2010 and it appears in both samples when the three-year degree
university graduates are included (Appendix 2) and excluded (Fig. 3.2). It could
be explained by the increase in the number, and therefore, in the proportion of
university graduates holding postgraduates degrees or even doctorates. It is
lower than 2.5 percent until 2004 and more than 4.3 percent from 2005 when all
the university graduates are considered; and from 4.4 percent in 2004 to 7.5
percent in 2005 when the three-year degree university graduates are excluded
from the sample. The fact that people holding these higher educational levels
have been more years in the educational system increases their likelihood of
being over-educated since the number of years of education needed for doing
the job are fixed at the levels of 1995 for each occupational category.

Focusing on the sample excluding the three-year degree university graduates
(Fig. 3.2), in both periods there is an increase in the proportion of over-educated
university graduates. However the starting point is lower for the second period
(2011-2018) in comparison with the period from 1995 to 2010. On average, there
is a difference of 5.5 percentage points between periods. As has already been
stated, part of the differences between the results of each period are showing not
only changes in the educational level of the supply of workers but changes in the
educational level of the demand for them. Since the statistical mean approach
has been used to measure the degree of education mismatch, this reduction in
the proportion of over-educated workers from 2010 to 2011 suggests a possible
education upgrading of the jobs or crowding-out. A similar tendency in the
proportion of university graduates who are over-educated can also be found when
all the university graduates are included in the sample (Appendix 2).
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3.6.2. Probability for a university graduate to be over-educated in the
Spanish labour market (1995-2018)

This section summarises the results of the maximum likelihood estimations for
the probit and the Heckman two-step models for the sample excluding the three-
year degree university graduates. The estimated coefficients for the sample
including all university graduates can be found in Appendix 2.

Table 3.7 depicts the estimated coefficients for the probit model for the period
1995-2010, and Table 3.8 the ones for the period 2011-2018. For both periods,
the estimated coefficients are positive for the variable woman indicating a higher
probability for women to be over-educated than men. According to the data, these
gender differences have reduced in the second period. In the first period (1995-
2010) the estimated coefficient is 0.1301 whereas it reduces to 0.0797 in the
second period (2011-2018). Some variations in the results appear when all the
university graduates are considered (Appendix 2). In this latter case, the
estimated coefficient is positive only for the period 1995-2010. Moreover, the
coefficient is lower when the three-year degree university graduates are
excluded. For the second period, results depicted in Appendix 2 show a lower
probability for university graduate women to be over-educated than men.

Regarding age-group, results show differences among periods when the three-
year degree university graduates are excluded (Tables 3.7 and 3.8). Data
suggest a lower probability of being over-educated for the reference category 25-
34 in the first period (1995-2010) and a higher likelihood for the second period
(2011-2018). However, when all the university graduates are considered
(Appendix 2), the probability of being over-educated is higher for 25-34-year-old
university graduates in both periods. Furthermore, the differences in the
probability of being over-educated between the reference category (25-34-year-
old) and the other generations rises when the age of the individuals increases.
Therefore, except for the first period with the sample excluding three-year degree
university graduates (Table 3.7), the older the individuals, the lower the
probability of being over-educated, meaning the higher the difference with the
reference category.
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Table 3. 7. Estimated coefficients for the probit model. Three-year degree
university graduates excluded. Spain, 1995-2010

(Y=over-educated)

. Robust Sig.
Independent variables (Reference category) Coef. Std. Err.  Level
Woman (Man) 0.1301 0.0110 ***
Age group 35-44 0.0549 0.0138 ***
(25-34) 45-54 0.0342 0.0158 *
55-64 0.0414 0.0220 n.s.
Not Spanish (Spanish) 0.4568 0.0351 ***
Manufacturing -0.1823 0.0665 **
Construction -0.1717 0.0723 *
Activity Sales 0.2871 0.0667 ***
sector Information and communication -0.5524 0.0748 ***
(Agriculture, Financial and insurance activities 0.3564 0.0686 ***
forestry and Real estate activities 0.3584 0.1000 ***
fishing) Professional, scientific, technical -0.5564 0.0669 ***
Public administration -0.6874 0.0647 ***
Other services -0.2646 0.0676 ***
North-West 0.1119 0.0209 ***
North-East 0.1439 0.0190 ***
Region Centre 0.1524 0.0188 ***
(Madrid) East 0.0297 0.0186 n.s.
South 0.0815 0.0188 ***
Canary Islands 0.1173 0.0277 ***
1996 -0.0408 0.0393 n.s.
1997 -0.0577 0.0390 n.s.
1998 -0.0448 0.0382 n.s.
1999 0.0209 0.0373 n.s.
2000 0.0749 0.0368 *
2001 0.0618 0.0366 n.s.
Year 2002 0.0698 0.0365 n.s.
(1995) 2003 0.0760 0.0358 *
2004 0.0656 0.0359 n.s.
2005 0.2207 0.0365 ****
2006 0.2047 0.0353 ***
2007 0.2364 0.0347 ***
2008 0.2470 0.0350 ***
2009 0.2396 0.0349 ***
2010 0.2551 0.0348 ***
Constant 0.1164 0.0717 n.s.
Number of observations 88,785
Pseudo R2 0.0753
Wald Chi-squared (35) 4834.19 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE

These results might suggest either that the Spanish labour market is having more
difficulties to accommodate the new university graduates entering the labour
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market or that, as the Career Mobility Theory states, over-education is a
temporary phenomenon which especially affects those starting their career.
However, the positive estimated coefficients for the dummy variables accounting
for year and their upper tendency in both samples and periods suggests that the
first option, the saturation of the Spanish labour market, seems to be the most

plausible one.

As expected, Spaniards are less likely to be over-educated than those holding
another nationality. Administration difficulties for foreigners to validate their
official studies or legislation differences to practise their profession among

countries are usually the main causes.

By regions, results show a lower probability of being over-educated for those
living in the region around Madrid. As the administrative capital of the country,
Madrid concentrates not only a big bulk of public administration, but also a huge
number of the headquarters of multinational companies working in Spain. Both of
them usually demand highly skilled workers.

‘Sales’ and ‘Real estate activities’ are the two activity sectors whose results show
higher probability for university graduates to be over-educated than the reference
category, the ones working in the ‘Agriculture, forestry, and fishing sector’. This
is true for both periods when the three-year degree university graduates are
excluded from the sample. Besides, for the first period, 1995-2010, those working
in ‘Financial and insurance activities’ are also more likely to be over-educated
than those working in the reference category sector. The higher participation of

university graduates in these sectors can explain this effect.

Summarising, the analysis of the estimated coefficients of the probit model
suggest higher probabilities of being over-educated for women. Besides, an
upward tendency over time is found in the first and second period, and for the

two samples (including and excluding three-year degree university graduates).

These results treat the sample as if data was randomly distributed. However, it is
well known that only those individuals securing a job are susceptible to being
mismatched. And it is likely that those individuals securing a job share a set of
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characteristics. Therefore, some sample selection might be expected to exist. If

so, estimated coefficients from the probit model are likely to be over-estimated.

Table 3. 8. Estimated coefficients for the probit model. Three-year degree
university graduates excluded. Spain, 2011-2018

(Y=over-educated)

. Robust Sig.
Independent variables (Reference category) Coef. Std. Err.  Level
Woman (Man) 0.0797 0.0124 ***
Age group 35-44 -0.0452 0.0164 **
(25-34) 45-54 -0.1049 0.0179 ***
55-64 -0.1456 0.0222 ***
Not Spanish (Spanish) 0.4016 0.0309 ***
Manufacturing -0.4934 0.0891 ***
Construction -0.4460 0.0967 ***
Activity Sales 0.2161 0.0892 *
sector Information and communication -0.8303 0.0931 ***
(Agriculture, Financial and insurance activities -0.4462 0.0907 ***
forestry and Real estate activities 0.2584 0.1177 *
fishing) Professional, scientific, technical -0.4989 0.0893 ***
Public administration -0.6839 0.0876 ***
Other services -0.3943 0.0905 ***
North-West 0.1333 0.0217 ***
North-East 0.1044 0.0221 ***
Region Centre 0.0732 0.0220 **
(Madrid) East -0.0476 0.0213 *
South 0.0531 0.0222 *
Canary Islands 0.1735 0.0335 ***
2012 0.0390 0.0267 n.s.
2013 0.0592 0.0270 *
2014 0.0875 0.0269 **
2(2%"’1'1) 2015 0.1278  0.0270 ***
2016 0.1669 0.0257 ***
2017 0.1930 0.0252 ***
2018 0.2205 0.0251 ***
Constant 0.2638 0.0909 **
Number of observations 68,611
Pseudo R2 0.0507
Wald Chi-squared (27) 2662.82 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE

In order to account for this possible sample selection, | use here a variation of the
Heckman two-step model. Following Trevis Certo et al. (2016), Tables 3.9 and
3.10 display the estimated coefficients, the standard errors, and the significance
levels of the probit model for the selection equations (Equation [3.2]) of the
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Heckman two-step model for the first and second period, respectively. These
tables aim at evaluating the role of the independent variables of the selection
equation (first stage) to confirm the existence of sample selection. The statistical
significance of the estimated coefficients of the covariates of these second
equations suggest that sample selection is a potential problem. These results are
also confirmed by the fact that only a subsample of the workers is over-educated
(51 percent for the sample ‘“1995-2010°, and 47 percent for the sample 2011-
2018’). The same coefficients significance can be found when the three-year
degree university graduates are included in the sample. These latter results can
be found in Appendix 2.

A set of dummy variables accounting for the relationship with the person of
reference is included as exclusion variables in the selection equation. It is
expected that being or not the person of reference of the family affects the
probability of being employed, but not the likelihood of being over-educated. The
survey does not specify who should be the person of reference, but it is expected
that the person who will answer the survey will be someone with the highest
influence in the daily functioning of the household, and therefore, that this will
also determine their likelihood of being employed in the labour market. Besides,
as there are not any determinants related to the characteristics of the person who
will be identified as the person of reference (gender, age, marital status,
educational level, etc.), it seems sensible to think that their probability of being
over-educated will not be affected. Besides, the statistical postestimation test
also validates these exclusion variables.

The estimated coefficients for these exclusion variables are negative and
statistically significant showing that those individuals who are not the person of
reference are less likely to be employed than the ones who have been classified
in the survey as the person of reference of the household. Only those individuals
living in the household and without any familiar relationship with the person of
reference depict higher probabilities of being employed than the person of
reference. The highly statistically significance of the post-estimation test (Chi-
squared (8)= 8305.64 for the first period and Chi-squared (8)=2396.97 for the

Chapter 3. Spanish labour market and expansion of highly skilled workers 179



Nuria Mallorqui Ruscalleda

second period) and the relatively small standard errors of the estimation

coefficients of both equations have confirmed its validity as exclusion variable.

Table 3. 9. Estimated coefficients for the selection equation of the two-
step Heckman model. Three-year degree university graduates excluded.
Spain, 1995-2010

(Y=employed)

. Robust  Sig.
Independent variables (Reference category) Coef. Std. Err. Level
Woman (Man) -0.3379 0.0121 ***
Age group 35-44 0.1559 0.0155 :::
(25-34) 45-54 0.0986 0.0193
55-64 -0.6750 0.0212 ***
Not Spanish (Spanish) -0.7830 0.0273 ***
Partner -0.2385 0.0157 ***
Children -0.6597 0.0164 ***
Person Children-i_n-law -0.4794 0.0799 ***
of Grand-children -1.0357 0.0811 ***
reference Parents -0.3086 0.1358 ***
Other relatives -0.3650 0.0511 ***
People working in the housework 6.4882 .o
Other people 0.0611 0.0749 n.s.
North-West -0.1973 0.0200 ***
North-East -0.0803 0.0192 ***
Region Centre -0.1778 0.0184 ***
(Madrid) East 0.0289 0.0190 n.s.
South -0.2352 0.0183 ***
Canary Islands -0.1091 0.0281 ***
1996 0.0471 0.0336 n.s.
1997 0.0495 0.0331 n.s.
1998 0.0891 0.0328 **
1999 0.1490 0.0329 ***
2000 0.2421 0.0328 ***
2001 0.3009 0.0326 ***
2002 0.2908 0.0329 ***
Year Kk
(1995) 2003 0.2970 0.0325 -
2004 0.3254 0.0319
2005 0.3583 0.0331 ***
2006 0.3549 0.0333 ***
2007 0.4615 0.0328 ***
2008 0.4514 0.0330 ***
2009 0.3700 0.0322 ***
2010 0.3012 0.0319 ***
Constant 1.1820 0.0313 ***
Number of observations 111,705
Pseudo R2 0.0901

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE
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Table 3. 10. Estimated coefficients for the selection equation of the two-
step Heckman model. Three-year degree university graduates excluded.
Spain, 2011-2018

(Y=employed)

Independent variables Coef Robust Sig.
(Reference category) ) Std. Err. Level
Woman (Man) -0.2640 0.0128 ***
Age group 35-44 0.0669 0.0179 ***
(25-34) 45-54 -0.0252 0.0201 n.s.
55-64 -0.6093 0.0219 ***
Not Spanish (Spanish) -0.7134 0.0247 ***
Partner -0.0152 0.0150 n.s.
Children -0.7124 0.0188 ***

Children-in-law -0.2765 0.0861 **
Grand-children -0.8054 0.1489 ***

reefgsrz:cc:af Parents 04345  0.1117 **
Other relatives -0.5223 0.0543 ***
People working
in the housework 6.7571
Other people 0.0214 0.0819 n.s.
North-West -0.1683 0.0214 ***
North-East -0.0003 0.0227 n.s.
Region Centre -0.1435 0.0216 ***
(Madrid) East -0.0524 0.0213 *
South -0.2696 0.0216 ***
Canary Islands -0.2524 0.032 ***
2012 -0.0549 0.0267 *
2013 -0.1314 0.0266 ***
Year 2014 -0.1480 0.0265 ::*
(2011) 2015 -0.0825 0.0261
2016 -0.0405 0.0255 n.s.
2017 0.0206 0.0253 n.s.
2018 0.0662 0.0252 **
Constant 1.3985 0.0299 ***
Number of observations 87,454
Pseudo R2 0.0770

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2" quarters), INE

The key findings of the Heckman two-step model performed are presented below
(Table 3.11 and 3.12). Only for the second period (2011-2018), the estimated
coefficients for athrho are statistically significant, as well as the Wald test of
independence equations (rho). Therefore, at lest for the second period, the null
hypothesis of no correlation between the error terms of the outcome [3.1] and the
selection [3.2] equations should be rejected. This result suggests that the error
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terms of both equations of the Heckman two-step model are not independent.
Overall, and even if the coefficients for athrho are statistically not significant for
the first period, it seems sensible to apply the Heckman two-step model in order
to obtain adjusted estimates, since the other verification test confirms it. When all
university graduates are included (Appendix 2), the coefficients for athrho and the
Wald test of independence equation (rho) are also statistically significant, as in
the model using data for the second period (2011-2018) when the three-year
degree university graduates are excluded.

Some differences appeared in the estimated coefficients between periods and
samples when the Heckman two-step model is applied. For instance, estimated
coefficients for woman are positive when the sample excluding three-year degree
university graduate is used and negative when all university graduates are
included in the sample (Appendix 2), even if for the latter results, the coefficients
are statistically not significant for the first period (1995-2010). In other words, the
results suggest a change in the gender differences in the probability of being
over-educated depending on the sample used. In this sense, the results estimate
a higher probability for a woman to be over-educated when only those with
education levels equal or higher than five-year degree are included, whereas they
are expected to be less likely to be more over-educated than men when all the
university graduates are included. This result can be related to gender distribution
among educational levels, as it has already been pointed out.

A positive coefficient indicates that, caeteris paribus, a university graduate
woman employed in the Spanish labour market is more likely to be over-educated
than a university graduate man. This is true when the three-year degree university
graduates are excluded. In contrast, when all the university graduates are
included in the calculations this sign becomes negative. These latter results
indicate lower probabilities for university graduate women to be over-educated
(Appendix 2).

Regarding age-group, different results appear for each of the periods. For the first
period (1995-2010), the estimated coefficients suggest lower probabilities of

being over-educated for the youngest generations (25-34-year-old), being the
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ones aged between 35 and 44 the most likely to be over-educated. For the
second period (2011-2018), the estimated coefficients reveal higher probabilities
of being over-educated for the younger generations (35-44-year-old more likely
to be over-educated than those aged between 25-34). The oldest generation (55-
64-year-old) is expected to be less likely over-educated (the estimated coefficient
is negative and its value is the highest one). The same disparity in the sign of the
estimated coefficients between periods was also found when the probit model
were used (Tables 3.7 and 3.8). The robustness of these results may, therefore,
show a change in the ability of the Spanish labour market for accommodating the
youngest generations of university graduates. It may be related to the use of new

information and communication technologies required in the workplaces.

The rest of the dependent variables of the outcome equation, those accounting
for nationality, activity sector, region, and year have the same sign as the ones
from the probit model. However, as expected, in most of the cases their value is
lower since the likelihood of being employed is not considered by the probit
model.

Therefore, the consistency of the results for both models (probit and the Heckman
two-step) and for both samples (1995-2010 and 2011-2018) when three-year
university graduates are excluded points to the robustness of the models. For the
two models (probit and the Heckman two-step) and periods (1995-2010 and
2011-2018), the estimated coefficients are very similar. The sign for most of the
explanatory variables is the same in both models and periods, and their values
reveal few differences between models. The higher differences in the values of
the estimated coefficients between the probit and the Heckman two-step model
appear in the first period, 1995-2010. For instance, for the variable woman, the
estimated coefficient for the first period (1995-2010) is 0.1301 for the probit model
and 0.1183 for the Heckman two-step model (Table 3.7 and 3.11, respectively).
For the second period (2011-2018), they are 0.0797 and 0.0514, respectively
(Table 3.8 and 3.12, respectively).
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Table 3. 11. Estimated coefficients for the outcome equation of the
Heckman two-step model. Three-year degree university graduates
excluded. Spain, 1995-2010

(Y=over-educated |employed)

. Robust Sig.
Independent variables (Reference category) Coef. Std. Err.  Level
Woman (Man) 0.1183 0.0161 ***
Age group 35-44 0.0658 0.0180 ***
(25-34) 45-54 0.0449 0.0196 *
55-64 0.0289 0.0245 n.s.
Not Spanish (Spanish) 0.4353 0.0415 ***
Manufacturing -0.1812 0.0664 **
Construction -0.1714 0.0722 *
Activity Sales 0.2870 0.0666 ***
sector Information and communication -0.5508 0.0747 ***
(Agriculture, Financial and insurance activities 0.3568 0.0685 ***
forestry, and Real estate activities 0.3582 0.0999 ***
fishing) Professional, scientific, technical -0.5560 0.0668 ***
Public administration -0.6853 0.0646 ***
Other services -0.2631 0.0676 ***
North-West 0.1049 0.0218 ***
North-East 0.1410 0.0191 ***
Region Centre 0.1470 0.0194 ***
(Madrid) East 0.0307 0.0186 ***
South 0.0740 0.0199 ***
Canary Islands 0.1137 0.0278 ***
1996 -0.0390 0.0394 n.s
1997 -0.0561 0.0390 n.s.
1998 -0.0420 0.0383 n.s.
1999 0.0251 0.0375 n.s.
2000 0.0818 0.0373 *
2001 0.0704 0.0375 n.s.
2002 0.0783 0.0373 *
Year *
(1995) 2003 0.0848 0.0367 :
2004 0.0754 0.0370
2005 0.2316 0.0378 ***
2006 0.2156 0.0368 ***
2007 0.2503 0.0370 ***
2008 0.2607 0.0372 ***
2009 0.2513 0.0365 ***
2010 0.2651 0.0360 ***
Constant 0.0857 0.0778 n.s.
Number of observations 111,705
Selected observations 88,785
Wald Chi-squared (35) 4743.96 ***
athrho 0.0786 n.s.
rho 0.0784 n.s.

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE
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Table 3. 12. Estimated coefficients for the outcome equation of the
Heckman two-step model. Three-year degree university graduates
excluded. Spain, 2011-2018

(Y=over-educated | employed)

Coef Robust Sig.
Independent variables (Reference category) *  Std.Err. Level
Woman (Man) 0.0514 0.0149 **
Age group 35-44 -0.0114 0.0201 n.s.
(25-34) 45-54 -0.0754 0.0209 ***
55-64 -0.1836 0.0231 ***
Not Spanish (Spanish) 0.3157 0.0409 ***
Manufacturing -0.4834 0.0880 ***
Construction -0.4391 0.0955 ***
Activity Sales 0.2123 0.0881 *
sector Information and communication -0.8154 0.0921 ***
(Agriculture, Financial and insurance activities -0.4338 0.0896 ***
forestry and Real estate activities 0.2536 0.1160 *
fishing) Professional, scientific, technical -0.4902 0.0882 ***
Public administration -0.6706 0.0866 ***
Other services -0.3863 0.0894 ***
North-West 0.1095 0.0225 ***
North-East 0.1013 0.0219 ***
Region Centre 0.0547 0.0223 *
(Madrid) East -0.0517 0.0211 *
South 0.0189 0.0239 n.s.
Canary Islands 0.1360 0.0350 ***
2012 0.0329 0.0265 n.s.
2013 0.0446 0.0271 n.s.
2014 0.0702 0.0272 *
Year (2011) 2015 0.1163 0.0272 ***
2016 0.1581 0.0257 ***
2017 0.1904 0.0250 ***
2018 0.2217 0.0248 ***
Constant 0.1847 0.0932 ~
Number of observations 87,454
Selected observations 68,611
Wald Chi-squared (27) 2326.13 ***
athrho 0.2916 **
rho 0.2836 **

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered
Source: SLFS (2™ quarters), INE

In outline, the main findings of the estimation model performed are: first,
university-graduate women, youth (less than 44 years old), foreigners, and those
living out of the Madrid region are more likely to be over-educated; second, the

probability of being over-educated increases over time. Since 1999 for the first
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period and during all the second period, the estimated coefficients for each single
year has been positive, and its value increases year after year in most of the
years of the first sample. In fact, the data reflect the effects of the economic crisis.
According to previous studies, in the Spanish case, there is a positive relationship
between the economic crisis and the proportion of over-educated workers
(Fernandez, 2004). Tables from 3.7 to 3.12 show that the highest values for the
estimated coefficients are in the period 2007-2010, the years of the economic
crisis. These coefficients rose to values higher than 0.27 for the Heckman two-
step model and higher than 0.23 for the probit model.

The results of the sample excluding the three-year degree university graduates
are, in part, consistent with the main literature which usually includes population
with different educational levels. The effect of gender, nationality, and age are in
broad agreement with the general results of the literature (Aguilar Ramos and
Garcia Crespo, 2008; Garcia-Montalvo, 1995; Murillo, Rahona and Salinas,
2010).

Some differences appeared when all the university graduates are included in the
sample. For instance, the sign of the variable woman became negative, indicating
a lower likelihood for women to be over-educated. This may be the consequence
of their fewer years of education, that is the higher proportion of women among
those holding a three-year university degree and lower proportion of women
among those with higher educational levels: postgraduates and doctorates.

3.6.3. Predicted probabilities for a university-graduate to be over-
educated in the Spanish labour market (1995-2018).

In order to see the changes in the probability for a 25-64-year-old university
graduate to be over-educated in the Spanish labour market, Table 3.13 and
Figures from 3.2 to 3.9 display the results of the predicted probabilities by time,
age-group and nationality, activity sector, and region respectively. The same
tables and figures with data for the samples including all university graduates can
be found in Appendix 2.
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Here, the predicted probabilities of success conditional on the selection equation
have been calculated. This is, each of the predicted probabilities accounts for the
probability for a 25-64-year-old university graduate to be employed and over-
educated in the Spanish labour market, conditional on the probability for him/her
to be already working as an employee.

Table 3.13 point out first, the higher probabilities for a university graduate to be
over-educated in the Spanish labour market (more than 40 percent), and second,
the increasing difficulties for university graduates to find a proper job in the
Spanish labour market from 1995 to 2018. This result is in consonance with other
studies analysing the effect of over-education on wages which had found an
increase in the effect of over-education in the Spanish labour market (Garcia-
Montalvo, 1995; Garcia-Montalvo, 2009; Murillo, Rahona and Salinas, 2010).
Despite the higher predicted probabilities for university graduate women to be
over-educated, the same general trend for these probabilities is followed by both
genders.

As has already been stated, the lower predicted probabilities in the second period
(2011-2018) for both samples (including and excluding three-year university
graduates) suggests an upgrading in the years of education demanded by the
labour market. The number of university graduates has been increasing.
However, the baseline for the education mismatch has changed from 1995 to
2011, leading to an increase in the educational balance in the labour market. This
is only possible if there is an upward trend in the number of years of education

demanded by the employers.

As expected, the results are lower when the three-year degree university
graduates are included in the sample (Appendix 2), since those individuals
holding lower years of education are included in the sample. In this latter case,
the likelihood of being over-educated reduces around 4 percentage points
compared with the sample excluding the three-year degree university graduates.
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Table 3. 13. Predicted probabilities for a 25-64-year-old university-
graduate being over-educated by year. Three-year degree university
graduates excluded. Spain, 1995-2018

Men Women
Pre. Pr. Std. Err. Pre. Pr. Std. Err.
1995 0.4436 0.0105 *** 0.4915 0.0108 ***
1996 0.4806 0.0742 *** 0.5274 0.0142 ***
1997 04746 0.0140 *** 0.5214 0.0141 ***
1998 04793 0.0137 *** 0.5260 0.0137 ***
1999 0.5024 0.0134 *** 0.5489 0.0133 ***
2000 0.5214 0.0132 *** 0.5675 0.0130 ***
2001 0.5169 0.0131 *** 0.5630 0.0129 ***
2002 0.5195 0.0130 *** 0.5655 0.0128 ***
2003 0.5217 0.0127 *** 0.5676 0.0125 ***
2004 0.5181 0.0127 *** 0.5641 0.0124 ***
2005 0.5700 0.0127 *** 0.6150 0.0122 ***
2006 0.5646 0.0123 *** 0.6098 0.0118 ***
2007 0.5751 0.0120 *** 0.6198 0.0115 ***
2008 0.5783 0.0121 *** 0.6229 0.0115 ***
2009 0.5756 0.0120 *** 0.6204 0.0115 ***
2010 0.5804 0.0120 *** 0.6253 0.0114 ***
2011 0.4105 0.0073 *** 0.4403 0.0073 ***
2012 0.4669 0.0096 *** 0.4980 0.0094 ***
2013 0.4736 0.0098 *** 0.5053 0.0096 ***
2014 0.4827 0.0097 *** 0.5146 0.0095 ***
2015 0.4956 0.0098 *** 0.5270 0.0095 ***
2016 0.5078 0.0092 *** 0.5389 0.0090 ***
2017 0.5160 0.0090 *** 0.5467 0.0087 ***
2018 0.5243 0.0089 *** 0.5546 0.0086 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: SLFS (2" quarters), INE

Furthermore, the positive relationship between the economic crisis and the
probability of being over-educated, anticipated by the estimated coefficients, is
also confirmed by these predicted probabilities, for both periods and samples.

Overall, the predicted probabilities over time point out the difficulties for the
Spanish labour market to accommodate university graduates in proper jobs. The
following figures depicts the differences in these predicted probabilities among
the categories of the variables included in the model.

Figure 3.3 and 3.4 show the predicted probabilities for a 25-64-year-old university

graduate to be over-educated conditional on the fact that s/he is already working
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as a employee by age group, nationality and gender. Figures 3.5 and 3.6 present
the predicted probabilities by activity sector and gender. And Figures 3.7 and 3.8
depict the predicted probabilities by region (NUTS-1) and gender. Figures
representing the predicted probabilities when the sample including all university
graduates is used can be found in Appendix 2.

For all age-groups and nationalities, the probability of being over-educated is
higher for women than for men when the sample excluding the three-year degree
university graduates is used (Fig. 3.3 and 3.4), whereas the other way round is
true when all university graduates are considered (Appendix 2). This result just
confirms what has already been stated in the analysis of the previous sections of
this chapter. Including or not including the more professional degrees which
disappeared by the end of the 90s does make a difference in the results and in
the likelihood of being over-educated. The reason: the fact that over-education
has been measured using the years of education needed for the job and the fact
that these more professional degrees required three years of education instead
of five.

Furthermore, more differences are found between periods and between
categories. Focusing on the sample excluding the three-year university graduates
(Fig. 3.3 and 3.4), three main features can be extracted from the figures. First, in
the first period (Fig. 3.3) younger generations seem to be less likely to be over-
educated than the oldest ones. This result may be showing the increase in the
supply of university graduates in the 90s as a consequence of the increase in the
supply of and demand for university studies showed in the previous chapter as
well as in the earlier sections of this chapter.

Second, this initial trend changes in the second period (Fig. 3.4) where the
probability of being over-educated seems to decrease when the age of the
individuals increase. These latter results might be either supporting the Career
Mobility Theory which states that over-education is a temporary phenomenon that
mainly affect younger generations when entering the labour market, or
suggesting the hypothesis of this chapter that the Spanish labour market has not

been able to accommodate the increasing number of university graduates coming
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out from the Spanish universities in the last decades. However, given the positive
relationship between being over-educated and time, the latter hypothesis seems

to be more likely.

Third, the variability in the predicted probabilities increases with the age of the

university graduates, being therefore higher for the oldest generations.

By nationality, all models and periods depict lower probabilities of being over-
educated for those university graduates holding a Spanish nationality. Moreover
the variability in the predicted probabilities is also higher among those holding a
nationality different from the Spanish one. The negative effect that holding a
degree from a foreign university can have on the likelihood of being employed in
a highly skilled job has already been treated in this chapter. It is especially
significant of those degrees related to medicine, law or other fields of study which
professional development imply different legislations or ways of working across

countries.
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Figure 3. 3. Predicted probabilities for a university graduate to be
employed and over-educated by age-group, nationality, and gender.
Three-year degree university graduates excluded. Spain, 1995-2010
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Figure 3. 4. Predicted probabilities for a university graduate to be
employed and over-educated by age-group, nationality, and gender.
Three-year degree university graduates excluded. Spain, 2011-2018
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Figure 3. 5. Predicted probabilities for a 25-64-year-old university graduate
to be employed and over-educated by activity sector and gender. Three-
year degree university graduates excluded. Spain, 1995-2010
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Figure 3. 6. Predicted probabilities for a 25-64-year-old university graduate
to be employed and over-educated by activity sector and gender. Three-
year degree university graduates excluded. Spain, 2011-2018

By activity sector, the predicted probabilities depict higher variation within
categories for each one, being even higher when the predicted probabilities have
higher values, as for instance, those employees working in the ‘Agriculture,
forestry, and fishing’, ‘Sales activities’, or ‘Real estate activities’. This is especially
true for the sample excluding the three-year degree university graduates (Fig. 3.5
and 3.6). This variability is a consequence of the different demand for high skills
from the occupations included in each of the activity sectors. Furthermore, those
university graduates working on the most technological sector ‘Information and
communication’ are the ones with lower probabilities of being over-educated, this
is true for both periods and both samples.
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Figure 3. 7. Predicted probabilities for a 25-64-year-old university graduate
to be employed and over-educated by region and gender. Three-year
degree university graduates excluded. Spain, 1995-2010.
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Figure 3. 8. Predicted probabilities for a 25-64-year-old university graduate
to be employed and over-educated by region and gender. Three-year
degree university graduates excluded. Spain, 2011-2018.
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By regions, slight differences appear among periods when the three-year degree
are excluded from the sample (Fig. 3.7 and 3.8). Higher differences appear in the
second period when the sample includes all the university graduates (Appendix
2).

University graduates living in the area of Madrid are less likely to be over-
educated especially during the first period (Fig. 3.7). In the second period, the
differences in the predicted probabilities among regions reduces, especially
between the East region and the area of Madrid (Fig. 3.8). Predicted probabilities
for university graduates to be over-educated are highly variable in the Canary

Islands, they can vary more than 15 percentage points in both periods.

In short, the econometric analysis of the data has demonstrated the decreasing
ability of the Spanish labour market to accommodate the university graduates
from 1995 to 2018. Besides, the partition of the data series in both periods
because of the occupational classification changes has made the identification of
the upgrading on the requirements of the Spanish labour market easier. Finally,
the estimated coefficients and the predicted probabilities have demonstrated that
over-educated university-graduates share a set of characteristics (being young
or foreign and not working in ‘Information and communication activities’), and

these characteristics are shared by both genders.

3.7. Has the Spanish labour market been balanced?

Focusing on university graduates, this chapter accounts for the probability of
university graduate employees not being accommodated in a ‘highly skilled job’
by the Spanish labour market. Assuming a certain homogeneity among university
graduates and occupations, | used statistical methods to identify the over-
educated university graduates, assessing as over-educated those individuals
who have been in school for more years than those required by the job.

Given the data, the second quarters of the Spanish Labour Force Survey,
statistical methods have been considered to be the best option to classify the
individuals into under-educated, adequately educated, and over-educated. The
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data do not contain subjective information and the use of objective methods
needs a detailed description of the requirements of the occupations that does not
exist for the Spanish labour market. Therefore, the mean of the years of education
for each occupational category plus/minus one standard deviation is the upper-
and lower-limit to determine the level of qualification mismatch. Using this
educational mismatch classification, the results show lower differences in the
qualification mismatch between genders.

Furthermore, an econometric analysis is run to assess the changes on the
probability of being over-educated in the Spanish labour market over the period
1995-2018. Different variables take into account personal and labour market
characteristics in addition to region (NUTS-1) and time period. The characteristics
of the data and the dependent variable (dichotomous) suggest using a variation
of the Heckman two-step model. The censored probit model accounts for a
possible sample selection, which has been confirmed by the analysis of the
statistical significance of the estimated coefficients of the select equation in the
first-step and the significant level for the value of athrho and rho.

