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Foreword

Europe’s citizens and businesses have been hit severely by the economic
slump. To recover speedily and tackle long-term challenges, we must unleash
Europe’s potential. But Europe’s youth unemployment is soaring and its share
of low-qualified people, who have fewer chances to develop their skills than
others, is high.

To compete in the global market, Europe needs to generate higher quality
and more innovative products and services. Higher productivity is essential to
maintain our social model. New jobs and new skills are emerging, as
technology, innovation, demographic change and climate strategies generate
new demands. Downturn and exit strategies are accelerating economic
restructuring. This will affect the type of skills needed.

Europe is devising its strategy for the next decade. It aims to stop further
setbacks and to create a smart, green, sustainable, inclusive and high-
employment economy. Skills to adapt and to shape the jobs of tomorrow are
essential for Europe’s citizens.

But which skills does Europe need to thrive? Which skills will Europe’s
citizens have? More than ever policy-makers, employers, skills providers,
employment services and individual learners need clearer information. Clarity
can lead to better informed decisions on skills development and career choice.

This need for clarity has made anticipating change central to the EU’s new
skills for new jobs initiative. Cedefop has been entrusted with providing regular
European skill forecasts. This project to anticipate future developments and to
promote a coordinated approach has been supported by the European
Commission. Cedefop’s new forecast is very timely. Taking account of the
downturn effect, it projects skill demand and supply up to 2020 at a time when
Europe is readjusting its policies.

While forecasts cannot predict the future precisely and in great detail, they
can signal trends and complement other labour market information. Their
forward-looking dimension is key to inform policy which needs to devise long-
term and proactive strategies. Forecast results also have an early warning
function as they can point to areas that may need more attention and highlight
areas where we need to know more.

Forecast results do not only benefit policy-makers. They also benefit people
who choose or need to change education and training or career paths,
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education and training providers, guidance and placement services and
enterprises. The better they are informed, the more effective their decisions on
skills investment will be.

This forecast confirms earlier trends, even though job opportunity estimates
for the next decade are lower than previously projected. Europe is on its way
to an economy where services and knowledge- and skill-intensive occupations
will prevail. Total job opportunities, which also include the need to replace
those who retire, will still be high, even in occupations which are decreasing.
We can see that jobs will mainly require medium- and high-level qualified
people. At aggregate level, the forecast suggests that demand and supply
trends across countries are converging.

But if we take a closer look, we can identify areas of potential tension and
these we need to understand better. We certainly need to know more about
how jobs are changing and tasks are developing, what knowledge, skills and
competences people really have apart from their specific formal qualification
and which skill mix they need to develop. We also need to have a clearer idea
of how supply and demand match. This information is crucial to understand if
there is a risk of skill mismatches and overskilling in certain occupations, as
the forecast seems to suggest.

What becomes evident from the forecast results is the need for continued
investment in education and training, as jobs are generally becoming more
‘knowledge and skills-intensive’. If people lack the right skills, or cannot make
use of them, they are more vulnerable to labour market change. This also calls
on employers to use better the skills and talent of their staff to foster innovation
and people’s development. And we need to tap the potential of the inactive, in
particular women whose qualifications are surpassing those of men. In view
of ageing populations we cannot afford to waste any human resources.
Recognising the skills people acquire at work for education and training and
job mobility is crucial.

To support a Europe where people can develop the right skill mix to perform
in and shape jobs, we need stronger bridges between the worlds of work and
education and training. And we need an improved capacity to anticipate
change, as the expert group report New skills for new jobs: action now
(European Commission, 2010a) (') and Europe’s strategy for 2020 emphasise.

To this end, Cedefop will continue to provide regular and systematic skills
forecasts, pilot an employer survey and reinforce research on the content of

(") http://ec.europa.eu/social/main.jsp?catld=568&langld=en
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skills and competences as well as skill mismatch. To improve the database,
DG Employment, DG Education and Culture and Cedefop have also
embarked on a joint initiative to develop a common language that better
captures available skills and those required. These initiatives aim to support
a better match of skills and jobs, which is not a luxury, but one of the keys to
economic success and social cohesion.

Aviana Bulgarelli
Cedefop Director

Jordi Curell

European Commission

Director for lifelong learning, horizontal Lisbon policy issues
and international affairs

(DG Education and Culture)

Xavier Prats-Monné

European Commission

Director for employment policy, Lisbon strategy
and international affairs

(DG Employment)
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Executive summary

Anticipation of changing skill needs lies at the heart of the new skills for new
jobs agenda. The new Cedefop forecast of changing skill demand and supply
in Europe (%) up to 2020 updates the forecasts carried out in 2007-08 by
applying improved data and methods. It also attempts to estimate the medium-
term impact of the financial crisis of 2008, and the subsequent recession,
based on the available data.

Impact of the recession: fewer jobs overall and
only modest job creation

The crisis has had a dramatic impact on economies and labour markets
worldwide. Despite indications that the world economy is now emerging from
recession, it is likely that employment growth in Europe will only gradually
recover in the next decade.

There are probably around 10 million fewer jobs now and over the next few
years than would have been expected without the crisis. In the central baseline
scenario, which assumes a modest recovery, employment in 2020 is likely to
be higher than in 2010 but will not reach the peak of 2008. In total, around
seven million jobs are expected to be created in the period 2010-20.

Developments in skill supply: towards a more
highly qualified workforce

The future number of people and the qualifications they hold (supply) is largely
predetermined by demographic development and education and training
decisions already made, although most young people, aged 15-24, are still in
the process of acquiring qualifications.

The overall supply trends measured by the number of economically active
people (labour force aged 15+) with high- and medium-level qualifications
remain positive. Substantial increases are projected for those who are qualified

(3) The new forecast covers 29 European countries (EU-27, Norway and Switzerland); it is referred to
in the text as EU-27+.
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at the higher level, holding a university degree or equivalent (16 million).
Although the supply of those with medium-level qualifications, mainly
vocational, is expected to increase to a lesser extent (one million), they will still
form the majority of the European labour force (50%). The labour force with
low-level qualifications is projected to fall by around 15 million. This reflects
strong cohort effects, as young people entering the labour market are higher
qualified and lower-qualified older people are leaving the active workforce.

A closer look at individual countries confirms this overall picture. The results
show that for nearly all countries the share of the labour force qualified at high
level is projected to be greater in 2020 than in 2010. In contrast, the shares of
people with low (or no) qualifications are generally projected to fall. The picture
at medium level is more complex. In some countries shares are rising, in
others they are projected to decline. In general, shares of medium- and highly-
skilled people are clearly converging across European countries.

On average, women are projected to be formally higher qualified than men,
except at medium qualification level, where the rates of increase are higher for
men than women. The proportion of the labour force with low-level
qualifications is projected to decline across Europe, and this decline will be
sharper for women than for men. These general trends are observed in almost
all countries.

For the age groups 25 and older the increase in numbers of high-level
qualifications is rather sharp. The age group 25-34 is projected to experience
the biggest increase in high-level qualifications. The number of people with a
qualification at medium level is projected to decline for all age groups up to 34,
but to increase for groups aged 35+. This is again an indication of cohort
effects as the labour force is ageing, and the fact that younger people are
nowadays generally higher qualified than older people. Consequently, the
qualification structure of those aged 55 and over is also projected to change
substantially over time, as more and more younger cohorts with medium- and
high-level qualifications move into this group. Labour market participation rates
among some older age groups are expected to increase as general health
and fitness improves, their qualification levels are higher than those of today’s
older generation, and their ability, need and desire to work in later years
increases.
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Sectoral change: continued trend towards jobs in
services

Recessions tend to accelerate sectoral change. However, sectoral
employment trends post-recession are projected to be broadly similar to those
pre-crisis, namely towards a service economy and away from primary and
some manufacturing activities, albeit at lower absolute levels.

In the period 2010-20, further substantial decline in employment in primary
industries is projected (with a loss of around 2.5 million jobs, especially in
agriculture). Job losses (around two million) are also expected in
manufacturing and production industries. The main areas of employment
growth are in services, especially marketed services. Business and other
services are projected to see a growth of around seven million jobs. Significant
increases are also expected in distribution and transport. The projected
moderate growth of employment in non-marketed services results from
considerable job creation in healthcare and education which will, however, be
partly offset by reduced labour demand in public administration due to
expected budgetary constraints.

Occupational prospects: knowledge- and skills-
intensive jobs dominating

For occupations, the main trends of recent years are expected to continue in
the next decade, reflecting employers’ decisions made in the past. Aimost 40%
of people are currently employed in higher level (knowledge- and skills-
intensive) jobs such as managers, professionals and technicians. All these
jobs are expected to increase over the next decade and, in 2020, have a share
of more than 42% of total employment. In contrast, jobs requiring traditional
agricultural skilled workers, several other craft and related skills and clerical
skills will decline. This is linked to sectoral structural change, globalisation and
technological progress which may displace many routine jobs. However,
significant expansion is expected for many service occupations (retail and
distribution) and also for elementary occupations. These changes in
occupational structures with increased demand at the upper and lower ends
of occupations, and decreases or stagnation in the middle, can signal a risk
of job polarisation and bring concerns about quality of jobs. However, the
situation for Europe as a whole is not very dramatic, as the share of ele-

1
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mentary jobs in total employment is expected to be below 11% in 2020
(increase by only 1% since 2000). Job polarisation could be more pronounced
in countries still in transition to service-based economies.

