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Foreword

The need to improve transparency on European labour markets, increase the
skill levels of populations and prevent skill mismatches make information
about the future development of skills and competences indispensable.
Relevant findings could help achieve the objectives set in European
employment and lifelong learning strategies and are essential for developing
a European knowledge-based society. Cedefop contributes to these
objectives in two ways: the early identification of new skill needs; and
anticipation of future skill needs.

New and changing skill needs are challenges for policy-making to achieve
wider social and economic objectives of cohesion and competitiveness in the
European Union. Lack of information on future skill needs and new skills
emerging has been a long-standing concern in Europe. The need to
anticipate skills and occupational needs is a priority in the Maastricht and
Helsinki communiqués ('), the integrated guidelines for employment for
2005-2008 (?) the European Social Fund for 2008-2010 (%), and the Social
partners’ framework of actions for the lifelong development of competencies
and qualifications (4). The recently adopted Council resolution on new skills
for new jobs (°) draws attention to the practical steps that need to be taken
in education and training to provide citizens with better opportunities to
succeed on the labour market. The resolution singles out work done by
Cedefop and its network Skillsnet as a major contribution to this process.

This publication presents — for the first time — a consistent and
comprehensive medium-term forecast of employment and skill needs across
the whole of Europe. It develops macroeconomic projections and alternative
scenarios for each Member State (%) and aggregate results at European
level. It provides data on future employment developments by economic
sector, occupation and qualification until 2015 and uses comparative data for
all Member States.

(") http://ec.europa.eu/education/policies/2010/vocational_en.html
http://ec.europa.eu/education/policies/2010/doc/helsinkicom_en.pdf

() http://eur-lex.europa.eu/LexUriServ/site/en/0j/2005/I_205/I_20520050806en00210027.pdf

(3 http://eur-lex.europa.eu/LexUriServ/site/en/oj/2006/I_210/|_21020060731en00120018.pdf

() http://www.etuc.org/a/580

(®) http://eur-lex.europa.eu/LexUriServ/site/en/oj/2007/c_290/c_29020071204en00010003.pdf

(6) EU-25 plus Norway and Switzerland.
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The results show that the trend of increasing skill requirements is
unbroken, with high job gains for highly and medium skilled workers —
including those with vocational qualifications, and substantial job losses for
the lower skilled. However, the results differ by countries, sectors and
occupations — thus requiring further research and analysis. Analysis should
also indicate points of reference for proactive education and training policies
to prevent undesired developments, such as possible skill mismatches.

| hope this publication will not only provide actors and participants in the
labour market with relevant information and useful evidence on future skill
needs trends and developments but will be an impetus for further research
and activities to promote further a European system for early identification of
skill needs.

Aviana Bulgarelli
Cedefop Director



Preface

Cedefop started work on early identification of skill needs, in close
cooperation with research institutions from several European countries, in
2001/02. Many stakeholders attached high importance to this activity and
asked Cedefop to enlarge and coordinate future action. In response,
Cedefop established, in 2004, the European network on early identification
of skill needs ‘Skillsnet’. Its main aim is to make European activities more
transparent and provide a platform for dialogue and information exchange.
Skillsnet follows two strands of research: early identification of new and
emerging skills, and anticipation of skill needs and supply.

Early identification of skill needs concerns research and analysis at
national, regional, local, sectoral and occupational levels, as well as analysis
of skill needs of specific target groups, such as the low skilled, those at risk,
the disabled, minorities, and others. Approaches mainly include enterprise
and labour force surveys at different levels, forecasting techniques, case
studies, analyses of job advertisements, expert inquiries, scenarios, and
observatories on skill developments.

Forecasting labour market skill needs — in a short, medium or longer term
— refers to the expected future number of jobs available in an economy and
its sectors, and their particular skill or qualification requirements (7). Such
forecasts are carried out in several countries at national or regional levels or
both. They are mostly based on macroeconometric projections of sectoral
production, productivity and employment (jobs), broken down by occupations
and/or skills/qualifications, using advanced methodologies. Often several
variants or scenarios are calculated, which — based on alternative
assumptions — provide a range of the number of future jobs and their
particular skill requirements.

However, there are many caveats to skill needs forecasting. It is believed
too economic and not to consider adequately political and behavioural
aspects of all actors involved, or qualitative or social aspects. Further,
forecasts provide results mainly at an aggregate level which may be too
general for concrete policies or educational programmes. The longer the

() Often, this forecast of demand is complemented by forecasts of the supply of workers with
particular skills. By comparing demand and supply, indications for future imbalances or skill
mismatches on labour markets can be drawn. Cedefop will explore skills supply in Europe in 2008.
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forecasting period, the less accurate and robust are the results. These
caveats must be taken seriously. Every forecast has to indicate clearly its
assumptions and limitations to prevent misinterpretation. It should be pointed
out that although forecasts are of particular value for economic, employment
and education/training policies, they should be seen as a complementary
information source.

National forecasts, undertaken in several European countries are mostly
not comparable because different approaches, methods and data/
classifications are used so they cannot be aggregated at European level.
Following suggestions from policy-makers, Skillsnet organised in Cyprus in
October 2005 an initial workshop to explore the feasibility of a core system
of European skill needs forecasting. The workshop was attended by experts
in forecasting occupations, skills and/or educational fields from 14 European
countries. All participants agreed on the feasibility and urgency of a
European skill needs forecasting exercise and asked Cedefop to coordinate
further steps.