In order to be able to compare the results with a baseline model, a probit model
has also been estimated using the same sample and the same covariates as the
Heckman two-step model. The affinity of the results between the models run
confirms their robustness. Most of the estimated coefficients are highly
statistically significant and coincide in terms of sign, although they vary slightly in

terms of magnitude.

All in all, the results are in accordance with the previous literature analysing all
the educational levels and previous periods. They confirm that between 1995 and
2018 the Spanish university graduates had more difficulties to find a job
commensurate with their educational level. This indicates a saturation of the
Spanish labour market. Furthermore, despite this general upward trend, a
positive relationship between economic crisis and increasing probability of being
over-educated has also been detected.

The predicted probabilities for the rest of the covariates are also in broad

agreement with the earlier literature. These results confirm the initial hypothesis
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that those over-educated university graduates share a set of characteristics. In
particular, they are more likely to be over-educated when they are young and
foreign, whereas those living in the area of Madrid and working in ‘Information
and communication activities’ are less likely to be over-educated.

In contrast to other studies, the analysis of these data suggests that when the
three-year degree university graduates are included, university graduate women
are less likely to be over-educated than men. This can be explained by a higher
representation of women among the three-year university degree, whereas men
are more represented among postgraduate studies and doctorates. Three-year
degrees require fewer years of formal education and postgraduates and doctors
need longer years to get their degree.

All in all, these results should be treated with some caution since some
homogeneity among individuals and occupations has been assumed. As a
consequence, some of these results can reflect unobserved heterogeneity
among university graduates or among occupations considered in the same group

of occupations in the two-digit classification, as for example skill heterogeneity.
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“Differences in the skills young persons obtain from their home and social
environment also produce differences in workplace competencies. Young
persons with nominally the same schooling score differently on standardized
international test of attainment.”

Freeman and Schettkat (2001, p. 585)

Chapter 4. To what extent does skill heterogeneity
explain education mismatch for university graduates

in the Spanish labour market?

This chapter analyses the effects that accounting for cognitive skill heterogeneity
has on the probabilities of being over-educated in the Spanish labour market.
Using OECD data from the Survey of Adults Skills (PIAAC), | estimate a pairwise
comparison of the variation in individuals’ skills across countries. The Heckman
two-step model is then used to measure to what extent these variations in skills
contribute to changing the probability for a university graduate to be over-

educated in the Spanish labour market.
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4.1. Introduction

Individuals are not homogeneous and neither are their skills and abilities. Their
capabilities to learn and to develop new skills are, of course, related to the
potential of their innate abilities and how well they can incorporate the new
learning within their existing knowledge. Besides, individuals’ skills and abilities
also depend on the quality and quantity of training or experiences they have
received. Hence, training and learning new concepts and ways of working are the

best inputs to improve individual’s skills.

Education and training are the main instruments to develop an individual’s skills.
In fact, and as described in the literature review chapter and in previous chapters,
education and training, and especially the level of formal education, have been
traditionally used as indicators to measure an individual’s skill level in studies
about education mismatch in the labour market (Aguilar Ramos and Garcia
Crespo, 2008; Alba-Ramirez and Blazquez, 2003; Battu, Belfield and Sloane,
1999; Chevalier, 2003; Chevalier and Lindley, 2007; Dolton and Vignoles, 2000;
Murillo, Rahona and Salinas, 2010). This is the case, indeed, of the previous
chapter (Chapter Three) where the statistical mean approach was used to

measure education mismatch.

However, as is well known from the literature, an individual’s educational level
does not always define an individual’s skill level (Alba-Ramirez and Blazquez,
2003; Badillo-Amador, Garcia-Sanchez and Vila, 2005; Green, 2013; Green,
Mclintosh and Vignoles, 1999; Halaby, 1994; Hanushek and Woessmann, 2015).
Apart from the differences among the individuals’ potential abilities, different
factors may influence the learning process or the type of skills acquired. For
instance, the quality of teaching, often related to the quality of the teaching
institution, especially in those countries with higher gaps between public and
private schools, high schools, colleges or universities might influence the abilities
acquired by the students. This is especially important in university studies and in
those areas of study where higher economic resources are needed to develop
the teaching and learning process, for instance, science or medicine. As regards
tertiary education and the type of skills acquired in this education level, the field
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of study may be considered as a signal of the main type of skills taught in the
degree (Montt, 2015).

The objective of this fourth chapter is twofold. It first aims to measure the variation
in skills among five European countries: England, France, Italy, Sweden, and
Spain. Second, and focusing on the Spanish labour market, the chapter
measures to what extent accounting for skill heterogeneity affects the likelihood
of being over-educated, and whether this probability varies by age, gender or
region. In particular, | use the literacy and numeracy PIAAC scores as a measure
of the individuals’ level of the cognitive skills.

Using data from the Survey of Adults Skills (PIAAC) carried out by the OECD in
2011-2012, | first do a pairwise comparison to evaluate the variation in numeracy
and literacy skills in five European countries to identify whether there is skill

variation across countries.

This chapter aims at evaluating the effect that accounting for observable cognitive
skills, literacy or numeracy, has on the probability of being over-educated. This
previous analysis is useful to detect whether there is a variation in cognitive skills
among individuals. In the case that the results indicate that there is no variation
in literacy and numeracy skills, it will not make sense to use these observable
cognitive skills to evaluate whether accounting for them affects the probability of
being over-educated, because they will not be good measurements for skills
heterogeneity among individuals.

Besides, the pairwise comparison of other European countries is useful to locate
Spain in the European context and improve the understanding of the results.
According to the classification of Esping-Andersen and Regini (1999), it is
expected that Southern countries share some characteristics, since their labour
market structures are similar. Indeed, the Italian and Spanish labour markets are
defined as more regulated than the ones of France or England which are
considered to be more flexible. In between, comes Sweden, whose labour market

is considered to give security but also the necessary flexibility.

The results of the pairwise comparison will not be useful to conclude what part of

the variation in skills among countries is due to their different labour market
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policies, but taking into account the structure and functioning of the labour market

can help to interpret the results of the pairwise comparisons.

Using also PIAAC data but focusing on the Spanish labour market, | applied the
Heckman two-step model to estimate the probability for an individual to be
employed and over-educated in the Spanish labour market accounting for their
skills level. As in the previous chapter, the idea behind this is that over-educated
individuals are not randomly distributed and they share a set of characteristics.
Therefore, in order to get unbiased estimated coefficients, the Heckman two-step
model is applied here to account for this sample selection.

Furthermore, as in Chapter Three, a probit model using the same variables as
the Heckman two-step model has also been used as a baseline model to see
whether when the probability of being employed is not considered (probit model),
the likelihood of being over-educated is higher than when a possible bias
selection is taken into account (the Heckman two-step model). As is well
established in the literature, and has been seen in Chapter Three, the probit
model tends to overestimate the estimated coefficients when there is a sample
selection. Indeed, in this case, results would only be equal if there were not
unemployment in the labour market, that is, if all the individuals were working,
and therefore the probability of being employed was equal to 1. Unfortunately,
this is never the case, and consequently, it is expected to find a lower likelihood
of being over-educated when the probability of being employed is considered (the
Heckman two-step model).

The analysis aims at measuring whether accounting for cognitive skills reduces
the likelihood for an individual to be over-educated, since it is expected that skills
level has a negative effect on the likelihood of being over-educated. According to
the Job Competition Model (Thurow, 1970), and the Assignment Theory
(Tinbergen, 1956; Sattinger, 1980; Hartog, 1981), it is expected that the highest
skilled university graduates are more likely to secure highly skilled jobs, and
therefore, to be matched in the labour market (Pryor and Schaffer, 1999). As
explained in the literature review chapter the Job Competition Model defends the

idea that the most valuable workers, meaning the more skilled workers, will
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secure the higher-skilled jobs, whereas the less-skilled workers will be employed
in highly skilled jobs only if there is enough supply of these sorts of jobs.
Otherwise, they will be employed in less-skilled jobs. The analysis of the previous
chapters suggests that the Spanish labour market has not been able to offer
enough highly skilled jobs.

Similarly, Assignment Theory states that the best match is to find an equilibrium
between the supply of and demand for skilled workers. Only if there is a skill
balance will the individual, the firm, and therefore, the economy and the society
benefit from it. In this sense, in order to find this equilibrium, the more skilled
workers have to be less over-educated, and therefore, a negative relationship
between higher skills and the probability of being over-educated should be found.

The rest of the chapter is organised as follows. The source and the sample used
are detailed in the next section (4.2). The empirical framework and the
methodology are explained in Section 4.3, and the results of the calculations are
depicted in Section 4.4. The main contributions of the chapter are presented in
the last section (4.5).

4.2. The source: The Survey of Adult Skills (PIAAC)

The Survey of Adult Skills has been boosted inside the Programme of the
International Assessment of Adults Competences (PIAAC) to assess adults’
proficiency in some key skills. It focuses on skills highly demanded by the current
economies and societies: literacy, numeracy, problem solving in technology-rich

environments and reading components.

The PIAAC was carried out in 24 countries: 22 OECD member countries and two
partner countries, Cyprus and the Russian Federation (Jimeno, Lacuesta and
Villanueva, 2013; OECD, 2013c). It includes information related to: (a) basic
demographic characteristics and background of respondents, (b) educational
attainment and participation in learning activities, (c) labour-force status, work

history and job characteristics, (d) social participation and health, and (e) literacy
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and numeracy practices and the use of skills (Hernandez Lahiguera and Serrano
Martinez, 2013; OECD, 2013c).

The population of the survey are individuals from 16 to 65 years old, and the
survey was carried out in two main stages. The individuals answered first the
background questionnaire, and later made the cognitive assessment. The
background questionnaire includes information related to basic demographic
characteristics, background, educational attainment, labour force status and
social participation (from (a) to (d)). The cognitive assessment evaluates the use
of skills in literacy, numeracy, problem solving in technology-rich environments
and reading components. However, the problem solving in technology-rich
environments questionnaire was not evaluated in Cyprus, France, Italy and Spain
(OECD, 2013c, p. 51).

The Survey of Adults Skills did not use the same questionnaire to assess all the
individuals. Literacy, numeracy and problem solving in technology-rich
environments questionnaires were randomly distributed by respondents who
answered the test in two different stages. From these responses and from the
background questionnaire more plausible values using Item Response Theory

(IRT) were derived to have a greater database.

Table 4.1 summarises the main characteristics of the PIAAC data and of the
sample used in this chapter for Spain, and Table 4.2 depicts the same data for
each of the other four countries considered in this chapter (England, France, Italy,
and Sweden). The countries chosen here are the same as those used in Chapters
Two and Three to contextualise the Spanish labour market into the European
context. Following the classification of Esping-Andersen and Regini (1999);
Vaughan-Whitehead (2011) regarding the characteristics and structure of their
labour markets apart from Spain, | have included a country to represent each of
their categories: England for the Anglo-Saxon countries, France for Continental
Europe, Italy for Southern Europe, and Sweden for the Scandinavian countries.

8 A more detailed description of the design and the evaluation of the PIAAC assessment
can be found in the reader’s companion edited by OECD (OECD, 2013c).
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Table 4. 1. Main characteristics of the Spanish sample

Sample frame The Population registry, 2011
People included aged 16-65 years, residing in th_e country at
the time of data collection
o People excluded None
& Data collection 1% Sept 2011 — 1% May 2012
A Language of Spanish, Basque, Catalan, Galician,
O assessment Valencian
< :
< Literacy and numeracy Yes
2 Problem solving No
Reading components Yes
Total observations 6,055
Men 49 %
Women 51 %
° < Selected population 25-64-year-old population
s g Observations 3,835
ES Men 47 %
“» O Women 53 %

Sources: PIAAC http.//www.oecd.org/skills/piaac/Technical%20Report_Part%204.pdf
and http.//www.mecd.gob.es/dctm/inee/internacional/piaac/piaac2013vol1.pdf?docume
ntld=0901e72b81741bbc

For instance, in the Spanish case (Table 4.1), the sample frame was the
population registry of 2011, and the target population, people “aged 16-65 years,
residing in the country at the time of data collection” (Hernandez Lahiguera and
Serrano Martinez, 2013, p. 51). The total Spanish PIAAC sample contains 6,055
observations (49 percent men and 51 percent women). In this chapter, a sample
including the 25-64-year-old population has been used. Therefore, the sample
used contained 3,835 observations (47 percent men and 53 percent women).
Unlike the previous chapters, | use here the entire 25-64-year-old population
because when the sample is restricted to only 25-64-year-old university
graduates the model does not converge due to the fact that there are not enough
data in each category of the independent variables. However, a variable
accounting for education level has been included to see the difference among
groups and to be able to calculate the predicted probabilities for university

graduates to be over-educated.
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Table 4. 2. Main characteristics of the sample by country

Country

France

Italy Sweden

England

Sample frame

Master sample from census
data file, 2010

Household registries
held by municipalities,

2011 2011

Population registry

The filtered version of the
2011 Postcode Address File

People included

aged 16-65 years, residing in the country at the time of data collection

aged 16-65 years, residing

in private households in the

country at the time of data
collection

People excluded

- Young adults who have
never claimed any income
and are not attached to their
parents’ households

- Some illegal migrants

- Adults in non-
institutional group
quarters
- lllegal migrants

Undocumented
immigrants

- Individuals living in private
residences that are not
listed on the address
database.

Data collection

Sept — Nov 2012

End 2011 —2012 Aug. 2011 — June

Aug 2011 — April 2012

2012
Language of assessment French Italian Swedish English
Literacy and numeracy Yes Yes Yes Yes
Problem solving No No Yes Yes
Reading components No Yes Yes Yes
Total observations 6,993 4,621 4,469 5,131
Men 49 % 48.4 % 50.4 % 42.8 %
Women 51 % 51.6 % 49.6 % 57.2 %

Sources: PIAAC (http://www.oecd.org/skills/piaac/Technical%20Report_Part%204.pdf); France (http://www.oecd.org/skills/piaac/Country%20
note%20-%20France%20(FR).pdf); Italy (http://bwb.cineca.it/bw5ne2/ShowFile.aspx?FileName=UDcknu5M1mzeShSPemUn1M7WwVEmY1
ujsBVc+X6DIi0cRJArVKUArVIOaRhA+OuZ&SID=INAPDEFAUL Te3ctfkhpes3hasgq4eopdmmh); Sweden (https://www.oecd.org/skills/piaac/
Country%20note%20-%20Sweden.pdf); England (http://www.oecd.org/skills/piaac/Country% 20note %20-%20United%20Kingdom. pdf)
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In Table 4.2 the main characteristics of the samples for the rest of the countries
(France, ltaly, Sweden, and England) are presented. The table shows how, for
instance, Italy used as a sample frame for the PIAAC survey the household
registries held by the municipalities of 2011, excluding adults in non-institutional
group quarters and illegal migrants. All in all, the ltalian PIAAC sample is the
smallest sample and it contains 4,621 observations (48.4 percent men and 51.6
percent women). Table 4.2 shows how the distribution of the data is similar for
the other countries considered.

As mentioned before, PIAAC measures individuals’ cognitive skills. In particular,
numeracy and literacy skills are assessed. The score results for literacy and
numeracy skills are based on a scale of 500 points. Including all the PIAAC data,
Figure 4.1 depicts the distribution of the mean of the numeracy and literacy
PIAAC scores by country.
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Source: PIAAC and OECD (2016)
Figure 4. 1. Mean literacy and numeracy PIAAC scores by country.
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In the Spanish case, the mean of the distribution of the proficiency scores are
around 250 score points in both skills: 252 score points in literacy (the second
lowest average score, only exceded by ltaly) and 246 in numeracy (the lowest
average score). The average level within the participating OECD countries is 273
score points for literacy and 269 score points for numeracy (2" proficiency level
out of 5);%° whereas the highest scores levels are for Japan (296 points in literacy
skills and 288 in numeracy skills, this is the 3" proficiency level in both skills). In
fact, the numeracy scores for the four countries considered here are lower than
the OECD average, and only people from England obtained on average higher
literacy (but not numeracy) scores than the OECD average (OECD, 2016) (Fig.
4.1).

According to Figure 4.1, three of the countries considered (France, Italy and
Spain) are countries with lower skilled population. The French scored around 10
PIAAC points less than the OECD average (both in literacy and in numeracy),
and the Spanish and the lItalians scored around 15 PIAAC proficiency points
lower than the OECD average. English workers scored higher than the PIAAC
proficiency points, although this was only for literacy, and Sweden is the only
country of the ones included in this chapter whose workers scored higher than
the PIAAC proficiency points in both cognitive skills, literacy and numeracy.

The dispersion between the highest and the lowest score value is even more
significant than the average score (Fig. 4.2). According to OECD data, “on
average, 152 score points separate the highest and lowest 5 percent performers
in literacy” (OECD, 2013a, p. 73) (184.7 points for those in the 5" percentile, the
15t proficiency level; and 338.3 points for those in the 95" percentile, the 4™
proficiency level) and Spain is one of the “countries with comparatively large
variations in scores” (OECD, 2013a, p. 73) with a range of 162 points (163.5

points for performers in the 5™ percentile, below the 1° proficiency level; and

8 PJAAC literacy and numeracy scores are divided into six levels. The score-point
ranges and the main tasks required for each level can be found in OECD (2013c, pp. 69-
70).
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325.1 points for performers in the 95" percentile, the 3" proficiency level) (OECD,
2013a; OECD, 2016).
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Figure 4. 2. Dispersion between the highest and the lowest 5 percent
PIAAC literacy and numeracy scores values by country.

The average range between the highest and lowest 5 percent performers in
numeracy is 167 score points for the average of the OECD countries (171.1
points for those in the 5" percentile, below the 1° proficiency level; and 341.9
points for those in the 95" percentile, the 4™ proficiency level) and 173 in the
Spanish case (149.1 points for those in the 5™ percentile, below the 1% proficiency
level; and 322.3 points for those in the 95" percentile, the 3" proficiency level)
(OECD, 2013a; OECD, 2013b; OECD, 2016) (Fig. 4.2).

The degree of variation between the highest and the lowest score points indicates
that, in Spain, the individual who scored the highest score value performs twice
as well in literacy or numeracy as the individual with the lowest score value. This
is an important variation, and it indicates considerable differences within the
country. Among the five countries analysed in this chapter, England, France,
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Sweden and Spain are the ones which have higher differences between the skills
levels within the country. In the figure, they are on the upper-right quadrant, just
above the OECD average either for numeracy or literacy scores. In contrast, Italy,
with the lowest within country differences among the countries considered here,
is situated on the lower-left quadrant of the figure (Fig. 4.2).
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Figure 4. 3. Gender difference in PIAAC literacy and numeracy
proficiency scores by country.

Figure 4.3 accounts for the gender difference in the average literacy and
numeracy PIAAC score points across countries. The OECD average (continuous
lines) indicates a higher gender difference, with higher average scores for men
than for women, and in numeracy proficiency than in literacy ones (2.1 for literacy
scores and 12.2 for numeracy scores). A similar distribution has the gender
difference of the PIAAC scores in the five countries considered here. In Italy and

France, there are smaller gender differences than the average of the OECD
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countries. In particular, Italy and France barely have gender differences in relation
to the literacy proficiency scores (-0.3 and -0.2, respectively). In contrast, in
England and Sweden, gender differences appear to be higher in numeracy
scores than in literacy ones. In Spain, the data are the other way round: gender
differences in numeracy proficiency are nearer to the average of the OECD

countries than literacy ones.

Therefore, one of the characteristics of the countries selected here is their
relatively low PIAAC scores. Besides, four of them (England, France, Spain, and
Sweden) also depict a high dispersion between the highest and the lowest 5
percent PIAAC literacy and numeracy scores values (Fig. 4.2). Of those, England,
Sweden, and Spain also register a gender difference, both in numeracy and
literacy scores (Fig. 4.3). In contrast, Italy seems to be the most homogeneous
country of the five considered here. It has the lowest dispersion in both indicators,
the dispersion between the highest and the lowest 5 percent PIAAC proficiency
scores, and the gender difference in both literacy and numeracy proficiency
scores. Overall, the data shown so far do not depict a clear difference across
countries. Pairwise comparisons will confirm whether or not these differences

exist.

In this chapter, the 25-64-year-old individuals who are not in the army have been
considered. Self-employed, employers, and unpaid family workers have not been
included in the sample because of the difficulty to determine the real level of
education they need to carry out their job (Garcia-Mainar and Montuenga-
Gomez, 2005; Verdugo and Verdugo, 1989).

Regarding age, and as seen in previous chapters, the youngest age, 25 year old,
is the age at which most of the university students enrolled at the age of 18-19
year old have graduated, at least in the Spanish educational system.? Even if

graduates of all education levels are considered here, the low threshold aims at

% |n Spain, in the last academic year, around 70 percent of the students enrolled at
university for the first time were under 25 years old (57 percent of them under 22 years
old). They will probably finish the degree when they are older than 25, and therefore, it
seems sensible to analyse only the university graduates from the age of 25.
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accounting for the age at which most of the individuals, including university
students, have finished their formal education. The upper threshold, 64 year old,
is marked by the legal age of retirement at 65 years old.

All five countries considered in this chapter assessed the literacy and numeracy
skills in PIAAC, and England was the only one where the problem solving in
technology-rich environments was assessed. France is the only one where the
reading components were not evaluated. Therefore, in this chapter only literacy

and numeracy sKkills are considered.

4.3. Methodology

4.3.1. Variation in individual’s cognitive skills across countries

Using data for the five countries considered in the chapter (England, France, Italy,
Sweden, and Spain), | focus on the 25-64-year-old population to measure the
degree of variation in skills across countries. One-way analysis of variances
(ANOVA) is applied to disentangle the variation in the mean of the literacy and
numeracy PIAAC scores across countries. The purpose of these calculations is
to check if the variation in the literacy and numeracy PIAAC scores among
individuals in Spain is significant, and therefore, that it is sensible to use them as
a measurement for cognitive skill heterogeneity among individuals.
Subsequently, the Heckman two-step model is used in this chapter to measure
the effect of skills heterogeneity on the probability of being over-educated in the
Spanish labour market. The results of these calculations are presented in the
following section (4.4).

Throughout the thesis, | have mentioned the variation in abilities (innate and
acquired) among individuals. Data used in Chapter Three do not allow us to
account for this heterogeneity and, therefore, some homogeneity among them
was assumed. As a consequence, the proportion of over-educated university
graduates found in Chapter Three may be overestimated, since these results may
include some university graduates with low skills. Even so, the previous chapter
is useful to account for the general trend in the proportion of university graduates
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who are over-educated, since supposedly it shows some consistency in the

distribution of the skills among individuals among years.

PIAAC data do account for some of this possible skill heterogeneity and,
therefore, it will be considered in this fourth chapter. In particular, PIAAC enables
one to account for literacy and numeracy proficiency, given the different values

for the two observable cognitive skills.

Other skills would also be important or affect the possibility of securing a highly
skilled job, but most of them are not observable or are difficult to measure. There
is, for instance, the ability of the worker to respond to changes in the work
organisation or to unforeseen situations, or their ability to work in different teams
or being multitasking, all of them being useful attributes in nowadays’ economies.
The continuous and quick technological changes and innovations have made that
these sorts of attributes are every day more and more required in the jobs offered

in the labour market.

PIAAC gives ten plausible values for each cognitive skill (literacy and numeracy)
for each individual. These plausible values have been calculated using the ltem
Response Theory (IRT). In order to have one unique value for each individual
and cognitive skill, for the analysis of the variation in skills | use the mean of these
ten plausible values for each of the cognitive skills considered, literacy and

numeracy.

The dependent variable (literacy or numeracy scores) is continuous and the
independent variable (country) is categorical, then a one-way ANOVA analysis
seems to be the adequate test to determine whether the mean of the literacy and
numeracy scores of each country are different. However, before underpinning the
one-way ANOVA some previous analysis of the data has to be done.

First, | examined a boxplot to identify possible outliers, and to eliminate them and
their biasing effect on the results, | kept the data ranged between the 1% and the
99™ percentile. The final sample used to measure the variation on individuals’
skills contains 21,088 observations (45.8 percent men and 54.2 percent women)
(Table 4.3).
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Table 4. 3. Observations’ distribution by country

Country’s

Total (N) sample (%)
France 5,510 26.1
Italy 3,528 16.7
Spain 4,620 21.9
Sweden 3,385 16.1
England 4,045 19.2
Total 21,088 100.0

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Figure 4.4 depicts the distribution of the mean of the literacy and numeracy
PIAAC scores for 25-64-year-old individuals across countries. Data show lower
mean cognitive skills in the Southern countries (Spain and Italy) than in the other
countries. The mean literacy and numeracy scores for 25-64-year-old individuals
in France and England are higher than in the Southern countries, but lower than
in Sweden. Pairwise comparison will measure the degree of difference between
the literacy and numeracy mean scores by country to evaluate whether these
differences are statistically significant. Besides, a Levene’s test for equal
variances will help to evaluate the hypothesis of equal variances among groups.
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Figure 4. 4. Mean of PIAAC literacy and numeracy proficiency scores for
25-64-year-old individuals by country
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As will be shown in the next section, where the results of the calculations are
presented, the null hypothesis for the Levene’s test is rejected for all the
subsamples. Therefore, the equal variances among groups cannot be confirmed
and it is plausible to expect differences among the distribution of the data across

countries and between genders.

The one-way ANOVA confirms there are mean differences among at least some
groups, although these differences are not identified yet. Finally, | use a pairwise
comparison of means adjusted with a Tukey test to disentangle whether the
variances are equal across groups. As the number of means to compare is large,
it makes more sense to use the Tukey test. It is widely accepted in the statistical
literature that the Tukey test gives powerful results when the number of means to
test is higher, whereas, Bonferroni, for instance, is more adequate when the
number of possible comparisons is small (Black, 2009; Keller, 2015).

The pairwise comparison of means identifies which of the mean differences
among groups are statistically significant. The results of all these calculations can
be found in Section 4.4.

4.3.2. Measuring the cognitive skills effect on the probability of being

over-educated

After ensuring that there does exist some variation in observable cognitive skills
among individuals, | measure the degree of over-education to then calculate the
likelihood of being over-educated. The goal is to conclude to what extent
accounting for individuals’ observable cognitive skill heterogeneity influences the
probability of being over-educated.

According to the Job Competition Model (Thurow, 1970), Assignment Theory
(Tinbergen, 1956; Sattinger, 1980; Hartog, 1981), or even Job-Matching Theory
(Jovanovic, 1979a; Jovanovic, 1979b; Sicherman, 1987; Sicherman and Galor,
1990), a negative relationship between the skills level and the likelihood of being

over-educated is expected. Thus, those individuals who are more skilled are less
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likely to be over-educated because the labour market should have matched them

with higher skilled jobs, since they hold higher skills.

Regarding education mismatch, and as has been described and explained in the
literature review and in the previous chapter, it can be mainly measured in three
ways: objective, subjective, and statistical. However, as Green, Mclntosh and
Vignoles (1999) have already stated, the main problem is that there is still lacking
a unique and efficient measurement for education mismatch, and applying one

or another measurement would change the results, due to their sensitivity.

In Chapter Three, | used the statistical mean approach since the SLFS data do
not allow one to apply another type of measurement. However, PIAAC data do
allow to calculate the three approaches. Some authors have already used these
data to calculate these mismatches using alternative measurements. For
instance, Martinez Garcia (2013) used objective, subjective and statistical
methods and found that the degree of over-qualification ranges from 13.8 percent
(statistical method) to 20.7 percent (subjective method) for the working population
between 25 and 65 years old. Flisi et al. (2014), on the other hand, found that the
level of over-education level in Spain ranged from 12 percent when the education
mismatch is measured using years of education (YEAR1, statistical mean
approach) to 43 percent when they use subjective methods (SUB_EDU1, using
the level of education and self-reported opinion on the real level of education
needed for the current job). According to previous studies, the proportion of
mismatched workers varies in relation to the approach used to measure them,

being higher when subjective methods are used.

In this chapter, | measure the education mismatch using two different
approaches: statistical mean and subjective. For the statistical mean approach
and following Verdugo and Verdugo (1989), | apply the same rule as in the
previous chapter. Thus, | calculate the mean of years of education for the
population employed in each two-digit break-up occupation group. The mean of
years of education for each occupation group plus/minus a standard deviation is
used as a threshold to divide the workers as over-educated, under-educated or

adequately matched. Therefore, individuals are classified as adequately matched
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when their years of education are between the upper and the lower thresholds.
They are classified as over-educated if the years of education they have done
are higher than the ones of the mean plus a standard deviation of the rest of the
counterparts working in the same occupational group. And they are considered
as under-educated if the years of education they hold are lower than the low
threshold. Finally, those individuals with a number of years of education between
the upper and the lower thresholds are classified as education adequately
matched.

In contrast, the subjective method calculates the difference between the years of
attained education and the years of education required to get the job to determine
the number of years of education mismatch (over-/required/under- education) for
each individual. In PIAAC data, both variables yrsqual (years of attained
education) and yrsget (years of education required to get the job) are derived
from individuals’ answers. Individuals answer in ISCED education levels, and
those are transformed to the minimum years of education to obtain that grade.®’
The concrete questions are: “Which of the qualifications on this card is the highest
you have obtained?” for yrsqual (question b_q0O7a) and “Still talking about your
current job: If applying today, what would be the usual qualifications, if any, that
someone would need to GET this type of job?” for yrsget (question d_q172a).
Therefore, according to the answers to these questions, individuals are classified
as over-educated (under-educated) if the years of attained education (yrsqual)
are higher (lower) than the years of education required to get the job (yrsget), and
they hold the required education level (matched or adequately educated) if the
years of attained education are the same as the ones required by the job.

The distribution of education mismatch in the Spanish labour market can be found
in the next section. Moreover, a Pearson Chi-squared test for non-correlation is

calculated to test the correlation between both of the education measurements.

" |SCED is the International Standard Education Classification (https://ec.europa.eu/eur
ostat/statistics-explained/index.php/International_Standard_Classification_of Educatio
n_(ISCED))
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Once the population has been classified according to the education mismatch,
the probability of being over-educated is calculated. In order to account for a
possible sample selection, the Heckman two-step model has been applied. To
reiterate, the objective of using this model is to correct the possible bias from non-
randomly selected samples. In this sense, and according to Trevis Certo et al.
(2016), the significance of the estimated coefficients of the explanatory variables
of the selection equation should be tested to corroborate whether there is a
potential problem of sample selection. These calculations can therefore be used
to validate whether there is a sample selection problem or not. Moreover, a probit
model has also been estimated to be used as a baseline for comparison with the
Heckman two-step estimations.

Regarding the Heckman two-step model, and as has been shown in the previous
chapter, the assumptions required by this model imply the need to use it
cautiously. First, there can be some problems when the sample is small or it
contains few observed data points. In order to have an adequate sample, in this
chapter | used all the 25-64-year-old population working as employees instead of
using only data for 25-64-year-old university graduates. However, a variable
accounting for qualification level facilitates the division of the individuals between
those with a university degree and those with lower educational levels. Overall,
the total sample includes 4,442 observations 22 percent of which are individuals
holding at least one university degree. Regarding their labour situation, 58
percent of these people are working as employees and 42 percent are
unemployed. From those 2,586 individuals working as employees, 26.8 percent
are over-educated when the statistical mean approach is used, and 36.7 percent
when the subjective approach is used.

Table 4. 4. Main statistics of the sample

Total Men (%) Women (%)
Observations 4,442 46.7 53.3
University graduates 993 40.9 59.1
Employed 2,586 51.5 48.5
ver-
?St:ti:toilgacl:lart::an approach) 694 42.8 57.2
Over-educated (Subjective method) 948 47.3 52.7

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Equally as in the previous chapter, | follow Trevis Certo et al. (2016) to confirm
that the Heckman two-step model is adequate to analyse these data. First, as
was demonstrated in the previous paragraph, the dependent variable of the
outcome equation (being over-educated) is only observed in a subsample.
Second, the effect of other possible covariates on the correlation between the
error terms should also be considered. In this sense, the size of the company or
the industrial sector are also two covariates that may be considered. A negative
relationship between the size of the company and the likelihood of being over-
educated is expected. But, the influence of the industrial sector is not clear. It
depends on the category of reference and the way the sectors are classified.
Therefore, it is not possible to conclude which will be the direction of the
correlation between the error terms when the other potential omitted variables
are considered. Nevertheless, the important issue to consider here is that if these
variables were included in the model, they would reinforce (positively or
negatively) the correlation between the error term of the two equations (outcome
and selection).

Third, in the following section we will see how the significance of the Wald test of
independent equations (athrho) rejects the null hypothesis of no correlation
between the error terms, at least when the statistical mean approach is used to
measure the degree of education mismatch. This result validates the
appropriateness of using the Heckman two-step model.

Formally, the Heckman two-step model can be defined as follows:

Pr (Over-educated) = ﬂ0+Binj +¢  Outcome equation [4.1]

1if Z*>0;
* = GjWij+ei /=
0 otherwise
Pr (Z=1)= ¢ (o4W;) Selection equation [4.2]
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In this case, the variables included in the outcome and selected equations will be

defined as follows:

BASELINE SPECIFICATION

Outcome equation [4.1]

Dependent variable: whether the individual is over-educated (dummy
variable: 1 if s/he is over-educated. O if s/he is not over-educated (s/he is
adequately educated or under-educated)).

Independent variables: personal characteristics (woman, age group,
nationality, and qualification), a spatial variable (NUTS-1 region of
residence), and a variable to define the job characteristics (public/private
sector).

Where,

o Woman (dummy variable: 1 if woman, 0 if man).

o Age group (dummy variable (4 groups): 25-34, 35-44, 45-54, and
55-64; reference category: 25-34).

o Not Spanish (dummy variable: 1 if not Spanish; 0 if Spanish).

o University graduates (dummy variable: 1 if s/he holds a university
degree or a higher educational level, O if s/he holds an educational
level lower than university degree).

o Private sector (dummy variable: 1 if public sector; 0 if private
sector).

o Region (dummy variable using the NUTS-1 classification; reference

category: area of Madrid).