Net employment change for particular occupational groups (expansion
demand) can be positive (job creation) but also negative (job losses). Most
additional jobs expected are in knowledge- and skill-intensive occupations,
mainly high-level managerial, professional and technical jobs (8.5 million).
Demand for service-related occupations such as sales, security, catering and
caring will increase by more than two million. Demand for office clerks will
decrease by around a million and other job losses (over four million) are
projected for skilled manual workers. At the lower end, an increased demand
for elementary occupations (around two million) is projected. Altogether, net
employment change adds up to more than seven million in the 2010-20
decade.

The importance of replacement demand needs to be emphasised as it is a
substantial part of all total job openings. This means that even occupations
which will face net job losses will still remain viable sources of employment
resulting from the need to replace workers leaving for various reasons (mainly
due to retirement). Replacement demand (around 73 million jobs) is projected
to be positive for all occupations. Consequently, the total number of job
openings — the sum of replacement demand and expansion demand — is
projected to be around 80 million over the next decade; it is positive for all
occupations.

Future skill needs: high- and medium-level
qualified in demand

In terms of formal skills, changes in industrial structure will combine with skill-
biased technological change to increase the demand for people with (formal)
high and medium qualifications, at the expense of the low-qualified group.

In practice, observed future patterns of employment will reflect both demand
and supply factors. The projections of employment by qualification are based
on assuming that many features of historical employment and unemployment
patterns among the qualified categories will continue. The implications are
likely to be: increases in effective demand for those with high and medium
qualifications in some occupations that used to require lower-level skills; and
decline of the number of people in employment with low (or no) formal
qualifications.
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As a result, demand for highly-qualified people is projected to rise by almost
16 million. Demand for people with medium-level qualifications is projected to
rise by more than 3.5 million. Conversely, demand for low-skilled workers is
expected to decrease by around 12 million. The share of highly-qualified jobs
will increase from 29% in 2010 to about 35% in 2020. The share of jobs
employing those with medium-level qualifications will remain very significant
(around 50%). In the same time period the share of jobs employing those with
low qualifications will decrease from 20% to less than 15%.

The right skills for the right jobs?

Overall, the main trends of rising demand are paralleled by rising supply.
However, the skill requirements of many jobs will not remain unchanged and
it is key to understand how they are evolving not only in terms of formal
qualifications but also in terms of detailed skills and competences. To ensure
the best match of skills, individuals should acquire a combination of transversal
core skills with the specific skills needed for a job as soon as possible and
develop them further throughout life (European Commission, 2010a).

It is important not to interpret the results on imbalances too literally. Trends,
both in supply (towards a more highly-qualified workforce) and in demand
(towards increased need for such people in employment), are hard to predict
precisely. They also interact: supply can to some extent generate and shape
demand, and vice versa.

The recession might exacerbate structural differences in skill demand and
supply. The results as well as lessons from past recessions suggest that it
might be more difficult for some of those qualified at medium and higher levels
to find the jobs they would like. There are indications that the positive trends
in demand are less strong than expected before the recession and there are
some concerns about whether future job opportunities will match the
qualifications — and expectations — of younger people. The results also
suggest increased deployment of higher- and medium-qualified people in jobs
that used to require lower level skills. Despite these developments high- and
medium-qualified workers will still have relatively better chances of getting
better jobs than those with low formal qualifications. This may be a temporary
phenomenon for some individuals, but the longer it lasts the more frustration
it may cause to those affected, not to speak of losses of prior investment in
time and money. None the less, it can also open up opportunities for
individuals to shape and enrich their jobs in ways that employers may not have

13
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thought of. It may also reflect increasing job requirements for many
occupations which are not (yet) captured in traditional classifications.

In any case, research by Cedefop and others suggests that overqualification
is not a problem per se. But underutilisation of skills and competences is
certainly a potential problem not only for individuals but also for employers
and society as a whole (Cedefop, 2010a).

Reflections on the core outcomes

The forecast results point to areas that require more research into jobs and
their tasks, how they are changing, how employers match supply and demand
and how they use the skills of their staff. Skill needs and supply also need to
be contextualised, as they are embedded in dynamic interactions between the
broader economic and social context and development of human resources.
Complementary qualitative information that gives a clearer picture of the skills
available and those required could improve the data based on the traditional
ISCO and ISCED quialifications in the medium to longer term.

To ensure that people are fit for occupational mobility and further learning,
education and training policies should provide occupational skills combined
with key competences and transversal skills in initial, as well as continuing
training. Sound labour market information and less linear approaches to
learning and work combined with effective guidance and recognition of non-
formally and informally acquired skills could help people to adapt more quickly
to structural changes. Complementary policies for education and training,
employment and social welfare could ease integration of those currently
outside the labour market and promote better use of women’s potential. But it
is also important that employers take the lead by making more effective use
of existing skills and encouraging skills development.

In short, Europe should give greater emphasis to bring the world of
education and work together, increase use of skills and stimulate employer
demand. A look beyond the fence at developments in the BRIC countries
(Brazil, Russia, India, China) and other fast developing nations suggests that
Europe has no room for complacency if it wants to stay competitive.
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This is not the end ...

A few years ago, Europe did not have a comprehensive system to carry out
consistent skills projections across countries. Cedefop has now set in place a
firm foundation for undertaking such forecasts regularly which will be updated
every two years.

The analysis would benefit greatly from complementary data on skill
demand on what people should know and be able to do in particular jobs;
likewise data on skill supply should not simply reflect formal qualifications but
outcomes of all types of learning, including non-formal and informal learning.
The new initiative by DG Employment, DG Education and Culture and
Cedefop to complement traditional classification systems of occupations and
qualifications by related competences expressed in a standardised language
could help improve the data and foster a better match of supply and demand.

Among the many other areas that need further refinement and
improvement, are the urgent need to improve existing data sources, to develop
new surveys, to harmonise related work at national level and to devote more
attention to fields of study and occupational requirements. These
improvements are also a prerequisite to assess prospective employment
opportunities and skills requirements for different sectors and regions within
and across national boundaries.

Cedefop will continue its work on improving the regular forecasts,
researching various forms of skill mismatch and developing and piloting a new
European employer survey on skill needs. It will also continue to investigate
sectoral skill needs, in particular for green jobs.

As with education more generally, this is a costly business, but the private
and social costs of insufficient labour market information and intelligence are
even greater. There is an urgent need to make the necessary investments in
data and methods to bring Europe generally up to levels of best practice
worldwide.

The more so as the audience for the results is not just policy-makers. It is
crucial that people who choose education and career paths, education
providers, guidance personnel as well as enterprises that invest in education
and training make informed decisions. The lessons from other countries such
as the US (with its O*NET) demonstrate the value of such information.

15



1. Introduction

1.1. Background and rationale

Cedefop’s work on early identification and anticipation of skill needs started in
2001-02. In 2008, the first pan-European forecast of skill needs (demand) was
published and provided for the first time consistent and comprehensive
projections of employment and skill needs across Europe until 2015. In 2009,
Cedefop presented a complementary forecast of skill supply in Europe until
2020.

The new Cedefop forecast brings the supply and demand projections
together (%) applying improved data and methods, considering all information
available so far about the impact of the crisis. This publication provides a
synthesis of the new results of Cedefop’s forecast of skill supply and demand
in Europe.

The overall aim of the project is to develop a system of regular, detailed
and consistent projections of future skill demand and supply across Europe.
Although many countries are already undertaking this kind of work, Cedefop
offers a unique pan-European perspective. Such pan-European projections
do not intend to substitute what is being done nationally, but rather to
complement them. Pan-European projections should not compete with
forecasting work of individual countries, which draws on many years
investment in data, systems and knowledge, but offer a common framework
and a consistent set of underlying assumptions. They therefore can provide a
context for more detailed national analyses and forecasts.

The rationale for regular, coherent and systematic skill demand and supply
forecasts in Europe is now well established. The Lisbon agenda, followed by
several related policy initiatives, has given high priority to anticipation of
changing skill needs. Globalisation, technological and organisational change
combined with demographic developments (including ageing populations and
migration) are posing huge challenges, offering both risks and opportunities.