In 2006, Cedefop initiated a project to develop and carry out a medium-
term forecast of occupational skill needs in Europe based on available data.
This work has been carried out by the Institute for Employment Research
(IER) at University of Warwick, Cambridge Econometrics (CE) and the
Research Centre for Education and the Labour Market (ROA) in Maastricht
in cooperation with Cedefop’s Skillsnet network and country experts (see list
in Annex ).

Three expert workshops were organised in 2006 and 2007 to support
development of a medium-term forecast of occupational skill needs in
Europe. The first workshop in autumn 2006 in Warwick explored a common
approach to European skill needs forecasting in terms of methods and data
including concrete suggestions for further practical steps and gradual
involvement of all interested European countries. The second in Maastricht
in May 2007 had the main objective of getting feedback from country experts
on the interim results of the forecast. It presented interim results and
discussed with experts related data quality issues, possible scenarios and
approaches to modelling replacement demand. The third workshop,
organised in Vienna in November 2007, presented the final results, including
details of the methodology used, and discussed and verified with country
experts the data quality, scenarios applied and outcomes of the medium-
term forecast. In addition, participants discussed and identified obstacles,
data gaps and possible ways to fill them in the future.
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This European forecast — unique at European level — provides reliable
results for Europe as a whole (EU-25 plus Norway and Switzerland) as well
as for all individual countries. It has confirmed that general trends coincide
with national forecasts. The forecasts for individual Member States are useful
as a point of reference and comparison with national forecasts, as well as an
additional source of information — especially in cases where national
forecasting systems do not yet exist. At the same time forecasts at individual
Member State level are sometimes problematic. This happens due to
objective data limitations and problems which could not be solved in the
current project.

The present publication is a result of intensive work by the entrusted
research team (IER, ROA, Cambridge Econometrics) and Cedefop’s network
Skillsnet, including individual country experts. It must be underlined that such
a challenging task, such as developing a European forecasting system
cannot be accomplished and perfected in one year. We are at the end of one
particular project phase which is only the beginning of a much longer and
very demanding process.

Manfred Tessaring Alena Zukersteinova

Head of Area research Project manager
and policy analysis
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Summary

Overview

This publication provides a synthesis (&) of the results of Cedefop’s Skillsnet
project on developing a medium-term forecast of occupational skill needs in
Europe. It summarises the key findings and details the approach adopted. It
also highlights many data and technical problems the research team faced
and sets out the solutions adopted. The overall aim was to develop a new
system for producing regular detailed and consistent, quantitative
projections (°) of future skill needs across the whole of Europe. Given the
difficulties faced, a certain amount of pragmatism was required, but this set
of results provides a sound foundation to take the debate on the changing
pattern of demand for skills in Europe to a new level.

Background

The Lisbon agenda and other recent policy documents stressed the need for
Europe to place more emphasis on anticipating changing skill needs.
Globalisation, technological change and demographic developments
(including ageing and migration) are posing huge challenges, offering both
risks and opportunities.

The need for regular forward looking assessments has received further
impetus following the setting of employment targets and related policies as
part of the Lisbon strategy (recent examples include Council resolution on
news skills for new jobs and revised integrated guidelines for employment for
2008-10). Such results can help inform active labour market policies to
retrain the unemployed or reintegrate individuals who are economically
inactive. It is also becoming increasingly important given the rising levels of
migration flows between countries. Labour mobility between European
countries is, if anything, likely to increase further. International labour mobility
can help resolve labour market bottlenecks and deal with surpluses.

(8) A more detailed background report will be available later in 2008/09.
(®) The terms ‘projection’, ‘forecast’, ‘anticipation’ and ‘prediction’ are used synonymously.
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Information on future skill needs in Europe can help, therefore, orientate and
guide policy, as well as inform individuals of future developments. Many
countries are already undertaking this kind of work. This project offers a pan-
European perspective, providing consistent estimates for all members of the
EU.

While it is generally accepted that in a market economy it is not possible
to predict the future precisely, the need to make strategic plans and choices
which can influence and shape the future path taken by the economy and
labour market is widely accepted. Such plans need to be guided by robust
labour market information and intelligence (LMII), including a forward looking
element. This needs to be based on regular, systematic and quantitative
approaches to forecasting and scenario development. Skills are a key part of
the infrastructure of the economy, and the choices made by both policy-
makers, enterprises and individuals on investment in education and skills can
help to determine the path the economy takes. These choices need to be
guided by good LMII.

A range of approaches to assessing future skill needs is required. These
need to encompass both quantitative and qualitative methods and serve a
range of audiences. The latter should include: policy-makers, stakeholders,
social partners, sectoral organisations, practitioners and individuals. This
project is concerned with developing quantitative models and projections.
The results are aimed at all these audiences, across all the countries of the
EU (plus some associated members). The present analysis covers EU-25
(before the accession of Bulgaria and Romania) plus Norway and
Switzerland referred to henceforth as EU-25+.

Key findings

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 economy in
general, and these trends are likely to continue to be a key feature over the
coming decade. This applies both within individual countries and in the way
in which things are changing between European countries. Although many
newer members of the EU still rely to a much greater extent on agriculture
and manufacturing for employment, 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
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and labour adjust to the changing political and economic situation. In some
countries this is leading to changes in the opposite direction as some
activities in manufacturing have been transferred eastwards and southwards
within Europe. Overall, the results of this forecast suggest that these patterns
of change will continue in the immediate future, and that these will be more
of an evolutionary rather than revolutionary nature.