Selection equation [4.2]
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Dependent variable: whether the individual is employed (dummy
variable: 1 if s/he is an employed employee, O if s/he is an unemployed
employee).

Independent variables: personal characteristics (woman, age group,
nationality, qualification, and health), a spatial variable (NUTS-1 region of

residence).
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Where,

o Woman (dummy variable: 1 if woman, 0 if man).

o Age group (dummy variable (4 groups): 25-34, 35-44, 45-54, and
55-64; reference category: 25-34).

o Not Spanish (dummy variable: 1 if not Spanish; 0 if Spanish).

o University graduates (dummy variable: 1 if s/he holds a university
degree or a higher educational level, O if otherwise).

o Excellent-good health (dummy variable: 1 if the subject has
declared to have a good, very good or excellent health status; O if
the subject has declared to have a poor or very poor health status).

o Region (dummy variable using the NUTS-1 classification; reference
category: area of Madrid).

Using the previous classifications of education mismatch (statistical mean
approach and subjective approach), the dependent variable of the outcome
equation [4.1] is a dummy variable that has value 1 when the individual is
classified as over-educated, and value 0 when the individual is not over-
educated, thus s/he is under-educated or adequately matched.

The independent variables of the outcome equation can be classified into three
main groups: those accounting for the personal characteristics of the individual,
those considering the characteristics of the region where the individual is living,
and a third group related to the job characteristics.

Regarding the first group, the personal characteristics, all of them are dummy
variables. Woman, Not Spanish and University graduates are single dummy
variables since the variable only has two categories. They only have value ‘0’ or
“1’. The value of the ‘0’ and ‘1’ for each of the variables has been clearly explained
in the previous description of the model. For instance, university graduates is a
variable accounting for the educational level of the individual and, as has already
been explained, it has value ‘1’ when the individual has an educational level equal
or higher to ISCED 5B (first stage of tertiary education), and value ‘0’ when the

individual has a lower educational level.

Chapter 4. Effects of cognitive skills heterogeneity 219



Nuria Mallorqui Ruscalleda

The variable age group requires a more precise description. Age group includes
four categories: ‘25-34’, ‘35-44’, '45-54’, and ‘55-64’. From them, four dummy
variables has been created to include in the model. The youngest (‘25-34’) is the
reference category and it aims at including all the individuals who are finishing
their formal studies and entering the labour market for the first time. The group
‘35-44’ includes, in the Spanish case, those individuals who are starting or have
just started to live independently from the parents, either living alone or as a
couple with a partner. Most of them will also probably have children. The second
middle group ('45-54’) mainly includes families with or without children. The
difference from the previous group is in the fact that in this latter group individuals
have been in the labour market for longer. According to the Job Matching Theory
it would indicate they are less likely to be over-educated, since they have had
time to adjust their educational level to their job. Finally, the oldest group, ‘55-64’,
will include the last years of the career, meaning, the consolidation of the career,
and even, in some cases, pre-retirement, although the latter will be less likely to
try to extend the years of active work and to delay retirement thanks to the new

policies.

About the region of residence, | have used here the NUTS-1. The same region
classification is used in Chapters Three and Five. NUTS-1 is a group of large
administrative areas and they are considered to be major socio-economic regions
by the European Commission. Therefore, it makes sense to consider them from
the point of view of the Spanish labour market. For the Spanish case, NUTS-1

includes seven regions.

As regards the job characteristics, only whether the workplace is in the public or
private sector has been considered. In fact, this variable can be considered as a
proxy of the size of the firm, since smaller companies are usually in the private
sector, especially in the Spanish case where more than 85 percent of the private
companies are small and midsize enterprises (SMEs).%

%2 https://industria.gob.es/es-es/Servicios/MarcoEstrategicoPYME/Marco%20Es
tratégico%20PYME.pdf
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| have considered to also including other variables as for instance, the industry
sector, the field of study or whether the individual has participated in training

activities recently.

A covariate accounting for the industrial sector was included in some models,
however its inclusion reduced the statistical significance of the model. Moreover,
the post-estimation Wald test suggests not including it. Therefore, in the end it

was not included.

Regarding field of study, it has been demonstrated that it is likely that some fields
of study teach more specific skills than others and that it influences the probability
of being employed and being over-educated (Dolton and Vignoles, 2000; Green,
Mclintosh and Vignoles, 1999; Montt, 2015). In the previous chapters, little has
been said regarding the possible difference in the probability of being over-
educated that can emerge among university graduates due to the field of study
of their degree. PIAAC data do include field of study of the degree, and therefore,
the possible situations in the labour market or the difference level of skills they
have acquired at university can be considered.

Despite the fact that field of study is an important variable to consider, the few
observations of each of the categories when this variable is included made the
estimation of the model impossible. Besides, the post estimation F test suggests

not including them.

| have also tried to include a covariate accounting for whether the individual has
participated in training activities since when accounting for abilities not only is it
important to measure them, but also to take into account when they have been
acquired and, furthermore, if they have been used since they were acquired. It is
well known and frequently discussed in the literature that skills are not permanent,
one can improve them, but they can also be reduced or worsened when they are
not used. Time might have a negative effect on the skills acquired and part of this
knowledge might be obsolete, especially when the individual is not using it
(Brown, 2001; Desjardins and Warnke, 2012; Weiss, 1995). Consequently, the
continuous training of the workers, either in or out of the workplace as well as the

continuous use of these skills, becomes extremely important to maintain workers’
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skills. Continuous technical and productive innovation makes it necessary to
update the workers’ knowledge in general, but especially for those who are
underusing their skills. This is especially true in those economies where the level
of educational mismatch is not negligible and permanent, since those
mismatched individuals are underusing their skills at work. However, the post
estimation adjusted Wald test for ‘training’ was not statistically significant and
therefore the null hypothesis could not be rejected indicating that the coefficients
for this variable may be 0. Besides, the inclusion of this variable reduces its
statistical significance. Therefore, | have not include it in the end.

The Heckman two-step model has a second equation, the selection equation
[4.2]. This equation accounts for a possible sample selection of the data. In this
case, it accounts for the probability for an individual to have already been chosen
to be employed. The main problem is that, the dependent variable of the selection
and the outcome equation are usually related, and therefore it is difficult to find a
variable that only affects the dependent term of the equation [4.2]. In this case,
different variables have been considered to be candidates for exclusion variables:
whether the individual has children, whether their partner is working, or the

general health status reported by the individual.

Regarding the partner’s labour situation, it is likely that the labour situation of the
partner affects the probability for the individual to be employed or not. When in
the household there are two or more people and one of them is working, it may
influence the likelihood that the other person accepts a job or not, depending on
their characteristics. The sign of this impact is uncertain since it depends first on,
whether the partner is working, and second, on which sort of job s/he has, or to
be more precise, in the amount of the wage s/he receives. The post estimation F
test confirms the statistical significance of the variable rejecting the null
hypothesis and suggesting including the variable in the model. However, the
higher standard errors for the estimated coefficients of the variables of the

outcome equation suggest it is not a good exclusion restriction.

A similar impact is produced whether there are children at home or not, since the

need to receive a regular wage is essential when there are children in the
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household. Again, the impact of this variable is not obvious because on the one
hand, it is expected that those families with young children are more prone to stay
at home with them. But, on the other hand, they will also need higher incomes to
maintain them. In this case, the post estimation F test does not reject the null
hypothesis of coefficient being equal to zero. These results suggest that the
variable should not be included since it was not contributing to the model, and
therefore, it has after consideration not been included.

Finally, a variable accounting for the general state of health of the individuals
included in the background questionnaire has been included as a restriction
variable. The individual answered the following question: “In general, would you
say your health is excellent, very good, good, fair, or poor?”. The variable recoded
here as a dichotomous variable with value ‘1’ if the individual replies that they
have good, very good or excellent health status, and ‘0’ if otherwise. A formal
Hausman-type test was run to confirm that after the recodification the regression
coefficients for the variable health are indeed the same. Besides, the post-
estimation F test confirms the significance of including it. Besides, the estimated
coefficients for the outcome equations are either statistically significant or with

lower standard errors.

The rest of the independent variables included in the selection equation [4.2] are
also included in the outcome equation [4.1] and they have already been described
and explained in the previous paragraphs.

The objective of the chapter is to allow for the effect of skill heterogeneity on the
probability for university graduates to be over-educated. Therefore, in order to
see how the inclusion of a variable accounting for skill heterogeneity affects the
probability of being over-educated, | run three different specifications of the probit
and the Heckman two-step models. The baseline specification (BS) is the one
described above. As was detailed in the formal definition of the model, the other
two specifications derived from BS include a new covariant in the outcome
equation [4.1]. This new independent variable is a numeric one and it accounts
for the literacy PIAAC scores in the literacy specification (LS) and for the

numeracy PIAAC scores in the numeracy specification (NS). | run two different
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models including the cognitive skills separately because both scores cannot be
included jointly since they are highly correlated (Flisi et al., 2014; Levels, Van der
Velden and Allen, 2013; Nieto and Ramos, 2011). LS and NS are also specified
below.

Previous literature has pointed out the possible problems of endogeneity in the
use of educational level and cognitive skills to analyse their effect on over-
education, since it is expected that those individuals with higher educational level
also have higher cognitive skills. However, the importance of accounting for skills
heterogeneity recommend including this variable.

LITERACY SPECIFICATION (LS)
Outcome equation [4.1]

- Dependent variable: as in the Baseline Specification (BS), the dependent
variable is whether the individual is over-educated (dummy variable: 1 if
s/he is over-educated. O if s/he is not over-educated (s/he is adequately
educated or under-educated)).

- Independent variables. This specification includes the same as in the BS:
personal characteristics (woman, age group, and qualification), a spatial
variable (NUTS-1 region of residence), and a variable to define the job
characteristics (public/private sector). But it also includes an additional
variable accounting for the literacy proficiency skills.

o Literacy (continuous variable accounting for PIAAC literacy

proficiency scores)
Selection equation [4.2]

- Dependent variable: as in the BS, the dependent variable is whether the
individual is employed (dummy variable: 1 if s/he is an employed
employee, 0 if s/he is an unemployed employee).

- Independent variables. This specification includes the same as in the BS:
personal characteristics (woman, age group, nationality, qualification, and
health), a spatial variable (NUTS-1 region of residence). But it also

includes an additional variable accounting for the literacy proficiency skills.
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o Literacy (continuous variable accounting for PIAAC literacy

proficiency scores)

NUMERACY SPECIFICATION (NS)

Outcome equation [4.1]

Dependent variable: as in the BS, the dependent variable is whether the
individual is over-educated (dummy variable: 1 if s/he is over-educated. 0
if s/he is not over-educated (s/he is adequately educated or under-
educated)).
Independent variables. This specification includes the same as in the BS:
personal characteristics (woman, age group, and qualification), a spatial
variable (NUTS-1 region of residence), and a variable to define the job
characteristics (public/private sector). But it also includes an additional
variable accounting for the literacy proficiency skills.

o Numeracy (continuous variable accounting for PIAAC numeracy

proficiency scores)

Selection equation [4.2]

Dependent variable: as in the BS, the dependent variable is whether the
individual is employed (dummy variable: 1 if s/he is an employed
employee, 0 if s/he is an unemployed employee).
Independent variables. This specification includes the same as in the BS:
personal characteristics (woman, age group, nationality, qualification, and
health), a spatial variable (NUTS-1 region of residence). But it also
includes an additional variable accounting for the literacy proficiency skills.
o Numeracy (continuous variable accounting for PIAAC numeracy

proficiency scores)

All the models have been run taking into account the design of the sample. That

is, the 80 replications of the jackknife method have been applied to correct the

estimation bias and to obtain more robust standard errors. Besides, when the

literacy and numeracy scores are included as covariates (LS and NS,
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respectively), all ten plausible values have been imputed using multiple
imputation methods to reduce the test error caused by the IRT applied by PIAAC
to get the ten plausible values for these two variables.

4.4. Results

This section is divided into three sub-sections in order to facilitate the analyses
of the results. The following subsection depicts the results for the pairwise
comparison of the PIAAC proficiency scores by country. Subsection 4.4.2 depicts
the estimated coefficients for both models (probit and the Heckman two-step)
when the education mismatch has been calculated using the statistical mean
approach. Subsection 4.4.3 analyses the predicted probability for a 25-64-year-
old university graduate to be employed and over-educated conditional on the

probability of being already employed.

4.4.1. Variation in individuals’ cognitive skKills across countries

Using PIAAC data for the five countries considered in the previous parts of this
chapter (England, France, ltaly, Spain, and Sweden), | analyse here to what
extent the difference between the means of the literacy and numeracy PIAAC
scores across countries are statistically significant (Table 4.5).

The test of means difference between groups and the Levene’s test for equal
variances confirms in both cases, for literacy and numeracy scores, that neither
the means nor the variances are equal among groups. Furthermore, the contrast
between the mean by country confirms the country’s dispersion shown in Figure
4.4,

Table 4.5 shows, for instance, that the French scored on average 10.2 points
more than the Spanish in the literacy proficiency test, and 9.6 points more in the
numeracy proficiency test. Likewise, the Swedish scored 29.2 literacy proficiency
points more than the Spanish, and 36.7 points more in numeracy, on average.
The lowest differences were between the Italian and Spanish cognitive skills.
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Indeed, the Tukey test does not identify a statistically significant difference at the

5 percent level for the mean of the literacy skills for the Italian and the Spanish.

Table 4. 5. Pairwise comparison of the means of the literacy and numeracy
scores by country.

Literacy Numeracy
10.1776 *** 9.6600 ***
France 0.8510 0.9593
ital 0.9144 n.s. 45306 ***
Spain y 0.9462 1.0667
Sweden 29.2362 *** 36.7170 **
0.9737 1.0977
Enaland 19.9312 *** 14.1500 ***
9 0.9176 1.0343
Test of means' differences 323.08 *** 316.49 ***
between groups (F)
Levene’s test for equal 17 4172 *+ 35.2610 ***

variances (F)
Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Standard errors are in italics.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Therefore, from the five countries considered here, Spain is the country where
their workers have scored lower literacy and numeracy PIAAC proficiency scores.
The larger differences are in the numeracy scores between the Swedish and the
Spanish. Besides, the standard errors for both cognitive skills and for all countries
are relatively small, indicating that the difference of the means is rather precise.
These results contrasted with the fact that the proportion of over-educated
university graduates in the Spanish labour market is one of the highest in

European countries.

Differences in the educational system, but also in the labour market structures
may be the main causes of this disparity. However, a pairwise comparison of the
means does not allow one to conclude what is causing this effect. Whether it is
due, for instance, to the excess in the use of fixed-term contracts which reduces
the probability for the worker to follow on-the-job training; or if it is due to the high
rates of unemployment and especially long-term unemployment which can lead

to a deterioration of the individuals’ skills cannot be extracted from this analysis.
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Nevertheless, it is important to bear in mind that lifelong learning is more and
more essential in both cases, in life and at work. The continuous improvement of
the technologies, and especially, all the innovations related to the Information and
Communication Technologies (ICT) make continuous learning necessary to

update and maintain individuals’ skills and knowledge.

4.4.2. Measuring the cognitive skills effect on the probability of

being over-educated

Focusing now on the Spanish labour market, a variation of the Heckman two-step
model is used here to estimate the probabilities for an individual to be over-
educated and what effect accounting for individuals’ skills heterogeneity has on
this probability. Besides, a probit model is also run to use as a baseline. In both
cases, the dependent variable is whether the individual is over-educated.
Therefore, individuals should be first classified by their education mismatch in the

labour market.

Table 4. 6. Education mismatch in the Spanish labour market by gender
and educational level. Statistical mean approach (in percentages)

. Lower than university University education or
EQucatlon education higher
mismatch Men Women Men Women
Under-educated 32.5 31.3 0.0 0.0
Matched 60.3 61.7 57.6 53.6
Over-educated 7.2 7.0 42.4 46.4
Total 100.0 100.0 100.0 100.0

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Tables 4.6 and 4.7 show the proportion of education mismatch in the labour
market by gender and educational level. Both over-education measurements are
categorical variables and all the cells of the two-way table contain more than five
observations. Therefore, a Pearson Chi-squared test is adequate to check the
independence between both measurements. The high statistical significance of
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this test (p=0.000) confirms the observed differences between both

measurements are statistically significant.*®

Table 4. 7. Education mismatch in the Spanish labour market by gender
and educational level. Subjective approach (in percentages)

. Lower than university University education or

Education . .

mismatch education higher

Men Women Men Women

Under-educated 26.0 16.8 6.0 3.7
Matched 42.0 38.8 50.2 58.7
Over-educated 32.0 44 4 44.0 37.5
Total 100.0 100.0 100.0 100.0

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

According to the results from Tables 4.6 and 4.7, the difference in the proportion
of university-graduate women who are over-educated is 8.9 percentage points
(pp), 37.5 percent using the subjective method and 46.4 percent using the
statistical mean approach. For men, this difference is much lower, 1.6 pp (44.0
when the subjective approach is used and 42.4 percent using the statistical mean
approach). Moreover, for men the subjective approach gives higher proportions
of over-educated university graduates, whereas for women the higher percentage
of over-educated university graduates is when the statistical mean approach is
calculated.

These differences among the proportions of over-education by measurement
may be explained by the differences in the nature of the measurements
themselves, and especially by the nature of the subjective measurement. In this
sense, and regarding men, the subjective approach gives a higher proportion of
over-educated workers. This result is in concordance with the studies which
conclude that the subjective measurements tend to overestimate the mismatches
(Hartog, 2000). In contrast, the proportion of over-educated women is higher
when the statistical mean approach is applied. These latter results may be more

related with women'’s lower expectations in their jobs.

% Pearson chi2(4) = 289.1027 Pr=0.000
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According to PIAAC data, the subjective method uses the worker’s point of view
to determine which qualification s/he would need to get the job if they were
applying for it today. Concretely, the question that workers are answering is: “Still
talking about your current job: If applying today, what would be the usual
qualification, if any, that someone would need to GET this type of job?”.
Therefore, it seems sensible to suppose there is a gender difference in the
relationship among the proportions of over-educated and their jobs’ expectations.

Higher differences between both over-education measurements appear when
individuals with lower educational levels are considered (lower than university
education). In this latter case, the proportion of over-educated men or women is
lower than 10 percent when the statistical mean approach is calculated, and it
rises up to 32 percent for men and 44.4 for women when the subjective
measurement is used. Notice here that the proportion of under-educated
university graduates is zero when the subjective education mismatch

measurement is applied.

The following tables show the estimated coefficients for the probit model when
the statistical mean approach is used to calculate the proportion of education
mismatch (Tables 4.8 to 4.10). The same results using subjective education

mismatch measurement can be found in Appendix 3.

Estimated coefficients from a probit model cannot be interpreted in a
straightforward way since the accumulative function of the probit model is based
on a standard normal distribution. Therefore, the estimated coefficients account
for the effect that a change in the independent variable has on the dependent
variable in z-score units. However, here we are keen on anticipating the positive
or negative effect that a specific variable has on the dependent variable
maintaining constant the rest of the variables. Moreover, predicted probabilities
for an individual to be over-educated and employed conditional on whether s/he
is employed are also depicted in the next subsection.

For the three specifications (Baseline, Literacy, and Numeracy) and for both over-
education measurements (statistical mean approach and subjective method), the

statistic F is highly statistically significant when the probit model is applied (Tables
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4.8 to 4.10 for the statistical mean approach and Appendix 3 for subjective

methods).

Table 4. 8. Estimated coefficients of the probit model. BS and statistical
mean approach

(Y=over-educated)

Jackknife  Sig.

Independent variables (reference category) Coef. Std. Err.  Level
Woman (Man) -0.0852 0.0744 n.s.
35-44 -0.0484 0.0704 n.s.
‘&%‘f&%wp 45-54 02568  0.0989 *
55-64 -0.2909 0.1198 *
Not Spanish (Spanish) 0.2911 0.1242 =
University gra(_iuates 1.1647 0.0886 ***
(Lower educational levels)
Public (Private) -0.2226 0.0871 *
North-West 0.3742 0.1520 *
North-East 0.3385 0.1053 **
Region Central Area 0.1335 0.1195 ns.
(Madrid) East 0.0630 0.1030 n.s.
South 0.1524 0.1142 n.s.
Canary Islands -0.1067 0.2389 n.s.
Constant -1.5767 0.1195 ***
Number of observations 2,459
F(13,67) 17.26 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

In contrast to what might be expected, the estimated coefficients for the probit
model suggest a positive relationship between higher cognitive proficiency scores
(literacy or numeracy) and the probability of being over-educated. Indeed, these
estimated coefficients are only statistically significant for the LS when the
subjective method is used to calculate the education mismatch (Appendix 3). For
the NS when the subjective education mismatched measurement is used and for
the literacy and numeracy specifications when the statistical mean measurement
is used, the estimated coefficients are statistically not significant (Tables 4.8 to
4.10). However, these results may hide the positive relationship between being
highly skilled and being employed since the probit model does not account for
the sample selection effect. Therefore, it is possible that the positive effect that
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literacy or numeracy skills have on the probability of being employed is higher
than the negative effect that they have on the probability of being over-educated.
As a result, the total effect that the estimated coefficients of the probit model are
showing in the probability of being over-education are, in fact, the latent effect of
being employed.

Moreover, data suggest a higher effect for literacy than for numeracy scores. The
inclusion of the literacy proficiency scores has a higher effect on the estimated
coefficients of the other covariates. See for instance, the reduction in the
estimated coefficient for the education level variable when the literacy and the
numeracy scores are included in the estimation model. The higher effect of the
literacy skills on the estimated coefficients of the probit model may be caused by
the general higher literacy proficiency PIAAC scores than the numeracy ones for
the Spanish population (Fig. 4.1).
Table 4. 9. Estimated coefficients of the probit model. LS and statistical
mean approach
(Y=over-educated)

Jackknife  Sig.

Independent variables (reference category) Coef. Std. Err.  Level
Woman (Man) -0.0675 0.0753 n.s.
A 35-44 -0.0464 0.0706 n.s.
9e-9rouP  45.54 -0.2431  0.0979 *
(25-34)
55-64 -0.2542 0.1241 *
Not Spanish (Spanish) 0.3242 0.1299 ~*

University graduates

(Lower educational levels) 11134 0.0985

Literacy 0.0014 0.0011 n.s.
Public (Private) -0.2302 0.0867 *
North-West 0.3638 0.1503 *
North-East 0.3448 0.1037 *
Region Central Area 0.1295 0.1189 n.s.
(Madrid) East 0.0580 0.1027 n.s.
South 0.1469 0.1142 n.s.
Canary Islands -0.0973 0.2414 n.s.
Constant -1.9371 0.3153 ***
Number of observations 2,459
F(14,76.9) 19.01 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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In the BS (Table 4.8), the estimated coefficient for the education variable was
1.1647, whereas it is 1.1134 in the LS (Table 4.9) and 1.1155 in the NS (Table
4.10). The positive sign of this estimated coefficient and its highly statistical
significance confirm the higher probability for university graduates to be over-
educated compared to those individuals holding lower educational levels. This is

also confirmed by the literature.

Similar results are found when the subjective over-education measurement is
used, even if the estimated coefficients for the education covariant are statistically
not significant. The estimated coefficient for the education level in the BS is
0.0977, whereas it drops to 0.0910 for the NS and to 0.0624 for the LS (Appendix
3).
Table 4. 10. Estimated coefficients of the probit model. NS and statistical
mean approach
(Y=over-educated)

Jackknife  Sig.

Independent variables (reference category) Coef. Std. Err.  Level

Woman (Man) -0.0576 0.0761 n.s.
Age-group 35-44 -0.0471 0.0705 n.s.
(25-34) 45-54 -0.2434 0.0987 *
55-64 -0.2573 0.1247 *
Not Spanish (Spanish) 0.3229 0.1283 *

University graduates

(Lower educational levels) 11155 0.0967

Numeracy 0.0013 0.0010 n.s.
Public (Private) -0.2284 0.0869 *
North-West 0.3712 0.1508 *
North-East 0.3466 0.1036 **
Region Central Area 0.1342 0.1196 n.s.
(Madrid) East 0.0616 0.1025 n.s.
South 0.1569 0.1152 n.s.
Canary Islands -0.0885 0.2427 n.s.
Constant -1.9308 0.2926 ***
Number of observations 2,549
F(14,77) 19.5 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Including cognitive skills as covariates also reduced the estimated coefficient for
the variable accounting for gender (Woman), whereas it increases the differences
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between the probability of those workers being over-educated and employed in
the public sector and those employed in the private sector. The estimated
coefficients for the variable Public is -0.2226 in the baseline specification and -
0.2302 and -0.2284 in the literacy and numeracy specification, respectively
(Tables from 4.8 to 4.10). Estimated coefficients for this independent variable are
only statistically significant when the statistical mean approach is used to
measure the degree of education mismatch (Tables 4.8 to 4.10). In this case, the
estimated coefficients are negative indicating that those working in the public
sector are less likely to be over-educated. As has already been stated in the
methodology section, this public/private sector difference in the probability of
being over-educated may be hiding the size company effect. Private companies
are more likely to be smaller than the public ones. Especially in the Spanish
labour market where the SMEs represent more than 85 percent of the business

network.

Regarding gender difference, the results are not conclusive since the estimated
coefficients for the gender variable are statistically not significant in all of the
specifications for the statistical mean approach. However, in all three
specifications the estimated coefficients are negative indicating the lower
probability for women to be over-educated than men. These results are not in
concordance with the main literature, indicating that some latent variables, as for
instance the lower probability for women being employed, have an influence on
the gender differences in the probability of being over-educated.

Besides, and as expected, the results suggest a reduction in the gender
difference in the probability of being-over-educated when the cognitive skills are
included as independent variables in the model, indicating that the Spanish labour
market is taking into account individuals’ skill heterogeneity. In this sense, it
appears that accounting for numeracy skills further reduces the value of the
estimated coefficient. See, for instance, the estimated coefficient in Tables from
4.8104.10, itis -0.0852 when the cognitive scores are not considered (Table 4.8),
-0.0675 when the literacy skills are introduced as a covariant (Table 4.9), and -

0.0576 when the numeracy skills are included (Table 4.10).
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As regards age-group, estimated coefficients for the probit model for the 35-44
age-group are statistically not significant in all the specifications when the
statistical mean approach is used to measure the degree of over-education
(Tables 4.8 to 4.10). However, for all the specifications and measurements, the
estimated coefficients are negative and, as in the previous variables, accounting
for cognitive skills reduces the differences in the effect that being in one group or
another has on the probability of being over-educated. The negative sign of the
estimated coefficient for the oldest generations indicates that they are less likely
to be over-educated than the youngest ones (the reference category 25-34).
Indeed, for the three specifications when the statistical mean approach is used,
the coefficient is higher in the oldest generation (-0.2434 for the 45-54 year-old
and -0.2573 for the 55-64 year-old in the NS).

The estimated coefficients for the 35-44 age-group are statistically not significant,
whereas estimated coefficients for the 45-54 age-group are only statistically
significant when the statistical mean approach measurement is applied. For these
latter two groups, the sign of the estimated coefficients is positive when the
subjective method is used and negative when the statistical mean approach is

applied. Therefore, results are not conclusive for these age-groups.

By region, few estimated coefficients are statistically significant for the three
specifications and both education mismatch measurements. Moreover, the
estimated coefficients do not follow a same pattern and the effect of including the
cognitive skills is different in each of the categories. Nevertheless, two main
tendencies can be extracted from these data. First, for all specifications the sign
of the estimated coefficients is the same for each of the education mismatch
measurements, indicating the robustness of the results. Second, including a
variable accounting for cognitive skills does vary the estimated coefficient,
although it is not in the same direction in all regions. These latter results suggest
that accounting for them is relevant when the likelihood of being over-educated
is calculated.

Overall, the estimated coefficients for the probit model does not confirm the

negative effect between higher cognitive skills and the probability of being over-
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educated, although the sample selection might hide this effect. Nevertheless,
including cognitive skills as covariates does affect the estimated coefficients of
the rest of the covariates. In most of the cases, the inclusion of literacy and
numeracy plausible values reduces the effect that other independent variables
have on the probability of being over-educated. This result suggests the important
effect that cognitive skills have on individuals’ labour market opportunities, and
therefore, the importance of accounting for cognitive skills when the likelihood of
being over-educated is calculated.

The previous probit models have been estimated ignoring the possible sample
selection. Estimated coefficients of Tables 4.8 to 4.10 and the fact that 40 percent
of the population are not affected by the dependent variable of the selection
equation (employed) suggests considering the fact that data are not randomly
distributed. The estimated coefficients for the Heckman two-step model
presented in the previous section are depicted in the following tables. The
dependent variable of the outcome equation [4.1] is the probability of being over-
educated, whereas the dependent variable of the selection equation [4.2] is the
probability of being employed.

Using these PIAAC data, and to confirm that there is sample selection, estimated
coefficients of the probit model of the selection equation are presented in Table
4.11 for the BS, and in Table 4.12 and 4.13 for the LS and NS, respectively.

These coefficients are statistically significant for most of the variables, although
they are statistically not significant for some of the categories of age-group and
region. These results suggest a potential sample selection problem and imply the
need to use the Heckman two-step model to obtain more robust estimates (Trevis
Certo et al., 2016). In this case, the results indicate that to estimate the probability
of being over-educated is relevant to condition it on the probability that the
individual is already employed. This is true for both over-education
measurements, since the selection equation does not include it as a variable. The
potential sample selection of the data is also confirmed by the fact that only part
of the population can be over-educated, those who are employed (60 percent).
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Table 4. 11. Estimated coefficients of the probit model of the selection

equation [4.2]. BS

Y= Employed
. Jackknife  Sig.

Independent variables (reference category) Coeff. Std. Err.  Level
Woman (Man) -0.2901 0.0381 ***
Age-group 35-44 0.0189 0.0599 n.s.
(25-34) 45-54 -0.0651 0.0627 n.s.

55-64 -0.7560 0.0637 ***
Not Spanish (Spanish) -0.2671 0.0640 ***
University gra(_iuates 0.6584 00547 ***
(Lower educational levels)
Excellent-good health (Poor health) 0.1784 0.0508 **

North-West -0.1275 0.0834 n.s.

North-East -0.0244 0.0854 n.s.
Region Central Area -0.1991 0.0727 **
(Madrid) East -0.1901 0.0746 *

South -0.3981 0.0684 ***

Canary Islands -0.7305 0.1293 ***
Constant 0.6133 0.0872 ***
Number of observations 4,213
F(13,67) 50.27 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Table 4. 12. Estimated coefficients of the probit model of the selection

equation [4.2]. LS

Y= Employed
. Jakknife  Sig.
Independent variables (Reference category) Coeff. Std. Err.  Level
Woman (Man) -0.2772 0.0395 ***
Age-group (25- 35-44 0.0315 0.0603 n.s.
34) 45-54 -0.0181 0.0649 n.s.
55-64 -0.6555 0.0680 ***
Not Spanish (Spanish) -0.1687 0.0647 *
University gra(_iuates 0.5149 0.0565 ***
(Lower educational levels)
Literacy 0.0034 0.0005 ***
Excellent-good health (Poor health) 0.1522 0.0520 **
North-West -0.1500 0.0834 n.s.
North-East -0.0123 0.0865 n.s.
. . Central Area -0.2338 0.0739 **
Region (Madrid) g 02135  0.0744 **
South -0.4003 0.0684 ***
Canary Islands -0.7091 0.1298 ***
Constant -0.2282 0.1602 n.s.
Number of observations 4,213
F(14,76.8) 64.14 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table 4. 13. Estimated coefficients of the probit model of the selection
equation [4.2]. NS

Y= Employed
. . Jackknife Sig.
Independent variables (reference variables) Coeff. Std.Err. Level
Woman (Man) -0.2418 0.0404 ***
Age-group 35-44 0.0306 0.0602 n.s.
(25-34) 45-54 -0.0019 0.0652 n.s.
55-64 -0.6308 0.0691 ***

Not Spanish (Spanish) -0.1461 0.0648 *
University gra(_iuates 0.4715 00559 ***
(Lower educational levels)
Numeracy 0.0043 0.0005 ***
Excellent-good health "
(Poor health) 0.1503 0.0519

North-West -0.1299 0.0830 n.s.

North-East -0.0076 0.0856 n.s.
Region Central Area -0.2216 0.0740 **
(Madrid) East -0.2084 0.0731 **

South -0.3737 0.0687 ***

Canary Islands -0.6675 0.1316  ***
Constant -0.4567 0.1521 **
Number of observations 4,213
F(14,76.9) 69.9 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

A significance test for the exclusion variable included in the selection equation
[4.2] has been run to check its validity. The highly statistically significant results
for the post estimation test validate the use of the variable ‘health’ as the
exclusion variable.* Even so, and as expected, the estimated coefficients for this
variable show higher probabilities of being employed for those reporting good or

excellent health (Lawrence, 2017).

The statistical significance of the athrho and rho for the Heckman two-step model
when the model includes the over-education measured by statistical approach

confirms the correlation between the error terms of the outcome and selection

% For the sample where the education mismatch was calculated using the statistical
mean approach, the adjusted Walt test for the exclusion variable was F(1,79)= 12.33
p=0.0007 for the BS; F(1,77)=8.56 p=0.0045 for the LS; and F(1,76.7)=8.38 p=0.0049
for the NS.
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equation. This result suggests the use of the selection model to get unbiased
estimated coefficients. The correlation between the error terms of both equations
of the model cannot be confirmed when the subjective method is used to measure
the degree of over-education since the athrho and rho are statistically not
significant. The estimated coefficients for the dependent variables are not

statistically significant either.

The estimated coefficients for the Heckman two-step model when the statistical
mean approach is used to measure the degree of education mismatch are
depicted in the following tables (Tables 4.14 to 4.16), whereas the estimated
coefficients for the three specifications when the subjective education mismatch
measurement is used can be found in Appendix 3.