(3) The two pilot projects developed the basic database and tools required to produce a comprehensive
and consistent set of skill demand and supply projections for all countries in the EU. Building on the
skill demand forecast (Cedefop, 2008), the skill supply forecast (Cedefop, 2009) extended the
modular approach adopted there to anticipation of Europe’s future skills supply. The current
projections build on the results of these pilot projects.
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The need for regular forward-looking assessments has received further
impetus following the setting of employment targets and related policy
documents such as the integrated guidelines for growth and jobs (2008-10) (*),
the Council resolution on new skills for new jobs (%), and the Spring 2008
Council conclusions (¢) where EU Member States asked the European
Commission to report on future skills requirements in Europe up to 2020. As
a response, the European Commission launched the new skills for new jobs
initiative in December 2008 (7). New skills for new jobs: action now (European
Commission, 2010a), a report recently prepared by an expert group set up by
the European Commission also emphasised the need for an overall
coordinated approach to improve Europe’s capacity to anticipate change. After
wide consultation among stakeholders, the Commission included the new
skills for new jobs agenda as a flagship initiative in its new EU 2020 strategy
(European Commission, 2010b) (8).

Cedefop supports the European Commission and Member States by
providing regular skill supply and demand projections. They can help inform
education and training, active labour market and other related policies to guide
the decisions of all those investing in human capital and initial and continuing
education and training, to retrain the unemployed or reintegrate the
economically inactive.

Regular and detailed qualitative projections can help to fill existing
information deficits and prevent future labour market imbalances (early
warning); inform various actors on future labour market needs, as an aid to
their choices and decision-making; support policy-making at national and
European levels in employment and social protection, lifelong learning,
guidance and counselling and migration; and answer key questions such as:
+ in which sectors will employment be growing;

+ which occupations and qualifications will be in demand;
+ what about replacement needs;

+ how will this compare with supply;

+ what potential labour market imbalances may occur.

(%) http://ec.europa.eu/growthandjobs/pdf/european-dimension-200712-annual-progress-report/200712-
annual-report-integrated-guidelines_en.pdf

(%) http://ec.europa.eu/social/BlobServlet?mode=redirLinks&url=http://eur-
lex.europa.eu/ChangelLang.do?lexlang=en&URL=/JOHtmI.do?uri%3D0J%3AC%3A2007%3A290%
3ASOM%3ADE%3AHTML.

(6) http://www.consilium.europa.eu/uedocs/cms_Data/docs/pressdata/en/ec/99410.pdf

(") http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52008DC0868:EN:NOT

(8) http://ec.europa.eu/eu2020/
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It is generally accepted that, in a market economy, it is neither possible to
predict the future precisely nor to go back to a kind of manpower planning.
But policy-makers need to devise strategies and related investments which
can influence the future path of the economy and the labour market. Such
choices need to be guided by robust labour market information and intelligence
(LMII), including a forward looking element. The role of labour market
information and intelligence is twofold: to assess existing skill needs and to
provide a longer-term perspective, so that we not only anticipate future
requirements but can also actively shape them (European Commission,
2010a). This needs to be based on regular, systematic early warning systems
using forecasting, scenario development and other approaches. Skills are a
key part of the economy’s infrastructure, and right choices made by policy-
makers, enterprises and individuals on investment in education and skills can
help drive economic development.

A range of approaches to assess future skill needs is required. They need
to encompass both quantitative and qualitative methods and serve a broad
range of audiences, including policy-makers, education and training providers,
other stakeholders such as public employment and guidance services, social
partners, sectoral organisations, practitioners in education and training
institutions and enterprises and analysts. The results should be useful to all
these audiences, across all countries covered.

All this has been given additional impetus by the financial crisis of 2008 and
the subsequent worldwide recession. The crisis has increased uncertainty
about ongoing and possible future developments. These issues are addressed
explicitly in this project, which builds on previously published results (Cedefop,
2008 and 2009) and information available up to end-2009. The results
presented here cover all Member States of the EU plus Norway and
Switzerland (hereafter EU-27+) (°).

It is important to recognise what such forecasts can and cannot do. They
can help inform labour market participants and actors and help labour markets
work better. But they cannot provide detailed data to guide investment
decisions at grassroots’ level, for example the future number of jobs in very
specific occupations or the wide range of competences, skills and knowledge
required in a particular job.

(°) Previous projections excluded some countries because of data limitations. Care needs to be taken
in comparing current results with earlier ones for this reason and for different data vintages.
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1.2. Objectives and approach

The general aim of this project is to build capacity and improve the capability
to anticipate changing skill needs across Europe, and to understand better
the main drivers of change. The need to improve labour market information
and intelligence to inform decision-making of all actors is crucial. This can help
to identify possible new jobs for Europe, as well as highlight those threatened
by structural change.

The main objective of this project is to develop a robust system for
producing medium-term forecasts of skill needs (demand and supply), at pan-
European level, based on readily available, comparative data and advanced
methods. Such forecasts will be carried out and disseminated regularly.

This publication highlights the key results emerging from the project. For
the first time these include detailed, comprehensive and consistent quantitative
projections on both skill supply and demand covering the whole of Europe
(EU-27*). The focus in this publication is on the period 2010-20 (°). The
publication sets out the general approach adopted, the limitations of this work,
and priorities for future research. Of course, there are many data and technical
problems with which the research team has had to grapple. Therefore the
research done so far should be seen as part of an ongoing programme of
work.

The project focuses on skills needed (demand) in sectors and occupations
and on (formal) qualifications of individuals (supply), using comparable data
across all countries. A key focus was creation of a general conceptual
framework and a modular approach which together form the foundation for
further development. The method has involved encouraging systematic
dialogue and discussion with individual country experts.

The demand side (skill needs) focuses on employment — number of jobs to
be expected in sectors and occupations, and the qualification required. The
supply side focuses on the numbers of people economically active and, in
particular, the qualifications they hold. By comparing both it is possible to infer
first indications of possible imbalances. In reality, of course both employment
and the labour force — and the qualifications they need and hold — are the
results of both demand and supply factors and decisions taken by the various
actors. In the medium to longer term, supply can influence demand and vice
versa.

("°) However, 2009 is partly estimated as not all data were available when the forecast was carried out.
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Use of common models and assumptions does not always allow
incorporation of local data and knowledge on detailed policies and other
factors that may affect skills supply and demand. But they do present a
consistent overview across all countries, using common data sets and the
same methodology as in the two preceding forecasts (Cedefop, 2008 and
2009). The results have benefited from scrutiny by and comments from many
country experts (members of Cedefop Skillsnet (') expert network). In addition
the project team was strengthened by other country group experts ('2)
engaged to scrutinise the results for groups of countries in more detail and
ease discussion of the results. The results presented here need to be seen in
that context. They should be supplemented by other country-specific and
qualitative information before reaching firm conclusions. They should be seen
as just one of several important building blocks in developing a consistent
pan-European view of current and possible future developments.

Given the difficulties faced, a certain amount of pragmatism was required,
but the results provide an important contribution to the debate on the changing
patterns of skills demand and supply in Europe. In principle, the projections of
future supply allow comparison with likely future demands. However, such
comparisons are sometimes fraught with difficulty and not always
straightforward. The report explores some of these issues and draws out the
implications of balancing the demand for and supply of skills over the longer
term.

This publication focuses on reviewing the main results of the demand and
supply projections in Europe. In addition, there are several more technical
documents available which explain in more detail how these have been
produced, including technical information on data sources and methods ('3).
Further, the project has included a number of other elements that complement
the core research. This includes work to explore the possible links between
skills, technological change and productivity performance, as well as research
to develop a more detailed picture of occupational skill profiles. The latter has
explored the potential benefits from exploiting existing work such as the US

(") Skillsnet is a network of experts from across the world with an interest in skills anticipation,
established and coordinated by Cedefop (http://www.cedefop.europa.eu/EN/about-cedefop/
networks/skillsnet/index.aspx).

('?) The country group experts consist of Pekka Tiainen, Catalin Ghinararu, Tim Grebe, Matthias
Kirbach, Simonas Gausas and Haroldas Brozaitis, in addition to other members of the core research
team.

("®) These include the following papers and reports: Stehrer and Ward (2010); Pollitt and Chewpreecha
(2010); Livanos and Wilson (2010a and b); Kriechel and Sauermann (2010); and Kriechel and
Wilson (2010) (available from Cedefop on request).
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O*NET system from a European perspective. It demonstrates that much of
the information in the US system has more general relevance. Many countries
throughout the world are already using it in combination with their own
databases. With some effort it can also be exploited in a European context to
provide a richer picture of changing skill needs. These and other elements will
be explored further in the near future, to improve the next round of projections
to be carried out in 2011.

Quantitative projections should not be seen as deterministic or prescriptive.
Structural change, and its implications for changing skill needs, should not be
mechanistically predicted. Neither qualitative scenarios nor quantitative
projections should be seen as precise predictions of future reality. They are
more about preparing for future opportunities or serving as an early warning
system by indicating potential future problems. Cedefop’s work aims to help
move Europe towards a world class infrastructure for anticipation of changing
skill needs. It builds on:

+ existing strengths, networks and capacity, by identifying and helping to fill
gaps and deal with problems in basic data;

+ improving model building and technical capability;

+ developing capacity and capability across Europe;

+ strengthening and developing networks;

+ improving strategic thinking and policy-making relating to skills at European
level.