Substantial change is in prospect with over 13 million additional jobs being
created between 2006 and 2015 in EU-25*. This is despite the loss of well
over two million jobs in the primary sector and almost half a million in
manufacturing. Distribution, transport, hotels and catering together are
projected to see employment grow by 3.5 million over the next decade, while
non-marketed services are expected to increase by only slightly less.
Business and miscellaneous services have the best prospects, with almost
9 million additional jobs being created between 2006 and 2015.

The projected sectoral changes taking place 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 highly and medium-skilled workers as well as some lower skilled
occupations. Almost 40% of people are currently employed in higher level
jobs such as management, professional work of one kind or another or
technical support for those activities. These areas are all expected to
experience increased demand over the next decade. In contrast, jobs
requiring traditional agricultural skilled workers, several other craft and
related skills and clerical skills will decline in number. There will, however, be
significant expansion in the numbers of jobs for many service workers,
especially in retail and distribution, and also for some elementary
occupations requiring little or no formal skills.

The latter has been characterised as polarisation of jobs. It raises
concerns about job quality and mismatch, and related problems of social
equality and exclusion for many European citizens. The structural and other
changes taking place will if these trends continue create many jobs at higher
levels but also large numbers at the lower end of the job spectrum, with low
pay and poor terms and conditions. This will pose significant problems for
policy-makers concerned with issues of equity and social cohesion. The
study emphasises that even those areas where employment levels are
expected to fall there will nevertheless be significant numbers of job
openings and need for education and training. This affects both sectors and
occupations.

13
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Despite the structural changes projected it is important to emphasise that
the primary and manufacturing sectors will remain viable sources of jobs and
crucial components of the economy. Similarly there is significant
replacement demand by occupation (to replace those leaving for retirement
or other reasons) even for those occupations where employment levels are
projected to fall sharply. It is important that policy-makers, education and
training providers and individual citizens are aware that many of those
occupations likely to see job losses will remain viable sources of employment
and make important contributions to the economy for many years to come.

Of course the nature and skill requirements of these jobs will not remain
unchanged and it is important also to understand the way in which they are
evolving. This includes formal qualifications that are typically required to
undertake such jobs. While there is no simple one to one relationship
between occupation and qualification it is possible to explore how these are
changing over time. The analysis focuses on three levels (high, medium and
low qualifications). The results highlight the general increase in qualification
levels across most jobs. At the broadest level the projected changes are
even more dramatic than for occupations. In total, the net employment
increase in Europe of over 13 million jobs between 2006 and 2015 comprises
increases of almost 12.5 million jobs at the highest qualification level (ISCED
levels 5 and 6) and almost 9.5 million jobs at medium level (ISCED level 3
and 4), offset by a sharp decline of 8.5 million jobs for those with no or few
formal qualifications (ISCED levels 0 to 2). In part these changes reflect the
expected continued growth in supply of people who have acquired formal
qualifications. While some have argued there is a possibility of oversupply in
some areas, there is also considerable evidence of increasing needs for, and
even shortages of, formal qualifications in many areas.

Modular approach

The results described above have been developed by adopting a modular
approach to anticipating Europe’s future skill needs, involving four main
elements. These include a multisectoral macroeconomic model,
occupational and qualifications expansion demand modules and a
replacement demand module. The advantages of a modular approach are
that it helps independent development and improvement of different parts of
the system. In combination, the modules provide a general framework for
producing quantitative projections of changing skill needs regularly.
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This project involved development of the basic database and tools
required to produce a comprehensive and consistent set of skill projections
for all countries in the EU plus Norway and Switzerland. It is based on data
from Eurostat sources, adopting common methods and models. Together the
database and models constitute the framework.

The framework has been designed to promote further development and
customisation. In particular, it allows for refinement of modelling approaches
used for projecting occupational, 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 other 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 assumptions.

Data sources and preferred employment estimates

A key issue addressed in the project is finding the best data for measuring
the employment structure in Europe in a common framework. Historically,
most countries have invested considerable resources in developing data for
their national accounts (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. More recently, greater emphasis
has been placed on estimates of employment based on the European labour
force survey (LFS). These have the considerable advantage of being broadly
consistent across countries and providing a measure of employment
structure by skills (occupation and qualification) as well as gender and age,
that is not available from NA based estimates.

The numbers presented by sector, as used in the multisectoral
macroeconomic model, are based on Eurostat national accounts, rather than
LFS based 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.
Therefore, two sets of results have been developed, one based on a national

15
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accounts basis and the other based on LFS data in order to benchmark
sectoral estimates. The main emphasis in this report is on the former,
although it also compares the two. In fact, in broad terms at least, the
implications for changing patterns of skills in the future are not that different
between the two alternatives.

Conclusions

The results presented in this publication represent the most comprehensive
and consistent set of skill projections ever produced for Europe. Although
there are still many data problems and questions outstanding, many of the
trends which emerge from the analysis are robust and not sensitive to
detailed data problems nor to the detailed specifications for models used to
explain changing patterns of skill demand within industries. This suggests
that such projections can provide valuable and robust information to a broad
range of users, from individuals making career choices, enterprises that
invest in education and training, through to policy-makers operating at the
highest strategic level.