Important differences in the estimated coefficients appear when the possible
sample selection is considered compared to the results for the probit model. As
has already been explained, an over-estimation of the coefficients for the probit
model is expected, since it has not accounted for the fact that only individuals
who are already employed are likely to be over-educated. The results depicted
from Tables 4.14 to 4.16 not only show more accurate estimations but also sign
changes. It is worth highlighting here, for instance, the change in the sign of the
gender and cognitive skills variables.

The estimated coefficients of the selection equation show a positive relationship
between higher cognitive skills and the probability of being employed indicating
that those abler workers are the ones selected by the employers to work.
Moreover, the negative sign of the variables accounting for cognitive skills for
both measurements and specifications suggest the validity of the positive
relationship between having higher skills and being employed in highly skilled
jobs. It has already been stated by Assignment Theory (Tinbergen, 1956;
Sattinger, 1980; Hartog, 1981), Job Competition Model (Thurow, 1970), and Job-
Matching Theory (Jovanovic, 1979a; Jovanovic, 1979b; Sicherman, 1987,
Sicherman and Galor, 1990).
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Table 4. 14. Estimated coefficients of the Heckman two-step model. BS
and statistical mean approach

Y=(over-educated |employed)

Jackknife  Sig.

Independent variables (Reference category) Coef. Std. Err Level
Woman (Man) 0.1162 0.0681 n.s.
Age-group 35-44 -0.0416 0.0589 n.s.
(25-34) 45-54 -0.1224 0.0851 n.s.

- 55-64 0.2971 0.1675 n.s.
2 Not Spanish (Spanish) 0.3496 0.0944 ***
© University graduates

:3; (Less than university education) 0.4303 0.2175 n.s.
o Public (private) -0.1607 0.0654 *

g North-West 0.3569 0.1197 **

S North-East 0.2669 0.0948 **

o Region Centre 0.2307 0.0995 *
(Madrid) East 0.1617 0.0795 *

South 0.3268 0.0920 **
Canary Islands 0.3706 0.2028 n.s.
Constant -0.8037 0.1927 ***
Woman (Man) -0.3056 0.0384 ***
Age-group 35-44 0.0145 0.0613 n.s.
(25-34) 45-54 -0.0857 0.0630 n.s.
55-64 -0.7597 0.0666 ***
S Not Spanish (Spanish) -0.2674 0.0654 ***
%=  University graduates e
3 (Less than university education) 0.6593 0.0556
g Excellent-good health x
S (Poor health) 0.1697 0.0544

= North-West -0.1092 0.0799 n.s.

% North-East -0.0012 0.0840 n.s.

o Region Centre -0.1651 0.0699 *
(Madrid) East -0.1739 0.0704 *

South -0.3730 0.0678 ***
Canary Islands -0.7055 0.1273 ***
Constant 0.5995 0.0841 ***

Number of observations 4,158

F (13, 67) 5.49 ***

athrho -1.3304 **

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table 4. 15. Estimated coefficients of the Heckman two-step model. LS
and statistical mean approach

Y=(over-educated |employed)

Independent variables (Reference category) Coef. Jg;:(li(ll(zr::fe Lsel\?e-l
Woman (Man) 0.1395 0.0562 *
Age-group 35-44 -0.0469 0.0569 n.s.
(25-34) 45-54 -0.1233 0.0763 n.s.

55-64 0.3105 0.1263 *
S Not Spanish (Spanish) 0.3046 0.0924 **
=  University graduates .
% (Less than university education) 0.3783 0.1516
o Literacy -0.0013 0.0008 n.s.
g Private (Public) -0.1485 0.0615 *
9 North-West 0.3470 0.1079 **
= North-East 0.2462 0.0868 **

O Region Centre 0.2536 0.0953 **
(Madrid) East 0.1838 0.0754 *

South 0.3407 0.0870 ***
Canary Islands 0.4171 0.2003 *
Constant -0.3944 0.2934 n.s.
Woman (Man) -0.2895 0.0398 ***
Age-group 35-44 0.0230 0.0611 n.s.
(25-34) 45-54 -0.0401 0.0641 n.s.
55-64 -0.6618 0.0688 ***
c Not Spanish (Spanish) -0.1651 0.0655 *
O University graduates I
§ (Less than university education) 0.5132 0.0572
g Literacy 0.0034 0.0005 ***
= Excellent-good health "
S (Poor health) 0.1360 0.0532
o North-West -0.1283 0.0791 n.s.

g North-East 0.0136 0.0842 n.s.
Region Centre -0.1936 0.0697 **
(Madrid) East -0.1919 0.0702 **

South -0.3699 0.0674 ***
Canary Islands -0.6754 0.1271 ***
Constant -0.2602 0.1551 n.s.

Number of observations 4,158

F (13,.) .

athrho -1.5959 ***

rho -0.9210 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table 4. 16. Estimated coefficients of the Heckman two-step model. NS
and statistical mean approach

Y=(over-educated |employed)

Jackknife Sign.

Independent variables (Reference category) Coef. Std. Err.  Level

Woman (Man) 0.1303 0.0538 *
Age-group 35-44 -0.0482 0.0561 n.s.
(25-34) 45-54 -0.1262 0.0744 n.s.
55-64 0.3124 0.1156 **
S Not Spanish (Spanish) 0.2870 0.0890 **
=  University graduates s
% (Less than university education) 0.3711 0.1277
© Numeracy -0.0020 0.0008 *
g Private (Public) -0.1411 0.0589 *
9 North-West 0.3333 0.1059 **
= North-East 0.2362 0.0845 **
O Region Centre 0.2516 0.0936 **
(Madrid) East 0.1847 0.0732 *
South 0.3350 0.0843 ***
Canary Islands 0.4117 0.1982 *
Constant -0.1786 0.2727 n.s.
Woman (Man) -0.2518 0.0407 ***
Age-group 35-44 0.0173 0.0605 n.s.
(25-34) 45-54 -0.0273 0.0640 n.s.
55-64 -0.6387 0.0694 ***
c Not Spanish (Spanish) -0.1415 0.0658 *
O University graduates e
'§ (Less than university education) 0.4676 0.0565
S Numeracy 0.0044 0.0005 ***
= Excellent-good health .
S (Poor health) 0.1285 0.0522
o North-West -0.1059 0.0790 n.s.
g North-East 0.0194 0.0833 n.s.
Region Centre -0.1786 0.0698 *
East -0.1866 0.0688 **
South -0.3395 0.0677 ***
Canary Islands -0.6307 0.1288 ***
Constant -0.5033 0.1474 **
Number of observations 4,158
F (14, .) .
athrho -1.7187 ***
0 -0.9377 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Furthermore, accounting for cognitive skills affects the estimated coefficients of
the rest of the covariates of the selection model, the probability of being
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employed. However, the same effect has not been found for the covariates of the

outcome equation (probability of being over-educated).

Regarding gender, the positive sign of the estimated coefficients of the outcome
equation and the negative ones for the selection equation are consistent with the
main literature. Women are less likely to be employed and more likely to be over-
educated when they are employed than men. The value of the estimated
coefficients is higher for the literacy and numeracy specifications than for the
baseline specification, indicating that including a variable accounting for skills
heterogeneity increases the gender differences in the probability of being over-
educated and reduces the gender differences in the probability of being employed
(selection equation). These results may hide some latent effect from
unobservable variables as for instance the gender differences in literacy and
numeracy PIAAC proficiency scores (Fig. 4.3).

Regarding age-groups, the results from the Heckman two-step model differ
depending on the education mismatch measurements. The estimated coefficients
when the statistical mean approach is used depicts a higher probability of being
over-educated for the oldest generations than the youngest, whereas the results
are reversed when the subjective education mismatch measurement is used.
Moreover, for all specifications and education mismatch measurement the

estimated coefficients are statistically not significant.

By educational level, and as expected and already stated by the probit model,
the estimated coefficients of the Heckman two-step model also confirm the higher
probability of being employed and being over-educated for those workers holding
a university degree. These results suggest that holding a university degree is still
advantageous in the Spanish labour market, even if it is not in a ‘perfect job’,
since being a university graduate increases the likelihood of being employed in
the labour market although the tasks of the job do not require a university
graduate to do them.

Spaniards still have lower probabilities of being over-educated than those holding
a foreign nationality. As has already been explained above, the fact of holding a
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foreign degree may reduce the likelihood for foreign university graduates to be

working in a highly skilled job in the Spanish labour market.

In general terms, accounting for skills’ heterogeneity reduces the effect that the
independent variables have in each of the categories in both dependent
variables: the probability of being employed and the probability of being over-
educated. Therefore, when the skills’ heterogeneity is not considered the effect
of the covariates on the dependent variable (the probability of being over-
educated) are over-estimated, and in fact, they are hiding, in part, the effect of
this skills’ heterogeneity. This is the case, for instance, of the predicted
probabilities for a university graduate to be over-educated seen in Chapter Three.
As seen before, the values might be over-estimated, even if their general trends
are still being valid.

4.4.3. Conditional predicted probabilities for a 25-64-year-old

university graduate to be over-educated

Predicted probabilities for being over-educated have been calculated by gender,
educational level, and age-group for each of the specifications. The objective is
to test whether the probability of being over-educated varies, when the skill
heterogeneity measured by observable cognitive skills, is included in the model.
Tables from 4.17 to 4.19 show the predicted probabilities for a 25-64-year-old
individual to be over-educated conditional on being employed (predicted
probabilities for the Heckman two-step model when the dependent variable of the
outcome equation is ‘1=over-educated’ conditional on that the dependent variable
of the selection equation is also “1=employed’). In all the cases, the proportion of
over-educated has been measured using the statistical mean approach. Similar
tables showing the predicted probabilities when the subjective educational

mismatch measurement is used can be found in Appendix 3.

The predicted probabilities of success conditional on the success of the selection
equation, that is, the predicted probability for a 25-64-year-old individual to be
employed and over-educated conditional on being already employed reveal some
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differences among groups. Different values are found in the probability of being

over-educated depending on the education mismatch measurement used.

Table 4. 17. Predicted probabilities for a university graduate being over-
educated in the Spanish labour market by gender, age-group, and
educational level. BS

Pr(Over-educated=1, Employed=1)/Pr(Employed=1)

Lower than university

University graduates

graduates
Pred. Std. Sig. Pred. Std. Sig.
Prob. Err. Level Prob. Err. Level
25-34 0.0799 0.0139 *** 0.3523 0.0278 ***
g 3544 0.0610 0.0097 *** 0.3167 0.0289 ***
= 45-54 0.0416 0.0099 *** 0.2767 0.0295 ***
55-64 0.0320 0.0124 ~* 0.3063 0.0471 ***
= 25-34 0.0619 0.0119 *** 0.3525 0.0300 ***
“E’ 35-44 0.0460 0.0093 *** 0.3109 0.0338 ***
O 45-54 0.0297 0.0089 ** 0.2661 0.0322 ***
= 55-64 0.0203 0.0092 * 0.2744 0.0458 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Table 4. 18. Predicted probabilities for a university graduate being over-
educated in the Spanish labour market by gender, age-group, and

educational level. LS
Pr(Over-educated=1, Employed=1)/Pr(Employed=1)

Lower than university University graduates

graduates
Pred. Std. Sig. Pred. Std. Sig.
Prob. Err. Level Prob. Err. Level
25-34 0.0821 0.0145 *** 0.3436 0.0268 ***
= 35-44 0.0629 0.0099 *** 0.3072 0.0295 ***
= 45-54 0.0439 0.0103 *** 0.2702 0.0301 ***
55-64 0.0356 0.0141 * 0.3072 0.0452 ***
= 25-34 0.0653 0.0131 *** 0.3491 0.0312 ***
“E’ 35-44 0.0490 0.0098 *** 0.3071 0.0340 ***
O 45-54 0.0324 0.0092 ** 0.2657 0.0322 ***
= 55-64 0.0234 0.0106 * 0.2827 0.0449 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table 4. 19. Predicted probabilities for a university graduate being over-
educated in the Spanish labour market by gender, age-group, educational
level. NS

Pr(Over-educated=1, Employed=1)/Pr(Employed=1)

Lower than university University graduates

graduates
Pred. Std. Sig. Pred. Std. Sig.
Prob. Err. Level Prob. Err. Level
25-34 0.0822 0.0145 *** 0.3455 0.0269 ***
g 3544 0.0613 0.0096 *** 0.3065 0.0289 ***
= 45-54 0.0430 0.0102 *** 0.2705 0.0296 ***
55-64 0.0345 0.0139 * 0.3084 0.0445 ***
= 25-34 0.0678 0.0136 *** 0.3530 0.0307 ***
“E’ 35-44 0.0495 0.0098 *** 0.3085 0.0330 ***
O 45-54 0.0331 0.0092 ** 0.2689 0.0313 ***
= 55-64 0.0238 0.0108 * 0.2892 0.0454 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

Despite the different value on the predicted probabilities regarding the education
mismatch measurement used, some general features for the results for both
measurements can be summarised as follows. First, there is a higher probability
for men to be over-educated in each age-group or educational level, although the
difference here appears to be rather small. For instance, the predicted
probabilities of being over-educated when the statistical mean approach is used
for 25-34-year-old university graduate men is 33 percent whereas it is 32 percent

for their female counterparts.

Second, there is a higher likelihood for university graduates to be over-educated
than those with lower educational levels for each age-group and gender. The
probability of being over-educated is lower than 10 percent for those holding
lower educational levels than a university degree, whereas it is always above 20
percent and sometimes above 30 percent for those individuals with university
education when the statistical mean approach is used. For the subjective
measurement (Appendix 3), the probabilities are higher than 25 percent for both

educational levels, but they are even higher for those holding a university degree.

Third, there is little increase in the probability of being over-educated for those
with lower educational levels than a university degree when the literacy and
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numeracy skills are considered, whereas it decreases for those holding a
university degree. These results indicate the higher effect that accounting for
cognitive skills has on the education mismatch for those individuals with higher
educational levels. A higher demand for those skills among highly skilled jobs
may be the main cause of these results.

In brief, according to the results, in the Spanish labour market, the likelihood for
a university graduate to be over-educated is not much influenced by their level of
cognitive skills, and in particular, by their level of literacy and numeracy skills. The
results are consistent, regardless of the model (probit or the Heckman two-step
model), the measurement of over-education (statistical mean approach or
subjective methods), or the type of cognitive skill (literacy or numeracy). The
magnitude of result is also, quite similar, typically a change of around 2
percentage points: therefore, the probability of being over-educated changes only
to a small extent when skill heterogeneity is taken into account. Therefore, the
results tend to confirm the lower probability of being over-educated for those
university graduates with higher observable cognitive skills. These results are in
concordance with the Job Competition Model (Thurow, 1970) and the
Assignment Theory (Tinbergen, 1956; Sattinger, 1980; Hartog, 1981).

This does not mean that in the Spanish labour market the level of skills is not
taken into account. Maybe, literacy and numeracy are not the best indicators to
assess the level of skills of the university graduates in the Spanish labour market.
There are other skills that could also affect the probability of being over-educated
that might be more important in the Spanish labour market itself, as for instance,
social skills or problem solving abilities. Unfortunately, these abilities were not
measured in the Spanish PIAAC survey and therefore they could not be included
in this analysis.
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4.5. Has skills heterogeneity conditioned the likelihood of a
university graduate being over-educated in the Spanish

labour market?

The main objective of this chapter is to measure to what extent accounting for the
individual’s skills heterogeneity affects the probability of being over-educated. It
was expected to find a negative relationship between the cognitive skills and the
probability of being over-educated. Assignment theory and Job-Matching Theory
suggest that those individuals with higher cognitive skills will be the ones who will
be more likely to be hired in the best (skilled) jobs, and therefore who will be less
likely to be over-educated. In contrast, those university graduates with lower
cognitive skills will be more likely to work in jobs which require lower skills, but as
they hold higher formal education degrees, they will be classified over-educated,
even if they are not really over-skilled. The idea behind this is that those
individuals who are considered as over-educated, because they have been at
school for more years than the ones required or needed for the job they are
securing, were, in reality, low skilled workers. That is, they have the degree, the
formal qualification, but they hold lower abilities than their counterparts. Or in

other words, they will be considered as over-educated but not as over-skilled.

In this sense, it may be useful to recall Chevalier's distinction between the
‘apparent’ and the ‘genuine’ over-educated (Chevalier, 2003). The ‘apparent’ is
the individual who does not really have the skills despite holding the educational
level, whereas the ‘genuine’ will be the one that holds the educational and the
skills level. Nevertheless, in both cases, they are working in a job where the
educational level required or needed is lower than the one they formally hold.

Using the Spanish PIAAC data, this chapter has analysed to what extent the
individuals’ observable skills heterogeneity affects the likelihood for a university
graduate to be over-educated in the Spanish labour market. In this sense, the
chapter has two main contributions. First, and using the PIAAC data of five
European countries (England, France, Italy, Sweden, and Spain), the variation in
skills across countries is calculated. Using the classification of Esping-Andersen
and Regini (1999) regarding the European labour markets, the pairwise
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comparisons across countries show big differences between Scandinavian and
South European countries for both cognitive skills, whereas Anglo-Saxon and
Continental Europe tend to be less substantial.

Second, and focusing on the Spanish labour market, a probit model and a
variation of the Heckman two-step model are run in three different variations,
including and not including the literacy and numeracy proficiency. Therefore,
each one of the three specifications has been run four times: using probit model
and using the Heckman two-step model, and each of the models using first data
where the proportion of over-educated university graduates has been measured

using the statistical mean approach and then using the subjective approach.

The comparison of the results of the three specification is used then to analyse
whether the inclusion of cognitive skills reduces the likelihood of being over-
educated, at least as far as university graduates are concerned. Nevertheless,
and according to the results from the predicted probabilities of success, the
impact that this effect has on the probability for a university graduate to be over-
educated is very limited, independent from the gender and age-group.

Two key implications can be derived from this result. First, including only
observable cognitive skills is not enough to consider skill heterogeneity among
university graduates, at least, as regards the Spanish labour market. The results
indicate that other unobservable factors should be affecting the likelihood for
university graduates to be over-educated in Spain. This may be related to a
higher demand for other sort of skills for university graduates such as team work
competences or ability to adapt to new situations, which are usually more
characteristic of highly skilled jobs.

Literacy and numeracy skills are basic cognitive skills required in people’s
everyday life. However, highly skilled jobs usually require more specific cognitive
skills, for instance, the ability to do research (social, scientific, or even historical
research) or to develop independent work (as an independent professional or as
an employee) or to lead team work. Some of them are innate abilities, and other
are the sort of abilities that one might learn in on-the-job trainings or with

experience.
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Second, a negative relationship between the literacy and numeracy skills and the
probability of being over-educated has been found, even if it is very low. This
latter result is therefore consistent with the Theory of Job Competition and the
Assignment Theory. This may indicate that a precise measurement of the
cognitive skills will increase its effect on the probability of being over-educated.
In this sense, it would be useful, for instance, to have the proficiency scores for
problem solving in technology-rich environments and reading components
available for the Spanish case. It would likely help to address some of the

weaknesses of accounting only for literacy and numeracy proficiency scores.
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“Simulation is a particular type of modelling. Building a model well-
recognized way of understanding the world: something we do all the time,
but which science and social science has refined and formalized.”

Gilbert and Troitzsch (2005, p. 2)

Chapter 5. The future employability of university

graduates in the Spanish labour market

Knowing the tendency for more skilled workers to be adequately employed in highly
Skilled jobs, and, above all, knowing the tendency for younger generations to enter at
university and for them to be employed in an adequate job could be used to design
more adequate educational and active labour market policies by policy makers. Using
data from the Spanish Labour Force Survey and population and demographic figures
from the National Statistical Institute (INE), this chapter forecasts the number of over-
educated university graduates by single ages, genders, and regions in the Spanish

labour market for the next ten years, from 2019 to 2030.
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5.1. Introduction

The previous chapters have shown how in Spain, as in most developed countries,
the expansion of the supply of and demand for university studies were in parallel with
the growth of the education mismatches in the labour market, and especially, over-
education. Using data from the Spanish Labour Force Survey (SLFS) for the whole
population, Chapter Two displays the main changes in the educational level of the
supply of and demand for workers in the Spanish labour market in the last decades
of the 20" century and beginning of the 21%. It depicted the increase in the
educational level of the population and the decrease in the unskilled jobs supplied by
the labour market, and especially for women.

Using also data from the SLFS, but focusing on the 25-64-year-old university
graduates, Chapter Three analysed the probability for them to be over-educated in
the Spanish labour market from 1995 to 2018. An increase in the probability of being
over-educated has been found in the Spanish labour market during the last decades
of the 20™ century and beginning of the 21°'. This result reflects the mismatch in the
intensity of the growth of the supply of and demand for university graduates,
suggesting the possibility that the Spanish labour market has not been able to
accommodate the increasing supply of university graduates.

Finally, Chapter Four used data from the PIAAC to measure the impact that
accounting for skill heterogeneity has on the probability for a 25-64-year-old university
graduate to be over-educated. The results of the fourth chapter demonstrated that
accounting for either literacy or numeracy skills heterogeneity is not enough to justify
the difference in the likelihood for university-graduates to be over-educated either by

gender or age-group.

Keeping in mind all these results, this fifth chapter aims at using all this information
as a starting point to forecast the probability for university graduates to be over-
educated in the Spanish labour market the next years, from 2019 to 2030. The
objective is to forecast future trends for the supply of and demand for university
graduates in order to achieve a better educational balance for them in the Spanish

labour market.

252 Chapter 5. Forecasting university graduates’ employability



Human Capital Investment and Labour Market Response in Spain

Therefore, in order to offer a starting point for policy makers to design future
educational or active labour market policies, this fifth chapter uses different scenarios
to forecast the trend of the education mismatch for university graduates in the
Spanish labour market.

Using different sources, | create here a sample with actual data for the Spanish
population by gender, single ages and region. It also includes the proportion of
individuals employed and not employed by educational level and occupation. This is
the actual data used as a baseline to analyse the trend in the proportion of university
graduates and in their tendency to be employed by sort of occupation (skilled or not
skilled). Then, three scenarios are described to project the future trend of the
parameters of the model in order to foresee the number of over-educated university
graduate in the Spanish labour market from 2019 to 2030.

Traditionally mathematics has been used in social sciences, and especially in
economics to formalise theories. It has already been used for the Classic Economic
Theory. However, simulations and forecasts have spread in parallel with the use of
computers. It started in the 1960s when the first computers where used at research
institutes (Gilbert and Troitzsch, 2005). Improvements in the technology and the
emergence of personal computers which are cheaper and increasingly powerful and
easy to use propelled the use of computer simulations among professionals,
researchers and students.

A simulation in social science aims at understanding a current real situation in order
to be able to model the relationship among the variables implied and, therefore, to be
able to apply mathematical methods to forecast the near future. However, this is not
a simple job. According to Gilbert and Troitzsch (2005), simulation-based research
should include the following six stages: first, it is important to delimitate the research
variable, which variable it is and which future trend we would like to know. Second,
some real data regarding the behaviour of this variable are needed to fix its past and
actual trend. Third, and perhaps the most important part of the simulation, or at least
the part which will make the difference in the outcome, is the model design. In this
stage, the assumptions regarding the future trend of the model should be delimited.

It is important here to be able to rationally justify the predicted behaviour of the
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independent variables. For instance, if | assume an increase in the number of
students entering at university it should be, for example, due to (a) an increase in the
number of young people because of, for instance, an increase in the birth rate in the
previous years, or (b) a reduction in the university fees, or (c) more opportunities for
them to access to university studies, e.g. a change in admissions policy or an

increase in the supply of universities or university studies.

Following Gilbert and Troitzsch (2005), the last three stages of the simulation are
directly related to check the robustness of the model. The fourth stage is about
verifying that the model works. Thus, there are enough data for all variables and the
model is consistent or it runs without any hindrance. Fifth, the results of the model
should be validated, that is, the output of the model is consistent with the previous
behaviour of the variable and the assumptions made. And sixth, there is a sensitivity
analysis to understand the behaviour of the model when limited changes are included

in the variables behaviour.

Therefore, this chapter attempts to offer a starting point for policy makers to identify
the most critical points and to design the best educational and active labour market
policies to combat them. The aim has already been delimited. It is to foresee the trend
for the proportion of 25-64-year-old over-educated university graduates, by single
ages, gender, and regions. As a result, the research variable is the number of
university graduates working in a non-highly-skilled job.

According to Gilbert and Troizsch’s stages of a simulated-based research, the first
stage has, then, already been defined. The remaining stages will be developed in this
chapter which is structured as follows: Section 5.2 describes the sources used to
analyse the actual behaviour of the parameters used in the forecast. The
methodology used to forecast the degree of over-education in the next years in the
Spanish labour market is explained in Section 5.3. Section 5.4 presents the results of
the forecast for the three scenarios, and Section 5.5 includes a discussion accounting
for the effects that the unforeseen external shock of COVID19 is causing in the
Spanish economy, and therefore, their effects on the Spanish labour market. Section
5.6 concludes the chapter.
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5.2. Sources, data, and variables

The data analysis from the previous chapters has demonstrated the education
mismatch problems of the Spanish labour market, and especially for 25-64-year-old
university graduates. It was already evident in the 1990s, it has increased over time
and especially during the economic crisis, and it is still noticeable in 2018. These
previous results demonstrate that accounting for gender as well as regional
differences is important when the educational mismatch is measured. Therefore, the
forecast of this chapter will also account for these differences and the calculations
and analysis will therefore be done using data for single ages, genders, and regions
(NUTS-1).

The second stage of a simulated-based research is, according to Gilbert and
Troitzsch (2005), to know about the past and current trend of the research variable.
Given that this chapter aims at forecasting the proportion of over-educated university
graduates in the Spanish labour market, the data used in this second stage should
describe the actual trend for this variable in order to fix their recent behaviour. To do
so, this chapter uses different data from the National Statistics Institute (INE).

Single individual data accounting for the characteristics of over-educated university
graduates in the Spanish labour market has not been found. Therefore, individual
data from the SLFS from 2014-2018 is used here to create a dataset in which each
observation refers to a single age, gender, and region (NUTS-1). For instance, the
identification number (Id) 180 is for the number of men who were 25 years old in
2016, that is, those males who were born in 1991 and living in the economic region
of Madrid. Therefore, the same Id (180) is for the number of men who were 26 years
old in 2017 and living in the economic region of Madrid, and for those men living in
the economic region of Madrid who in 2018 were 27 years old. As a result, for each
observation (Id), | have categorised the number of individuals by educational level,
and the number of university graduates employed, and whether they are working in
a highly skilled job. Table 5.1 summarises the actual data for Spain included in the

sample.
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Table 5. 1. Population and university graduates by age and year. Spain, 2014-

2018
Population

Men Women

Year Number % out of _total Number % out of ?otal
population population
2014 13,116,312 0.50 13,086,934 0.50
2015 13,044,699 0.50 13,042,651 0.50
2016 12,968,842 0.50 13,011,651 0.50
2017 12,932,310 0.50 13,000,419 0.50
2018 12,949,414 0.50 13,042,298 0.50
University graduates

Men Women

Year Number % out of total Number % out of total
men women
2014 1,800,112 13.72 2,080,880 15.90
2015 1,855,286 14.22 2,147,550 16.47
2016 1,932,608 14.90 2,256,235 17.34
2017 1,995,469 15.43 2,357,600 18.13
2018 2,049,187 15.82 2,474,631 18.97
University graduates employed

Men Women

Year Number % out of university Number % out of university
graduate men graduate women
2014 1,497,962 83.21 1,590,237 76.42
2015 1,569,849 84.61 1,670,085 77.77
2016 1,598,156 82.69 1,781,061 78.94
2017 1,729,843 86.69 1,890,705 80.20
2018 1,781,103 86.92 2,003,924 80.98
University graduates employed in highly skilled jobs

Men Women

Year % out of university % out of university
Number graduate men Number graduate women
employed employed

2014 1,096,432 73.19 1,067,657 67.14
2015 1,125,101 71.67 1,110,808 66.51
2016 1,171,262 73.29 1,194,928 67.09
2017 1,231,310 71.18 1,265,982 66.96
2018 1,241,905 69.73 1,294,163 64.58

Source: SLFS (2" quarters) (INE).

Actual data from the previous table show the gender equal distribution of the
population and its low variability. Regarding the number of university graduates, two
main features can be depicted: first, the constant year-on-year increase, and second,
the higher proportion of university graduates among women than men although the
variation is low (between 2 and 3 percentage points). For instance, according to the
data, in 2018, almost 19 percent of 25-64-year-old women were university graduates,

whereas for men this percentage was 15.8. In contrast, a higher proportion of
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university graduate men than women were employed in the Spanish labour market.
In 2018, for example, these percentages were 86.9 for men and 80.9 for women.
Moreover, the proportion of university graduates matched in highly skilled jobs were
also higher for men than for women. Data from the previous table show that in 2018
69.7 percent of university graduate men employed were employed in a highly skilled
job, that is, they were adequately matched, whereas for women this percentage was
64.6. These results are in concordance with the results of the previous chapters which
indicate the higher probability for women to be over-educated than men.

On the website of INE, population and demographic statistics and datasets are
available. In particular, | have used INE’s population projection for the years from
2019 to 2030. All these data can be found by single ages, gender, and regions.
Therefore, | do not hypothesise regarding birth rates, mortality rates and possible
internal or external migration, and take the official projections data as reasonable and
applicable. Hence, using as a baseline the distribution and tendency of the official
demographic projections, | can focus on the supply of and demand for university
graduates in the Spanish labour market in the near future, that is in ten years’ time.

Table 5. 2. Population by gender and year. Spain, 2014-2030

Men Women Variation rate
VELR N % N % VEELS Men Women
2014 13,116,312 0.50 13,086,934 0.50 2014-15 -0.55 -0.34
2015 13,044,699 0.50 13,042,651 0.50 2015-16 -0.58 -0.24
2016 12,968,842 0.50 13,011,651 0.50 2016-17 -0.28 -0.09
2017 12,932,310 0.50 13,000,419 0.50 2017-18 0.13 0.32
2018 12,949,414 0.50 13,042,298 0.50 2018-19 0.57 0.55
2019 13,023,462 0.50 13,114,170 0.50 2019-20 -0.12 0.10
2020 13,008,442 0.50 13,127,234 0.50 2020-21 -0.23 0.10
2021 12,979,117 0.50 13,140,779 0.50 2021-22 -0.30 -0.03
2022 12,940,803 0.50 13,137,127 0.50 2022-23 -0.34 -0.09
2023 12,897,000 0.50 13,124,674 0.50 2023-24 -0.34 -0.09
2024 12,852,956 0.49 13,113,089 0.51 2024-25 -0.34 -0.13
2025 12,808,833 0.49 13,096,547 0.51 2025-26 -0.32 -0.10
2026 12,767,522 0.49 13,084,074 0.51 2026-27 -0.35 -0.14
2027 12,723,320 0.49 13,065,293 0.51 2027-28 -0.36 -0.16
2028 12,678,129 0.49 13,044,869 0.51 2028-29 -0.43 -0.27
2029 12,624,136 0.49 13,009,239 0.51 2029-30 -0.37 -0.23

2030 12,576,914 0.49 12,979,244 0.51
Source: From 2014 to 2018 SLFS (2™ quarters) (INE), and from 2019 to 2030 the population
projection from INE (http://www.ine.es)
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Table 5.2 shows the population by gender and year, and their year-on-year variation
for each gender from 2014 to 2030. Actual data have been depicted in blue and data
from INE’s projection in black. The year-on-year variation is rather low each year, and
showing a downward trend in most of the years. Moreover, the highest decrease is in
the number of men, provoking an increase in the proportion of 25-64-year-old women
living in Spain. Nevertheless, the data used in this chapter is disaggregated data. As
has already been explained | have created a dataset where the proportion of
individuals by educational level, etc. are divided by gender, single ages, and regions
(NUTS-1).

Table 5. 3. NUTS-1 and NUTS-2 correspondence classification

NUTS-1 NUTS-2 NUTS-1 NUTS-2
Asturias Castile and Leon
North-West Cantabria Central area Castile-La Mancha
Galicia Extremadura
Aragon Catalonia
Navarra East Valencia
A LliubLD: Basque Country Balearic Islands
La Rioja i
.J South Andal_usna
Madrid Madrid Murcia

Canary Islands Canary Islands

Source: https://ec.europa.eu/eurostat/web/nuts/national-structures-eu

Regarding regions, INE uses the more disaggregated geographical classification of
NUTS-2 (17 regions), but then it can be grouped in NUTS-1 (7 regions) using the
correspondence table found on the Eurostat webpage (Table 5.3). The main reason
for using NUTS-1 as a geographical classification is to have significant data for each
of the observations. Even if there are no real ‘individual’ data, it is classified by
regions, gender, and single ages, therefore in some ages the number of observations
can be low. This geographical classification is the same as the one used in the
previous chapters, and using a more aggregated geographical classification also
makes the presentation of the results easier to understand.

The total sample includes, therefore, 20,483 observations with 1,078 different
‘individuals’. The data including all information for ‘individuals’ (number of university

graduates, number of university graduates employed, and number of university
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graduates employed in highly skilled jobs) are from 2014 to 2018; whereas the
number of total population by single ages, gender and regions is available from the
SLFS from 2014 to 2030. Actual data from the SLFS from 2014 to 2018, and forecast
data from the projection of population from INE from 2019 to 2030.

In the following sections the figures showing the projected data will also depict the
real data. In these, the upward tendency that each one of the variables (number of
university graduates, number of university graduates employed, and number of
university graduates employed in highly skilled jobs) has recently followed can be
clearly identified. Moreover, the forecast is also run backwards to 2007 to check the

consistency of the projection’s results and actual data.

5.3. Scenarios and methodology

According to Gilbert and Troitzsch (2005), and as was stated in the Introduction of
this chapter, this section is the cornerstone of the simulation. It does not mean that
the remaining parts of the process are not important, however, the decisions taken
here are the ones that will determine the outcome and therefore the validity and the
suitability of the results; although foreseeing the near future for demographic,
economic or social variables is always a good practice.

