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Foreword

Matching skills and jobs is at the heart of current education, training and
employment policies in the European Union (EU). Next to investment in skills,
knowledge and competences, matching the skills of Europe’s citizens with
employer needs is increasingly recognised as crucial for economic recovery and
long-term growth.

To reflect more systematically on the implications of future trends in skill
demand and supply, Cedefop has launched a new line of research focusing on
skill mismatch. After setting priorities for skill mismatch research in 2008
(Cedefop, 2009) and a general review of various aspects of skill mismatch
(Cedefop, 2010), this report is the first publication on mismatch that presents new
empirical work.

It deals with skill mismatch among ageing workers. Not only is population
ageing a dominant trend in the EU, but ageing workers are one of the groups
particularly affected by skill mismatch. The report features detailed empirical
analyses of the impacts of skill mismatch for ageing workers and compares them
with younger and prime-age workers. It discusses the determinants of different
types of mismatch and provides a comprehensive analysis of its impacts on
wages, job satisfaction, career and employment prospects and health. Although
the report presents important new insights, it also uncovers some future research
opportunities to strengthen analysis of skill mismatch.

The empirical analyses in this report use several waves of the European
working conditions survey (EWCS), carried out by the European Foundation for
the Improvement of Living and Working Conditions (Eurofound). The EWCS has
extensive coverage and is one of few data sets to contain questions on skill
mismatch. Despite EWCS not being intended for analysing skill mismatch
specifically, it enables a good initial understanding of job matching in Europe and
the distinct situation of ageing workers.

Analysing skill matching of ageing workers in Europe offers a new
perspective on the problems and challenges facing them. Results clearly indicate
the need to take skill mismatch seriously and improve use of skills in the
workplace as well as the role workplace conditions can play in better matching
skills and jobs. We trust these results can help policy-makers make the case for
human resource policies that take skill matching as a guiding principle.

Christian F. Lettmayr
Acting Director
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Executive summary

Employing ageing workers has become a major strand of European Union (EU)
employment policy. Achieving this will be easier by extending current
employment relationships as opposed to attracting back into the labour force
older individuals who left the labour market. Ageing workers are particularly prone
to skill obsolescence, which makes both strategies difficult to achieve.
Computerisation is a prime example of the challenges facing them.

In this research paper, we examine to what extent mismatch affects ageing
workers and reflect on the consequences of mismatch by addressing the
following questions:

(a) are ageing workers confronted by different types of mismatch than younger
workers;

(b) how has skill mismatch developed over time;

(c) are there different sector and country effects;

(d) does training help to reduce the mismatch problem;

(e) what is the impact of skill mismatch on wages, job satisfaction and other
aspects of employment;

() what policy implications follow.

We define the ageing-worker age group as those aged 50 years and above
and compare this group with those aged 15-29 and 30-49 respectively. Working
conditions affect younger and ageing workers in different ways, with the latter
less exposed to physical risks and high intensity work, but also less involved in
new developments. Little is known about the role of skill mismatch with regard to
its effects on different age groups, but various European working conditions
surveys (EWCS) contain relevant questions on skill mismatch as well as skill
obsolescence. In addition, the empirical method can be used to derive measures
of educational mismatch.

As it is difficult to have a-priori ideas on the magnitude and direction of the
effects of factors and contexts impacting on skill mismatch and on the impacts of
mismatch, we approach the issues at hand in an explorative way. We combine an
analysis of mismatch in Europe and changes over time with an econometric
analysis of mismatch focused on determinants and impacts in 2005, before
considering the policy implications of our findings.

Results show that ageing workers are less susceptible to overskilling than
younger workers, which is consistent with obsolescence reducing their
complement of skills. On the other hand, overeducation affects ageing workers
more than younger workers. Undereducation is not more prevalent among ageing
workers than among prime age workers, but older women are more prone to it
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than older men. The perceived ability to work beyond the age of 60, which can be
considered an indicator for the degree workers are confronted with skills
obsolescence, is higher for ageing workers compared to prime age workers, for
males and for those with degree-level qualifications.