Such pan-European projections are not a substitute for projections at a
national level. Rather they can complement these, offering for the first time a
broad and consistent overview for the whole of Europe. While this might not
be able to compete with what is being done in some individual countries
(based on many years investment in data, systems and knowledge), it can
provide a common framework within which these more detailed and in-depth
analyses can be compared. Further, they require more qualitative analyses
of the complex nature of skills, competences and knowledge — and
requirements.

There are of course data issues, which are especially severe for some of
the smaller countries where sample sizes in the LFS are often inadequate to
provide robust estimates on detailed/disaggregated employment structures.
Even for many of the larger countries there are difficulties arising from
changes in classification and other technical issues many of which can only
be addressed by detailed dialogue between individual country experts and
the relevant statistical authorities at national and international levels. One
conclusions of this project is the urgent need to address these concerns so
better labour market information and intelligence can be developed in the
future, to help guide the choices and decisions of all Europe’s citizens.



CHAPTER 1

Introduction

1.1. Rationale for producing quantitative skills
projections

The Lisbon agenda has stressed the need to place more emphasis on
anticipating changing skill and competence needs in Europe. Climate
change, globalisation, technological change and demographic developments
(including migration) pose huge challenges. These represent risks and
threats, as well as opportunities. Identification of key trends and provision of
accurate and timely labour market information and intelligence (LMII) to
those making choices and decisions are crucial to identifying possible new
jobs for Europe, as well as those under threat from structural change. The
most recent revision of the integrated employment guidelines (October 2007)
states that anticipation of future skill needs should be a top priority if Europe
is to respond successfully to the challenges it faces, both externally (to
compete successfully in world markets) and internally (to ensure all its
population shares the benefits of economic growth). The recently adopted
Council resolution (15 November 2007) launched a large-scale activity on
new skills for new jobs, as well as reemphasising the need to improve
available LMIl to help guide the decisions of both policy-makers and
individual citizens in all Member States. Identification of key trends and
provision of accurate and timely LMII to those making choices and decisions
is crucial to identifying possible new jobs in Europe, as well as those
threatened by structural change.

Nobody can predict the future precisely, but everyone can plan to make
the most of the opportunities they face, and avoid the worst problems.
Projections can serve as an early warning system which fosters strategies to
prevent or alleviate future problems. Such individual strategic plans and
choices will shape the future path taken by Europe as a whole. These plans
and choices need to be guided by robust LMII. The key question, therefore,
is not whether we should try to anticipate the future, but rather how to go
about it. Rather than relying on luck and individuals’ own (possibly ill-
informed) judgements, the philosophy underlying this project is that we
should apply transparent, systematic scientific and quantitative methods
consistently across the whole of Europe. This needs to be pan-European
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because the problems are not confined within narrow national borders. The
increasing mobility of labour across national boundaries, resulting from
formation of the single market, and related issues such as migration
emphasise the need for a pan-European perspective.

The case for and against quantitative employment projections has been
debated for many years. Box 1 discusses some pros and cons associated
with employment and skill forecasts. This also highlights some of their
limitations. However, the preferences of governments and many other
organisations across the world, who have invested considerable resources in
such activities, suggest that they meet a very real need.

Box 1. Arguments for and against employment and skill needs

forecasting

Against

For

National level employment plan-
ning is irrelevant because markets
will respond of their own accord
to ensure that the correct skills
are produced.

The evidence of market failures (unemployment or skill
shortages) and long time lags in training may lead to imbal-
ances or mismatch in labour markets which could be
prevented by policies based — among other things — on
quantitative forecasts.

The fixed coefficient approach
is invalid since it ignores the
possibilities of substitution of
skills and wage adjustments.

Skill substitution processes and wage structures change
slowly. Improvements in methodology allow for explicit
consideration of substitution in forecasting models.

Inaccuracies in the assumptions
will be compounded, making the
projections of little value.

Forecasting inaccuracy applies to any economic or other
projection; employment forecasts are not significantly more
inaccurate than others. Moreover, there is evidence that
decision-makers have found these useful. These forecasts
are not deterministic but indicate possible developments
and thus ways to shape the future. Further, the modelling
of alternative scenarios/ variants with different assumptions
should indicate a plausible range of future developments.

Skill demand forecasts focus
solely on economic considera-
tions without reference to wider
social implications.

Other disciplines have been introduced (e.g. in qualitative
approaches). Interpretation of results should bear in mind
that economic development is only one factor of influence
among others. Quantitative and qualitative approaches are
complements, not substitutes.
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Introduction

For

Pastimbalances (e.g. over-qual-
ification, unemployment, short-
ages) are ignored and may be
carried forward into the projec-
tions.

Although methodologies have been improved, this remains
a crucial point. However, to consider imbalances within fore-
casts (if these are generally considered as useful), would
imply the need to predict qualitative imbalances in the longer
term. This would require assumptions which are as disputable
as any others.

The approach does not allow for
interaction between skill supply
and demand factors.

This is a challenge to forecasters to improve methodolo-
gies. First attempts have already been made to do this. One
of the problems is that adaptations to future imbalances will
change both skill supply and demand and require endless
iterations of the calculation which may — dependent on the
elasticities on both sides — lead to a long-term equilibrium
or to exploding imbalances.

Forecasts, once made public,
could change the behaviour of
actors and thus invalidate them-
selves.