Generally speaking, economic, social, and population simulations or projections tend
to be cautious and a little hazardous. The main reason is that it is difficult to foresee
both the direction and the real effect of an external shock on the population or on the
economy. Therefore, a forecast is usually derived from the real data and the current
or the planned economic and social policies. Besides, the outcome of the economic
and social policies needs some time to be reflected in the real world. Therefore, it
seems sensible to opt for more conservative suppositions, especially when a short
period of time is foreseen.

Nevertheless, sometimes reality strikes with totally unforeseen events which could
alter the real data completely, and therefore the results of the simulation. However,
even when this occurs, the model may still be valid if a new scenario is included. For

instance, in the Spanish case, in population projections of the 90s, nobody was
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expecting that the number of people migrating to the country would increase as it did
at the end of the 90s, and even less that the upward trend would last for such a long
time. The main reason was that Spain had traditionally been a country of emigration
and not the other way round. Nevertheless, it happened and the number of people
living in Spain and participating in the formal and informal labour market increased,
since most of the migrations were driven by economic causes and therefore they

were people of working age.

Overall, using the projection of the population of the National Statitstical Institute (INE)
as baseline data, this projection considers three scenarios. All three scenarios use
the estimated coefficients of a regression model including the real data from 2014 to
2018 estimated by gender and region, as initial data. Then, Scenario 1 assumes a
quite steady tendency and supposes that the last two years’ average tendency for
each of the variables and for each of the ages, genders, and regions remains for the
remaining years. Therefore, it adds to the initial data the last two years’ average
tendency (2017-2018) of the number of university graduates (U1), university
graduates employed (W1), and university graduates employed in highly skilled jobs
(HSJ1) by gender and region to foresee the following years, from 2019 to 2030.

Scenario 2 opts for the same hypothesis as Scenario 1 as regards to the number of
university graduates (U1) and the number of university graduates employed in highly
skilled jobs (HSJ1). Therefore, the difference between Scenarios 1 and 2 is on the
number of university graduates employed (W). For them, this second scenario uses
the last year-on-year average of the Gross Domestic Product (GDP) of each region
to increase the number of university graduates employed. The hypothesis is that the
variation in the number of university graduates employed will be half of the year-on-
year average variation of the GDP of each region (W2). Therefore, in this case,
regional differences are considered, but not gender, since there are no gender
differences in the GDP data. Even so, in this case, slight regional differences appear,
since year-on-year variation on the GDP in 2017-2018 was positive and around 3
percent in most of the Spanish regions. Only the Madrid area and the East region had
higher variations (4.2 and 6.6 percent, respectively, see Table 5.5).
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Figure 5. 1. Gross Domestic Product and university graduates employed

Figure 5.1 shows the positive relationship between GDP and the number of university
graduates employed in Spain during the last decade. Even if the data does not
confirm a causal relationship, it shows that there is some relationship between
economic expansion valued as the variation in the GDP growth and the number of
university graduates employed in the labour market. Indeed, for most of the years,
the dots are scattered around the line. Only data from 2011 fall above the line,
showing that for this year lower levels of GDP are related to a higher number of
university graduates employed compared to the other years. The variation in the
components of the GDP as well as the composition of this employment should be
deeply analysed in order to be able to extract solid conclusions from this data.
However, taking into account the general behaviour of the rest of the years, the
confirmation of this positive relationship between GDP and the number of university
graduates employed is enough for the aim of this research.
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Scenario 3 is, indeed, a variation of Scenario 2, and uses the same hypothesis for
the number of university graduates (U1) and the number of university graduates
employed (W2), but it adds a variation in the number of university graduates
employed in highly skilled jobs (HSJ2). In this third scenario, therefore, half of the
proportion of Research and Development (R+D) investment out of the GDP has been
considered as a percentage of variation for the number of university graduates
employed in highly skilled jobs. The idea behind it is that R+D investment allows the
firms to get a skill biased technological change which in parallel is expected to
increase the demand for university graduate workers. This latter hypothesis seems
sensible, at least in the Spanish case. Using data from 1980 to 2000 De Juan Asenjo
and Lopez Santiago (2004) analysed the effect that technological change had on the
occupational distribution in Spain. They concluded that the technological change was
skewed promoting the professional and technical jobs. More recently, Gonzalez
Pandiella (2014) also conclude an increase in the creation of jobs in the Spanish
labour market, and especially, jobs highly skill demanding. Besides, according to the
following figure (Fig. 5.2) in more recent years this positive relationship between R+D
investment and number of university graduates employed in highly skilled jobs is still

in effect.

It has already been seen that the technological change may increase the demand for
skilled or highly skilled workers, but it might also increase the demand for low skilled
workers, all depending on whether it is a capital or a work intensive technology.
However, R+D investment implies the work of highly skilled jobs in order to
systematically develop experimental research.*® Besides, the translation of this new
knowledge to modify the production system will also require highly skilled workers.
Therefore, it does not seem unreasonable to suppose a positive relationship between

the variation in R+D investment and the demand for university graduate workers.

Recent actual data show a positive relationship between R+D investment and
university graduates employed in highly skilled jobs (Fig. 5.2). As in the GDP case,
the causal relationship cannot be demonstrated here. However, data show that in

% https://ec.europa.eu/eurostat/statistics-explained/index.php/R_%26_D_expenditure
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recent years, higher R+D investment has been related to higher employment rates in

highly skilled jobs for university graduates.
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Figure 5. 2. Research and Development investment and university graduates
employed in highly skilled jobs

Previous figures show the general behaviour of the variables for the whole of Spain
and some regional differences appeared when data is split in regions (NUTS-1)
(Table 5.5 and 5.7). As a result, the most favourable scenario regarding the situation
for university graduates being adequately employed in the Spanish labour market
varies depending on the region. However, in general terms, when the results for Spain
are considered, the most favourable scenario is the third one. The second scenario
simulates an unchanged tendency in the number of university graduates out of the

population (U1) and an upward tendency in the number of university graduates
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employed (W2) and in the number of university graduates employed in highly skilled
jobs (HSJ2). Results from Scenario 3 are better than the second one, because the
average tendency in the last years for all the regions has been the reduction in the
number of university graduates being employed in highly skilled jobs. Therefore, the
third scenario offers a higher reduction in the number of over-educated university
graduates, and in their proportion out of all university graduates, and out of university
graduates employed.

Real data First stage Second Third stage Scenario
stage
Number of
[ university
Population

bypsingle Number of Number of graduates

ages, University university emﬁ!ozled in
gender, and graduates graduates k'Illg ly

region employed skilled jobs

W1 HSJ1 SCENARIO 1
Recent trend Recent trend U1+ W1+ HSJ1

U1

Population
. Recent trend

HSJ2 SCENARIO 2

Recent trend Ul + W2 + HSJ2

SCENARIO 3
Ul+W2+HSJ3

Figure 5. 3. Scenarios and hypothesis for the projection

The projection is built into three stages; each one of them has one or two hypotheses
(Fig. 5.3). In the first stage, the number of university graduates by age, gender, and
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region is calculated for each year of the projection (2019-2030) (U). The results of
this first stage are used in the second stage to calculate the number of university
graduates employed in the Spanish labour market by age, gender, and region for
each of the years considered (W). The third and final stage is the calculation for the
number of university graduates working in a highly skilled job in the Spanish labour
market (HSJ). Each hypothesis is calculated separately by single ages, genders and
regions (NUTS-1), and the regional and gender outcome is finally grouped to obtain
a national result: the proportion of university graduates adequately matched in the
Spanish labour market from 2019 to 2030. The projection is also run backwards to
2017 in order to see whether the results are consistent with the real data. The
connexion between the real data and the projected data can be seen in the figures
presented in the next section, where the real data and the projected data are depicted
in each of the figures.

Following therefore the structure of the previous figure (Fig. 5.3) where the scenarios
and hypothesis of the projection are divided by stages, the formalisation of the
calculations is presented in the next paragraphs.

Stage 1

Using the real data for the 25-64-year-old population by single ages, gender, and
region (NUTS-1) and the number of university graduates by single ages, gender, and
region, the following model has been regressed for each gender and region:

Ui = Bpop, * Pop; + B; * age; + B; * Year; [5.1]
Where,

U; is the number of university graduates, Pop; is the number of individuals, age;is
the age of the ‘individual’, and Year; are dummy variables, using the first year
(2014) as a reference category. And,

i = {North-West; North-East; Region of Madrid; Central Area; East;

South; Canary Islands}, accounts for region (NUTS-1)

For each hypothesis, the estimated coefficients of these linear regressions [5.1] for
each region have been applied to the population data from the demographic
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projection of INE to get the number of university graduates from 2017 to 2030. In
general terms, the estimated coefficients are positive for population and year
variables, whereas they are negative for age. These results suggest, as expected, an
increase in the number of university graduates by time (in recent years the proportion
of university graduates out of all the population has increased every year) and fewer
individuals holding university studies in older generations.

Table 5. 4. Variation in the number of university graduates by gender and
region. Spain, 2017-2018 (in percentages)

Region Men Women
North-West 4.96 -0.22
North-East -0.41 5.13
Madrid 1.36 -1.06
Central area 1.25 6.24
East 6.43 10.22
South 2.54 5.97
Canary Islands -1.60 1.79
Spain 2.08 4.01

Source: SLFS (2n quarters; 2017-2018), INE

Then, the variation of the last two years in the number of university graduates has
been added to the general tendency in order to adjust the model (Table 5.4).
Important differences across variables and regions, but also between genders arise
from the actual data. See, for instance, data from the East area, where the number
of university graduate men has increased more than 6 percent and the number of
university graduate women more than 10 percent (Table 5.4), but the number of
university graduate men employed has slightly reduced (Table 5.5), and the number
of university graduate men and women adequately matched educationally has also
reduced (Table 5.7).

The result is the projected number of university graduates in the Spanish labour
market by single ages, gender, region, and year (Section 5.4). As the three scenarios
share the same hypothesis regarding the estimated trend for the number of university
graduates (U1), these projected data from Stage 1 will be used as the baseline data
for the estimation of Stages 2 of all three scenarios.
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Stage 2

In the second stage, the number of university graduates estimated in Stage 1 (U1)
will be used to project the number of university graduates employed by gender, age,
region, and year.

As in the previous stage, the first step is to regress the real data, and it can be formally

summarised as follows:
Wi = By; * Ui + Bpop, * Pop; + B; x age; + p; x Year; [5.2]
Where,

W, is the number of university graduates employed, and U; is the number of
university graduates, Pop; is the number of individuals, age; is the age of the
‘individual’, and Year; are dummy variables, using the first year (2014) as a
reference category. And,

i = {North-West; North-East; Region of Madrid; Central Area; East;
South; Canary Islands}, accounts for region (NUTS-1)

The estimated coefficients of the regression equation [5.2] are used in Scenario 1 to
calculate the projected number of university graduates employed (W1). On the whole,
the estimated coefficients show a positive relationship for the number of university
graduates and the population, and a negative relationship between the variable age
and the number of university graduates employed. Year dummy variables show a
higher variability in the signs of the estimated coefficients. They vary depending on
the year and region considered.

Therefore, the projected number of university graduates of Stage 1 (U1) is used here
as the observable data to estimate the number of university graduates employed from
2017 to 2030. Furthermore, in Scenario 1, the Spanish economic structure is
assumed not to suffer big changes and the number of university graduates employed
in the labour market will be increasing or decreasing in the same proportion as in the
last two years. As a result, it is expected that the tendency of the recent two years
(2017-2018) will be maintained for the next ten years (Table 5.5).
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Table 5. 5. Variation in the number of university graduates employed by
gender and region. Spain, 2017-2018 (in percentages)

Region Men Women
North-West 1.00 0.33
North-East 0.77 3.76
Madrid 1.89 1.93
Central area 1.22 0.74
East -0.04 0.70
South 1.99 -0.01
Canary Islands 0.89 3.70
Spain 1.10 1.59

Source: SLFS (2n quarters; 2017-2018), INE

Again, gender and region differences are displayed in Table 5.5. In this case, regional
differences are more evident than in the previous tables. For instance, the number of
female university graduates in the North-East area and in the Canary Islands has
increased more than 3 percent, whereas the number of male university graduates in

these regions has increased less than 1 percent.

In Scenarios 2 and 3, an increase in the number of university graduates demanded
by the labour market is expected (W2). In particular, it is expected that in each region
the increase in the number of university graduates will be the same for both genders,
but different by region, since it is expected to follow half of the proportion of the year-
on-year variation of the GDP. As has already been seen above, the year-on-year
variation of the GDP has been positive and higher than 3 percent in the last years for
all regions. The region of Madrid and the East area are the zones with the highest
values being the year-on-year variation on the GDP: 4.2 percent in the region of
Madrid and 6.6 percent in the East area (Table 5.6).

Table 5. 6. Variation in the GDP by region. Spain, 2017-2018 (in percentages)

Region GDP
North-West 3.60
North-East 3.40
Madrid 4.20
Central area 3.20
East 6.60
South 3.00
Canary Islands 3.20
Spain 3.89

Source: Spanish National Accounts. http://www.ine.es
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The outcome of both calculations from Stage 2 is used in Stage 3 to find the number
of university graduates employed in highly skilled jobs in the Spanish labour market
from 2017 to 2030.

Stage 3

The third and last stage is the projection of the number of university graduates being
adequately educationally matched in the Spanish labour market that is working in a
highly skilled job (HSJ). Again, using first the real data from 2014 to 2018, the
estimated coefficients for the following regression equation are calculated and used
then using the estimated values for W1 and W2 as observable data. Formally, the
regression model used in this third stage can be summarised as:

HSJijie = Bucj * Wijt + Brop, * Pop; + Bijik * ageyji + Biji * Yeary [5.3]
Where,

HSJ; is the number of university graduates employed in highly skilled jobs, Wi is
the number of university graduates employed, Pop; is the number of individuals,
age; is the age of the ‘individual’, and Year; are dummy variables, using the first
year (2014) as a reference category. And,

i = {North-West; North-East; Region of Madrid; Central Area; East;
South; Canary Islands}, accounts for region (NUTS-1)

Assuming that in the next years the tendency in the variation of the number of
university graduates employed in highly skilled jobs will follow the same tendency as
the recent years (HSJ1) and using the number of university graduates employed from
Scenario 1 stage 2 (W1), | project, in the first scenario, the outcome for the number
of university graduates educationally matched in the Spanish labour market.

In this case, the estimated coefficients from the regression model [5.3] suggest a
positive relationship between the independent variables and the number of university
graduates employed in a highly skilled job, except for the dummy variables

accounting for time (year).
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Table 5. 7. Variation in the number of university graduates employed in HSJ
(adequately matched) by gender and region. Spain, 2017-2018 (in

percentages)
Region Men Women
North-West -0.46 -0.53
North-East 0.56 -1.15
Madrid -0.18 -1.88
Central area -1.98 0.45
East -1.83 -2.65
South -0.37 -1.68
Canary Islands -5.91 -6.14
Spain -1.45 -1.94

Source: SLFS (2n quarters; 2017-2018)

In this case, during the last two years, the variation in the number of university
graduates employed has been negative in most of the regions. This is one of the
reasons why in those regions where this negative variation is higher the second
scenario will report better results (lower levels of over-education among 25-64-year-
old university graduates) than the third.

From here, | derive the number of over-educated university graduates and their
proportion out of the total number of university graduates and total number of
university graduates employed for Scenario 1. The total number of university
graduates is divided by the university graduates who are employed and those who
are unemployed. From those employed there is one part who are adequately
educationally matched, those who are working in a highly skilled job and those who
are over-educated, since they are working in a job which requires lower educational
level or fewer years of schooling (Fig. 5.4). It has been seen in previous chapters that
the probability for a university graduate to be under-educated is nearly null. Therefore,
here | have divided the employed university graduates between those who are
adequately educationally matched and those who are over-educated.

Alternatively, Scenarios 2 and 3 use the number of university graduates employed
from Scenario 2 and Stage 2 (W2) as observable data for the period from 2017 to
2030. The difference between both scenarios is on the hypothesis regarding the
number of university graduates being employed in a highly skilled job (HSJ) in the
Spanish labour market (Stage 3). Scenario 2 uses the same hypothesis as Scenario

1 (HSJ1) (Table 5.7), whereas Scenario 3 accounts for a possible increase in the
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demand for highly skilled jobs (HSJ2) (Table 5.8). As a result, Scenario 3 becomes
the most favourable scenario for reducing the proportion of mismatch in the Spanish
labour market.

Highly skilled jobs
(adequately matched)

Employed

Not highly skilled jobs

Uni it duat
niversity graauates (over-educated)

Unemployed

Stage 1 Stage 2 Stage 3

Figure 5. 4. Outline of the projection results

The hypothesis used in Scenario 3 is based on the positive relationship between R+D
investment and university graduates employed in highly skilled jobs seen in Figure
5.2. As a consequence, the year-on-year variation of the R+D investment is used
here to project the number of university graduates employed in highly skilled jobs.
Table 5.8 summarised its year-on-year variation. It shows important differences by
region.

Table 5. 8. Variation on the R+D investment. Spain, 2017-2018 (in percentages)

Region I+D
North-West 0.82
North-East 1.31
Madrid 1.66
Central area 0.85
East 0.93
South 0.93
Canary Islands 0.47
Spain 1.00

Source: Statistics on R+D Activities. http://www.ine.es

Chapter 5. Forecasting university graduates’ employability 271



Nuria Mallorqui Ruscalleda

Once the number of university graduates, the number of university graduates
employed and the number of university graduates employed in highly skilled jobs
have been projected, we can calculate the number of university graduates over-
educated in the next years. Subtracting the number of university graduates employed
in a highly skilled job from the total number of university graduates employed we
obtain the number of university graduates who are over-educated (Fig. 5.4). We found
these data by regions, genders, and single ages. And dividing the number of over-
educated university graduates by the number of employed university graduates we
got the proportion of university graduates who are over-educated.

Formally:
Number of university graduates over-educated (NHSJ) = W — HSJ
Proportion of university graduates over-educated = NHSJ / W

It is important to remember here, that all these calculations are derived from the
population’s projection of INE, which accounts for the possible internal and external
migration. In this sense, | have not included extra possible population or labour force
movement across regions, all of which are assumed to have been included in the

population projection from INE.

5.4. Over-education in the Spanish labour market: Future trends

Once the research variable has been selected, its recent behaviour analysed, and
the hypotheses and scenarios of the forecast designed, the results of the calculations
should be analysed to validate the model. Besides, the results should also be
validated to see the consistency of the model. In this sense, this section depicts the
results of the forecast. The projection has also been run backwards two years (2017
and 2018) to check the consistency of the results.

In order to account for the differences across regions, which, as has already been
seen, are quite significant, the forecast introduces regional variations in the
hypothesis of the future tendencies used in each of the scenarios (Tables 5.4 to 5.8).
However, in this section, the results are depicted for Spain as a whole and only
gender differences have been included in order to make the discussion clearer. More
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detailed results by region can be found in Appendix 4 and some of these will also be

introduced in the discussion to help understand the general tendency for Spain.

| will first discuss the outcome for each of the stages of the forecast to go through the
combined results, and therefore the number and the proportion of university
graduates who are over-educated in the Spanish labour market.

5.4.1. Stage 1: Results

Figures 5.5 and 5.6 show the upward tendency projected for the number of university
graduates in Spain, for men and women, respectively. One unique hypothesis has
been used in all three scenarios, therefore the figures show only one line (U1). Table
5.9 shows an increase in the number of university graduate men and women during
all the period. However, the yearly variation rate shows a decrease in the intensity of

this growth, being higher for women for both periods, actual and forecast data.

2600
% 2400 -
3 —~
2%
>
5 C
28
S a3 2200
o L
m o
ac
E ~—~
3
b4

2000 /

1800

T T T T
2015 2020 2025 2030
Year
Real data U1

Note: U1: Number of 25-64-year-old university graduate men projected following Hypothesis
1 (Scenarios 1 to 3)

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 5. 25-64-year-old university graduate men in Spain (in thousands)
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Note: U1 is the number of 25-64-year-old university graduate women projected following
Hypothesis 1 (Scenarios 1 to 3).

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 6. 25-64-year-old university graduate women in Spain (in thousands)

The upward trend followed by the number of university graduates, both men and
women, seen in the previous figures and tables is the combination of the expected
growth of the population (number of individuals living in Spain) and the positive
average trend for the last two years regarding the variation on the number of
university graduates (Table 5.4). Furthermore, the data also show a higher increase
in the number of university graduates for women than for men. Again, this is the
consequence of a higher increase in the number of women than men, in the
population, and in the number of university graduates. Regarding population, in 2014,
49 percent of the total population from 25 to 64 years old were women. The projection
of the population from INE expects that in 2030, in Spain, there will be 51 percent of
women in the 25-64-year-old population. Regarding the number of university
graduates, in 2014, there were in Spain 3.9 million university graduates (46 percent
of whom were men), there were 4.6 million in 2019 (45 percent were men), and,
according to this forecast, it is expected that there will be 5.9 million in 2030 (44

percent men).
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Table 5. 9. University graduates by gender and year. Spain, 2014-2030.

Yearly
Year C LAKTULL] Year variation rate
N % N % Men Women

2014 1,800,112 0.46 2,080,880 0.54 2014-15  3.07 3.20
2015 1,855,286 0.46 2,147,550 0.54 2015-16  4.17 5.06
2016 1,932,608 0.46 2,256,235 0.54 2016-17  3.25 4.49
2017 1,995,469 0.46 2,357,600 0.54 2017-18  2.69 4.96
2018 2,049,187 0.45 2,474,631 0.55 2018-19  3.40 4.01
2019 2,118,958 0.45 2,573,981 0.55 2019-20 2.49 3.19
2020 2,171,682 0.45 2,656,142 0.55 2020-21  2.29 3.10
2021 2,221,425 0.45 2,738,519 0.55 2021-22 2.16 2.80
2022 2,269,319 0.45 2,815,190 0.55 2022-23 2.04 2.61
2023 2,315,705 0.44 2,888,701 0.56 2023-24  1.99 2.54
2024 2,361,695 0.44 2,962,117 0.56 2024-25 1.94 2.41
2025 2,407,447 0.44 3,033,614 0.56 2025-26  1.92 2.40
2026 2,453,690 0.44 3,106,345 0.56 2026-27 1.85 2.26
2027 2,499,057 0.44 3,176,434 0.56 2027-28 1.80 2.18
2028 2,544,151 0.44 3,245,696 0.56 2028-29 1.68 1.92
2029 2,586,937 0.44 3,308,136 0.56 2029-30 1.69 1.94
2030 2,630,698 0.44 3,372,175 0.56

Note: Actual data in blue and the projection’s results in black

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s

projections from INE for population from 2019 top 2030

The consistency of the projected tendency with the real data can be seen in the
previous figures, only identified by the colour, since the tendency of the line is still the
same. The yearly variation rate shown in Table 5.9 depicts the difference in the slope

of both lines, for men and for women.

It is also important to bear in mind that the projected data also looks backwards for
two years, therefore, data from 2017 to 2018 are represented twice in the figure, since
only if the real and the projected data are not consistent will two different lines appear.

Table 5.10 shows the effect that the increase in the number of university graduates
will have on the population. According to the forecast data, the proportion of university
graduates out of the population will increase in the coming years in Spain. Concretely,
it will increase more than 5 percentage points from 2019 to 2030 for both genders
(from 16.3 in 2019 to 20.9 in 2030 for men, and from 19.6 to 26.0 for women).
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Table 5. 10. University graduates out of the population by gender and year.
Spain, 2014-2030 (in percentages)

Year Men Women
2014 13.7 15.9
2015 14.2 16.5
2016 14.9 17.3
2017 15.4 18.1
2018 15.8 19.0
2019 16.3 19.6
2020 16.7 20.2
2021 17.1 20.8
2022 17.5 21.4
2023 18.0 22.0
2024 18.4 22.6
2025 18.8 23.2
2026 19.2 23.7
2027 19.6 24.3
2028 20.1 24.9
2029 20.5 254
2030 20.9 26.0

Note: Actual data in blue and the projection’s results in black
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Given this constant increase expected in the number of university graduates in Spain,
it seems highly likely that the proportion of over-educated university graduates in the
Spanish labour market will continue being high, unless a significant growth in the
number of university graduates employed, and especially employed in highly skilled

jobs occur.

Data in Appendix 4 also show the upward trend in the number of university graduates
in most of the regions. According to the data, the number of university graduate men
will decrease in the North-East, the Central area and in the Canary Islands; whereas
for women, the number of university graduates will follow a downward tendency in
the North-West area and in the region of Madrid. In the other regions the number of

university graduate women also follows an upward trend.

All in all, the overall tendency for Spain is an increase in the number of university
graduates, and therefore, an increase in their supply in the Spanish labour market
(Fig. 5.5 and 5.6).
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5.4.2. Stage 2: Results

Figures 5.7 and 5.8 focus on the outcome of the second stage of the forecast and
depict the results for the calculations for the number of university graduates employed
for men and women, respectively. W1 accounts for the number of university
graduates employed when the hypothesis of continuity in the tendency of the last two
years (2017-2018) is considered (Scenario 1), and W2 depicts the number of
university graduates employed when an increase in the demand for workers in the
Spanish labour market is supposed to be equal to half of the year-on-year variation

of the GDP of each region (Scenarios 2 and 3).
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Note: W1 is the number of 25-64-year-old university graduate men employed projected
following Hypothesis 1 (Scenario 1), and W2 is the number of 25-64-year-old university
graduate men employed projected following Hypothesis 2 (Scenarios 2 and 3).

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 7. 25-64-year-old university graduate men employed in the Spanish
labour market (in thousands)
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Note: W1 is the number of 25-64-year-old university graduate women employed projected
following Hypothesis 1 (Scenario 1), and W2 is the number of 25-64-year-old university
graduate women employed projected following Hypothesis 2 (Scenarios 2 and 3).

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 8. 25-64-year-old university graduate women employed in the
Spanish labour market (in thousands)

As expected, W2 gives a more favourable scenario in the Spanish labour market than
WH1. This is true for Spain and for most of the regions, except for those 25-64-year-
old university graduate women living in the North-East and in the Canary Islands, and
for 25-64-year-old university graduate men living in the South area (Appendix 4). The
reason is that, unlike the other regions, in these two regions the growth in the number
of university graduates employed in the labour market during the last two years (W1)
has been higher than half of the year-on-year variation of the GDP in these regions
(Tables 5.5 and 5.6), a measurement that has been used to calculate W2.
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Table 5.11 depicts the results for W1 and Table 5.12 for W2. At a national level, the
number of university graduates employed projected by applying the second
hypothesis (a variation associated with the GDP year-on-year variations) imply a
higher increase in the employability of the university graduates. These results suggest
that in the coming years the Spanish labour market will be more able to create new
jobs. Whether these jobs are or are not highly skilled jobs will be seen in the following
stage of the forecast. Meanwhile, the forecast data suggest a higher increase in the
number of university graduate employed women than men, in both cases, W1 and
W2. This is in concordance with the results from Stage 1 where a more intense growth

in the number of university graduates was found for women.

Table 5. 11. University graduates employed by gender and year. Spain, 2014-
2030 (Hypothesis 1 — W1)

Yearly variation
Men Women y

Year Year rate
N % N % Men Women

2014 1,497,962 0.49 1,590,237 0.51 2014-15 4.80 5.02
2015 1,569,849 0.48 1,670,085 0.52 2015-16 1.80 6.64
2016 1,598,156 0.47 1,781,061 0.53 2016-17 8.24 6.16
2017 1,729,843 0.48 1,890,705 0.52 2017-18 2.96 5.99
2018 1,781,103 047 2,003,924 0.53 2018-19 4.39 4.83
2019 1,859,310 0.47 2,100,654 0.53 2019-20 3.32 3.95
2020 1,920,981 0.47 2,183,567 0.53 2020-21 3.09 3.87
2021 1,980,426 047 2,267,970 0.53 2021-22 2.95 3.57
2022 2,038,892 0.46 2,348,954 0.54 2022-23 2.81 3.39
2023 2,096,174 0.46 2,428,572 0.54 2023-24 2.74 3.33
2024 2,153,601 0.46 2,509,387 0.54 2024-25 2.68 3.21
2025 2,211,292 0.46 2,589,865 0.54 2025-26 2.65 3.20
2026 2,269,981 0.46 2,672,679 0.54 2026-27 2.57 3.06
2027 2,328,282 0.46 2,754,462 0.54 2027-28 2.51 2.99
2028 2,386,772 0.46 2,836,857 0.54 2028-29 2.37 2.74
2029 2,443,436 0.46 2,914,456 0.54 2029-30 2.36 2.74

2030 2,501,103 0.46 2,994,342 0.54
Note: Actual data in blue and the projection’s results in black
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)
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Table 5. 12. University graduates employed by gender and year. Spain, 2014-
2030 (Hypothesis 2 — W2)

Yearly variation
Men Women y
Year Year rate

N % N % Men Women

2014 1,497,962 0.49 1,590,237 0.51 2014-15 4.80 5.02
2015 1,569,849 0.48 1,670,085 0.52 2015-16 1.80 6.64
2016 1,598,156 0.47 1,781,061 0.53 2016-17  8.24 6.16
2017 1,729,843 0.48 1,890,705 0.52 2017-18  2.96 5.99
2018 1,781,103 0.47 2,003,924 0.53 2018-19 5.65 5.83
2019 1,881,752 0.47 2,120,719 0.53 2019-20 4.57 4.93
2020 1,967,715 0.47 2,225,298 0.53 2020-21 4.34 4.84
2021 2,053,132 0.47 2,332,988 0.53 2021-22  4.18 4.53
2022 2,139,052 0.47 2,438,740 0.53 2022-23  4.05 4.34
2023 2,225,703 0.47 2,544,591 0.53 2023-24  3.98 4.27
2024 2,314,185 0.47 2,653,240 0.53 2024-25  3.91 4.14
2025 2,404,684 0.47 2,763,119 0.53 2025-26  3.88 412
2026 2,497,973 0.46 2,877,030 0.54 2026-27  3.79 3.97
2027 2,592,550 0.46 2,991,372 0.54 2027-28  3.72 3.90
2028 2,689,067 0.46 3,107,888 0.54 2028-29  3.57 3.63
2029 2,785,154 0.46 3,220,626 0.54 2029-30  3.57 3.63
2030 2,884,454 0.46 3,337,438 0.54

Note: Actual data in blue and the projection’s results in black

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s

projections from INE for population from 2019 top 2030)

The proportion of university graduates employed out of university graduates are
presented in Table 5.13. This table is used to check whether the increase in the
number of jobs in the Spanish labour market will be enough to employ all university
graduates. In general terms, and according to the results of the following table, the
creation of jobs in the Spanish labour market will be more intense than the increase
in the number of university graduates. As a result, the data show an increase in the
proportion of university graduates employed. There are even some years at the end
of the period of the second hypothesis where the proportion is higher than 100.
According to these data, it is expected that the demand for workers will exceed its
supply. However, taking into account that | have only considered here the
employment for university graduates, these data can be interpreted as there are
enough jobs for all the population who holds a university graduate, but this does not
mean they are adequately matched, as it will be shown in the following tables and

figures.
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Table 5. 13. University graduates employed out of university graduates by
gender, year, and hypothesis. Spain, 2014-2030 (in percentages)

Year Men Women
w1 W2 w1 W2

2014 83.2 83.2 76.4 76.4
2015 84.6 84.6 77.8 77.8
2016 82.7 82.7 78.9 78.9
2017 86.7 86.7 80.2 80.2
2018 86.9 86.9 81.0 81.0
2019 87.7 88.8 81.6 824
2020 88.5 90.6 82.2 83.8
2021 89.2 92.4 82.8 85.2
2022 89.8 94.3 83.4 86.6
2023 90.5 96.1 84 .1 88.1
2024 91.2 98.0 84.7 89.6
2025 91.9 99.9 854 91.1
2026 92.5 101.8 86.0 92.6
2027 93.2 103.7 86.7 94.2
2028 93.8 105.7 87.4 95.8
2029 94.5 107.7 88.1 97.4
2030 95.1 109.6 88.8 99.0

Note: Actual data in blue and the projection’s results in black
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

5.4.3. Stage 3: Results

The next two figures (Fig. 5.9 and 5.10) depict the output of the third stage. The
combination of the results of the two previous stages jointly with the two hypotheses
for the number of university graduates employed in highly skilled jobs (HSJ) gives the
three final outcomes for this third stage. As in the previous stages, Figure 5.9 shows
the result for university graduate men, and Figure 5.10 for university graduate women.
The results for each of the regions can be found in Appendix 4.
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Note: HSJ1 is the number of 25-64-year-old university graduate men employed in highly
skilled jobs projected following Hypothesis 1 (Scenario 1), and HSJ2 is the number of 25-64-
year-old university graduate men employed in highly skilled jobs projected following
Hypothesis 2 (Scenario 2), and HSJ3 is the number of 25-64-year-old university graduate
men employed in highly skilled jobs projected following Hypothesis 3 (Scenario 3).

Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 9. 25-64-year-old university graduate men employed in HSJ in the
Spanish labour market (in thousands)

For Spain, the three scenarios show an upward tendency in the number of university
graduates adequately matched in the labour market. Scenario 1 is the least
favourable, since it is the one with the lower number of university graduates employed
in highly skilled jobs, followed by the second scenario. Therefore, Scenario 3 is the
most favourable to reduce the number of university graduates who are over-
educated. This is the scenario where the variables calculated in Stage 1 (U) follow
the tendency of the last two years (U1), whereas the number of university graduates
employed (W), which is determined in Stage 2, is supposed to increase at the same
rate as half of the year-on-year GDP variation (W2), and the number of university
graduates educationally matched in the labour market (HSJ) is supposed to grow at
the same rate as half of the investment in R+D (HSJ2). This is true for both genders,

although the trend projected by Scenario 3 is higher for women (Fig. 5.10).
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Note: HSJ1 is the number of 25-64-year-old university graduate women employed in highly
skilled jobs projected following Hypothesis 1 (Scenario 1), and HSJ2 is the number of 25-64-
year-old university graduate women employed in highly skilled jobs projected following
Hypothesis 2 (Scenario 2), and HSJ3 is the number of 25-64-year-old university graduate
women employed in highly skilled jobs projected following Hypothesis 3 (Scenario 3).
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 10. 25-64-year-old university graduate women employed in HSJ in
the Spanish labour market (in thousands)

Therefore, at this point of the analysis the result is uncertain, since the three variables
are growing in the three scenarios. The result will, hence, depend on the intensity of
the increase, the slope of the line of each of the variables. Table 5.14 anticipates the
result. Showing the proportion of university graduates employed in a highly skilled
job, it depicts the reduction in this proportion during the entire period, for all
hypotheses and for both genders. As expected, Scenario 3 is the most favourable for
both men and women; and higher proportions of university graduate men than women

are employed in highly skilled jobs.