Skill mismatch is a pervasive phenomenon in Europe. Based on 2005 data,
less than half of those employed are matched for both skill and education over all
countries. In 2005, Bulgaria, the Czech Republic and Lithuania had the highest
proportion of workers matched for both education and skill at over 50 %. Less
than 30 % of respondents were matched in Greece and Spain. Thus, skKill
mismatch, while being a common phenomenon, varies substantially across
countries. Usually, the explanation is not to be found through differences in
occupational and industrial structures. It is possible to examine the incidence of
mismatch for 15 countries from 1995 to 2005. For overskilling, the relative
position of countries changes over time. Underskilling is much less prevalent, but
still subject to volatility.

There is no clear relationship between incidence of training and reduction of
skill mismatch. Receiving training does not appear to lead to less underskilling.
Another interesting finding is that while overeducated workers in general are
more likely to receive training, this relationship is more muted for ageing workers.
As in the case of training, there does not appear to be any clear relationship
between high performance work practices and the incidence of mismatch.

Wage effects are more evident for educational mismatch than skill
mismatch, with the overeducated earning significantly less than their matched
equivalents and the undereducated significantly more. No wage effects were
found for either overskilling or underskilling.

Job satisfaction, of those reporting themselves as very satisfied, has
declined over time. Levels of satisfaction appear to be higher in northern Europe
than in southern Europe. A similar divide is visible for the proportion of workers
believing that they will be able to continue in work beyond the age of 60, with the
Germans and those in the UK being among the most positive and the Greeks and
Portuguese being among the least positive. However, the number of responses
indicating that work beyond the age of 60 was unlikely generally declined
between 2000/01 (the first year the question was asked) and 2005. Overskilled
and underskilled workers are significantly less likely to be satisfied with their jobs
than matched workers. Educational mismatch has for the most part no significant
impact on job satisfaction.

Other results include the following. Overskilling is positively related to shift-
working, demanding work and health problems, but negatively related to learning
new things on the job and self-management. Underskilling is positively related to
job learning and self-management, emphasising the need for additional training
in challenging jobs. Further, career prospects of ageing workers are significantly
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lower than those of younger workers and ageing workers are no more likely to
fear job loss than younger workers, controlling for mismatch.

Another finding is that ageing workers are no more likely to report health
problems than younger workers. This conclusion may, however, reflect a ‘healthy
worker effect’ with workers having health problems leaving the workforce. For
younger workers, health problems are linked to skill mismatch, while for ageing
workers this is only the case for underskilling, possibly reflecting stress caused by
this form of mismatch.

The evidence suggests that overeducation has detrimental effects on pay,
but not on job satisfaction. Data do not support the conventional view that
overskilling has a negative effect on pay, but we find evidence that overskilling is
associated with lower job satisfaction. This implies that it is overskilling that
should be of more concern to policy-makers. Another implication of the results is
that employers may need to review the incidence of overskilling among their
employees and attempt to reduce it through appropriate training promoting better
use of skills and changes to job conditions, such as making jobs more
challenging and providing workers with more challenging jobs and greater
opportunities for self-management.
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1. Introduction

Employing ageing workers has become a major issue in many countries faced
with an ageing population and an increase in the old age dependency ratio (the
ratio of those over 60/65 to those aged 15-59/64). Raising activity rates for older
people is one way of offsetting these trends, while at the same time enabling
workers to obtain additional income to sustain them post retirement as the
expected life span increases.

Growing awareness of the need to expand labour market participation in the
context of demographic change is not sufficient to ensure growth in skilled labour.
There is also a need to maximise the use of such labour. The Europe 2020
strategy (European Commission, 2010b) emphasises the need to combine the
development of workforce skills throughout life with better matching of labour
supply and demand. According to a recent UK government white paper, ‘There is
no automatic relationship between skills and productivity. Critically important is
how businesses actually use the skills of their workforce.” (BIS, 2009, p. 20).