If it is a policy goal to inform the public on possible future
developments (risks or opportunities), forecast results
should not be kept secret. However, results should be inter-
preted (by the media in particular) carefully. They should
be presented as possible and not as inevitable futures,
dependent on the underlying assumptions used to generate
them. They should be treated as just one information set
among many others. If a forecast warns against undesired
developments and respective actions are taken, it may be
desirable for the forecast to turn out to be incorrect if unde-
sired outcomes are avoided.

Forecast categories are more or
less large aggregates and cannot
be used for specific decision-
making (e.g. individual choice
of education and training).

Forecasts are only one information set among others for indi-
vidual training and occupational decisions, illustrating general
trends in labour markets and thus helping to reduce uncer-
tainty. They cannot predict the employment prospective for
an individual, but can be used as one information tool for
individual guidance, e.g. by pointing to the high risks of
renouncing qualified education and training or by illustrating
job opportunities in certain fields. Only in centrally planned
economies can uncertainty be removed — at the expense of
individual freedom, self-responsibility and social change.

Source: Cedefop (2001) with modifications.
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The employment guidelines emphasise there is an urgent need for a
regular and continuous process of anticipation, which all Member States
need to take seriously. The present project is not a substitute for what needs
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to be done by individual States but for the first time it presents a consistent
attempt to assess skill needs across the whole of Europe.

Anticipation is not a one-off exercise. It needs to be a continuous and
regular process. Only if this is the case can it properly inform policy-makers
and citizens about the changes they are likely to face. Economic
restructuring is itself a normal and continuous process, some sectors change
more rapidly than others. We cannot ‘hold back the economic tides’ that
cause this continual change, but we can help our citizens and other decision-
makers learn to ‘surf the waves’ by anticipating likely future developments.
Other aspects are also important. Ageing, and poorly qualified workforces
militate against innovation, learning, networking and anticipation, but early
warning and involvement of the social partners can help to oil the wheels of
change. It is not practical to try to pick winners, but it is possible to create an
environment conducive to change and which deals with the inevitable
casualties. We need to create systems that encourage flexibility and
adaptability, as well as entrepreneurship and innovation, and enable
industries, companies (and individuals) to reinvent themselves and to
contribute actively to shaping the future. For example, sectors that might
appear to be ‘dead ducks can often have a second lease of life by
restructuring themselves and developing new angles and niches at the
higher end of the value-added spectrum. Anticipation is needed to foresee
the problems and to act in good time, devising strategies, technologies, etc.,
to cope, often right down the supply chain. This is often best handled at
subcountry or regional levels. There is a need for regions to be proactive; but
with a strong sectoral focus. Safeguarding jobs often requires diversification.
It also requires approaches to anticipation that recognise the importance of
economic links.

There is no single solution to the question of how to anticipate. A
multifaceted approach is required. Quantitative and qualitative approaches to
anticipation are complements not substitutes or alternatives. Both are
needed. Qualitative approaches, such as qualitative inquiry and scenario
development, case studies and the like, are needed to gain more insight into
underlying processes and aspects which lie beyond numerical and statistical
modelling. Examples are ‘soft skills’ and competences, perceptions,
interpersonal contacts, mentalities, expectations, etc., which influence the
behaviour of people. Quantitative methods, such as those based on the
types of formal models adopted here, are typically based on empirical
evidence from past behaviour, using econometric analysis and statistically
significant relationships (not simply extrapolations). Such quantitative
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approaches can present a consistent view of one possible future that can be
useful to a wide audience.

In combination, the two broad approaches can provide a comprehensive
picture of future possibilities that is useful to a range of different users. It is
important to emphasise that it is not just policy-makers that require this kind
of information but also other stakeholders such as social partners,
practitioners and individuals. Together, and in combination, qualitative and
quantitative approaches offer the best hope of providing different audiences
with the information they need to make rational and optimal choices. Skills
are a key part of the infrastructure of the economy and the choices made by
various actors on the labour market will help determine the path the economy
takes.

It should be emphasised that such projections should not be seen as
deterministic or prescriptive — structural changes and their implications for
changing skill needs cannot be mechanistically predicted. Neither qualitative
scenarios nor quantitative forecasts should be seen as precise predictions,
rather they are more about preparation for what might come. From a policy
perspective they are, themselves, ‘enablers’ of future opportunities.
Questioning and discussing possible futures is a way of building them
(making choices and shaping actions) and emphasises the need to assess
and modify forecasts regularly and continuously.

It is possible using the methods deployed in this project to identify the main
employment trends in Europe — where jobs may be created, as well as
anticipating job losses due to restructuring. But it is important not to put too
much emphasis on where jobs are disappearing, as there is a danger that
lobbying from sectors in decline may result in a biased view of things (a
falling tree makes a loud crash, while there is little sound as the forest
growsl!).

Obviously anticipation of skill needs is not a panacea. Policies relating to
trade rules, finance, etc., are also crucially important to ensure that Europe
can compete effectively in the 21st century (as are intellectual capital and
property rights). But anticipation of changing skill needs, together with other
aspects of economic and sectoral development can help policy-makers and
others to recognise where skills are the crucial factor.

Therefore, the prime aim of anticipating changing skill needs is to build
capacity and improve the capability to undertake such work across Europe
regularly, as well as to improve understanding of the main drivers of change.
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1.2. Specific aims of the project

This report sets out a systematic approach to analysing the changing skill

needs in Europe, historically and over the medium-term future, using

common models and data sources. It establishes a general framework that
can act as a starting point for further development.