These results suggest that the tendency found in the previous chapters, where
women are usually more likely to be more over-educated will probably continue in the
next years, unless significant active labour market policies are introduced to switch

the recent behaviour of the Spanish labour market.

Chapter 5. Forecasting university graduates’ employability 283



Nuria Mallorqui Ruscalleda

Table 5. 14. University graduates employed in a HSJ (adequately
educationally matched) by gender, year, and hypothesis. Spain, 2014-2030 (in

percentages).
Men Women

Year

HSJ1 HSJ2 HSJ3 HSJ1 HSJ2 HSJ3
2014 73.2 73.2 73.2 67.1 67.1 67.1
2015 71.7 71.7 71.7 66.5 66.5 66.5
2016 73.3 73.3 73.3 67.1 67.1 67.1
2017 71.2 71.2 71.2 67.0 67.0 67.0
2018 69.7 69.7 69.7 64.6 64.6 64.6
2019 69.2 69.2 69.4 63.3 63.3 64.2
2020 68.6 68.7 69.1 62.1 62.1 63.9
2021 68.1 68.1 68.7 60.8 60.9 63.6
2022 67.5 67.6 68.4 59.5 59.6 63.3
2023 66.9 66.9 68.1 58.3 58.3 63.0
2024 66.3 66.3 67.7 57.0 57.0 62.8
2025 65.7 65.7 67.4 55.7 55.7 62.5
2026 65.1 65.0 67.0 54.3 54.4 62.2
2027 64.5 64.3 66.7 53.0 53.1 62.0
2028 63.9 63.6 66.3 51.7 51.7 61.7
2029 63.3 62.9 66.0 50.3 50.3 61.5
2030 62.7 62.2 65.6 49.0 49.0 61.2

Note: Actual data in blue and the projection’s results in black
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

5.4.4. Forecast results

The next figures (Fig. 5.11 to 5.14) draw the results of the projection. Figure 5.11
depicts the number of 25-64-year-old university graduate men who are over-
educated, and Figure 5.12 is the same variable but for women. Figures 5.12 and 5.13
display the proportion of 25-64-year-old university graduate over-educated out of the

number of university graduates for men and women, respectively.

According to data from the first two figures (5.11 and 5.12), in any scenario, 25-64-
year-old university graduate men will succeed in reducing the number of over-
educated, and the general trend is upward both for men and for women. The gender
differences are marked by the scenarios. For women, the lowest number of over-
educated university graduate women is when Scenario 3 is accomplished, whereas

for men the best results are for Scenario 2.
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Figure 5. 11. 25-64-year-old over-educated university graduate men in the
Spanish labour market (in thousands)
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Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)

Figure 5. 12. 25-64-year-old over-educated university graduate women in the
Spanish labour market (in thousands)
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Figure 5. 13. 25-64-year-old over-educated university graduate men in the
Spanish labour market (in percentage)
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Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
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Figure 5. 14. 25-64-year-old over-educated university graduate women in the
Spanish labour market (in percentage)

286 Chapter 5. Forecasting university graduates’ employability



Human Capital Investment and Labour Market Response in Spain

Better results appear in Figures 5.13 and 5.14, since the slope of the lines, even
though still positive, is lower than for Figures 5.11 and 5.12. This indicates that the
proportion of over-educated university graduates will grow more slowly than the
number of university graduates employed. The reason for these results is that the
number of university graduates employed is also expected to grow, as seen in the

previous figures and tables.

The lower increase in the proportion of over-educated will occur for women if Scenario
3 is achieved, that is an increase in the number of university graduates employed
equal to half of the year-on-year variation in the GDP and an increase in the number
of university graduates employed in highly skilled jobs equal to half of the year-on-
year variation in R+D investment (Fig. 5.13). However, even this outcome stands for
a slight increase in the proportion of university graduate women over-educated. The
following table depicts these proportions.

Table 5. 15. Over-educated university graduates out of university graduates
employed by gender, year, and scenario. Spain, 2014-2030 (in percentages)

Men Women
Year Scenario Scenario Scenario Scenario Scenario Scenario
1 2 3 1 2 3
2014 26.8 26.8 26.8 32.9 32.9 32.9
2015 28.3 28.3 28.3 33.5 33.5 33.5
2016 26.7 26.7 26.7 32.9 32.9 32.9
2017 28.8 28.8 28.8 33.0 33.0 33.0
2018 30.3 30.3 30.3 354 35.4 35.4
2019 30.8 30.8 30.6 36.7 36.7 35.8
2020 314 31.3 30.9 37.9 37.9 36.1
2021 31.9 31.9 31.3 39.2 39.1 36.4
2022 325 324 31.6 40.5 40.4 36.7
2023 33.1 33.1 31.9 41.7 41.7 37.0
2024 33.7 33.7 32.3 43.0 43.0 37.2
2025 34.3 34.3 32.6 44.3 44.3 37.5
2026 34.9 35.0 33.0 45.7 45.6 37.8
2027 35.5 35.7 33.3 47.0 46.9 38.0
2028 36.1 36.4 33.7 48.3 48.3 38.3
2029 36.7 37.1 34.0 49.7 497 38.5
2030 37.3 37.8 34.4 51.0 51.0 38.8

Note: Actual data in blue and the projection’s results in black
Source: SLFS (2™ quarters for data from 2014 to 2018), University statistics, and Population’s
projections from INE for population from 2019 top 2030)
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A similar tendency is followed for each of the regions (Appendix 4). Nevertheless, it
is worthy highlighting here the decrease in the proportion of over-educated male
university graduates for some scenarios in the North-East area (Scenario 1 and 2),
the region of Madrid (Scenario 3), and the South (Scenario 3). This trend is followed
by women in Scenario 3 in the North-East area, the region of Madrid, and the Central

area.

On balance, the previous results validate the model and its consistency for the next
years. Besides, they indicate that some efforts in the Spanish labour market are
needed in order to increase the demand for university graduates, since it is expected
that their supply will continue growing. The current Spanish labour market is not
offering enough highly skilled jobs. Furthermore, data show that the inadequacy
between the supply of and the demand for university graduates is even worse for

women, showing less favourable scenarios.

These results show the general education mismatch in the Spanish labour market.
However, real data including the field of study will help to obtain a more accurate
forecast. It may improve the results regarding the areas of study more demanded by
the labour market and whether a variation in the demand for specific fields of study
for university degrees should be promoted or, on the contrary, their supply should be
reduced. Variations in the supply of university studies may help to promote or
discourage the demand for specific fields of study and this could help to reduce the

field of study imbalance in the labour market.

5.5. An unexpected external shock

Recently European economies in general, and the Spanish economy in particular,
have seemed to follow a favourable course. Despite declines in the real GDP growth
rate from 2016 to 2019, it was still positive and, this was expected to continue the
coming year. However, the COVID19 pandemic has been a huge shock to all
economies world-wide. The International Monetary Fund (IMF) has projected an 8
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percent fall in the variation of the Spanish GDP for 2020,% whereas the Banco de
Espania (the Spanish banking authority) expects an even higher negative effect of the
pandemic, a fall of 12.4 percent to 13.6 percent, if the lockdown lasts 12 weeks or

more.%’

It is expected that the pandemic crisis will not last for long, but there is considerable
uncertainty regarding its effects on the real economy and how long its effects will
impact the productive system. Trying to forecast a new scenario while still inside this
highly uncertain situation does not seem very sensible. First, we do not know yet how
long this lockdown will last and consequently for how long firms will have to bear its
impact on their production system. Besides, it is likely that unlike the last economic
crisis of 2008, this one will not affect only those less productive firms. Second, it is
likely (and desirable) that this first shock effect which has reduced the number of
workers contributing to the national insurance by more than 200,000 in two weeks
will reduce its intensity soon. Third, this study focuses on university graduates and
whether they are over-educated, which makes even more complicated the feat of
trying to measure the effect of this external shock on their future tendency.

Against all these difficulties, it is worth trying to disentangle the effect that the
pandemic could have on the previous scenarios projected. This sensitive analysis of
the model will help to understand the behaviour of the model, and moreover, it will
complete the sixth stage that a simulation exercise should have according to Gilbert
and Troitzsch (2005).

Following the same structure as in the previous sections | will follow the three stages
of this forecast to discuss the variations that should be included in the previous
scenarios due to the health crisis.

Among the three previous scenarios, there was only one hypothesis regarding the
number of university graduates (Stage 1). The hypothesis was that the variable will

follow the same tendency as in the last two years (U1). It seems sensible to maintain

% https://www.imf.org/external/spanish/index.htm

 This is the sixth week of lockdown in Spain, and it is expected to last at least two more
weeks. https://www.bde.es/flwebbde/GAP/Secciones/SalaPrensa/COVID-19/be2002-art1.
pdf
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this hypothesis as the reasons which were valid in the previous section are still valid
here. The number of university graduates out of the 25-64-year-old population is
expected not to vary. These days some Principals from some Spanish universities
are expecting a fall in next year’s enrolments. They assume that the economic crisis
that will follow this health crisis will trigger an increase in the number of young people
entering the labour market to help their family financially. Therefore, a reduction in
university enrolments is expected. However, Spanish data has demonstrated that
despite the economic crisis the number of students enrolling at university has still
been increasing. Besides, even if there is a reduction in university enrolments for the
coming year because of the pandemic and consequent economic crisis, it is expected
that they might just be postponing their enrolment. We will have to wait to see which
the real impact of this crisis is.

Indeed, in the last years, the tendency in the number of university graduates has been
quite stable in all regions and for both genders. Therefore, a sudden change in this
tendency seems unlikely. Holding a university degree is still considered the best way
to find a ‘good’ job, even if it is not a highly skilled one. Therefore, only significant
changes in university entrance fees or scholarships can, respectively, reduce or
increase this tendency, and even in these cases, it will take some years to see the
complete effect on the number of university graduates in the Spanish labour market.
There are two main reasons: first, the generation effect. A reduction in the number of
university students enrolled at university would take at least four years, until the
current students finish their degree, to see the effect in the labour market. And, even
so, the effect would be minimum, since the older generations holding a university
degree are still active in the labour market. Second, it is not clear that these changes
in the university entrance policies would have an immediate effect on the number of
students enrolled at university. There are other familiar, cultural, and social factors
which may affect their decision to study for a university degree. Given this, no change

in the enrolment trend seems to be the simplest assumption to make at the moment.

However, the number of university graduates employed (W) and the number of
university graduates employed in highly skilled jobs (HSJ) are more likely to see their
tendency modified due to COVID19, at least in 2020-2021, and maybe also 2022 and
2023. These two variables would be directly related to the expected negative variation

290 Chapter 5. Forecasting university graduates’ employability



Human Capital Investment and Labour Market Response in Spain

in the GDP predicted by the IMF or the Banco de Esparia which is due to firms’

shutting down and production stopping.

Furthermore, data show that the services sector and all those jobs which have direct
contact with customers have been the most affected by this health crisis. That is, all
those jobs that cannot be done via teleworking, which used to be also the less skilled
jobs: related to trade and commerce or tourism and hotel business. According to this,
it is sensible to think that highly skilled jobs will be less affected by this situation.
However, there is also a group of skilled jobs related to the administration of other
business, for instance, legal, economic or administrative advisers. The latter are
highly skilled jobs which can be affected by the downward demand for their services.
In this case, it will be expected that university graduates will face greater difficulties
to find a job, especially a highly skilled job.

Other questions to take into account here are for how long the Spanish production
system is expected to slow down and the Spanish economy to be losing added value
and consequently destroying jobs, even if they are unskilled, skilled, or highly skilled
jobs. Furthermore, it is also important to take into account how the Spanish production
system and the Spanish economy in general will address the return.

The most likely outcome is that the Spanish labour market will re-establish the
previous situation with high proportions of over-educated university graduates. It is
difficult to think in changes which improve the situation of a significant proportion of
the population who has been working in precarious conditions in recent years. To
achieve such an important change in the Spanish labour market, there should be

radical changes in the active labour market policies.

However, the most beneficial aspect for the Spanish economy and society will be
whether the Spanish policy makers as well as the Spanish society take advantage of
this external shock that has shaken Spanish society and the economy, to rebuild and
renovate the Spanish production system. Only if there is a skill biased technological
change demanding more skilled workers, will these over-educated university
graduates find an opportunity to develop and improve their already acquired high
skills.
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5.6. Conclusions

After the analysis of the past and present of the educational mismatch for university
graduates in the Spanish labour market done in the previous chapters, this chapter
has used data from the Spanish Labour Force Survey and from the populations’
projections of the National Statistical Institute (INE) within others to forecast the near
future of this educational mismatch, from 2019 to 2030.

Focusing on the 25-64-year-old population, the chapter describes, calculates, and
analyses the results of three possible scenarios which have been constructed using
three different stages. In the first stage the number of university graduates are
calculated; the second stage calculates the number of university graduates
employed; and the last stage calculates the number of university graduates employed
in a highly skilled job. Using these results, the number and the proportion of 25-64-
year-old university graduates who are over-educated is calculated, by single ages,
gender, and region.

The scenarios considered are based in the tendency of the last five years for each of
the variables (from 2014 to 2018). Taking this as the initial data, Scenario 1 accounts
for a variation in the variables equal to the variation of the last two years; Scenario 2
differs from Scenario 1 in the inclusion of a higher variation in the second stage, the
number of university graduates employed, which is expected to follow the year-on-
year variation of the GDP by region. Finally, Scenario 3 differs from Scenario 2 in the
variation on the third stage of the calculations, the number of university graduates
employed in highly skilled jobs, which is supposed to follow the tendency of
investment in R+D of the region.

A final discussion, attempting to consider the effect that the current COVID19
pandemic is having and will have on the Spanish economy has also been included. |
do not add a new scenario since we do not yet know how long this health crisis will
last as there are no consistent real data to project a future tendency. Nevertheless,
the inclusion of a discussion regarding the possible problems and solutions seems to
be sensible, given the great impact that this pandemic is having in the world’s
economy in general, and on the Spanish economy, in particular. Besides, the
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sensitive analysis of the last section is also used to see the behaviour of the forecast

model when some of the variables have significant variation.

Both the national results and the regional results of the projection are unfavourable
to reduce the education mismatch for university graduates in the Spanish labour
market. Slight differences appear between genders. In absolute terms, the number of
university graduates who are over-educated is expected to increase in the next years
for both genders. However, it is also expected that their proportion out of the number
of university graduates who are employed will slowly increase. It might be due to the
higher increase in the number of employed university graduates.

Therefore, the results of this projection stand for a constant increase in the proportion
of over-educated university graduates in the Spanish labour market, following the
same tendency found in Chapter Three. These results suggest the application of
important active labour market policies attempting to overcome Spanish labour
market behaviour in order to reduce its tendency to be imbalanced.

Throughout this thesis, the negative consequences that over-education has for both
the individual and the society have been discussed. Lower productivity and lower
wages and satisfaction are only some of these. Therefore, reducing the number of
educationally mismatched individuals in the labour market seems appropriate to
improve the individual’s conditions and returns in the labour market, but also the
social and economic general conditions for the country, especially in Spain where the
state is still funding the major part of university studies.

Overall, the main conclusion of this fifth chapter is the importance of reducing the
number of over-educated university graduates for the proper functioning of the
Spanish labour market. In this sense, policy makers should promote the creation of
more skilled jobs. A positive relationship between R+D investment and employment
has been seen, therefore, it seems sensible to think that promoting R+D investment
both in the public sector, but also in the firms, is a good way to increase the demand
for these more skilled workers, and also to create new jobs for highly skilled, skilled,
and unskilled workers. In this sense, Section 5.5 discusses how despite the adversity
of the health crisis, it could open up the way to a restructuring and a creation of a new
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productive system more geared to increase the demand for university graduates in

appropriate jobs.
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“Spain should assume structural reforms focused on making its labour market
more dynamic. It should begin with the modernisation of its economic and
productive structure.”

Jordi Bacatria, Josep M. Coll,
and Elena Sanchez-Montijano (2015, p. 9)

Chapter 6. Conclusions

This chapter compiles first the main contributions of the thesis, to focus then on
the main possible policy implications of the outcomes of the thesis. The objective
is to extract which results aim to be useful for the policy makers to better
understand the Spanish labour market, and to design more adequate policies to
reduce the high impact of over-education. A final section suggests some

indications regarding the direction of further research in this topic.
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6.1. Context

The recent transformation of jobs into more skill demanding ones drives the
change of the workforce characteristics. Note, for instance, how some office jobs
nowadays require substantial computer-using knowledge while a basic level of
literacy and numeracy were enough some decades ago. Robotics is another
example of a sector which has developed extensively recently. The introduction
of robots to everyday worklife is common nowadays, but the introduction of robots
and artificial intelligence implies a transformation of work, workplaces and
workers (Hagel, Schwartz and Bersin, 2017).

In this new scenario, with constant skill-biased technological innovations and
organisational changes, workers may need higher or more flexible skills in order
to adjust to new requirements of the labour market. They should be able, first, to
do different tasks, either in the same occupation or in a different one, due to the
organisational changes, and secondly, to learn quickly the new requirements of
the workplace to adapt to the technological upgrading of skills. If not, either they
will be displaced to other less skilled jobs or they will even be excluded from the

labour market, increasing the unemployment rate.

University graduates are expected to be flexible workers. They have been
acquiring high levels of general and specific skills at university. The specific skills
should be useful to develop the task related to the area of study, e.g. law,
economics or medicine, as well as the general skills acquired by studying for a
long time, such as ability to read, to comprehend what they read, and to
summarise. Therefore, university graduates are more likely to be employed in

these new jobs.

However, in the last four decades, individuals with higher education levels have
also found some difficulties finding a job in the labour market and especially,
finding a suitable job where they can use all their skills. In the 1970s in the USA,
and later in some European countries, the increment in the number of university
graduates was equally neither followed nor preceded by an upgrade of the skills
required by the job. The result was the emergence of skill (education) imbalances
in the labour market.
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This thesis aims at analysing the past, present and future of the education
mismatch for university graduates in the Spanish labour market. Focusing on
university graduates and using econometrics models, this thesis provides new
evidence in three main aspects. First, it analyses the changes in the probability
for a university graduate to be over-educated in the Spanish labour market from
1995 to 2018. Second, it estimates the effect that accounting for individuals’
heterogeneity has on the probability of being over-educated. And third, the thesis
forecasts the future tendency of university graduates to be over-educated in the
Spanish labour market.

6.2. Sources, data, methodology and limitations

The focus of this thesis is on the Spanish labour market in general, and in 25-64-
year-old university graduates, in particular. The Spanish Labour Force Survey
(SLFS) and the Survey of Adults Skills (PIAAC) are the two main sources used

in this thesis.

The first source, the SLFS, has been used here to analyse the main
characteristics of the Spanish labour force (Chapter Two), to analyse the changes
of the probability for a university graduate to be over-educated (Chapter Three),
and to forecast the number and proportion of university graduates over-educated
in the near future on the Spanish labour market (Chapter Five). Difficulties with
these data do not arise either in the analysis of recent trends (Chapter Two) or in
the forecast for the near future (Chapter Five), but there were some difficulties
with the analysis of the probability of being over-educated (Chapter Three). In the
latter case, there were three issues to solve before starting the analysis.

First, how to measure who was over-educated, since in the literature there is
neither a single measurement nor a single definition (Green, Mclntosh and
Vignoles, 1999). As the main empirical literature related to education
mismatches, data have finally defined the best way to calculate the degree of
over-education. In this case, and given that the SLFS does not provide individual
self-assessment and the objective methods required a very good definition of the
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requirements of the jobs that does not exist in the Spanish case, | followed
Verdugo and Verdugo (1989) and used the statistical mean approach. Therefore,
educational level was converted first into years of schooling to be used later to
measure the degree of education mismatch.

Second, the use of the SLFS does not allow one to consider the possible
heterogeneity among individuals. Therefore, some homogeneity among

individuals as well as among occupations were assumed in Chapter Three.

The third issue to resolve was how to estimate the probability for university
graduates to be over-educated: using a probit model or using the Heckman two-
step model (Heckman, 1979). Using a probit model implies that individuals are
randomly distributed whereas the Heckman two-step model accounts for a
possible sample selection bias. In order to corroborate the differences between
the estimated values, | run both models. As expected, the results justify the use
of the Heckman two-step model since there is a pre-selection of the employed
individuals and an over-estimation of the probit coefficients.

The second source, PIAAC data, is used in Chapter Four to measure first the
variation in literacy and numeracy skills across countries, and second, to
calculate the effect that accounting for these observable cognitive skills has on
the probability of being over-educated in the Spanish labour market.

Pairwise comparisons are used in this fourth chapter to disentangle whether there
is variation in these cognitive skills among individuals across countries. The aim
is to sort out whether it makes sense to use them to account for individuals’ skills
heterogeneity.

In this fourth chapter and using the PIAAC data, | use two different measurements
of education mismatch. The OECD approach (subjective approach) and the
statistical mean approach. And to estimate the probability for a university
graduate to be over-educated | use a probit model and a variation of the Heckman
two-step model to account for the possible sample selection, as in Chapter Three.
Slight differences appear in the proportion of over-educated university graduates
between statistical mean approach and subjective approach due to the different

nature of the measurements. Statistical mean approach is based on the data
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whereas the subjective measurement is based on the answers of the individuals
and it may be affect by the individuals’ expectation regarding to their job. A
Pearson Chi-squared test for non-correlation is used to corroborate the similarity

among both educational mismatch measurements.

Higher differences between both measurements emerge when the estimated
coefficients for the probability of being over-educated are calculated. For
instance, the coefficients accounting for the effect of the cognitive skills (literacy
and numeracy) are negative for the sample using the statistical mean approach,
whereas they are positive for the sample using the subjective method. Again, this
result is the consequence of the different nature of both over-education

measurements.

The main problems with this second source are caused by the nature of the data.
On the one hand, there are ten numeracy and literacy PIAAC scores for each
individual. These scores are derived from the background questionnaire and the
outcome of the answer to the literacy and numeracy questionnaires which were
done in two different stages. From these, ten plausible values using the Item
Response Theory (IRT) are derived for each individual. On the other hand,
samples were created to be used applying replicated weights by jackknife
resampling. As a result, the estimation of the probit and the Heckman two-step
model using Stata became more difficult when both issues, plausible values and
jackknife resampling, were included in the same model, although it could be
solved by creating a subprogram.®®

Besides, PIAAC data only accounts for cognitive skills, and in particular, for
literacy and numeracy proficiency. In some countries, although not for all, it also
accounts for problem solving in technology-rich environments and reading
components. In this thesis, the skill level of individuals and the skill mismatch are

measured using these two cognitive skills.

Unfortunately, other sorts of skills, for instance manual skills or management
skills are not measured in this survey. These other skills could have an important

% |n this sense, the help and assistance of Dr. Jan Paul Heisig was essential.
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role depending on the kind of job, and the low or excessive proficiency in them
can also affect the skill mismatch in the labour market, and since those would not
be considered by PIAAC data, neither are they in the analysis.

Furthermore, PIAAC data contains cross-section data only for one wave,
therefore it does not allow an analysis of change over time. However, it was
carried out in different countries and a comparison between them is possible.
Therefore, even if the focus of the thesis is on the Spanish labour market, an
analysis of other European countries (England, France, Italy, and Sweden) is also
included to place Spain in the European context. In particular, data from these

countries are used in Chapter Two and in Chapter Four.

6.3. The results of the research

This thesis aims to contribute to the analysis of over-education in the Spanish
labour market. The analysis of other European labour markets has been useful
to place Spain in the European context. The main results of this thesis can be

summarised as follows:

First, the thesis analyses recent trends in the educational level and the
occupational structure of the Spanish labour market. The analysis of the data
from 1995 to 2018 allows one to follow the period of growth of the supply of and
demand for university studies, and therefore, the increase in the educational level
of the labour force and the more demanding skills in the labour market.

Second, the thesis concludes that the probability for university graduates to be
over-educated in the Spanish labour market has substantially increased from
1995 to 2018. The analysis using both probit and the Heckman two-step model
confirms that the Spanish labour market has not been able to generate sufficient
skilled jobs either for those university graduate workers already available in the
labour force or for these new more educated workers entering the Spanish labour
market which has been saturated by the increasing number of university

graduates.
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Third, the analysis of the likelihood of being over-educated also detected a
positive relationship between the economic crisis and the probability of being
over-educated in the Spanish labour market. However, these results cannot
confirm whether this positive relationship is due to a lower supply of highly skilled
jobs or a higher propensity for university graduates to accept a job even if it does
not require a university degree. More detailed data accounting for the motivations
of the individuals to accept a job will help to better understand the reason behind
this positive relationship between the economic crisis and the probability of being
over-educated.

Fourth, the comparison between probit and the Heckman two-step model
confirms the sample selection and the effect that accounting for the probability of
being employed has on the probability of being over-educated. That is, when the
Heckman two-step model is applied, the probabilities of being over-educated
decrease for both genders and for all years. And, contrary to expectations, the
probability of being employed has a higher effect in reducing the probability of

being over-educated for men than for women.

Fifth, according to the data 25-64-year-old women are more likely to be over-
educated than men in the Spanish labour market. This outcome is true for both
models probit and the Heckman two-step model and it is in concordance with

previous studies.

Sixth, contrary to what might be expected, including literacy or numeracy
proficiency scores to account for cognitive skills heterogeneity does not have
significant effects on the probability of being over-educated. The analysis of the
data demonstrate that there is a negative relationship between higher cognitive
skills and the probability of being over-educated, however, the value of this
relationship is very low, and slightly affect the predicted probability of being over-
educated. Therefore, two are the main conclusions for these results: first, it is
important to account for individuals’ skills heterogeneity; and second, it would be
appropriate to find more accurate measurements to test individuals’ skills, since,

at least in the Spanish labour market, the literacy and numeracy proficiency skills

Chapter 6. Conclusions 301



Nuria Mallorqui Ruscalleda

do not seem to have enough power to explain the variation in the probability of

being over-educated among university graduates.

Seventh, substantial changes in the Spanish production system will be
recommended in order to reduce the education mismatch in the Spanish labour
market. According to the results of the forecast, it would not be easy for the
Spanish labour market to reduce the educational mismatch. All the scenarios
considered get an upward trend in the number and the proportion of over-
educated university graduates, for both genders, men and women.

Overall, the results of the thesis advise against the possible lengthening of the
educational mismatch in the Spanish labour market. Even some policies to
increase the demand for highly skilled jobs are applied.

6.4. Policy implications

In the matter of policy implications, the findings of this research suggest some
changes in the current educational as well as labour market policies.

The results of this thesis basically recommend improving the education match for
university graduates in the Spanish labour market. This is, a better use of the
abilities and the knowledge of the individuals should be promoted. Therefore,
policies on the supply and the demand side are needed to diminish the

educational imbalance of the labour market.

In relation to the demand side, action is needed to increase the demand for
university graduate workers. This is needed so that the labour market
accommodates as soon as possible the university graduates that it has not been
able to accommodate so far, but also, the ones that are still graduating from
universities. In this sense, the policies should be oriented to foster high-skill
demanding industries. One of the main problems in the Spanish labour market is
the large number of small businesses and even self-employed, especially after
their promotion with the labour market reform of 2012. This makes the creation
and development of high-skill demanding industries more complicated. One
possible action to shift this situation would be the promotion of start-ups or
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business incubators from the universities or encouraging the newly-created
businesses to be part of a technologic cluster, to take advantage of the synergies
created by their counterparts. Another potential option is to increase public and
private R+D investment. It is expected that it would increase the demand for
university graduate workers, as much for doing research as for implementing their
results in the productive system, in non-routine jobs which need autonomy and

which require decision-making skills.

Moreover, the results of the dissimilarity index reveal a noticeable level of gender
occupational segregation. According to this, since 1995 there has been an
improvement in the gender occupational distribution in the Spanish labour
market. The dissimilarity index was 0.6817 in 1995 and 0.5583 in 2018. However,
in order to have a balanced gender occupation distribution, it would be necessary
for more than half the women to change their current occupational category.

Regarding the supply side, the results of this thesis point out the difficulty for
university graduates to match their degree to a highly skilled job in the Spanish
labour market. Results from Chapter Four do suggest an improvement in the
employability of university graduates. In this sense, more detailed data including
field of study is needed in order to be able to do a longitudinal analysis of the
fields of study mismatch, and even, a projection of its future, to be able to highlight
the differences in the probability of being over-educated regarding the field of

study.

6.5. Further research

Overall, further research should be geared to updating the data on education
mismatch in the Spanish labour market. In this sense, the continuous rounds of
PISA and PIAAC are providing important data to evaluate the trend of the more
cognitive skills among the students of compulsory education, but also among the
adult population. However, actual and current individual data including larger
skills proficiency, rather than only literacy and numeracy, would be essential to
improve knowledge about individuals’ skills heterogeneity. This would be
especially necessary in the Spanish case where, as has been demonstrated in
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Chapter Four, literacy and numeracy proficiency do not perfectly measure
individuals’ skills heterogeneity. Furthermore, recent literature has pointed out the
increase in the demand for other sorts of skills, for instance more social and
socioemotional abilities, which, in fact, are usually supposed to be more related
to women (CEDEFOP, 2018; Matias Cortes, Jaimovich and Siu, 2016).

The final objective of improving the data available is to regularly measure the
supply of and demand for skills of the labour market in order to diminish the labour
market mismatches because, as has been demonstrated, education mismatch is

inefficient both either for individuals and for society.