The Scottish government went a stage further in its 2007 skills strategy by
putting skill use at the centre of its policies. It notes that despite rising skill levels,
and unlike in countries such as Germany, Finland and Sweden, there has not
been an accompanying rise in the level of influence which employees report they
can exercise in their jobs. It proposes to improve skills use in the workplace by
human-resource practices encouraging job redesign and favouring autonomy, as
well as by ensuring that employees use their skills in ways benefiting also
employers. Suboptimal use of skills can also be reduced by offering employees
greater challenges through, for example, providing them with a greater degree of
self-management and enabling them to learn new things, although this can be
constrained by the scope of their job.

As a recent EU report, New skills for new jobs (European Commission,
2010a) emphasises, there may also be a need for involving key intermediaries
such as education and training providers and public employment services in
determining how to improve skills use in the workplace, as well as improving
employer cooperation networks for sharing information on good practices in skill
use and development.

Literature on ageing and skill matching has not been sufficiently connected
which hampers understanding of these issues. Therefore, in this research paper,
we are interested in the determinants of skill mismatch among ageing workers
and whether this differs from younger age groups and in the consequences of
skill mismatch for job satisfaction and wages in particular. More specifically we
address the following research questions:
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(a) to what extent are ageing workers confronted by different types of skill
mismatch (such as skill obsolescence) and in what regard does this differ
from the types of mismatch facing younger workers both in Europe as a
whole and in individual Member States;

(b) how has skill mismatch developed over time;

(c) which factors and contexts, at individual, job, organisational, sectoral and
country levels, impact on skill mismatch and what is the nature of any
relationships uncovered,;

(d) to what extent do different types of training (according to who pays for it or
whether onsite or off-the-job) contribute to the alleviation of skill mismatch or
its impact on ageing workers;

(e) what are the impacts of different types of skill mismatch on wages, career
advancement, job satisfaction, health conditions, assessment of being able
to do the job when aged 60 and the probability of remaining employed;

(f) based on the results to research questions (a) to (e), what are the policy
implications?

It is difficult to have a-priori ideas on the magnitude and direction of the
effects of factors and contexts impacting on skill mismatch. One hypothesis
carrying particular relevance for policies is that skill mismatch would be
significantly lower in workplaces with high performance work practices (HPWPs).
We would expect that training can alleviate skill mismatch to some extent, at least
where training can make up for skills a worker is lacking. Furthermore, in general
we would expect different types of mismatch to have an impact on different types
of labour market outcomes, but the direction and magnitude of these effects
depend on the type of outcome analysed and the specific mismatch workers find
themselves in.

Given the nature of our research questions, we approach the issues at hand
in an explorative way. We start by summarising the background and reviewing
the most important existing literature. We then discuss the framework we apply to
address these research questions and the data used, followed by an analysis of
mismatch in Europe and changes over time and an econometric analysis of
mismatch in 2005, before considering the policy implications of our findings.
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2. Ageing and matching

According to the European Commission Demographic report 2008 (2009), in 2007
around 50 % of men and 40 % of women were still in employment at the age of 60.
These rates are low compared to those in other world regions, even though rates
have increased by 10 percentage points since 2000, reversing the previous trend
towards earlier retirement. The report on Europe’s demographic future (European
Commission, 2007) notes that according to Eurostat's baseline population
projection the median age in the EU will increase between 2004 and 2050 from
39 to 49 years and the old age dependency ratio will rise from 0.37 to 0.70.