The Cedefop Skillsnet project has the following main objectives:

(a) to develop a robust and consistent occupational database and related
projection models which enable production of benchmark projections by
occupation, sector and qualification across EU-25 Member States (from
2006, before the accession of Bulgaria, Romania) plus Norway and
Switzerland ('°). These countries are referred to as EU-25*;

(b) to develop a full set of projections using these models and data looking
up to 10 years ahead and also including a range of alternative scenarios
using the established database and tools;

(c) to present these results to initiate and facilitate a process of systematic
dialogue with individual country experts. The present publication
represents the final step in the reporting process for disseminating
projections.

The project was undertaken on behalf of Cedefop by a team involving the
Warwick Institute for Employment Research (IER), Cambridge Econometrics
(CE) and the Research Centre for Education and the Labour Market,
Maastricht (ROA). Each group was responsible for particular aspects of the
project. These are distinguished as separate modules.

1.3. General approach

Previous reviews (Wilson et al., 2004) suggest that when carrying out
quantitative skill projections ‘best practice’ worldwide involves the use of
large scale, multisectoral models. These provide an essential understanding
of how structural economic and technological changes affect the demand for
skills. The typical quantitative modelling approach, therefore, involves three
main elements.

The first key component is a multisectoral macroeconomic model, usually
built around a Leontief input-output table, which considers the links between

(") It is planned that the approach will be extended to include the most recent accession countries in
future work.
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sectors. Such models are usually estimated using complex and sophisticated
econometric methods. The key output from these models as far as the
present project is concerned are consistent projections of employment levels
by sector/industry. Of course, in addition to providing projections of sectoral
employment, such models can be used for a wide variety of other purposes,
including more general macroeconomic policy analysis. This may be
significant for future use of the new framework which this project has
delivered.

The second key component is a module, or set of modules, which
translate the employment projections from the multisectoral model into
implications for the demand for skills. These elements vary considerably
across countries. Most commonly, this aspect is much less sophisticated,
mainly due to the more limited nature of data available on skills and to the
high complexity of skill-related issues including interaction between skill
supply and demand. Usually, the focus of attention is limited to occupational
and qualification employment structures within sectors. The trends in such
structures are often analysed using simple techniques rather than more
sophisticated econometric methods. Forecasts of ‘expansion demand’ (net
changes in occupational employment which can be negative) are based on
an analysis of changing occupational patterns of employment within sectors.

The third key component is usually referred to as ‘replacement demand’.
On the demand side of the labour market it is important to make the
distinction between demand that results from future changes in employment
levels — expansion demand — and demand due to retirement and various
types of mobility — replacement demand. Replacement demand arises when
workers leave the employed workforce for whatever reason. The sum of
expansion and replacement demand represents total number of new job
openings.

1.4. Approach of this project

The project has adopted a modular approach to exploring skill needs
focusing on the key components set out in Figure 1. Four separate modules
can be distinguished:
Module 1: a set of multisectoral macroeconomic forecasts, based on the
preferred macroeconomic model (ESME);
Module 2: an occupational expansion demand model, (EDMOD), based
on LFS data;
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Module 3: a qualifications expansion demand module (QMOD), based
on similar data sources;
Module 4: a replacement demand module, (RDMOD)

Module 1 (ESME) is based around the existing pan-European multi-
sectoral macroeconomic model (E3ME), developed by Cambridge
Econometrics in collaboration with others. This is described in greater detail
in Gardiner et al. (2007), along with the underlying assumptions made about
the main external influences on the economy and the labour market. The
model delivers a set of consistent sectoral employment projections. In
addition two alternative scenarios are considered to demonstrate the
sensitivity of the outcomes to different assumptions.

Module 2 (EDMOD) builds upon previous work by IER and ROA in their
respective countries. It focuses on the factors influencing occupational
structure within sectors. It delivers a comprehensive and consistent set of
expansion demand estimates, based on LFS data from Eurostat.

Module 3 (QMOD) focuses on the implications for formal qualifications,
adopting similar procedures and data to EDMOD. The data available on
qualifications are even weaker than for occupations, with many problems of
consistency across countries and over time as well as many gaps. Modules
2 and 3 are described in detail in Livanos and Wilson (2007c).

Module 4 (RDMOQOD) is again based on building upon previous research
efforts by ROA and IER for the Netherlands and the UK respectively. It
delivers a set of replacement demand estimates. Without estimates of
replacement demand projections of expansion demand are of little value.
However, data on some aspects of replacement demand are in many
respects weaker than those on occupational employment structure.
Nevertheless, the analysis conducted by Kriechel and Cérvers (2007)
suggests that sufficient information exists to provide at least a broad
indication of the likely scale of replacement demand.

In combination, the four modules deliver a comprehensive, consistent,
detailed picture of future skill needs and job openings across Europe. The
latter are defined as the sum of expansion and replacement demand.

The advantage of a modular approach is that it facilitates independent
development and improvement of parts of the system. In combination the
modules represent a general framework, within which it is relatively easy to
plug in alternative assumptions and parameters. The results are brought
together in a set of country workbooks. These include a detailed and
consistent set of historical data and a benchmark projection ().
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Figure 1. Overview of the modular approach to skills forecasting
(the framework)
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The aim of the present project is not to substitute national forecasts, nor to
seek to criticise or undermine them. Rather it is to present an alternative
view, set within a European context that puts individual country results into a
broader perspective. The longer-term aim is to work with individual country
experts to try to reach a consensus on historical patterns and the main
underlying trends as well as on basic data and methods.