A perfect balance between the supply and the demand side is merely impossible,
since there is a time lag between them. The lack or deficit of graduates in one
area today, when the students are entering the university system, cannot be the
same as it would be in four years’ time, when the university graduates are
entering the labour market. However, a better and continuous knowledge of the
actual skills lacking or excessive in the labour market would be beneficial for
politicians to design new strategies in order to reduce the imbalance, but also for
future post-compulsory students to enrol in those areas or education levels which
are expected to be more required or needed in the future labour market. In this
sense, updating the data as well as the scenarios of the projections is also a very
useful practice to foresee the changes and the main trends of the variables. The
more detailed and up-to-date the data, the more useful the analysis and the
forecast for policy makers.
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Table A1. 1. Educational Classification used by SLFS from 1995 to 1999

Code  Spanish description English description Ed;"e‘:f:;on
A ANALFABETOS Y SIN ESTUDIOS ILLITERATE AND WITHOUT ANY STUDIES
01 Analfabetos llliterate
02 Sin estudios Without any studies
B ESTUDIOS PRIMARIOS, E.G.B."", CICLO INICIAL, MEDIO PRIMARY EDUCATION, INITIAL OR SECOND STAGE OF
O PRIMERA ETAPA Y EQUIVALENTE PRIMARY EDUCATION OR FIRST STAGE OR EQUIVALENT
03 Estudios primarios y E.G.B.""”, ciclos inicial, medio o primera Primary education, initial or second stage of primary education
etapa o equivalente or first stage or equivalent
ENSENANZA GENERAL: 2° GRADO, 1ER CICLO. GENERAL EDUCATION: SECOND YEAR, FIRST STAGE. Compulsory
c BACHILLER ELEMENTAL, E.Q.B.“’, CICLO SUPERIOR, TWO YEARS OF SECONDARY EDUCATION, PRIMARY or less
SEGUNDA ETAPA Y EDUCACION SECUNDARIA (NUEVO EDUCATION, SUPERIOR STAGE, SECOND STAGE AND
SISTEMA) SECONDARY EDUCATION (NEW SYSTEM)
Bachiller elemental o equivalente; E.G.B“), ciclo superior o 22 e years of secondary _education or equivalent; Primgary
04 @) . education, second or superior stage and Secondary education
etapa, y E.S.O. "’ (nuevo sistema)
(new system).
Cemiieze o 'escolan_dad ° GUEIGUIED €17 @R ITEEEs que en Schooling certificate or any other certificate that is evidence in
05 i agredlte Ié.l aS|st'enC|a a B GO GBS eI’ perlodo the future of school attendance during the compulsory education
de escolaridad obligatoria (habiendo superado un minimo de . . -
cursos) period (having passed a minimum number of courses)
E ENSENANZA GENERAL: SEGUNDO GRADO, SEGUNCO GENERAL EDUCATION: SECOND STAGE. KEY STAGE 5
CICLO. BACHILLERATO SUPERIOR, CON O SIN OR SIXTH FORM, WITH OR WITHOUT PREUNIVERSITY
PREUNIVERSITARIO, B.U.P.”, CON O SIN C.0.U.®”” Y COURSE
BACHILLERATO (NUEVO SISTEMA)
08  Bachillerato superior, B.U.P.” y Bachillerato Key Stage 5 or Sixth Form .
M  OTRAS ENSENANZAS SUPERIORES OTHER HIGHER EDUCATION Academic
27 Estudios superiores de dos o tres afios de duracion no Two or three-year-long superior studies not equivalent to 3-year
equivalentes a diplomado universitario degrees
29 Estudios superiores de al menos cuatro afios de duracion no At least four-year-long Superior Studies which are not

equivalentes a licenciado universitario

equivalent to 5-year degrees
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Code Spanish description English description Edulc;?’t;?nal
D ESTUDIOS TECNICO-PROFESIONALES DE PRIMER TECHNICAL AND VOCATIONAL STUDIES FIRST STAGE
GRADO
06  F.P.” de primer grado o equivalente First stage of vocational Education and Training or equivalent
07 Otras ensefanzas técnico-profesionales de primer grado Other first stage of technical and vocational teachings
F ENSENANZA TECNICO-PROFESIONAL DE GRADO TECHNICAL AND VOCATIONAL STUDIES MIDDLE
MEDIO STAGE
09  Méddulo 2 de F.P."Y 2" Module of Vocational Education and Training
G ENSENANZA TECNICO-PROFESIONAL DE SEGUNDO TECHNICAL AND VOCATIONAL STUDIES SECOND
GRADO STAGE _ _ . Vocational
10 FPI® o equivalentes académicamente 2 sta_ge of yocatlonal Education and Training or
academically equivalents
11 Estudios de artes aplicadas y oficios artisticos Arts and artistic jobs studies
12 Otras ensefanzas regladas equivalentes laboralmente o Other formal trainings equivalent in relation to the labour
similares a la F.P.Il © market to 2™ stage of Vocational Education and Training
H ENSENANZA TECNICO-PROFESIONAL DE GRADO TECHNICAL AND VOCATIONAL STUDIES SUPERIOR
SUPERIOR STAGE
13 Modulo 3 de F.P.®) 3" Module of Vocational Education and Training
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Code Spanish description English description Ed:"ef,a;;on
J CARRERAS UNIVERSITARIAS DE CICLO CORTO 3-YEAR DEGREE
15 Area de Ingenieria y Tecnologia Engineering and Technology Area
16 Area de Ciencias Médicas y de la Salud Medical and Health Sciences Area
17 Area de Humanidades Humanities Area
18 Area de Ciencias Sociales y Juridicas Social Sciences and Law Area
19 Area de Ciencias Exactas y Naturales Exact Sciences and Biology Area
K TRES CURSOS APROBADOS, SIN DERECHO A THREE PASSED COURSES OF A 5-YEAR DEGREE WITH
TITULACION, DE UNA CARRERA DE CICLO LARGO NO RIGHT TO A TITLE
20 Tres cursos aprobados (o primer ciclo), sin derecho a Three passed courses (or first cycle) of a 5-year degree with no
titulacion, de una carrera de ciclo largo right to a title
L CARRERAS UNIVERSITARIAS DE CICLO LARGO 5-YEAR DEGREES
21 Area de Ingenieria y Tecnologia Engineering and Technology Area . .
22  Area de Ciencias Médicas y de la Salud Medical and Health Sciences Area University
23 Area de Humanidades Humanities Area
24 Area de Ciencias Sociales y Juridicas Social Sciences and Law Area
25 Area de Ciencias Exactas y Naturales Exact Sciences and Biology Area
M OTRAS ENSENANZAS SUPERIORES OTHER HIGHER EDUCATION
26 Es_tudio_s fequivalentes a todos los efectos a diplomado Equivalent studies to any 3-year degrees
universitario
28 Es_tudio_s fequivalentes a todos los efectos a licenciado Equivalent studies to any 5-year degree
universitario
N DOCTORES PhD (Doctorate)
30 Doctores en Ingenieria, Tecnologia, Arquitectura, Ciencias PhD (Doctorate) in Engineering, Technology, Architecture,
médicas y de la Salud, Exactas y Naturales Medical and Health Sciences, Exact Sciences and Biology
31 Doctores en Humanidades y Ciencias Sociales PhD (Doctorate) in Humanities and Social Sciences
Notes:

™ Educacion General Basica ® Educacion Secundaria Obligatoria ® Formacién Profesional ¥ Bachillerato Unificado Polivalente ® Curso
de Orientacion a la Universidad ® Formacion Profesional de Segundo Grado

Source: INE and my own translation based on information of the Spanish Embassy in United Kingdom (http://www.mecd.gob.es/dms-
static/a8de9034-5¢52-4347-b80a-69c78f0652d5/consejerias-exteriores/reino-unido/estudiar/cuadro-comparativo-inglaterra.pdf)
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Table A1. 2. Educational Classification used by SLFS from 2000 to 2010

Code Spanish description English description Edluec;a::llon
80 Analfabetos llliterate
11 Estudios primarios incompletos Incomplete primary studies
12 Estudios primarios completos Complete primary studies
Programas para la formacion e insercién laboral que Schemes for vocational trainings and employability that do Compulsory
21 no precisan de una titulacion académica de la 12 etapa not require any academic diploma of the 1st stage of or less
de secundaria para su realizacién secondary education to be carried out
22 Primera etapa de secundaria sin titulo First stage of secondary education with no title
23 Primera etapa de secundaria con titulo First stage of secondary education with a title
Programas para la formacién e insercion laboral que Schemes for vocational trainings and employability that
31 precisan de una titulacion de estudios secundarios de require a diploma of the 1st stage of secondary education to
12 etapa para su realizacion be carried out
33 Ensefianzas de grado medio de formacién profesional Teachings of middle grade of specific vocational education
especifica, artes plasticas y disefio y deportivas and training, plastic arts and design and sport
34 Ensefianzas de grado medio de misica y danza Teachings of middle grade of specific vocational education
and training of music and dance
36"  Garantia social / Iniciacién profesional Social Guarantee / professional introduction
Programas para la formacion e insercion laboral que Schemes for vocational trainings and employability that Vocational
41 precisan de una titulacion de estudios secundarios de require an academic diploma of the 2nd stage of secondary
22 etapa para su realizacion education to be carried out
Ensefianzas de grado superior de formacidon Certificate of Higher Educationin specific vocational
51 profesional especifica y equivalentes: artes plasticasy education and training and equivalent: plastic arts and
disefio y deportivas design and sport
Programas que precisan de una titulacion de Schemes that require a Certificate of Higher Education in
53 formacion profesional de grado superior para su specific vocational education and training (moret han 300

realizacion (mas de 300 horas o 6 meses)

hours or 6 month)
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Code Spanish description English description Ed:.le(;aetllon
32 Ensefianzas de bachillerato Key Stage5 of sixth form teachings .
. . : : Academic
52 iles [giepias 6 ES UIMEBEEeEs QUE Mo B o Degree diploma proper to universities (2 years or more)
postgrado (dos afios 0 mas) y
50¥  Grado Degree (4 years)
Ensefianzas universitarias de 1° ciclo y equivalentes o 3-years degree or equivalent or people who passed 3 full
54 personas que han aprobado 3 cursos completos de una y ; fg 5-vear dear r ivalent credit
licenciatura o créditos equivalentes courses of a v-year degree or equivaient crediis University
55 Ensefianzas universitarias de 1° y 2° ciclo, de solo 2° 1st and 2nd cycles of university studies (3+2), only 2nd
ciclo y equivalentes cycle university studies and equivalent
56 Programas oficiales de especializacion profesional Official schemes in specialization in vocational training
61 Doctorado universitario University PhD (doctorate)
Notes:

™ New category included the three month of 2003. “It gathers the people with a basic vocational education which allow their
participation in the labour market, but who have not reached the objectives of the compulsory secondary education (ESO) and,
therefore, they cannot be classified.” (INE, my own translation).

@ New category included in 2009

Source: INE and my own ftranslation based on information of the Spanish Embassy in United Kingdom
(http://www.mecd.gob.es/dms-static/a8de9034-5¢c52-4347-b80a-69c78f0652d5/consejerias-exteriores/reino-
unido/estudiar/cuadro-comparativo-inglaterra.pdf)
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Table A2. 1. Educational Classification used by SLFS from 1995 to 1999 and correspondence in years of education

. o . oy Years of
Code Spanish description English description education
A ANALFABETOS Y SIN ESTUDIOS ILLITERATE AND WITHOUT ANY STUDIES
01 Analfabetos llliterate 0
02 Sin estudios Without any studies
B ESTUDIOS PRIMARIOS, E.G.B.", CICLO INICIAL, MEDIO ig:”ﬁgi EDEUDCU%TA?:‘B'LNIT:?; OE|§§$ON;)T§LPEGE 8;
O PRIMERA ETAPA Y EQUIVALENTE EQUIVALENT
03 Estudios primarios y E.G.B."", ciclos inicial, medio o primera Primary education, initial or second stage of primary 5
etapa o equivalente education or first stage or equivalent
ENSENANZA GENERAL: 2° GRADO, 1ER CICLO. GENERAL EDUCATION: SECOND YEAR, FIRST STAGE.
c BACHILLER ELEMENTAL, E.G.B.", CICLO SUPERIOR, TWO YEARS OF SECONDARY EDUCATION, PRIMARY
SEGUNDA ETAPA Y EDUCACION SECUNDARIA EDUCATION, SUPERIOR STAGE, SECOND STAGE AND
(NUEVO SISTEMA) SECONDARY EDUCATION (NEW SYSTEM)
Bachiller elemental o equivalente; E.G.B", ciclo superior o LD years G SETDREEL educgtlon o cepiielant Py
04 a @) ; education, second or superior stage and Secondary
28 etapa, y E.S.O. " (nuevo sistema) .
education (new system).
Certificado de escolaridad o cualquier otro certificado que en  Schooling certificate or any other certificate that is evidence 8
05 el futuro acredite la asistencia a la escuela durante el periodo in the future of school attendance during the compulsory
de escolaridad obligatoria (habiendo superado un minimo de education period (having passed a minimum number of
cursos) ) courses)
D gg;%[gos TECNICO-PROFESIONALES DE PRIMER TECHNICAL AND VOCATIONAL STUDIES FIRST STAGE
06 FP.® de primer grado o equivalente FIFSF stage of vocational Education and Training or
equivalent 10
07 Otras ensefianzas técnico-profesionales de primer grado Other first stage of technical and vocational teachings
ENSENANZA GENERAL: SEGUNDO GRADO, SEGUNCO - op\ppa) EDUCATION: SECOND STAGE. KEY STAGE
E eligfon  BAIEHE ) sl Ellong ©ol] © Sl 5 OR SIXTH FORM, WITH OR WITHOUT PREUNIVERSITY
PREUNIVERSITARIO, B.U.P.”), CON O SIN C.0.U.® Y COURSE '
BACHILLERATO (NUEVO SISTEMA)
08 Bachillerato superior, B.U.P.* y Bachillerato Key Stage 5 or Sixth Form 11
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. o . o Years of
Code Spanish description English description education
F ENSENANZA TECNICO-PROFESIONAL DE GRADO TECHNICAL AND VOCATIONAL STUDIES MIDDLE
MEDIO STAGE
09 Médulo 2 de F.P.*) 2" Module of Vocational Education and Training 13
G ENSENANZA TECNICO-PROFESIONAL DE SEGUNDO TECHNICAL AND VOCATIONAL STUDIES SECOND
GRADO STAGE
10 FPI®o equivalentes académicamente 2 stage of \(ocational Education and Training or
academically equivalents
11 Estudios de artes aplicadas y oficios artisticos Arts and artistic jobs studies 13
12 Otras ensefianzas regladas equivalentes laboralmente o Other formal trainings equivalent in relation to the labour
similares a la F.P.II © market to 2™ stage of Vocational Education and Training
H ENSENANZA TECNICO-PROFESIONAL DE GRADO TECHNICAL AND VOCATIONAL STUDIES SUPERIOR
SUPERIOR STAGE
13 Médulo 3 de F.P.") 3" Module of Vocational Education and Training 15
J CARRERAS UNIVERSITARIAS DE CICLO CORTO 3-YEAR DEGREE
15 Area de Ingenieria y Tecnologia Engineering and Technology Area
16 Area de Ciencias Médicas y de la Salud Medical and Health Sciences Area
17 Area de Humanidades Humanities Area 15
18 Area de Ciencias Sociales y Juridicas Social Sciences and Law Area
19 Area de Ciencias Exactas y Naturales Exact Sciences and Biology Area
K TRES CURSOS APROBADOS, SIN DERECHO A THREE PASSED COURSES OF A 5-YEAR DEGREE WITH
TITULACION, DE UNA CARRERA DE CICLO LARGO NO RIGHT TO A TITLE
20 Tres cursos aprobados (o primer ciclo), sin derecho a Three passed courses (or first cycle) of a 5-year degree with 15
titulaciéon, de una carrera de ciclo largo no right to a title
L CARRERAS UNIVERSITARIAS DE CICLO LARGO 5-YEAR DEGREES
21 Area de Ingenieria y Tecnologia Engineering and Technology Area
22 Area de Ciencias Médicas y de la Salud Medical and Health Sciences Area
23 Area de Humanidades Humanities Area 17
24 Area de Ciencias Sociales y Juridicas Social Sciences and Law Area
25 Area de Ciencias Exactas y Naturales Exact Sciences and Biology Area
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. s . oy Years of
Code  Spanish description English description education
M OTRAS ENSENANZAS SUPERIORES OTHER HIGHER EDUCATION
26 Es_tudio_s f_equivalentes a todos los efectos a diplomado Equivalent studies to any 3-year degrees
universitario 15
27 Estudios superiores de dos o tres afios de duracion no Two or three-year-long superior studies not equivalent to 3-
equivalentes a diplomado universitario year degrees
28 Es_tudio_s gquivalentes a todos los efectos a licenciado Equivalent studies to any 5-year degree 17
universitario
29 Estudios superiores de al menos cuatro afos de duracion no At least four-year-long Superior Studies which are not 16
equivalentes a licenciado universitario equivalent to 5-year degrees
N DOCTORES PhD (Doctorate)
30 Doctores en Ingenieria, Tecnologia, Arquitectura, Ciencias PhD (Doctorate) in Engineering, Technology, Architecture,
médicas y de la Salud, Exactas y Naturales Medical and Health Sciences, Exact Sciences and Biology 21
31 Doctores en Humanidades y Ciencias Sociales PhD (Doctorate) in Humanities and Social Sciences
Notes:

™ Educacién General Basica

@ Educacion Secundaria Obligatoria

@ Formacién Profesional

“ Bachillerato Unificado Polivalente

® Curso de Orientacion a la Universidad

® Formacién Profesional de Segundo Grado

Source: INE and my own translation based on information of the Spanish Embassy in United Kingdom (http://www.mecd.gob.es/dms-
static/a8de9034-5¢52-4347-b80a-69c78f0652d5/consejerias-exteriores/reino-unido/estudiar/cuadro-comparativo-inglaterra.pdf)
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Table A2. 2. Educational Classification used by SLFS from 2000 to 2010 and correspondence in years of education

. o . oy Years of
Code Spanish description English description education
80 Analfabetos llliterate 0
11 Estudios primarios incompletos Incomplete primary studies 5
12 Estudios primarios completos Complete primary studies 6
Programas para la formacion e insercién laboral que no  Schemes for vocational trainings and employability that do
21 precisan de una titulacion académica de la 12 etapa de not require any academic diploma of the 1st stage of 7
secundaria para su realizacion secondary education to be carried out
22 Primera etapa de secundaria sin titulo First stage of secondary education with no title 8
23 Primera etapa de secundaria con titulo First stage of secondary education with a title
Programas para la formacién e insercion laboral que Schemes for vocational trainings and employability that
31 precisan de una titulacion de estudios secundarios de 12 require a diploma of the 1st stage of secondary education to 9
etapa para su realizacion be carried out
32 Ensefianzas de bachillerato Key Stageb of sixth form teachings
33 Ensefianzas de grado medio de formacién profesional Teachings of middle grade of specific vocational education
especifica, artes plasticas y disefio y deportivas and training, plastic arts and design and sport 12
34 Ensefianzas de grado medio de musica y danza Teachings of middle grade of specific vocational education
and training of music and dance
36" Garantia social / Iniciacién profesional Social Guarantee / professional introduction 10
Programas para la formacién e insercion laboral que Schemes for vocational trainings and employability that
41 precisan de una titulacion de estudios secundarios de 22 require an academic diploma of the 2nd stage of secondary 13
etapa para su realizacion education to be carried out
50”7 Grado Degree (4 years) 16
Ensefianzas de grado superior de formacion profesional Certificate of Higher Education in specific vocational
51 especifica y equivalentes: artes plasticas y disefio y education and training and equivalent: plastic arts and
deportivas design and sport
52 Hiles airefelees d~e 2 ur’nverS|dades G2 (7 S € Degree diploma proper to universities (2 years or more) 14
postgrado (dos afios 0 mas)
Programas que precisan de una titulacion de formaciéon Schemes that require a Certificate of Higher Education in
53 profesional de grado superior para su realizacién (mas specific vocational education and training (moret han 300
de 300 horas o 6 meses) hours or 6 month)
Ensefianzas universitarias de 1° ciclo y equivalentes o .
54 personas que han aprobado 3 cursos completos de una 3-years degree or equivalent or people who passed 3 full 15

licenciatura o créditos equivalentes

courses of a 5-year degree or equivalent credits
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. o . oy Years of
Code Spanish description English description education
55 Ensefianzas universitarias de 1° y 2° ciclo, de solo 2° 1stand 2nd cycles of university studies (3+2), only 2nd cycle 17
ciclo y equivalentes university studies and equivalent
56 Programas oficiales de especializacion profesional Official schemes in specialization in vocational training 19
61 Doctorado universitario University PhD (doctorate) 21
Notes:

™ New category included the three month of 2003. “It gathers the people with a basic vocational education which allow their
participation in the labour market, but who have not reached the objectives of the compulsory secondary education (ESO) and,
therefore, they cannot be classified.” (INE, my own translation).

@ New category included in 2009

Source: INE and my own translation based on information of the Spanish Embassy in United Kingdom
(http://www.mecd.gob.es/dms-static/a8de9034-5¢c52-4347-b80a-69c78f0652d5/consejerias-exteriores/reino-
unido/estudiar/cuadro-comparativo-inglaterra.pdf)
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Table A2. 3. National Classification of Economic Activities (CNAE — 2009)

o New
Code Description Code

A Agriculture, forestry and fishing

01 Crop and animal production, hunting and related service
activities

02  Forestry and logging 0

03  Fishing and aquaculture

B Mining and quarrying

05  Mining of coal and lignite

06  Extraction of crude petroleum and natural gas

07  Mining of metal ores 1

08  Other mining and quarrying

09  Mining support service activities

Cc Manufacturing

10  Manufacture of food products

11 Manufacture of beverages

13  Manufacture of textiles

14  Manufacture of wearing apparel

15  Manufacture of leather and related products
Manufacture of wood and of products of wood and cork,

16  except furniture; manufacture of articles of straw and
plaiting materials

17  Manufacture of paper and paper products

18  Printing and reproduction of recorded media

19  Manufacture of coke and refined petroleum products

20  Manufacture of chemicals and chemical products

o1 Manufacture of basic pharmaceutical products and
pharmaceutical preparations 2

22  Manufacture of rubber and plastic products

23  Manufacture of other non-metallic mineral products

24  Manufacture of basic metals

o5 Manufacture of fabricated metal products, except
machinery and equipment

26  Manufacture of computer, electronic and optical products

27  Manufacture of electrical equipment

28  Manufacture of machinery and equipment n.e.c.

29  Manufacture of motor vehicles, trailers and semi-trailers

30  Manufacture of other transport equipment

31 Manufacture of furniture

32  Other manufacturing

33  Repair and installation of machinery and equipment
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o New
Code Description Code

D Electricity, gas, steam and air conditioning supply

35  Electricity, gas, steam and air conditioning supply 3

E Water supply; sewerage; waste managment and
remediation activities

36  Water collection, treatment and supply

37  Sewerage

38 Waste collection, treatment and disposal activities; materials 3
recovery

39 Remediation activities and other waste management
services

F Construction

41  Construction of buildings

42  Civil engineering 4

43  Specialised construction activities

G Wholesale and retail trade; repair of motor vehicles and
motorcycles

45 Wholesale and retail trade and repair of motor vehicles and
motorcycles 5

46  Wholesale trade, except of motor vehicles and motorcycles

47  Retail trade, except of motor vehicles and motorcycles

H Transporting and storage

49  Land transport and transport via pipelines

50  Water transport

51  Air transport 6

52  Warehousing and support activities for transportation

53  Postal and courier activities

| Accommodation and food service activities

55  Accommodation 7

56  Food and beverage service activities

J Information and communication

58  Publishing activities

59 Motion picture, video and television programme production,
sound recording and music publishing activities

60 Programming and broadcasting activities 8

61  Telecommunications

62  Computer programming, consultancy and related activities

63 Information service activities

K Financial and insurance activities

64 Financial service activities, except insurance and pension
funding

65 Insurance, reinsurance and pension funding, except 9
compulsory social security

66 Activities auxiliary to financial services and insurance
activities
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o New
Code Description Code
L Real estate activities
68 Real estate activities 10
M Professional, scientific and technical activities
69 Legal and accounting activities
70  Activities of head offices; management consultancy activities
71 Architectural and engineering activities; technical testing and
analysis 11
72  Scientific research and development
73  Advertising and market research
74  Other professional, scientific and technical activities
75  Veterinary activities
N Administrative and support service activities
77  Rental and leasing activities
78  Employment activities
79 Travel agency, tour operator and other reservation service
and related activities 12
80  Security and investigation activities
81  Services to buildings and landscape activities
82 Office administrative, office support and other business
support activities
o Public administration and defence; compulsory social
security
84  Public administration and defence; compulsory social security 13
P Education
85  Education 14
Q Human health activities
86  Hospital activities
87  Residential care activities 15
88  Social work activities without accommodation
R Arts, entertainment and recreation
90 Creative, arts and entertainment activities
91 Libraries, archives, museums and other cultural activities 16
92  Gambling and betting activities
93 Sports activities and amusement and recreation activities
S Other services activities
94  Activities of membership organisations
95  Repair of computers and personal and household goods 17
96  Other personal service activities
T producing activities of households for own use
97  Activities of households as employers of domestic personnel 18
98  Undifferentiated goods
U Activities of extraterritorial organisations and bodies
99  Activities of extraterritorial organisations and bodies 19

Souce: https.//www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1
254736177032&menu=ultiDatos&idp=1254735976614
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Table A2. 4. Education mismatch in the Spanish labour market by gender.

Three-year degree university graduates included (in percentages).

Men Women Total

1995 Under-educated 12.9 21.7 17.2
2010 Adequately educated 50.6 40.7 45.8
Over-educated 36.5 37.5 37.0

2011 Under-educated 15.5 21.9 19.0
2018 Adequately educated 494 42.8 45.8
Over-educated 35.1 35.3 32.5

Source: SLFS (2" quarters), INE

Appendix 2

339



Nuria Mallorqui Ruscalleda

2018
2017
2016
2015
2014
2013
2012
2011

2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995

Year

o
N
o

40 60
Education mismatch

o]
o

1

o

0

BUnder-educated ®Adequately educated ™ Over-educated

Source: SLFS (2™ quarters), INE

Figure A2. 1. Education mismatch among university graduates in the
Spanish labour market. Three-year degree university graduates. Spain,
1995-2018 (in percentages).
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Table A2. 5. Estimated coefficients for the probit model. Three-year degree
university graduates included. Spain, 1995-2010

Y=(over-educated)

Independent variables (Reference category) Coef. Slizb::: Lzlft;l
Woman (Man) 0.0656 0.0083 ***
Age group 35-44 -0.0080 0.0101 n.s.
(25-34) 45-54 -0.1164 0.0114 ***
55-64 -0.1703 0.0158 ***
Not Spanish (Spanish) 0.6526 0.0289 ***
Manufacturing -0.0709 0.0463 n.s.
Construction -0.1838 0.0490 ***
Activity Sales 0.4927  0.0465 ***
sector Information and communication -0.4593 0.0538 ***
(Agriculture, Financial and insurance activities 0.4838 0.0484 ***
forestry, Real estate activities 0.4142 0.0703 ***
and fishing) Professional, scientific, technical -0.3212 0.0469 ***
Public administration -0.7507 0.0450 ***
Other services 0.0099 0.0478 n.s.
North-West 0.1048 0.0162 ***
North-East 0.1131 0.0151 ***
Region Centre 0.1173 0.0147 ***
(Madrid) East -0.0048 0.0148 n.s.
South 0.0478 0.0148 **
Canary Islands 0.0838 0.0207 ***
1996 -0.0113 0.0280 n.s.
1997 -0.0271 0.0276 n.s.
1998 -0.0063 0.0272 n.s.
1999 0.0480 0.0267 n.s.
2000 0.1003 0.0265 ***
2001 0.0862 0.0264 **
Year 2002 0.0913 0.0264 **
(1995) 2003 0.0900 0.0257 ***
2004 0.0992 0.0257 ***
2005 0.2195 0.0263 ***
2006 0.2173 0.0254 ***
2007 0.2253 0.0251 ***
2008 0.2542 0.0252 ***
2009 0.2464 0.0252 ***
2010 0.2430 0.0250 ***
Constant 0.0565 0.0505 n.s.
Number of observations 170,336
Pseudo R2 0.1200
Wald Chi-squared (35) 14444.02 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2" quarters), INE
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Table A2. 6. Estimated coefficients for the probit model. Three-year degree
university graduates included. Spain, 2011-2018

Y=(over-educated)

. Robust  Sig.
Independent variables (Reference category) Coef. Std. Err.  Level
Woman (Man) -0.0389 0.0103 ***
Age group 35-44 -0.0793 0.0133 **=*
(25-34) 45-54 -0.1193 0.0145 ***
55-64 -0.2080 0.0177 ***
Not Spanish (Spanish) 0.6294 0.0255 ***
Manufacturing -0.5268 0.0635 ***
Construction -0.5335 0.0692 ***
Activity Sales 0.0853  0.0630 n.s.
sector Information and communication -0.9241 0.0680 ***
(Agriculture, Financial and insurance activities -0.5045 0.0654 ***
forestry, Real estate activities -0.2128 0.0834 *
and fishing) Professional, scientific, technical -0.5326 0.0638 ***
Public administration -0.7452 0.0620 ***
Other services -0.2546 0.0648 ***
North-West 0.0519 0.0183 **
North-East 0.0313 0.0187 n.s.
Region Centre -0.0336 0.0184 n.s.
(Madrid) East -0.1135 0.0182 ***
South -0.0645 0.0187 **
Canary Islands 0.0512 0.0277 n.s.
2012 0.0266 0.0214 n.s.
2013 0.0614 0.0215 **
Year 2014 0.0993 0.0215 ***
(2011) 2015 0.1428 0.0217 ***
2016 0.1733 0.0206 ***
2017 0.2269 0.0204 ***
2018 0.2585 0.0202 ***
Constant 0.1319 0.0654 *
Number of observations 112,981
Pseudo R2 0.0646
Wald Chi-squared (27) 4971.38 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2" quarters), INE
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Table A2. 7. Estimated coefficients for the selection equation [3.2] of the
Heckman two-step model. Three-year degree university graduates
included. Spain, 1995-2010

Y=(employed)

. Robust Sig.
Independent variables (Reference category) Coef. Std. Err.  Level
Woman (Man) -0.2745 0.0085 ***
Age group 35-44 0.1659 0.0110 :::
(25-34) 45-54 0.1021 0.0130
55-64 -0.7393 0.0140 ***
Not Spanish (Spanish) -0.7089 0.0212 ***
Partner -0.2640 0.0107 ***
Children -0.6665 0.0117 ***
Children-in-law -0.3748 0.0556 ***
Person of Grand-children -0.9583 0.0546 ***
reference Parents -0.3748 0.0921 ***
Other relatives -0.3581 0.0369 ***
People working in the housework 6.6693 .
Other people 0.0251 0.0571 n.s.
North-West -0.2067 0.0148 ***
North-East -0.0860 0.0145 ***
Region Centre -0.1735 0.0137 ***
(Madrid) East 0.0408 0.0145 **
South -0.2348 0.0137 ***
Canary Islands -0.1103 0.0198 ***
1996 0.0276 0.0228 n.s.
1997 0.0604 0.0225 **
1998 0.0813 0.0224 ***
1999 0.1227 0.0224 ***
2000 0.1964 0.0225 ***
2001 0.2392 0.0222 ***
Year 2002 0.2525 0.0226 ***
(1995) 2003 0.2993 0.0223 ***
2004 0.3231 0.0221 ***
2005 0.3484 0.0229 ***
2006 0.3515 0.0230 ***
2007 0.4191 0.0227 ***
2008 0.4003 0.0227 ***
2009 0.3129 0.0223 ***
2010 0.2697 0.0222 ***
Constant 1.1387 0.0222 ***
Number of observations 219,573
Pseudo R2 0.0859
Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE
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Table A2. 8. Estimated coefficients for the selection equation [3.2] of the
Heckman two-step model Three-year degree university graduates

included. Spain, 2011-2018
(Y=Employed)

Independent variables (Reference category) Coef. Robust  Sig.
Std. Err. Level
Woman (Man) -0.2233 0.0099 ***
Age group 35-44 0.0653 0.0139 ***
(25-34) 45-54 -0.0174 0.0155 n.s.
55-64 -0.6561 0.0161 ***
Not Spanish (Spanish) -0.7094 0.0199 ***
Partner -0.0006 0.1126 n.s.
Children -0.6540 0.1475 ***
Children-in-law -0.2582 0.0697 ***
Person of Grand-children -0.6564 0.1158 ***
reference pgrents -0.2995 0.0775 ***
Other relatives -0.4018 0.0436 ***
People working in the housework 6.6828 :
Other people 0.0162 0.0668 n.s.
North-West -0.1839 0.0174 ***
North-East -0.0217 0.0183 n.s.
Region Centre -0.1551 0.0173 ***
(Madrid)  gast -0.0372  0.0175 n.s.
South -0.2674 0.0174 ***
Canary Islands -0.2558 0.0254 ***
2012 -0.0656 0.0195 **
2013 -0.1368 0.0195 ***
Year 2014 -0.1221 0.0196 ***
(2011) 2015 -0.0658 0.0195 **
2016 -0.0093 0.0192 n.s.
2017 0.0289 0.0192 n.s.
2018 0.0738 0.0192 ***
Constant 1.3285 0.0231 ***
Number of observations 146,143
Pseudo R2 0.0727

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2" quarters), INE
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Table A2. 9. Estimated coefficients for the outcome equation [3.1] of the

Heckman two-step model. Three-year degree university graduates
included. Spain, 1995-2010

Y=(over-educated | employed)

. Robust Sig.
Independent variables (Reference category) Coef. Std. Err. Level
Woman (Man) -0.0043 0.0282 n.s.
35-44 0.0696 0.0337 *
'(L\zie_f;;’“p 45-54 00372 0.0365 ns.
55-64 -0.2595 0.0304 ***
Not Spanish (Spanish) 0.4796 0.0963 ***
Manufacturing -0.0631 0.0436 n.s.
o Construction -0.1720  0.0471 ***
Activity Sales 0.4646  0.0508 ***
sector Information and communication -0.4331 0.0539 ***
(Agriculture, Financial and insurance activities 0.4611 0.0506 ***
forestry, Real estate activities 0.3937 0.0688 ***
and fishing)  Professional, scientific, technical -0.3077 0.0455 ***
Public administration -0.7100 0.0506 ***
Other services 0.0142 0.0448 n.s.
North-West 0.0522 0.0268 n.s.
North-East 0.0890 0.0181 ***
Region Centre 0.0767 0.0221 **
(Madrid) East 0.0052  0.0151 n.s.
South -0.0033 0.0242 n.s.
Canary Islands 0.0567 0.0229 *
1996 -0.0039 0.0270 n.s.
1997 -0.0134 0.0272 n.s.
1998 0.0102 0.0269 n.s.
1999 0.0679 0.0264 *
2000 0.1312 0.0270 ***
2001 0.1257 0.0283 ***
Vear 2003 01437 00306
(1995) 2004 0.1582 0.0316 ***
2005 0.2790 0.0306 ***
2006 0.2790 0.0307 ***
2007 0.3005 0.0338 ***
2008 0.3251 0.0322 ***
2009 0.3017 0.0286 ***
2010 0.2919 0.0273 ***
Constant -0.1467 0.0897 n.s.
Number of observations 219,573
Selected observations 170,336
Wald Chi-squared (35) 11576.55 ***
athrho 0.5671 *
rho 0.5132 *

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.

Note: Individual sample weights considered.
Source: SLFS (2" quarters), INE
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Table A2. 10. Estimated coefficients for the outcome equation [3.1] of the
Heckman two-step model Three-year degree university graduates
included. Spain, 2011-2018

Y=(over-educated | employed)

. Robust Sig.
Independent variables (Reference category) Coef. std. Err.  Level
Woman (Man) -0.0918 0.0094 ***
Age group 35-44 0.0189 0.0123 n.s.
(25-34) 45-54 -0.0289 0.01345 *
55-64 -0.306 0.0158 ***
No Spanish (Spanish) 0.2424 0.0272 ***
Manufacturing -0.4360 0.0511 ***
Construction -0.4339 0.0568 ***
Activity Sales 0.0688 0.0506 n.s.
sector Information and communication -0.7914 0.0559 ***
(Agriculture, Financial and insurance activities -0.4145 0.0530 ***
forestry, Real estate activities -0.1795 0.0679 **
and fishing)  Professional, scientific, technical -0.4445 0.0514 ***
Public administration -0.6360 0.0497 ***
Other services -0.1957 0.0521 ***
North-West -0.0181 0.0168 n.s.
North-East 0.0202 0.0172 n.s.
Region Centre -0.0770 0.0169 ***
(Madrid) East -0.1079 0.0167 ***
South -0.1458 0.0172 ***
Canary Islands -0.0581 0.0256 *
2012 0.0051 0.0196 n.s.
2013 0.0119 0.0197 n.s.
Year 2014 0.0488 0.0197 *
(2011) 2015 0.1021 0.0200 ***
2016 0.1449 0.0189 ***
2017 0.2021 0.0187 ***
2018 0.2420 0.0186 ***
Constant -0.1069 0.0533 *
Number of observations 146,143
Selected observations 112,981
Wald Chi-squared (27) 4717.48 ***
athrho 1.4626 ***
rho 0.8982 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Note: Individual sample weights considered.
Source: SLFS (2™ quarters), INE
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Table A2. 11. Predicted probabilities for a 25-64-year-old university
graduate to be over-educated by year. Three-year degree university
graduates included. Spain, 1995-2018

Men Women
Pred. Pr. Std. Err. Pred. Pr. Std. Err.
1995 0.4126 0.0070 *** 0.4345 0.0072 ***
1996 0.4615 0.0094 *** 0.4794 0.0095 ***
1997 0.4565 0.0093 *** 0.4739 0.0094 ***
1998 0.4635 0.0092 *** 0.4807 0.0092 ***
1999 0.4811 0.0090 *** 0.4978 0.0091 ***
2000 0.4990 0.0089 *** 0.5149 0.0090 ***
2001 0.4949 0.0089 *** 0.5101 0.0090 ***
2002 0.4970 0.0089 *** 0.5121 0.0089 ***
2003 0.4977 0.0087 *** 0.5122 0.0086 ***
2004 0.5013 0.0088 *** 0.5155 0.0085 ***
2005 0.5399 0.0089 *** 0.5540 0.0086 ***
2006 0.5397 0.0086 *** 0.5538 0.0083 ***
2007 0.5435 0.0087 *** 0.5567 0.0081 ***
2008 0.5520 0.0086 *** 0.5655 0.0081 ***
2009 0.5481 0.0084 *** 0.5628 0.0081 ***
2010 0.5466  0.0083 *** 0.5619 0.0080 ***
2011 0.3191 0.0053 *** 0.3081 0.0051 ***
2012 0.3689 0.0072 *** 0.3608 0.0072 ***
2013 0.3784 0.0074 *** 0.3721 0.0073 ***
2014 0.3901 0.0074 *** 0.3837 0.0074 ***
2015 0.4033 0.0076 *** 0.3960 0.0075 ***
2016 0.4127 0.0072 *** 0.4043 0.0071 ***
2017 0.4293 0.0071 *** 0.4205 0.0070 ***
2018 0.4390 0.0071 *** 0.4294 0.0070 ***

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.