Extensive previous reviews (see for example Wilson et al., 2004), confirm
that best practice in quantitative skills forecasting requires a multisectoral
macro model. The changing demand for labour and skills is derived from the
demand for goods and services and related economic parameters. Similarly,
the supply of skills needs to be seen in the broader context of demographic
and socioeconomic change that a macroeconomic model can provide. The
conceptual framework developed for the two previous Cedefop forecasts
provides such a foundation. This is described in detail in Section 2. However,
there is an urgent need to work further towards improving Europe’s technical
capability and the models used for this work.

While there have been significant methodological improvements in recent
years, as identified by the two previous Cedefop forecasts, some concerns
about data quality remain. In some areas, not all Eurostat data are fully
sufficient, especially on detailed trends in skill demand within sectors and
occupations and some other aspects of skill. There is also a lack of
consistency both over time and across countries. The project has helped to
identify where the main problems are, and begin to develop a more consistent
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and robust database. However, in many cases the data used are still subject
to some uncertainty. This refers not only to data reflecting the economic crisis,
but also to general problems of pushing the European labour force data (LFS)
and other data to the limits in terms of the amount of detail they can reveal.
By presenting such results for further expert scrutiny, it is hoped that the
dialogue that has already begun at Cedefop Skillsnet expert workshops and
other events can be used to improve the results in subsequent projections.

In addition to the results reported here, a set of Excel workbooks has been
produced containing the detailed data for each country. They represent the
most comprehensive and consistent set of skill demand and supply projections
ever produced for Europe. These are available to Skillsnet members on
request (contact: skills-analysis@cedefop.europa.eu).

As mentioned above, a multifaceted approach is required, involving both
quantitative and qualitative approaches. Although the main focus of Cedefop
in the last years was on development of quantitative projections, based on
econometric analysis and using well-established models and techniques,
Cedefop is continuing in parallel its work to develop a European employer
survey on skill needs. It aims to complement, in the medium to longer term, the
quantitative forecasts with other information. Cedefop also continues to identify
new and emerging skill needs in selected sectors, currently with particular
focus on skills for green jobs (in cooperation with ILO), and works on
complementary research that aims to provide a comprehensive assessment
and analysis of skill mismatch in Europe.

1.3. Structure of the publication

Section 2 explains briefly how the results have been produced. For those
readers requiring more detailed explanation of the methodology, data sources
and methods, further details are available in background papers which can
be requested from Cedefop. Section 3 sets out the general economic and
employment prospects, including alternative scenarios calculated in this
project. Sections 4, 5 and 6 present the main findings of the research, also
highlighting key messages for policy-makers and others. While Section 4
focuses on skill supply in Europe, Section 5 provides the main results on future
skill demand in Europe by sector, occupation and level of qualification. Section
6 discusses potential labour market imbalances between skill supply and
demand. Section 7 concludes with some implications for policy and priorities
for further research.



2. Methodology

The methods used to forecast Europe’s future skill needs and supply are quite

complex and technical. The basic methodology is econometric modelling using

time series data. This methodology combines and develops research made in

previous Cedefop projects — Future skills needs in Europe (Cedefop, 2008)

and Future skill supply in Europe (Cedefop, 2009). The adopted modular

approach supports independent development and improvement of the different
parts of the system.

The framework was designed to promote further development and
customisation. In particular, it allows for refinement of modelling approaches
used for projecting occupational and qualification structures, and replacement
demand. It also allows for improvement or replacement of data for particular
countries or sectors where there are concerns about data quality and
robustness. The present results are intended to continue a process of dialogue
with experts from European countries who are likely to have much greater
knowledge of employment trends and data in their own countries. This
framework provides an opportunity for this knowledge to be built in to future
assessments efficiently and transparently, as it makes it easy to incorporate
new data and alternative or additional assumptions.

The project involved developing consistent databases and related tools to
produce a comprehensive and consistent set of skill projections for all
countries in the EU plus Norway and Switzerland (EU-27+*). It adopts common
data, methods and models for all countries. Together, the demand and supply
databases, and the related models and modules, constitute a conceptual
framework for analysis of future developments in skills demand and supply
across Europe (see Figure 1). Full details of the methodology are given in
various technical reports that have been produced as project background
papers. These include:

« refinement of the LFS data used to measure skills (Stehrer and Ward, 2010);

+ description of the multisectoral macroeconomic scenarios developed to
underpin the projections (Pollitt and Chewpreecha, 2010);

+ analysis of trends in the demand for and supply of skills based on the LFS
data and how this has been linked to ESME (Livanos and Wilson, 2010a
and b);

+ the treatment of replacement demand (Kriechel and Sauermann, 2010);
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+ the treatment of imbalances, mismatches and the reconciliation of demand

and supply estimates (Kriechel and Wilson, 2010).

The forecast presented is based on official data sources. The database
draws primarily on Eurostat sources, in particular Eurostat demographic data,
national accounts (NA), the European labour force survey (LFS), and
additional data on flows of those acquiring and attaining qualifications (UOE).
The LFS data in particular have been subject to considerable scrutiny and
analysis to avoid discontinuities and other problems.

One important task of the project is finding the best data for measuring
employment. Historically, most countries have invested considerable
resources in developing data for their NA. In many respects estimates of
employment on this basis are to be preferred as they are consistent with other
key economic indicators such as output and productivity. On the other hand,
the European LFS has the considerable advantage of providing measures of
employment structures by skills (occupation and qualification), as well as
gender and age, that are not available from NA-based estimates.

The numbers presented by sectors, as used in the multisectoral
macroeconomic model, are based on NA, rather than LFS estimates. There
are some significant discrepancies between these two sources which remain
unresolved. These reflect sampling errors as well as other differences arising
from different methods used to collect different data sets. The framework
developed does, however, allow for alternative data and assumptions to be
incorporated with relative ease. Users should however understand that for
these reasons, although the LFS is a prime input, the final results will not
match estimates for individual countries based solely on LFS.

The initial results, once completed, were validated by various country
experts from Cedefop’s Skillsnet network. In some cases this suggests the
need to make changes to the results to take account of local knowledge.
Procedures have been developed to adjust the results in response to such
suggestions. This includes:

+ amendments to ESME sectoral results;

+ amendments to labour supply results in E3ME;

+ adjustments to skill demand results, including occupational and qualification
shares;

+ adjustments to skill supply results (qualification shares).

The last two procedures are built into the respective country workbooks.
The first two are dealt with by making changes to E3ME scenarios.
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2.1. Demand for skills

The demand side involves four main elements or modules. These include:

+ Module 1: a set of multisectoral macroeconomic forecasts of employment,
based on the EBME macroeconomic model;

+ Module 2: an occupational model, focused on explaining expansion demand
within sectors adopting common classifications and data sources — LFS
(EDMOD);

+ Module 3: a qualifications module (QMOD), based on similar data sources,
focusing initially on the implications for qualification intensities within
occupations (demand) and without interaction with the supply side;

+ Module 4: a replacement demand module, based on similar data sources,
recognising the crucial importance of considering not just changing
occupational employment levels but also the need to replace those leaving
the workforce because of retirement, migration and occupational mobility
(RDMOD).

Each module contains a database and models. With the corresponding skill
supply elements they constitute the conceptual framework described in
Figure 1.

+ The results focus on future demand trends at pan-European level (EU-27+):

* by sector (up to 41 industries based on NACE classification);

+ by occupation (up to 27 occupations based on ISCO classification);

+ by qualification (three broad levels based on ISCED classification);

+ plus replacement demands by occupation and qualification.

Together these produce estimates of the numbers of job openings (net
employment change plus replacement demand) by skills (as measured by
occupation and by qualification).

Detailed classifications and aggregations used are provided in Annex Il

Module 1: Multisectoral macroeconomic model (E3ME)
This module is based on the existing pan-European multisectoral
macroeconomic model (ESME) ('4). This model delivers a set of consistent
sectoral employment projections, which are transparent in the assumptions
made about the main external influences on the various countries (including
technological change and the impact of global competition).

E3ME combines the features of an annual short- and medium-term sectoral

("*) Detailed model description is available at: http://www.camecon.com/ModellingTraining/suite_
economic_models/E3BME.aspx
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model, estimated by formal econometric methods, with the detail and some of
the methods of the computable general equilibrium (CGE) models that provide
analysis of the movement of the long-term outcomes. It can also be used for
dynamic policy simulation and for forecasting and projecting over the medium
and long terms.

The detailed nature of the model allows the representation of fairly complex
scenarios, especially those differentiated according to sector and country.
Similarly, the impact of various policy measures can be represented in detail.

The econometric grounding of the model makes it better able to represent
and forecast performance in the short to medium term, while simultaneously
addressing long-term outcomes. It therefore provides information closer to the
time horizon of many policy-makers than pure CGE models.

An interaction (two-way feedback) between the economy and labour
markets, energy demand/supply and environmental emissions is an
undoubted advantage over other models, which may either ignore the
interaction completely or only assume a one-way causation.

Like its predecessors, ESME is an estimated model based on empirical
relationships. The primary source of data provided by Eurostat (NA) is
supplemented by the OECD Stan database and other more aggregate
international databases.