A key issue which the project has to address is what are the best data to
use to measure changing employment structures? In particular, there is the
issue of estimates based on national accounts (NA) and those based on the
LFS. Following extensive debate between Cedefop and Skillsnet members,
it was concluded that both alternatives had their merits as well as
disadvantages. It was therefore decided to develop two alternative sets of
projections based on the two data bases. These and other data related
issues are discussed briefly in Section 2.1 of this publication ('2).

Section 2.2 provides a brief review of Module 1, the macroeconomic
model and the results it produces. This includes discussion on development
of alternative scenarios. A criticism often made of quantitative projections is
that they focus too much on a single point forecast. One way of dealing with

(") These workbooks have been made available to individual country experts via the Cedefop
Skillsnet network.

('?) The results presented in Chapters 3 and 4 are generally based on National Accounts. Only in
sections on alternative scenarios a comparison is given with LFS data.
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this criticism is to present a range of alternative views based on different sets
of assumptions concerning alternative paths of economic development which
can encompass the most likely outcomes. Gardiner et al. (2007) explore
these issues in greater depth.

Section 2.3 focuses on Modules 2 and 3. These deal with modelling
‘expansion demand’. Different approaches to modelling the changing
occupational and qualification patterns within sectors are summarised,
drawing on the more detailed discussion in Livanos and Wilson (2007c). This
considers the ideal theoretical approach to such issues, as well as the
limitations posed by data availability and other problems.

Section 2.4 deals with replacement demand. It is argued that this is at
least as important as expansion demand. However, it is also recognised that
there are many problems in producing robust estimates. Again data
limitations constrain what is feasible. Replacement demand is dealt with in
Module 4. Discussion on the overall approach to these issues, the problems
and pitfalls faced by the research team and how these have been tackled is
set out in more detail in Kriechel and Cérvers (2007).

Chapters 3 and 4 present the final results of the project. These draw on
the most recent macroeconomic scenarios from E3ME, in combination with
other assumptions from each of the other modules. They also reflect
comments from individual country experts provided in autumn 2007. They
represent another step closer to achieving consensus on some possible and
plausible sets of futures for skills in Europe. The discussion also considers
the sensitivity of the results to various other assumptions, including the
choice of NA versus LFS sectoral employment estimates.

The final section sets out some key conclusions of the project, including
findings on future skill needs as well as some outstanding issues and
possible next steps in developing this approach further.



CHAPTER 2

Data issues and methodology

2.1. Data issues

2.1.1. Labour force surveys versus national accounts estimates:
strengths and weaknesses

Labour force surveys (LFS) conducted across the EU provide an invaluable
source of information on industry by occupation employment. They have the
advantage of being conducted much more frequently than a typical census.
They also adopt much more standardised sets of questions and systems of
classification. While there are still some differences across countries, this
source provides 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.

However, as described in more detail in Livanos and Wilson (2007a), the
LFS is not without its faults. In many respects estimates of employment
based on national accounts (NA) are more robust and more compatible with
other economic indicators.

Box 2. Measuring employment in the LFS and national accounts

Estimates of employment in NA may differ from results of other statistics and surveys, in
particular the LFS. There are differences due to integration of sources and due to conceptual
reasons:

Differences due to integration:

e national accounts integrate information from many sources. All sources available
(including LFS) are assessed and subsequently the best way of integrating them is
decided. Each source may shed light on a part of the economy. Some countries make
minor use of LFS in national accounts. The information is combined to provide the most
complete and consistent estimate. As a consequence, each individual basic source may
provide results that are different from the integrated NA estimates;

in NA, employment figures must be consistent with other variables such as output and
compensation of employees (wages, salaries and social contributions). Ensuring
consistency between variables may result in adjustments.

Conceptual differences:
Geographical scope: European system of accounts (ESA95) acknowledges two employment
concepts depending on the geographical coverage: resident persons in employment (the so-
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called national concept of employment) and employment in resident production units

irrespective of the place of residence of the employed person (domestic concept). The

difference between them corresponds mainly to the net number of cross-border workers.

The domestic concept is more appropriate when examining employment and gross domestic

product together. LFS, on the other hand, covers resident households. Hence LFS gives

information on the major part of the national concept. This means that:

e LFS data must be adjusted, mainly for cross-border workers, to align with the domestic
concept normally used in national accounts;

e coverage differences: LFS does not cover persons living in institutional or collective
households (e.g. conscripts), unpaid apprentices and trainees and/or persons on extended
parental leave. They are all covered by ESA95 employment. Appropriate adjustments are
therefore needed,;

e recording thresholds: LFS results exclude persons below 15 years old from the definition
of employment (in some countries the exclusion boundaries are below 16 years old and/or
above 75 years old). National accounts do not exclude individuals from employment
because of age. The difference is small in developed economies.

The size of these conceptual adjustments is modest, with the possible exception of

conscripts, and cross-border workers for small countries.

Source: Eurostat, 2004.

The LFS data from Eurostat are sample data. For many countries the time
series are short and the number of respondents in a particular cell is often
low. This means that the estimates of occupational structure within sectors
are not always precise or robust. These problems are even more serious
when it comes to making estimates of replacement demand, which asks
even more from the data. Nevertheless, LFS data are often the only data
available. Moreover they have become well established in analytical and
political discourse (European benchmarks and indicators), with the result that
some are more familiar with these data than those based on national
accounts.