Scope for improvement in labour force participation also includes those over
current retirement age, as the employment rate for 65 to 74 year olds was only
5.6 % in the EU in 2003, compared to 18.5 % in the US (European Commission,
2005). The Stockholm European Council 2001 implemented a target of a 50 %
employment rate for older people aged 55-64 by 2010. The Barcelona European
Council 2002 emphasised its importance suggesting that a progressive increase
of about five years in the effective age at which people stop working should be
sought by 2010. Yet only eight of 27 countries were above the 50 % target rate in
2008 with some countries such as Italy, Malta, Poland, Slovenia and Slovakia
only achieving a rate of about 30 %. For women, the Stockholm Council,
recognising that the participation rate of older women is lower than that of older
men, set an employment target of 40 % by 2010. However, a report from the
European Foundation for the Improvement of Living and Working Conditions
(Eurofound, 2009) noted that large gender differences in employment rates of
around 20 percentage points or more were present in Ireland, Greece, Spain,
Italy and Cyprus while in Malta the gap was almost double. Also, older women
workers are likely to work part-time and many are on temporary contracts. They
are more likely than men to play a dual role of both working and caring and tend
to retire earlier than their male colleagues.

Earlier work suggested it is easier to raise employment of ageing workers of
either gender if employers and employees are persuaded of the advantages of
extending current employment relationships rather than the State seeking new
jobs for ageing workers who are no longer in employment. Hutchens (1986)
found that in the US, though employers were prepared to continue to employ
ageing workers, they were more reluctant to hire them, either for replacement or
new posts, because of a tendency to backload compensation to induce sufficient
long-term input of effort by the workforce. This means paying younger workers
less than the value of their productivity to induce them to stay longer with the
company and thereby obtain a better return on their investment, while ageing

10
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workers are paid more than the value of their marginal product as part of the past
inducement towards long-term employment relationships and confirming the
commitment of the firm to long-term employees. The nature of such an internal
labour market leads to a natural preference for younger workers in the hiring
process. Further, jobs involving substantial specific training impose fixed costs on
the firm making it optimal to hire young workers and hire infrequently, as long as
it results in longer job tenure. Further, jobs with substantial general training
requirements are more attractive to younger workers as they can capture the
returns over a greater proportion of their working lives.

We must also consider the effect of skill obsolescence on ageing relative to
younger workers. As outlined in Cedefop (2010), this may take several forms but
the key question is whether and to what extent new technologies and
organisational changes are biased against ageing workers. Physical (or
technical) obsolescence corresponds to a reduction in the quantity of human
capital, whereas economic obsolescence corresponds to a reduction in the
market value of a given quantity of human capital. If the rate of skill obsolescence
accelerates, the productivity of ageing workers may decline relative to that of
younger workers, as a greater proportion of the competences of ageing workers
will be affected. As Aubertetal. (2006) noted, both technological and
organisational innovations may impact negatively on ageing workers because
they each require a degree of adaptability, and as literature in cognitive sciences
makes clear (Bosma et al., 2003), people generally become less adaptable with
age. Thus, younger workers could be substituted for older workers, in more
innovative firms, if younger workers with the necessary skills can be found. Using
a sample of over 4 000 French manufacturing firms, Aubert et al. found evidence
in support of this with the introduction of innovative devices lowering the wage bill
share of ageing workers (aged 50-59) and increasing it for younger workers
(aged 20-29), with the effect being stronger for women. The correlations are even
greater when the focus is on inflows and outflows of labour, with a strong
propensity for more innovative firms to hire younger workers but not necessarily
to fire them, perhaps because of the need to retain some more experienced
workers for reasons of work coordination. Similar studies to determine the extent
to which these results can be generalised across various countries are lacking.

A particular form of technological change is computerisation. Friedberg (2003)
noted that in the US the proportion of workers of all ages using a computer rose
from 24 % in 1984 to 51 % in 1997, but those aged 60-64 were at the latter date
21 % less likely to use a computer than the average worker and computer users
were significantly less likely to retire early than non-computer users.
Dolton et al. (2007) reported, using workplace employment relations survey
(WERS) 2004 data, that the percentage of British workers who use a computer
falls from 84 % of those aged between 25 and 33 to 50 % of those aged 60 or

11
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over. Women of all ages are more likely to use computers than men.
Computerisation will affect ageing workers more severely than younger workers
because of the shorter payback period from the investment in training, because
they are less likely to have computer skills in the first place and because, on
average, they have lower levels of education, which in turn increases the
probability that they are in routine jobs with an increased likelihood of automation.