E3ME is a detailed model of 42 product/industrial sectors, compatible with
ESA95 (gross national income inventory) accounting classifications. It also
has a linked set of 19 fuel-using sectors, including the energy branch, the
energy-intensive sectors and four transport sectors. Labour supply is split by
gender and into five-year age bands.

Module 2: Expansion demand by occupation (EDMOD)

The LFSs conducted in all countries, provide a source for employment by
industry and occupation matrices. They have the advantage of being regularly
conducted. They also adopt standardised sets of questions and systems of
classification. While there are still some differences across countries, LFSs
provide a broadly consistent set of data which can be used for producing
occupational employment projections within the industries identified in
macroeconomic models such as ESME.

The forecasting model (EDMOD) based on these data, works out the
implications for occupational employment of the projected sectoral
employment levels developed from Module 1 using quite basic models (fixed
coefficients, or extrapolations). The current approach also includes results
based on development of more sophisticated econometric models.
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Module 3: Expansion demand by qualification (QMOD)
Occupational employment patterns are only one way of measuring skills.
Occupation can be understood as describing a particular job (related tasks,
requirements, position, etc.). Qualifications represent the characteristics of
people filling these jobs as well as one of the selection criteria when filling a
particular job. From the education and training policy and planning point of
view, the types of qualifications typically required are very important.

Even with only weak data for (formal) qualifications it has been possible to
develop an extension to the EDMOD module, which allows inferences to be
made about implications for qualifications.

Module 4: Replacement demand (RDMOD)

In addition to changes in overall occupational employment levels it is important
to consider replacement demand arising from outflows from a job/occupation,
such as retirements/deaths, transition to non-employment, net migration, and
interoccupational mobility. Estimating replacement demand is not
straightforward and is quite sensitive to the data sources used. Ideally, detailed
data on labour market outflows and transitions (mainly retirements and
occupational mobility) would be required to analyse replacement demand
more accurately. However, these are not currently available and therefore this
forecast relies on methodology based on stocks of age cohorts by occupations
and qualifications, and excludes transitions from one occupation to another.

In general terms there is however agreement on what it is about — that is job
openings arising because people leave the workforce or a particular
occupation, for whatever reason. Previous work tended to focus on ‘permanent
or semi-permanent’ withdrawals from the employed workforce. This includes
retirement (and other reasons for leaving the workforce, including family
formation), emigration, deaths, etc.

Information on age and gender of the labour force is required because many
of the flows, especially retirements and transitions to inactivity are age and/or
gender specific. Age structures also vary significantly by occupation and bring
differences in the labour market behaviour. While older workers are leaving the
labour market mainly due to retirement, younger people are changing
occupations, forming families or migrating within countries.

From the LFS, it is possible to analyse the demographic composition of
each occupation. This makes it possible to estimate specific rates of retirement
for each occupational class (but still considering interoccupational mobility).
LFS data can also be used for making estimates of rates of outflow. The
replacement demand model (RDMOD) has been developed based on similar
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data sources to the occupational model. It is driven in part by the occupational
and qualification employment levels projected from Modules 2 and 3, in
combination with models and information on the probability of leaving
employment due to retirements, migration and other reasons (such as
transition to inactivity). This part is closely connected to the skill supply
forecasts described further.

Essentially, replacement demand for a particular category (such as an
occupation) depends on two issues:
(a) the size of the category;
(b) the rate of outflow (which can in principle be separated to distinguish the

various components described above).

Replacement demand is the product of (a) and (b). The main database and
EDMOD produce (a) for each country, sector, occupation and gender category;
RDMOD produces (b).

2.2. Supply of skills

The medium-term projections of skill supply, as measured by highest

qualification held by people:

+ produce consistent pan-European projections, using existing data broken
down by age, gender and formal qualifications ('°);

« are compatible with the projections of skills demand (focusing on
qualifications).

Ideally, modelling and forecasting the supply of qualifications requires a
detailed and comprehensive stock-flow model, with behavioural links which
can be used to predict the distribution of people in the total population and
labour force (employed and unemployed people) by highest qualification
held (®). In practice, this ideal cannot yet be realised, as a detailed
demographic or educational and labour market accounting system is still
lacking at EU level.

(") In this project skill supply is not measured by occupations as it is not possible to attribute people to
different jobs after acquiring particular qualification: the occupational decisions of individuals vary
significantly and cannot be predicted. Moreover, employment in occupations will change in the life
course of individuals.

(%) This kind of model is used in many national projections of skill supply — see, for example, Wilson
and Bosworth (2006) for the UK.
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Current treatment of supply has two main strands:
+ focus on stocks of people by three broad qualification levels (high, medium
and low);
+ analysis of flows of those undertaking courses and acquiring qualifications
into the labour market (however, this part is not yet fully operational).
The results provide the future skill supply by highest qualification held as
well as by age group and gender for:
+ the whole population aged 15 and over,
+ the labour force aged 15 and over.

Treating skills supply involves three main modules:

(@) Module 1* — EBME*: an augmented/extended version of the existing
E3ME pan-European macroeconomic model (see Section 2.1), which
incorporates a new demographic and labour-supply module. This provides
historical analysis and projections of overall labour supply by age and
gender;

(b) Module 5 — StockMOD: an analysis of LFS microdata from Eurostat to
project the probabilities of the population and the labour force to achieve
different levels of qualification;

(c) in future, these will be complemented by Module 6 — FlowMOD: an
analysis of aggregate flow data published by Eurostat/OECD (on
enrolment and graduation) to produce a complementary analysis of
participation and qualification rates by broad age groups (7).

Module 1* — E3BME*

E3ME models labour supply as a function of economic activity, real wage
rates, unemployment and benefit rates. At present, model parameters are
estimated for labour market participation in each country by gender and
separately for different age groups. This is of key importance for modelling
educational participation and attainment since these are known to be gender
and age specific. This expanded model framework is then used to create a
detailed set of baseline projections for labour supply, disaggregated by country,
age groups and gender and covering a 10 to 15 year period. This model is key
input for analysing the supply of qualifications and provides the link between

(") The results from FlowMOD are currently not fully consistent with nor integrated into those from
StockMOD. Supply projections are therefore based solely on results from the StockMOD module.
In future it is hoped to integrate these more fully, but this is likely to continue to be constrained by
data inadequacies.
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economic activity and labour market supply. Finally, these links can be used
to provide a range of projections of available skills through scenario-based
analysis. In this way, a range of projections can be formed around the baseline
forecast, indicating areas that are most sensitive to the economic climate and
change.

Modules 5 and 6 — StockMOD/FlowMOD

Several methods for modelling the supply of qualifications have been
developed in recent years. The most sophisticated involve complex stock-flow
models, with strong behavioural elements ('®). Such models are very
demanding on data requirements, including detailed and consistent data on
stocks and flows, as well as information on the factors that drive behavioural
choices.

The methods developed for using modelling forecasts are less ambitious.
They range from rather simple models, based on fitting trends of aggregate
qualification patterns among the population and/or labour force, to more
sophisticated approaches based on econometric analysis of micro data on
individuals, mainly using LFS data. All focus on overall stocks rather than
flows.

The more sophisticated econometric approach involves estimating models
which focus on the propensity of a representative individual to obtain a given
level of highest qualification. This is based on analysis of a combination of
time series and cross-sectional data from the LFS micro dataset. The
modelling of qualification structures and trends uses a multinomial logistic
regression model. This model incorporates age group and gender differences
in educational attainment, differentiating trends by age group and gender. In
principle the model also incorporates country-specific effects on underlying
structures and trends.

This method can in principle generate some insights into behavioural factors
influencing historical changes ('°). In practice available data allow only limited
behavioural content and in most cases the focus is on use of aggregates rather
than individual data. In this case logistic or linear trends are fitted to the
aggregate data. In either case the predicted shares are applied to the
population or labour force derived from Module 1* (ESME™).

('®) See for example, Wilson and Bosworth (2006).
("°) This approach was used by |ER in developing qualification supply projections for the UK as a whole
and for Scotland (see Jones and Wilson, 2006 and Wilson and Bosworth, 2006).
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2.3. Comparing skill supply and demand

To provide information on possible labour market imbalances and skill
mismatches a further module has been added:

Module 7 — BALMOD: a module which confronts skill demand and skill supply
projections, focusing on qualifications, and reconciling the two.

The possibility of skill imbalances in the labour market is important from
both a policy and individual perspective. Such information can, in conjunction
with corresponding demand estimates, throw light on possible future
developments in European labour markets, highlighting potential mismatches
and thus help inform decisions on investments in skills, especially formal
qualifications, made by individuals, organisations and policy-makers.

Simply comparing current demand and supply projections is however
problematic for both practical and theoretical reasons. Although the two sets
of results are based on common data and are carried out simultaneously they
do not incorporate direct interactions between supply and demand and
therefore cannot be directly compared. The work on modelling interactions
between supply and demand has started in Cedefop, but due to its complexity
it might be incorporated only in the medium to longer term. There are also
various other conceptual and methodological issues regarding imbalances
that need to be considered with some care to avoid misleading inferences and
interpretations. Some of these issues are discussed in more detail in Section
6 below.