Note: The probability of being over-educated is conditional on the probability of being
employed as employee.

Source: SLFS (2™ quarters), INE
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Figure A2. 2. Predicted probabilities for a university graduate to be over-
educated by age-group, nationality and gender. Three-year degree
university graduates included. Spain, 1995-2010
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Figure A2. 3. Predicted probabilities for a university graduate to be over-
educated by age-group, nationality, and gender. Three-year degree
university graduates included. Spain, 2011-2018
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Figure A2. 4. Predicted probabilities for a university graduate to be over-
educated by activity sector and gender. Three-year degree university
graduates included. Spain, 1995-2010
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Figure A2. 5. Predicted probabilities for a university graduate to be over-
educated by activity sector and gender. Three-year degree university
graduates included. Spain, 2011-2018
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Figure A2. 6. Predicted probabilities for a university graduate to be over-
educated by region and gender. Three-year degree university graduates
included. Spain, 1995-2010
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Figure A2. 7. Predicted probabilities for a university graduate to be over-
educated by region and gender. Three-year degree university graduates
included. Spain, 2011-2018
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Table A3. 1. Estimated coefficients of the probit model. Baseline
specification and subjective approach

Independent variables Coef Jackknife  Sig.
(reference category) ) Std. Err.  Level
Woman (Man) 0.1170 0.0579 *
Age-group 35-44 0.0166 0.0806 n.s.
(25-34) 45-54 0.0223 0.0715 n.s.
55-64 -0.3914 0.0897 ***

University graduates

(Lower educational levels) 0.1026 0.0644 n.s.

Public -0.0806 0.0772 n.s.
North-West 0.0209 0.1186 n.s.
North-East 0.0715 0.0910 n.s.

Region Central Area 0.0754 0.1044 n.s.

(Madrid) East 0.1548 0.0963 n.s.
South 0.1190 0.0871 n.s.
Canary Islands 0.2042 0.1688 n.s.

Constant -0.4630 0.0916 ***

Number of observations 2,119

F(12,68) 3.03 **

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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specification and subjective approach

Table A3. 2. Estimated coefficients of the probit model. Literacy

Independent variables Coef Jackknife Sig.
(reference category) ; Std. Err.  Level
Woman (Man) 0.1362 0.0588 *
Age-group 35-44 0.0182 0.0810 n.s.
(25-34) 45-54 0.0435 0.0748 n.s.
55-64 -0.3358 0.0963 **
T Ll L 0.0331 0.0732 n.s.
(Lower educational levels)
Literacy 0.0018 0.0009 *
Public (Private) -0.0924 0.0775 n.s.
North-West 0.0096 0.1191 n.s.
North-East 0.0814 0.0923 n.s.
Region Central Area 0.0719 0.1049 n.s.
(Madrid) East 0.1527 0.0973 n.s.
South 0.1223 0.0870 n.s.
Canary Islands 0.2318 0.1671 n.s.
Constant -0.9371 0.2489 ***
Number of observations 2,119
F(13,67) 3.69

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table A3. 3. Estimated coefficients of the probit model. Numeracy
specification and subjective approach

Independent variables Coef Jackknife  Sig.
(reference category) ) Std. Err.  Level
Woman (Man) 0.1301 0.0606 *
Age-group 35-44 0.0170 0.0807 n.s.
(25-34) 45-54 0.0317 0.0749 n.s.
55-64 -0.3685 0.0961 ***

University graduates

(Lower educational levels) WL OIS (L

Numeracy 0.0007 0.0008 n.s.
Public (Private) -0.0859 0.0775 n.s.
North-West 0.0200 0.1186 n.s.
North-East 0.0754 0.0913 n.s.
Region Central Area 0.0763 0.1045 n.s.
(Madrid) East 0.1551 0.0965 n.s.
South 0.1249 0.0868 n.s.
Canary Islands 0.2213 0.1671 n.s.
Constant -0.6597 0.2525 *
Number of observations 2,119
F(13,67) 3.33

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table A3. 4. Estimated coefficients of the Heckman two-step model.
Baseline specification and subjective approach

Independent variables Coef Jackknife Sig.
(Reference category) ) Std. Err. Level
Woman (Man) 0.1749 0.1297 n.s.
Age-group 35-44 0.0119 0.0798 n.s.
(25-34) 45-54 0.0415 0.0791 n.s.
c ' ' 55-64 -0.2269 0.4226 n.s.
2  University graduates . -0.0182  0.2610 n.s.
g LLebSﬁ thantunlverS|ty-educat|on)
o Public sector
g (Private sector) -0.0811 0.0753 n.s.
g North-West 0.0336 0.1294 n.s.
k2] North-East 0.0690 0.0904 n.s.
& Region Centre 0.1080 0.1199 n.s.
(Madrid) East 0.1698 0.0976 n.s.
South 0.1762 0.1455 n.s.
Canary Islands  0.3060 0.2637 n.s.
Constant -0.3100 0.3598 n.s.
Woman (Man) -0.3512 0.0449 ***
Age-group 35-44 0.0635 0.0693 n.s.
(25-34) 45-54 -0.0591 0.0654 n.s.
c 55-64 -0.7336 0.0682 ***
© University graduates
® (Less than university-education) 0.7099 0.0580 ***
> Good-excellent health -
o (Poor-fair health) -0.1863 0.0572
£ North-West -0.1201 0.0944 n.s.
o North-East 0.0003 0.0940 n.s.
g Region Centre -0.1902 0.0784 *
(Madrid) East -0.1173 0.0912 n.s.
South -0.3697 0.0784 ***
Canary Islands -0.6008 0.1356 ***
Constant 0.7384 0.0839 ***
Number of observations 3,571
F (12, 68) 2.86 ***
athrho -0.3316 n.s.

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.
Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)

356

Appendix 3



Human Capital Investment and Labour Market Response in Spain

Table A3. 5. Estimated coefficients of the Heckman two-step model.
Literacy specification and subjective approach

Independent variables Coef Std. Err.  Sig.
(Reference category) ) (1) Level
Woman (Man) 0.1687 0.1960 n.s.
Age-group 35-44 0.0141 0.0798 n.s.
(25-34) 45-54 0.0495 0.0884 n.s.
c ' ' 55-64 -0.2494 0.5069 n.s.
[ (el B ITCE . 00251 03095 n.s.
g (Less than university-education)
= Literacy 0.0014 0.0024 n.s.
o Public sector (Private sector) -0.0934 0.0731 n.s.
g North-West 0.0155  0.1376 n.s.
S North-East 0.0782  0.1043 n.s.
& Region Centre 0.0934  0.1607 n.s.
(Madrid) East 0.1631 0.1161 n.s.
South 0.1565 0.2157 n.s.
Canary Islands 0.2895 0.3675 n.s.
Constant -0.7343 1.1005 n.s.
Woman (Man) -0.3384 0.0529 ***
Age-group 35-44 0.0740 0.0708 n.s.
(25-34) 45-54 -0.0125 0.0737 n.s.
55-64 -0.6339 0.0802 ***
= University graduates
= (Less than university-education) 0.5708 0.0705 ***
S Numeracy 0.0034 0.0007 ***
o Good-excellent health .
S (Poor-fair health) U e,
T North-West -0.1410 0.0905 n.s.
% North-East 0.0080 0.0908 n.s.
® Region Centre -0.2189 0.0884 *
(Madrid) East -0.1365 0.0846 n.s.
South -0.3626 0.0805 ***
Canary Islands -0.5670 0.1348 ***
Constant -0.1354 0.1958 n.s.
Number of observations 3,571
F (13,.) .
athrho -0.207 n.s.

(1) The estimation of jackknife standard errors were not possible for the literacy
specification when the subjective education mismatch method was used.

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Numeracy specification and subjective approach

Table A3. 6. Estimated coefficients of the Heckman two-step model.

Independent variables Coef Jackknife  Sig.
(Reference category) ) Std. Err.  Level
Woman (Man) 0.1825 0.1060 n.s.
Age-group 35-44 0.0091 0.0798 n.s.
(25-34) 45-54 0.0389 0.0730 n.s.
55-64 -0.2073 0.3637 n.s.
S University graduates
'% (Less than university-education) Uity WA i
= Numeracy -0.0003 0.0020 n.s.
- Pl spas .0.0868  0.0740 n.s.
g (Private sector)
9 North-West 0.0342 0.1288 n.s.
5 North-East 0.0681 0.0907 n.s.
© Region Centre 0.1125 0.1168 n.s.
(Madrid) East 0.1720 0.0968 n.s.
South 0.1813 0.1377 n.s.
Canary Islands 0.3148 0.2414 n.s.
Constant -0.2250 0.8488 n.s.
Woman (Man) -0.2975 0.0478 ***
Age-group 35-44 0.0739 0.0699 n.s.
(25-34) 45-54 0.0105 0.0681 n.s.
55-64 -0.5972 0.0739 ***
= University graduates
= (Less than university-education) 0.5158 0.0589 ***
S Numeracy 0.0046 0.0006 ***
© Good-excellent health .
S (Poor-fair health) Ul D
T North-West -0.1169 0.0933 n.s.
% North-East 0.0116 0.0938 n.s.
® Region Centre -0.2016 0.0801 *
(Madrid) East -0.1259 0.0900 n.s.
South -0.3292 0.0783 ***
Canary Islands -0.5076 0.1335 ***
Constant -0.4623 0.1673 **
Number of observations 3,571
F (13,.) .
athrho -0.3850 n.s.

Significance levels: *p<0.05, **p<0.01, ***p<0.001, n.s. not significant.

Source: PIAAC (http://www.oecd.org/skills/piaac/publicdataandanalysis/)
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Table A4. 1. Forecast’s results for 25-64-year-old university graduate men
living in the North-West area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 w1 w2 HSJ1 HSJ2 HSJ3
2014 1,230 151 121 121 91 91 91
2015 1,217 153 125 125 93 93 93
2016 1,203 155 128 128 91 91 91
2017 1,191 163 138 138 98 98 98
2018 1,178 170 144 144 102 102 102
2019 1,166 176 149 150 105 106 106
2020 1,153 182 154 156 108 110 110
2021 1,139 187 158 162 111 114 114
2022 1,125 192 163 168 114 118 118
2023 1,111 196 167 173 117 122 122
2024 1,097 201 171 179 120 125 126
2025 1,083 205 175 184 122 129 130
2026 1,070 208 179 189 125 132 134
2027 1,057 212 182 195 127 136 137
2028 1,045 216 186 200 130 139 141
2029 1,033 219 190 205 132 142 145
2030 1,022 223 194 211 134 146 149

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j).

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W
S$1 S2 S3

2014 24.2 24.2 24.2

2015 255 25.5 25.5

2016  28.8 28.8 28.8

2017 29.2 29.2 29.2

2018 29.5 29.5 29.5

2019 295 29.5 294

2020 29.6 29.5 294

2021 29.6 29.6 294

2022 29.7 29.7 29.4

2023 29.8 29.7 29.4

2024 29.9 29.9 294

2025 30.0 30.0 29.3

2026 30.2 30.1 29.3

2027 304 30.3 29.3

2028 30.5 30.5 29.3

2029 30.7 30.7 29.3

2030 30.9 30.9 29.3
Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)

Appendix 4 361



Nuria Mallorqui Ruscalleda

Table A4. 2. Forecast’s results for 25-64-year-old university graduate
women living in the North-West area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 w1 w2 HSJ1 HSJ2 HSJ3
2014 1,247 192 148 148 104 104 104
2015 1,236 194 147 147 104 104 104
2016 1,224 210 168 168 114 114 114
2017 1,213 209 172 172 111 111 111
2018 1,203 209 168 168 113 113 113
2019 1,188 203 164 166 109 111 111
2020 1,177 199 161 166 107 110 109
2021 1,165 194 157 164 104 108 107
2022 1,151 189 154 162 101 107 105
2023 1,138 183 150 160 98 105 103
2024 1,124 178 146 158 96 103 101
2025 1,111 173 142 156 93 101 99
2026 1,099 168 138 154 90 99 97
2027 1,087 163 135 152 88 97 95
2028 1,075 158 131 150 85 95 93
2029 1,063 154 128 148 82 94 92
2030 1,051 149 124 145 80 92 90

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

HSJ/W
Year —3 s2 s3

2014 29.9 29.9 29.9
2015  29.5 29.5 29.5
2016  32.2 32.2 32.2
2017 355 355 355
2018  33.1 33.1 33.1
2019  33.3 33.4 33.6
2020 335 33.8 34.2
2021  33.8 34.1 34.7
2022  34.0 34.4 35.2
2023  34.2 348 35.7
2024 344 35.1 36.1
2025  34.6 35.4 36.5
2026  34.8 35.7 36.9
2027  35.0 36.0 37.3
2028 352 36.4 37.7
2029 354 36.7 38.0
2030 356 36.9 38.3

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 3. Forecast’s results for 25-64-year-old university graduate men
living in the North-East area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 W1 w2 HSJ1 HSJ2 HSJ3
2014 1,251 194 169 169 122 122 122
2015 1,241 193 163 163 116 116 116
2016 1,224 194 169 169 116 116 116
2017 1,215 192 167 167 120 120 120
2018 1,212 192 171 171 118 118 118
2019 1,206 190 170 172 118 119 118
2020 1,197 188 169 172 118 121 119
2021 1,188 185 168 172 118 121 119
2022 1,178 182 166 172 118 122 118
2023 1,168 179 165 172 118 123 118
2024 1,157 177 163 172 118 124 118
2025 1,148 174 162 172 117 124 118
2026 1,139 171 160 172 117 125 118
2027 1,130 169 159 172 117 126 118
2028 1,122 166 158 171 117 127 118
2029 1,113 164 156 171 117 127 118
2030 1,105 162 155 171 117 128 118

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year SSHY

S1 S2 S3
2014 27.8 27.8 27.8
2015 28.6 28.6 25.6
2016 31.5 31.5 31.5
2017 28.5 28.5 28.5
2018 30.8 30.8 30.8
2019 30.4 30.4 31.0
2020 29.9 29.9 311
2021 294 29.5 31.1
2022 28.9 29.0 31.2
2023 28.4 28.5 31.2
2024 27.9 28.0 31.2
2025 27.4 27.6 31.3
2026 26.9 27 1 31.3
2027 26.4 26.6 31.3
2028 25.9 26.1 31.3
2029 254 25.7 31.2
2030 24.9 25.2 31.2

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)

Appendix 4 363



Nuria Mallorqui Ruscalleda

Table A4. 4. Forecast’s results for 25-64-year-old university graduate

women living in the North-East area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 W1 w2 HSJ1 HSJ2 HSJ3
2014 1,235 223 182 182 118 118 118
2015 1,228 232 188 188 125 125 125
2016 1,218 237 193 193 130 130 130
2017 1,214 255 211 211 143 143 143
2018 1,211 262 229 229 151 151 151
2019 1,208 274 247 242 160 157 163
2020 1,203 285 265 255 169 163 175
2021 1,198 296 284 268 177 168 187
2022 1,192 307 302 281 186 173 200
2023 1,186 316 321 293 194 178 212
2024 1,180 326 340 306 202 183 225
2025 1,173 335 359 318 210 187 238
2026 1,167 345 379 331 218 192 252
2027 1,162 354 399 344 226 196 266
2028 1,156 363 419 357 234 201 281
2029 1,150 371 440 369 241 205 296
2030 1,144 380 460 382 249 209 311

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of

university graduates employed in highly skilled jobs (hypothesis j)
Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 34.9 34.9 34.9
2015 33.4 33.4 33.4
2016 32.4 32.4 32.4
2017 32.2 32.2 32.2
2018 34.0 34.0 34.0
2019 35.2 35.1 327
2020 36.4 36.2 31.5
2021 375 37.2 30.2
2022 38.6 38.2 28.9
2023 39.6 39.2 27.6
2024 40.6 40.1 26.3
2025 41.5 41 1 25.0
2026 425 42.0 23.7
2027 43.4 429 225
2028 443 43.7 21.2
2029 452 44 6 20.0
2030 46.0 45.5 18.7

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 5. Forecast’s results for 25-64-year-old university graduate men
living in the Madrid area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 W1 w2 HSJ1 HSJ2 HSJ3
2014 1,786 454 394 394 295 295 295
2015 1,781 475 415 415 309 309 309
2016 1,781 476 413 413 314 314 314
2017 1,784 484 425 425 333 333 333
2018 1,801 489 441 441 333 333 333
2019 1,828 505 465 466 350 351 354
2020 1,835 514 482 484 362 364 370
2021 1,841 523 500 503 375 377 386
2022 1,846 531 517 522 387 390 403
2023 1,850 540 535 540 399 403 420
2024 1,854 548 SI5S) 559 412 416 437
2025 1,858 556 572 579 425 430 455
2026 1,863 565 591 599 438 444 473
2027 1,868 574 610 620 451 458 492
2028 1,872 582 629 640 464 472 512
2029 1,876 591 649 661 478 487 532
2030 1,879 599 668 682 491 501 552

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 25.1 25.1 25.1
2015 25.6 25.6 25.6
2016 241 241 241
2017 21.7 21.7 21.7
2018 24.5 24.5 24.5
2019 24.7 24.7 24 1
2020 24.9 24.9 23.6
2021 25.0 25.0 23.2
2022 25.2 25.2 22.8
2023 25.4 25.4 22.3
2024 25.6 25.6 21.9
2025 25.7 25.7 21.4
2026 25.9 25.9 21.0
2027 26.1 26.1 20.5
2028 26.2 26.2 20.1
2029 26.4 26.4 19.6
2030 26.6 26.6 19.1

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 6.Forecast’s results for 25-64-year-old university graduate
women living in the Madrid area

A. University graduates who are over-educated (in thousands)

Stage1l Stage 2 Stage 3
Year Pop. U1 W1 w2 HSJ1 HSJ2 __HSJ3
2014 1.891 496 386 386 263 263 263
2015 1887 538 428 428 292 202 202
2016 1.891 545 437 437 299 299 299
2017 1898 534 445 445 302 302 302
2018 1919 534 444 444 293 203 203
2019 1945 540 459 460 206 297 305
2020 1956 539 467 469 296 297 313
2021 1968 539 476 478 206 297 321
2022 1978 537 483 486 204 296 329
2023 1987 535 490 494 202 295 336
2024  1.997 533 497 502 291 293 344
2025  2.006 531 504 509 288 291 351
2026 2016 529 511 517 286 289 359
2027 2025 527 518 524 283 287 366
2028 2034 524 524 531 280 284 374
2029 2041 521 529 537 276 281 380
2030 2.047 517 534 543 272 277 387

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 32.0 32.0 32.0
2015 31.8 31.8 31.8
2016 31.6 31.6 31.6
2017 32.2 32.2 32.2
2018 34.2 34.2 34.2
2019 354 354 33.7
2020 36.6 36.6 33.3
2021 379 37.9 32.9
2022 39.1 39.1 324
2023 404 40.3 32.0
2024 416 41.6 31.5
2025 4238 42.8 31.1
2026 441 44 1 30.6
2027 453 453 30.1
2028 46.5 46.5 29.7
2029 47.8 47.8 29.2

2030 49.0 49.0 28.8
Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 7. Forecast’s results for 25-64-year-old university graduate men
living in the Central area

A. University graduates who are over-educated (in thousands)

Stage1l Stage 2 Stage 3
Vel el U1 W1 W2 HSJ1 HSJ2 __HSJ3
2014 1.595 165 139 139 100 100 100
2015 1584 174 146 146 104 104 104
2016 1568 174 136 136 101 101 101
2017 1553 174 148 148 103 103 103
2018 1538 178 154 154 102 102 102
2019 1531 180 156 157 101 101 103
2020 1516 179 158 159 100 100 105
2021 1500 179 159 160 98 99 106
2022 1481 178 159 162 96 98 106
2023 1462 177 160 163 94 96 107
2024 1442 176 160 163 92 94 108
2025 1423 174 160 164 90 92 108
2026 1403 173 160 165 88 91 109
2027 1385 172 161 165 86 89 109
2028 1366 170 161 166 84 87 109
2029 1347 169 160 166 82 85 110
2030 1.329 167 160 167 80 83 110

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 27.6 27.6 27.6
2015 29.1 291 291
2016 26.2 26.2 26.2
2017 30.5 30.5 30.5
2018 34.0 34.0 34.0
2019 354 354 34.0
2020 36.8 36.8 34 .1
2021 38.1 38.2 34 .1
2022 39.5 40.0 34 .1
2023 40.8 40.9 34 .1
2024 42.2 42.3 34 .1
2025 43.5 43.7 34 .1
2026 45.0 45.0 34 .1
2027 46.2 46.3 34 .1
2028 47.5 47.7 34.0
2029 48.8 49.0 34.0
2030 50.2 50.3 33.9

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 8. Forecast’s results for 25-64-year-old university graduate
women living in the Central area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 W1 w2 HSJ1 HSJ2 HSJ3
2014 1,514 199 144 144 92 92 92
2015 1,507 201 149 149 96 96 96
2016 1,496 200 154 154 102 102 102
2017 1,486 220 167 167 115 115 115
2018 1,476 225 176 176 117 117 117
2019 1,469 234 181 183 121 122 121
2020 1,458 242 185 188 124 126 124
2021 1,448 250 189 194 127 130 127
2022 1,434 257 192 199 130 134 129
2023 1,419 262 195 203 132 137 132
2024 1,404 267 197 207 134 140 134
2025 1,387 272 199 210 136 143 136
2026 1,371 276 201 214 138 146 138
2027 1,355 279 202 217 140 149 139
2028 1,338 283 204 220 141 152 141
2029 1,320 285 204 222 143 154 142
2030 1,304 287 205 225 144 157 143

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 36.4 36.4 36.4
2015 35.4 35.4 35.4
2016 34.1 34.1 34.1
2017 31.5 31.5 31.5
2018 33.6 33.6 33.6
2019 33.4 33.4 33.9
2020 33.1 33.2 34.3
2021 329 33.0 34.6
2022 32.6 32.7 34.8
2023 32.3 325 35.1
2024 32.0 32.2 35.3
2025 31.6 31.9 35.5
2026 31.3 31.6 35.7
2027 31.0 31.3 35.8
2028 30.6 31.0 36.0
2029 30.3 30.7 36.1
2030 29.9 30.4 36.2

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 9. Forecast’s results for 25-64-year-old university graduate men
living in the East area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 w1 w2 HSJ1 HSJ2 HSJ3
2014 3,828 506 414 414 295 295 295
2015 3,793 517 448 448 312 312 312
2016 3,774 543 478 478 335 335 335
2017 3,768 570 507 507 355 355 355
2018 3,790 615 540 540 365 365 365
2019 3,817 651 571 590 381 395 390
2020 3,826 684 599 639 393 422 412
2021 3,827 715 625 687 404 449 434
2022 3,829 747 651 738 415 475 456
2023 3,829 778 677 790 424 501 478
2024 3,828 809 703 843 433 527 500
2025 3,829 840 728 899 441 552 522
2026 3,830 872 755 956 448 577 544
2027 3,831 903 781 1,016 455 602 567
2028 3,832 934 806 1,076 461 626 590
2029 3,829 965 832 1,138 466 649 612
2030 3,828 996 857 1,202 470 671 635

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of

university graduates employed in highly skilled jobs (hypothesis j)
Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 28.8 28.8 28.8
2015 30.3 30.3 30.3
2016 29.8 29.8 29.8
2017 301 30.1 30.1
2018 324 32.4 32.4
2019 33.3 33.1 34.0
2020 34.3 33.9 35.5
2021 35.3 34.7 36.9
2022 36.3 35.6 38.2
2023 37.3 36.6 39.5
2024 38.4 37.5 40.8
2025 39.5 38.6 41.9
2026 40.6 39.6 43.1
2027 417 40.7 442
2028 429 41.8 45.2
2029 440 43.0 46.2
2030 45.2 44 1 47.2

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 10. Forecast’s results for 25-64-year-old university graduate
women living in the East area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3

U1 w1 w2 HSJ1 HSJ2 HSJ3
2014 3,809 588 461 461 313 313 313
2015 3,787 576 465 465 299 299 299
2016 3,786 626 509 509 340 340 340
2017 3,789 676 556 556 368 368 368
2018 3,815 760 627 627 397 397 397
2019 3,849 809 670 687 414 425 427
2020 3,867 854 709 745 427 450 455
2021 3,884 899 749 805 440 475 485
2022 3,899 943 789 867 451 499 514
2023 3,911 987 828 931 461 521 544
2024 3,923 1,032 869 998 470 543 574
2025 3,935 1,076 911 1,067 478 563 605
2026 3,948 1,122 953 1,139 485 583 638
2027 3,959 1,167 996 1,212 490 601 670
2028 3,971 1,212 1,040 1,289 495 618 704
2029 3,977 1,256 1,082 1,365 497 632 737
2030 3,985 1,300 1,125 1,445 498 645 771

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 32.2 32.2 32.2
2015 35.6 35.6 35.6
2016 33.2 33.2 33.2
2017 33.8 33.8 33.8
2018 36.7 36.7 36.7
2019 38.2 38.1 37.8
2020 39.7 39.5 38.8
2021 41.2 41.0 39.8
2022 42.8 425 40.8
2023 44 4 44 1 41.6
2024 46.0 45.6 425
2025 47.6 47.2 43.3
2026 49.2 48.8 44.0
2027 50.8 504 447
2028 52.4 52.1 454
2029 54 1 53.7 46.0
2030 55.7 55.4 46.7

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 11. Forecast’s results for 25-64-year-old university graduate
men living in the South area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3
U1 W1 W2 HSJ1 HSJ2 HSJ3

2014 2,785 273 217 217 163 163 163
2015 2,784 289 229 229 166 166 166
2016 2,780 315 251 251 176 176 176
2017 2,777 338 285 285 190 190 190
2018 2,776 331 273 273 190 190 190
2019 2,803 342 287 286 199 198 201
2020 2,801 351 298 295 206 204 209
2021 2,798 359 309 305 212 209 217
2022 2,790 366 320 314 218 214 226
2023 2,781 373 330 323 224 219 234
2024 2,772 380 341 332 230 225 242
2025 2,762 387 352 341 236 230 251
2026 2,752 394 362 350 243 235 259
2027 2,741 401 373 359 249 240 268
2028 2,728 407 384 368 254 244 276
2029 2,712 413 394 376 260 249 285
2030 2,700 419 404 385 266 254 293

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W

S1 S2 S3
2014 24.8 24.8 24.8
2015 27.4 27.4 27.4
2016 29.6 29.6 29.6
2017 33.3 33.3 33.3
2018 30.2 30.2 30.2
2019 30.7 30.7 29.8
2020 31.0 31.0 29.2
2021 314 314 28.7
2022 31.8 31.7 28.1
2023 321 32.0 27.6
2024 324 32.3 27 1
2025 32.7 32.7 26.5
2026 33.1 33.0 26.0
2027 334 33.3 254
2028 33.7 33.6 25.0
2029 34.0 33.9 24 .4
2030 34.3 34.2 23.8

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 12. Forecast’s results for 25-64-year-old university graduate
women living in the South area

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3
U1 w1 w2 HSJ1 HSJ2 HSJ3

2014 2,756 313 223 223 149 149 149
2015 2,759 330 240 240 162 162 162
2016 2,760 353 260 260 172 172 172
2017 2,760 378 280 280 190 190 190
2018 2,766 397 292 292 187 187 187
2019 2,786 421 307 311 192 195 196
2020 2,789 442 319 328 195 201 204
2021 2,790 462 330 345 199 207 212
2022 2,787 481 341 362 201 212 219
2023 2,781 500 351 378 203 217 226
2024 2,775 518 362 394 204 221 233
2025 2,767 536 371 411 205 225 240
2026 2,761 554 381 427 206 229 247
2027 2,753 571 391 444 207 233 254
2028 2,742 587 399 460 207 236 260
2029 2,728 602 407 475 206 238 266
2030 2,716 617 415 490 206 241 272

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W
S1 S2 S3

2014 33.3 33.3 33.3

2015 32.2 32.2 32.2

2016 33.7 33.7 33.7

2017 32.0 32.0 32.0

2018 36.1 36.1 36.1

2019 374 37.5 37.0

2020 38.7 38.8 37.8

2021 39.9 40.1 38.6

2022 411 414 39.4

2023 424 42.7 40.1

2024 43.5 43.9 40.8

2025 44.7 45.1 41.5

2026 45.9 46.3 42.2

2027 47.0 47.5 42.8

2028 48.2 48.7 434

2029 493 49.8 44.0

2030 50.4 51.0 44.6
Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 13. Forecast’s results for 25-64-year-old university graduate
men living in the Canary Islands

A. University graduates who are over-educated (in thousands)

Stage1l Stage 2 Stage 3
Vel el U1 W1 W2 HSJ1 HSJ2 __HSJ3
2014 641 57 46 46 31 31 31
2015 644 53 43 43 24 24 24
2016 640 76 53 53 30 30 30
2017 644 73 59 59 33 33 33
2018 654 73 59 59 32 32 32
2019 673 75 62 62 33 33 35
2020 680 74 62 63 31 31 35
2021 686 74 62 64 29 29 35
2022 692 73 63 64 27 28 36
2023 697 73 63 65 25 26 36
2024 702 72 63 66 23 24 36
2025 707 71 63 66 21 22 36
2026 710 70 63 67 19 20 37
2027 712 69 63 67 17 18 37
2028 714 68 63 67 15 15 37
2029 714 67 62 67 12 13 37
2030 715 65 62 67 10 11 36

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

HSJIW

Year —o3 S2 s3
2014 32.7 32.7 32.7
2015 43.7 43.7 43.7
2016 43.4 43.4 43.4
2017  43.8 43.8 43.8
2018 45.6 45.6 45.6
2019 47.1 47.2 44.0
2020 503 505 44.2
2021 536 53.8 44.4
2022 56.9 57.2 44.5
2023 602 605 44.7
2024 63.4 63.8 44.8
2025  66.7 67.1 44.9
2026 70.0 70.4 45.0
2027 73.4 737 45.1
2028  76.7 770 45.2
2029 800 80.4 453
2030 834 83.7 45.4

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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Table A4. 14. Forecast’s results for 25-64-year-old university graduate
women living in the Canary Islands

A. University graduates who are over-educated (in thousands)

Year Pop. Stage1 Stage 2 Stage 3
U1 w1 w2 HSJ1 HSJ2 HSJ3

2014 634 70 45 45 29 29 29
2015 638 76 54 54 32 32 32
2016 637 85 60 60 38 38 38
2017 641 85 61 61 38 38 38
2018 652 88 67 67 37 37 37
2019 669 92 73 72 38 37 40
2020 678 95 78 75 37 36 43
2021 687 99 83 78 37 35 45
2022 695 102 88 82 36 33 48
2023 703 105 93 85 35 32 51
2024 710 108 99 88 33 30 53
2025 716 111 104 92 32 28 56
2026 721 114 109 95 29 26 59
2027 725 116 114 98 27 23 62
2028 728 119 120 101 24 21 65
2029 730 121 125 104 21 18 67
2030 732 123 130 107 18 16 70

Note: Pop. is population, U1 is the number of university graduates (hypothesis 1); Wi is
the number of university graduates employed (hypothesis i); HSJj is the number of
university graduates employed in highly skilled jobs (hypothesis j)

Actual data in blue and the projection’s results in black.

B. University graduates who are over-educated (in percentages)

Year HSJ/W
S1 S2 S3

2014 35.6 35.6 35.6
2015 39.8 39.8 39.8
2016 371 371 37.1
2017 37.7 37.7 37.7
2018 44.7 447 447
2019 484 48.3 43.8
2020 521 519 42.9
2021 55.7 555 42 1
2022 59.3 591 41.2
2023 62.8 62.5 40.4
2024 66.2 66.0 39.5
2025 69.6 69.4 38.7
2026 73.0 72.8 37.8
2027 76.3 76.1 37.0
2028 79.6 79.4 36.1
2029 829 82.7 35.3
2030 86.2 86.0 34.5

Note: Si refers to Scenario i. Actual data in blue and the projection’s results in black.
Source: SLFS (2" quarters for data from 2014 to 2018), University statistics, and
Population’s projections from INE for population from 2019 top 2030)
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