The European Foundation for the Improvement of Living and Working
Conditions published a report in 2008 (Eurofound, 2008) recognising that it was
important to monitor working conditions as workers approached retirement age to
determine which factors lead to an early exit from the labour force and which
factors are likely to extend working life. The report suggested that age is an
important factor in describing working conditions with significant differences
emerging between younger and older workers. Thus, compared to younger
workers, ageing workers are less exposed to physical risks, enjoy more
autonomy in their work and work at a lower degree of intensity, all of which will
help to extend working life. However, ageing workers are less involved in new
organisational work arrangements, training and acquiring new skills. It is not clear
whether this reflects the type of work ageing workers do, lack of willingness from
employers to give older workers new opportunities or lack of motivation from
workers themselves. Yet, both age groups, relative to prime age workers, may
suffer from forms of discrimination and to a lesser degree experience difficulties
in accessing IT.

The 2008 Eurofound report does not consider in any detail skill mismatch,
though this could be a core factor impacting on the ability of ageing workers to
continue working both effectively and productively. Focusing directly on the
relevance of skills to performance and the impact of imbalances between the
skills possessed by workers and those required in the workplace can offer a
unique perspective of the problems and challenges facing ageing workers, who
may be faced with skills obsolescence. However, little is known about this
phenomenon as evidence is scarce in Europe and elsewhere. One exception is a
paper by Rubb (2009), who examined the effects of overeducation on wages and
early retirement decisions of older workers using US census of population data.
In this paper, overeducation is defined as a level of education which exceeds
either the mode of educational attainment within an occupational category or the
mean level of educational attainment plus one standard deviation. Older workers
are split into two categories, those aged 55-61 (and, therefore, not eligible for
social security benefits) and those aged 62-64 (eligible for such benefits).
Overeducation is, in fact, slightly lower for the two groups of older workers than it
is for those aged 25-54 and the impact on wages is very similar, while the impact
on retirement decisions is small. An important consideration for some ageing
workers is whether they have the possibility of moving from full-time to part-time

12
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employment prior to retirement. Citing Ruhm (1990), Rubb suggested that
overeducation might not reduce job satisfaction of older workers in such
voluntarily chosen bridge jobs. Indeed, Ruhm found that, in the US, less than two
in five workers retire directly from their career jobs.

De Grip et al. (2009) analysed the competences of pharmaceutical assistants
in the Netherlands. This is an interesting case because the nature of work has
changed from the preparation of drugs and medications to a heavier
concentration on sales activities requiring more communication skills. Older
pharmaceutical assistants are likely to have entered the occupation when the mix
of activities was very different than it is today and are thus likely to be more skill
mismatched and less satisfied than at least some younger colleagues. The dual
nature of pharmacies in particular or the multiple nature of certain occupations
more generally may explain why some workers report themselves as overskilled
(such as for underusing acquired skills) and others underskilled (in so far as they
are called upon to engage in activities for which they have had little or no
training).

In this report we are concerned not just with the incidence of skill mismatch
but also with its effects. As Cedefop’s earlier report (Cedefop, 2010) demonstrated,
skill mismatch can have negative effects on productivity, wages, labour turnover
and job satisfaction. As de Grip etal. put it (with appropriate supporting
references): ‘workers’ job satisfaction is highly important for the success and
survival of firms. Low job satisfaction is associated with low performance, limited
service quality and reduced customer satisfaction. Moreover, low job satisfaction
can cause health complaints, and a higher staff turnover, creating substantial
financial, social and psychological costs for workers, organisations and society.’
(de Grip et al. 2009, p. 589).

Although the focus of this report is on ageing workers, the analyses are also
carried out for the younger and middle age groups. This will give insight into the
core differences between ageing workers and their younger colleagues and shed
light on the ways these groups of workers differ in terms of skill matching.

13
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3. Set-up of the analysis

3.1.  European workplace conditions surveys

In this research paper we use the European working conditions surveys (EWCSSs)
conducted every fou