For reasons set out in detail in Section 6, it is necessary to adjust the
demand-side estimates of qualification shares to reconcile these with the
available supply. This is done in BALMOD which distributes the available
supply of people with qualifications to the jobs on offer, making certain
assumptions about the patterns of unemployment rates for the three
qualification categories (high, medium and low (or no) qualifications).

A final adjustment has been made to the estimates of employment by
qualification (demand side) to consider the labour market accounts residual.
This residual measures the difference between employment as measured for
NA estimates (workplace-based, jobs) and the corresponding LFS estimates
(heads, residence-based). Both measures are used in the project (?°). The
difference between the NA and LFS can be quite significant and needs to be

(%) For a detailed discussion see Kriechel and Wilson (2010) and Livanos and Wilson (2007).
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considered, especially when comparing demand and supply. The former are

primarily NA-based and focus on jobs. The latter are mainly LFS-based and

focus on residents.
Differences between skill demand and supply include:

+ double jobbing (some people have more than one job) or one full-time job
is shared by two or more people;

« distinction between residence and workplace (many people do not live in
the same country as they work; this is especially significant for some small
countries such as Luxembourg);

+ participants in training and related schemes who are also working in parallel
(they may be included in the labour force as well as in education statistics
— double counting);

- different definitions of unemployment (such as ILO definition versus
restriction to unemployment beneficiaries);

- statistical errors (in measures of employment, unemployment and related
indicators, including sampling and measurement errors);

 other differences caused by the use of different data sources such as
treatment of nationals working abroad.

Most employment estimates use the NA-based measure. For qualifications
three measures are presented:

(a) unconstrained employment estimates (ESME, NA-based numbers)
showing ‘notional demand’ (what employers would like to find according
to past trends);

(b) constrained employment estimates based on LFS and reconciled with the
supply (labour force);

(c) scaled employment estimates which are constrained (as above) and
scaled to NA levels.

This publication refers mainly to the results of the scaled employment
estimates. They are consistent with all the other NA-based estimates by sector
and occupation presented in Section 5.
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3. General economic
and employment prospects

The financial crisis of 2008, and the subsequent worldwide recession, has had
a dramatic impact on all economies and labour markets, and Europe is no
exception. Although there are indications the world economy is now emerging
from recession, it remains to be seen whether this is reality or a ‘false dawn’.
Temporary stimulus packages could be running out of steam; unemployment
trends remain positive in most countries; and public finances are in a generally
parlous state; all of which could lead to a ‘double dip’. Even in the best case,
it is likely growth will be weak for an extended period.

3.1. Baseline and ‘no crisis’ scenarios

Based on the EBME model estimates, the European economy suffered a
decrease of gross domestic product (GDP) in 2008-09 on annual basis by
4.5%. Compared to an estimated growth in the case of ‘no crisis’ scenario
(2.5%), this means real depression by 7%. The projected baseline scenario
assumes termination of slow down in 2010. The EU’s economy is expected to
get back on track in the ‘no crisis’ scenario only after 2017 (Figure 2).

Figure 2. Impact of the recession on GDP growth, EU-27*
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Source: Cedefop (CE estimates based on E3ME).



General economic and employment prospects

In contrast to GDP trends, which we expect to recover rather easily,
employment recovery is likely to be more modest and lagged. The views set
out here encompass that picture with the baseline case showing only gradual
recovery of employment levels for Europe as a whole (Figure 3). The macro
level picture exhibits a sharp fall in employment levels in 2009. These are now
almost 10 million lower than might have been expected if the recession had
not happened.

Figure 3. Impact of the recession on employment, EU-27*
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Source: Cedefop (CE estimates based on E3ME).

Labour supply has also been affected, as many younger people may have
chosen to stay on in education and older people have withdrawn from the
labour market as job opportunities have dwindled. The recession is
encouraging participation in further training and higher education in the short
term, but public funding provided through stimulus packages to support this
training (packages that combine short- or part-time work or unemployment
with training; additional funding for higher education institutes to secure places
for people to upgrade their qualifications) may not be sustainable in the longer
term. However, the recession also tends to decrease private investment of
companies and individuals in continuing education and training. Should job
opportunities for those who stay on in education fail to match their
expectations, this might undermine the belief that education/training is a
worthwhile investment and influence future participation and benefits.
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3.2. Alternative scenarios

In 2008-09, the world economy moved into uncharted waters, with a financial
crisis and a synchronised move into a deep recession unprecedented in recent
years. There is still considerable uncertainty surrounding this process and
subsequent recovery. To provide a wider range of possible developments, two
additional alternative scenarios are explored around the central view (baseline
scenario) discussed so far. One presents a more optimistic view about the
speed with which the world economy will return to previous rates of growth.
The other considers a more delayed and slower pace of recovery. Crudely
these can be characterised as optimistic or pessimistic paths to recovery, as
opposed to the baseline or central view ().

The scenarios are based on different developments of driving factors for
GDP growth such as: access to credit; consumer confidence; global impact;
uncertainty over commodity prices; government responses and wealth effect
on labour supply. The aim is to provide a range of possible results which
encompass the likely upper and lower bounds of possible change. The
scenarios are designed to show different short-term patterns of recovery. By
2020, they all assume a return to normal rates of economic growth.

Figure 4. Alternative scenarios for European GDP growth, EU-27+*
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Source: Cedefop (CE estimates based on E3ME).

(3") Pollitt and Chewpreecha (2010) describe the scenario input in more detail, highlighting the various
areas of uncertainty linked to the crisis outcomes and possible values for other exogenous model
input to ESME.
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Figure 4 illustrates the macroeconomic impacts of the three scenarios
(baseline, optimistic and pessimistic) in terms of annual GDP growth in
Europe. The figure focuses on the path of recovery to 2015, beyond which
comparable longer-term trends in GDP growth are expected in all three
scenarios.

The crisis, resulted in a substantial fall in European GDP in 2009, followed
by no growth in 2010 and a more normal rate of growth in 2011 and the
following years. However, longer-term growth might suffer if current stimulus
packages come to an end and will impact on the potential rate of output
growth.

Figure 5 shows the impact the different scenarios have on labour demand.
In all cases there is a steep fall in 2009, following the economic and financial
crisis, and recovery from 2011 onwards. Both the optimistic and pessimistic
scenarios follow this trend, although in the pessimistic scenario the level of
labour demand falls to lower levels in 2009-10 and takes longer to recover. The
opposite is true in the optimistic scenario, with a smaller fall in 2009 and almost
no fall in 2010. A further point to note is that the magnitudes of the difference
from baseline in the pessimistic and optimistic scenarios are very similar.

Figure 5. Alternative scenarios for aggregate labour demand, EU-27*
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In the pessimistic scenario employment by 2020 is lower than in the
baseline case. The opposite is true of the optimistic scenario —in all countries
there is expected to be a positive difference from the baseline case by 2020.
Figure 6 demonstrates the impact the scenarios have on overall labour supply.
In the baseline scenario, labour supply declines slightly around 2009 due to
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the recession across Europe, then recovers, but soon follows a steadily
increasing trend. Labour supply in the optimistic and pessimistic scenarios
follows similar trends in the medium term, but in the two or three years
following the economic and financial crisis labour supply estimates deviate
from the baseline.

The magnitudes of changes in labour supply from the baseline are in the
majority of countries larger in the pessimistic scenario than the optimistic
scenario. This is particularly true for the younger age groups. In the pessimistic
scenario, individuals are more likely to remain in education or training, as their
lower levels of experience will act as a disadvantage in a competitive labour
market. For the male age groups up to 44-49 and the female age groups up
to 50-54, labour supply decreases compared to the baseline. For older groups
the opposite is true. Compared to the baseline, labour supply increases, as
older age groups tend to remain in the labour market to offset reduced pension
payments, instead of retiring earlier. It is therefore the youngest and the oldest
age groups that drive the main differences in aggregate labour supply between
scenarios.

Figure 6. Alternative scenarios for aggregate labour supply, EU-27*
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The alternative scenarios’ effects on labour supply in different countries by
gender, age and qualification is discussed in Section 4.1.



4. Supply of skills

4.1. Pan-European results

4.1.1. General prospects for population and the labour force
Demographic developments and in particular, the ageing population, are a
major challenge for European labour markets. Figure 7 illustrates the expected
changes in the European population and labour force older than 15.

Figure 7. Changes in population and labour force by age,
2010-20, EU-27+
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In the next decade only the number of 45-54 and 55-64 year-olds will
increase. In the age groups 15-44, population and labour force will decrease.
Continuous efforts to increase labour market participation, in particular of
women and older people, are needed to keep the decline in the labour force
lower than that of the population. In the age group 45-54, growth in the labour
force will be even higher than that of the population as a result of activation
measures. Promoting a lifecycle approach to work and supporting active
ageing helps to retain older age cohorts in employment and curtail early labour
market exit.

These demographic developments also affect the skills available. Skills
become obsolete when they are not used or as people get older and
technologies or working practices change. Therefore those already
participating in the labour market need to update, upgrade and broaden their
knowledge, skills and competences. But recent statistics show that
participation of adults in learning is stagnating. The rate of 9.5% of 25-64 year-
olds who undertook lifelong learning in 2008 is below the European benchmark
of 12.5% set for 2010 (for 2020 this benchmark has been raised to 15%).
Evidence indicates that the share of young and more highly-qualified people
who take part in training is much higher than that of lower-skilled and older
workers.

4.1.2. Changing supply by qualification

Skills supply is measured by the highest qualifications held by the population
or labour force. Expected trends in future skills supply have to be based on
forecasts of population and decisions to take up education and training.
Although ageing is a generally recognised phenomenon, the working age
population (15+) is still expected to increase by more than 14 million in the
next 10 years.

Projections of population composition by qualification/level of education
thus depend on:

+ changing demographic patterns,
+ changing patterns of acquisition of qualifications.

Data on future demographic development are taken from official Eurostat
projections. These also include explicit assumptions of migration patterns. The
same population projections were used in the alternative scenarios. Further
details are given in Pollitt and Chewpreecha (2010).

Assuming that past trends in education structure will continue more or less
unchanged in the future, we can project the change in the composition of
population by level of qualification. Results show the number of those with
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Figure 8. Trends in population (15+) by qualification, EU-27*
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high-level qualifications will rise by almost 28 million, and those with medium-
level qualifications by almost 20 million. This increase will be compensated
by a decrease of about 33 million people holding low qualifications (Figure 8).

The analysis presented hereafter focuses on the total labour force instead
of the total population. The labour force is defined as economically active
people (in employment or unemployed but actively searching for work (ILO
definition). Labour force projections are derived from the population forecast.
In addition, they require a projection of labour market participation rates (by
gender, age and qualification). Labour market participation rates measure the
probability and expected development of participation rates (??), namely the
probability of persons to be in the labour market.

Projections of labour market participation are based on econometric
analysis of the participation decision by age and gender, using LFS data for
each country, embedded into the macroeconomic model (ESME™). This is
described in detail in Pollitt and Chewpreecha (2010); a detailed table of
participation rates is available in Annex .

Patterns of acquisition of qualifications are based on continuation of
historical trends in stocks in the total population by country in StockMOD. This

(%) Participation rates can be also referred to as activity rates.
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uses a logistic specification described in Livanos and Wilson (2009a).
Participation rates vary significantly between qualification categories (see
Figure 9). Higher-qualified people tend to have higher rates of labour market
participation. Overall, however, they are projected to decline slightly also
because people over 65 are included. This reflects a complex interaction of
positive and negative trends (diverging combined effects of age, gender and
qualifications).

Figure 9. Labour market participation rates by qualification category,

EU-27+
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Source: Cedefop (IER estimates based on E3ME and StockMOD).

Changing composition of males and females of different age groups and
changes of different qualifications in each group are expected to lead to
declining trends in participation rates.

Historically, for Europe as a whole, participation rates among those with
high-level qualifications have averaged around 75% in recent years. This is
projected to fall to below 70% by 2020 (because of increasing shares of highly
qualified women who have a lower participation rate than highly qualified men).
For those with low qualifications participation rates are much lower, averaging
just under 40% in recent years. This has also been a declining trend, which is
projected to continue (around 35% in 2020). For those qualified at intermediate
level, activity rates have averaged around 65% recently. These are projected
to fall to around 57%.
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Over all categories, the increasing proportion of the higher qualified labour
force tends to offset these negative trends for individual categories. Overall,
the absolute number of the population participating in the labour market as a
whole (total supply) is projected to be fairly stable.

Figure 10. Supply trends in labour force (15+) by qualification, EU-27*
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In absolute numbers, the results suggest substantial further increases in
total supply of high (graduate) and intermediate-level qualifications across
Europe (Figure 10).

The baseline scenario projects that between 2010 and 2020 the labour force
of Europe (EU-27+) aged 15+ holding high-level qualifications (23) will increase
by more than 15 million (Figure 11). The underlying trends on which these
results are based were established before the economic slowdown in 2009.
But even if the recession’s impact is quite strong, these trends are so robust
that significant increases in supply of higher-level qualified people are very
likely (>*). A key element in this well established trend is that over the past few

(%) For the age group 15-24 results should be interpreted with caution, as there are still many young
people in education who will acquire a qualification later.

(®*) Initial evidence from individual countries suggests that the immediate impact of the recession is to
encourage participation in education by young people given the difficulty in finding employment.
Longer-term effects may not be so positive if those leaving the educational system with higher
qualifications fail to find jobs that match their expectations.
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decades new entrants to the labour market have tended to be more highly
qualified than older people reaching the end of their working lives. However,
other cohort effects may moderate the pace of change over the longer term,
as higher-qualified cohorts will gradually begin to approach retirement age.

Figure 11. Past and likely change of future supply of qualifications,
labour force (15+), EU-27*
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The labour force with medium-level qualifications is also expected to rise,
although not as sharply as the high-level qualification category. Between 2010
and 2020, the European labour force (EU-27*) aged 15+ holding medium-level
qualifications will increase by just under three million. The relative small
increase to the labour force may be due to some medium-level qualified
people going on to gain higher qualifications later. However, the qualification
structure of the labour force in 2020 shows that still over half the labour force
will be qualified at intermediate level and this trend remains stable over the
observed past and future periods.

In contrast, the proportions and number of those with low-level or no
qualifications have been steadily falling. Between 2010 and 2020, the
European labour force aged 15+ with low-level or no qualifications is projected
to fall by around 15 million.

These trends are rather different for males and females. Generally
speaking, female labour market participation rates are lower than those of
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males. But they are increasing, not least because their qualification levels are
rising, whereas participation rates of males are declining. The hierarchy across
qualification levels is common to both genders. However, the rates of increase
are generally higher for women than for men, reflecting that women are likely
to be (formally) more highly qualified than men in the future. As noted, the
number and share of all people with low-level qualifications is projected to
decline across Europe. This decline is projected to be sharper for women than
for men. These general trends are observed in almost all countries and are in
line with the Lisbon agenda, which aims to increase the proportion of people
holding higher-level qualifications.

Box 1. European benchmarks

The 2010 European benchmark for educational attainment of the 22 year-old population
(measured for the 20-24 age cohort) is that 85% should have completed at least upper
secondary education (%). This goal has not been reached so far. The results of the forecast
show that it would not even be reached by 2020. However, in 2017 Europe is likely to
reach a new European benchmark set for 2020 which requires at least 40% of the 30-
34 year-old population to have successfully completed tertiary education (Figure 12).

Figure 12. Gomparison of skill supply results to European benchmarks
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Source: Cedefop (IER estimates based on E3ME and StockMOD).

(%) European benchmarks in education and training are reference levels of European average
performance in education and training adopted under the European strategy and cooperation in
education and training (http://ec.europa.eu/education/lifelong-learning-policy/doc28_en.htm).
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Figure 13. Labour force by gender, qualification and age group, EU-27*
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If age groups in the labour force are examined in more detail, notable
variations can be observed (see Figure 13). Young people, aged 15 to 24, are
projected to experience only moderate increases in high-level qualifications.
A reason could be that many are still in the process of acquiring a higher
qualification and not (yet) in the labour force. The numbers of those with low-
and medium-level qualifications are expected to decline. This can be attributed
in part to general decline in total numbers in these age groups.

For older age groups (25+) the increase in numbers of high-level
qualifications is much sharper, especially for women. The age group 30-39 is
projected to experience some of the biggest increases in high-level
qualifications. Note that this results in part from differences between age
cohorts. The 30-39 year-old category in 2020 is essentially the same group of
people as the 20-29 year-old group in 2010 and the 10-19 year-old group back
in 2000. The comparisons shown in Figure 13 do not illustrate progression for
particular cohorts but show how different cohorts are qualified as they reach
that age range.

The number of people holding medium-level qualifications as their highest
level is projected to decline for all groups aged up to 39, but to increase for
groups aged 40+. This is again an indication of cohort effects as people age,
and the fact that younger people are nowadays generally more highly qualified
than older people.

4.2. Country results

The patterns described above are generally common across countries in terms
of the direction of the change, although with significant differences in
magnitude. Therefore, while clear common patterns can be identified in the
cases of low and high qualification — negative and positive respectively — the
picture at medium level is more complex. While in some countries the number
of the medium-qualified workforce is expected to rise between 2010 and 2020,
in others it is projected to decline (%%).

Figure 14 shows how dynamics compare across countries in percentage
changes. Detailed data are available in Annex I.

Similar results are found when considering the shares of the labour force
15+ by qualifications. In all countries the share of the highly qualified workforce

(%) Itis appropriate to remark here that the estimates are based on projections of educational attainment
by qualification levels but do not consider possible changes induced by recognition of non-formal
and informal learning.
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Figure 14. Projected change (in %) in labour force by qualification
and country, 2010-20
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are projected to be greater in 2020 than in 2010. In contrast, the share of

people with low (or no) qualifications are generally projected to fall. Finally,

the share of the labour force with medium-qualification level is also expected
to increase in some countries and to decrease in others.

Against this general background, Figure 15 provides a picture of the results
when taking the medium- and high-qualified labour force together.

The diagram consists of a scatter plot with the share of medium- and high-
qualified labour force in 2010 on the Y-axis (level) and a measure of the
predicted variability of these shares for 2010-20 on the X-axis (change in %
points).

The overall results clearly show a general trend of convergence among
countries. In fact, most countries present a high correlation between the levels
of medium and high qualification shares in 2010 and the expected increase
from 2010 to 2020.

Even though at this stage the estimates’ accuracy does not allow us to draw
any conclusion on individual performances, by and large it can be highlighted
that most countries with a high initial level, will remain more or less stable in
the coming decade. Few countries with a share over the current average are
likely to move ahead, while several others are catching up (especially some
Mediterranean countries starting from a relatively low share).

However, it is worth noting that similar analysis of only the highly-qualified
labour force shows a quite different picture (Figure 16).

In this case differences among countries are bound to persist in the medium
term and it is not possible to notice any clear correlation between the initial
level and expected performances among countries (also shown by the
increase of the dispersion index analysis (*”)). From this point of view the
conclusion is twofold:

+ although all countries will be increasing the share of high qualification in the
labour force, no convergence among countries is expected between 2010
and 2020;

+ the current structural trends on which the labour supply forecasts are based
appear to be partially symmetric between medium and high qualification,
and tend to produce an overall convergence trend.

Conversely, most countries will show a significant reduction of the share of
low-qualified people in the labour force. However, despite the persisting
challenge to reduce the share of young people who leave education and

(") In fact, the standard deviation for the share of the labour force with high qualification by countries
increases significantly from 2010 to 2020 (from 7.8 to 8.4).
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Figure 15. Incidence of medium and high qualifications
in the labour force by country. Projected level 2010 (%)
and change in %-points 2010-20
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training without acquiring a formal qualification, most countries will reduce the
overall share of low-skilled people mainly as a result of the age cohort effect.
In addition, some countries which present a relatively low share of low
qualification in 2010, are likely to experience a slight increase in the number
of low-skilled people in their labour force. The reasons for this development
can be manifold, for instance: market prospects that encourage people to
leave education and training, lack of motivation or courage to stay in education
and training, increasing number of people of migrant background and low
educational attainment.

To understand better these dynamics, undoubtedly positive, it must be
considered that the proportion of people with high and medium qualifications
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Figure 16. Incidence of high qualification in the labour force
by country. Projected level 2010 (%) and change in %-points
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has risen steadily in recent years in most countries, in the population as well
as in the labour force. As participation rates of highly-qualified people are
higher than those of people with medium-level or low qualifications, we can
expect a natural and relatively positive trend for skill supply.

However, a concern for policy-makers is whether the historical trends
identified will continue undisturbed by the recent economic crisis. The crisis
may disrupt steady improvement in qualification profiles observed over recent
decades. Initial indications suggest that the crisis may lead to increased
participation in education and training and acquisition of qualifications, as
individuals delay entry into a depressed labour market; they probably also
expect better opportunities with higher-level qualifications after recovery. In
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the longer term, potential financial constraints (for both individuals and
governments) may discourage investment in human capital. Policy-makers
may need to take proactive steps to ensure that projected improvements are
actually realised and that investment, both in initial education and in continuing
training as well as other forms of adult education, will continue.

The implications for the supply of skills by qualification level of the
alternative scenarios are mixed. They reflect a combination of general country
patterns for overall labour supply and acquisition of qualifications. In general
the supply of those with higher-level qualifications is somewhat boosted in the
optimistic scenario and conversely in the more pessimistic one, but
countertendencies moderate these effects.

These results indicate only general aggregate trends. To be more useful to
both policy-makers and individual labour-market participants, more research
is needed and more detail is desirable. Progress is mainly dependent on
improvements in the underlying data, especially the information provided by
national statistical authorities to Eurostat. More effort needs to be made in
Europe to ensure that data are consistent, both over time and across
countries, and to build a better and more robust statistical infrastructure to
help such research.



5. Demand for skills

Demand for skills is measured by the numbers of people in employment as a
proxy for the number of jobs available (?8). The projections depend on results
from the multisectoral macroeconomic model (ESME) together with analysis
of changing occupational and qualifications requirements within sectors
(EDMOD, QMOD) and replacement demand (RDMOD). Figures and results
present the baseline scenario (unless mentioned otherwise).

5.1. Pan-European results

5.1.1. Prospects by sector

Historical analysis confirms that Europe has experienced continuing shifts
away from the primary sector (especially agriculture) and traditional
manufacturing industries towards services and the knowledge-intensive
sectors (Figure 17). Despite the economic crisis these basic trends are likely
to continue to be a key feature over the coming decade. This applies to
individual countries and the way these patterns are changing between
European countries. Although in many newer and some older EU Member
States employment is still relatively high in agriculture and manufacturing,
there are clear signs that this is changing rapidly. In part this is an internal
process, particular to each country, but it also reflects shifting patterns of
activity and people across borders as capital and labour adjust to changing
political and economic situations. In some countries this is leading to changes
in the opposite direction as some manufacturing activities have been
transferred eastwards and southwards within Europe. Results of the
projections presented here suggest these patterns of change will continue in
the immediate future and despite the recession, these will continue to be more
evolutionary rather than revolutionary.

(%8) Strictly, this is the result of both demand and supply factors. Demand should also include any unfilled
vacancies but no comprehensive and consistent measures of these are available, especially at
pan-European level.
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Figure 17. Past and likely future trends in employment by sector
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The projection shows that in the next decade the total share of jobs in the
primary sector and utilities will decrease from 6.5% to 5.1% (Figure 18).
Although there might be expectations of an increasing share in manufacturing
at national level, the total share of jobs in manufacturing and construction in
EU-27+ will decrease from 22.9% in 2010 to 21.3% in 2020. Conversely, the
share in the service sector is expected to rise from 70.7 to nearly 74%.

Substantial change is in prospect with around seven million additional jobs
being created between 2010 and 2020 in EU-27* (Figure 19). This is despite
the loss of more than 2.5 million jobs in the primary sector, especially in
agriculture and around two million in manufacturing and production. The main
areas of employment growth with around 12 million jobs are services.
Business and miscellaneous services have the best prospects, with around
seven million additional jobs being created between 2010 and 2020.
Distribution, transport, hotels and catering together are projected to see
employment grow by 3.4 million over the next decade. Non-marketed services
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(mainly public services) are expected to increase by just over a million. This
moderate employment growth results from different developments within this
sector: considerable demand increase in healthcare and education will be
partly offset by reduced labour demand in public administration due to
expected public budget constraints.

Figure 18. Shares of broad sectors of employment (EU-27*)
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The impact of the economic crisis appears to have accelerated the patterns
of change in some sectors, and affected prospects, for example in the public
sector as governments struggle to rebalance public finances. But many
underlying sectoral trends are so robust that they are not expected to change
radically.

However, despite the projected structural changes it is important to
emphasise that the primary and manufacturing sectors will remain viable
sources of jobs and crucial components of the European economy. In the
baseline scenario, the primary sector will still employ around 12 million people
in 2020 and manufacturing more than 34 million.
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Figure 19. Past and likely future sectoral employment change (EU-27%)
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5.1.2. Occupational prospects

Projected sectoral changes will have significant implications for occupational
skills needed in the future. These will be reinforced by changes in the way
work is organised and jobs are performed within sectors. The main
implications are continuing growth in demand for many occupations which
require high- and medium-level skills as well as for some which require lower
skills (Figures 20-22).

Almost 40% of people are currently employed in higher-level jobs such as
management, professional work of one kind or another or technical assistance
for those activities. These areas are all expected to experience increased
demand over the next decade and to reach a share of 42%.

In contrast, jobs for traditional agricultural skilled workers, several other
craft and related occupations and clerical occupations will decline. There will,
however, be significant expansion in skilled jobs for many service workers,
especially in retail and distribution, and also for some elementary occupations
requiring little or no formal skills.
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Figure 20. Past and likely future trends in employment by occupation
(EU-27%)
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The latter — although representing a relatively small share of all jobs —
indicates a risk of job polarisation. Structural and other changes will, if these
trends continue, create many jobs at higher levels, but also a considerable
number of jobs at the lower end of the job spectrum, with low pay and poor
terms and conditions. This raises concerns about job quality and mismatch,
and related problems of social equality and exclusion for many European
citizens and migrants, and will pose challenges for policy-makers concerned
with issues of equity and social cohesion.

The results emphasise that even those areas where employment levels are
expected to fall there will nevertheless be significant numbers of job 