Following detailed debate between Cedefop and country experts on the
relative merits of the two sets of estimates no consensus could be reached.
Two sets were therefore prepared. The first are based on the levels of
employment by sector consistent with national accounts estimates, as used
by E3BME. The occupational estimates are constrained to match the sectoral
totals from E3ME, while the occupational shares within sectors reflect LFS
data. This includes a benchmark scenario (Base 0) as well as two alternative
macro/sectoral scenarios (High 1 and Low 2). The second set of results were
produced linked to same benchmark scenario, but constrained to be
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consistent with the sectoral estimates in the published LFS data (this is
referred to as LFS base). These results, along with the outcomes from
alternative macroeconomic scenarios, are discussed in Section 3.

2.1.2. Other data issues

There are several other issues relating to data comparability and quality
which emerged in the course of the project. These are discussed in more
detail in Livanos and Wilson (2007a and 2007c). They include variations in
estimates in different vintages of both LFS and NA data sets, as well as
differences between published LFS data and those available in the micro
datasets provided by Eurostat for the econometric analysis.

Many of these data series are in principle from the same source but differ
as a result of being collected, collated and published at different times. As a
consequence there are several different versions of each of the data sets
available at any one time and considerable care is required to avoid spurious
comparisons.

The main problems with the data relate to the quality of the most detailed
information by sector, occupation and qualification. There are particular
problems of missing data for some cells in the industry by occupation by
qualification arrays, as well as difficulties caused by changing systems of
classification resulting in breaks in time series. In combination these can
result in gaps or short time series of consistent estimates for analysis. Even
where estimates do exist there are often concerns about precision and
robustness. Work to improve the quality of these data should be a priority for
future work.

2.1.3. Country workbooks

The project involved producing a series of separate country workbooks, plus

a European review, in a standard format. Each workbook includes both

historical data as well as a benchmark set of projections, including expansion

demand and replacement demand for both occupations and qualifications.

They also include facilities to enable users to customise results, including the

ability to:

(a) incorporate alternative industry-employment assumptions (history and
projections), instead of the EBME scenario;

(b) use alternative industry by occupation data (as derived from own country
data), including alternative projections;

(c) adopt alternative qualification assumptions;

(d) adopt alternative replacement demand assumptions.
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Due to sensitivities about the data at a detailed level the country
workbooks have been made available for use by project members, including
those members of Skillsnet who have volunteered their time to comment on
the detailed results ('3).

2.2. Module 1: macroeconomic and sectoral
scenarios

2.2.1. E3ME outline and review

Most countries have some macroeconomic modelling work at national level,
and often this includes multisectoral and multiregional subcomponents.
There have been a few attempts to develop cross country models within
Europe. One of the most widely used is EBME, developed by Cambridge
Econometrics (CE) in collaboration with others in several European
Commission research programmes. This is the model used to drive the
current set of projections.

E3ME is an energy-environment-economy (E3) model of Europe. The
economy element includes detailed treatment of sectoral employment. The
model has been used for general macro analysis and for more focused
analysis of policies relating to the environment, energy use, taxation and
innovation, as well as employment forecasting. Its pan-European coverage is
ideal for this project. It provides a detailed industry analysis for each country
as well as region within Europe. Further details are given in Gardiner et al.
(2007) and on the model website www.e3me.com.

E3ME combines the features of an annual short- and medium-term
sectoral model estimated by formal econometric methods, with the detail and
some of the methods of computable general equilibrium (CGE) models. It is
essentially a dynamic simulation model, estimated by econometric methods.

The main endogenous variables in ESME are determined from functions
estimated on historical data about the economy. The econometric techniques
used to specify the functional form of the equations are the concepts of
cointegration and error-correction, particularly promoted by Engle and
Granger (1987) and Hendry et al (1984) ('4).

(%) Others interested in obtaining access to the workbooks should contact Cedefop’s Skillsnet
coordination team (skillsnet-team@cedefop.europa.eu).

(%) For further details and references see the model manual, available online at http://www.camecon-
e3memanual.com/cgi-bin/EPW_CGI.
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Compared to other models targeted at achieving the same goals, the
advantage of the EBME model lies in three areas:

(a) model disaggregation: the detailed nature of the model allows it to
represent complex scenarios, in particular scenarios which are
differentiated according to sector and to country. Similarly, the impact of
any measure can be represented in a detailed way;

(b) econometric pedigree: the econometric grounding of the models gives it
a better capability in representing and forecasting performance in the
short to medium run. It, therefore, provides information which is closer to
the time horizon of many policy-makers than pure CGE models;

(c) ES8 links: an interaction (two-way feedback) between the economy,
energy demand/supply and environmental emissions is an undoubted
advantage over other models which may either ignore interaction
completely or only assume a one-way causation.

In summary, the characteristics of E3ME are such that the model is:

(a) elaborated at European rather than national level, with the national
economies being treated as regions of Europe;

(b) dealing with energy, the environment, population and the economy in
one modelling framework;

(c) designed from the outset to address issues of central importance for
employment, economic, energy and environmental policy at European
level;

(d) capable of providing short- and medium-term economic and industrial
forecasts for business and government;

(e) based on a system of dynamic equations estimated on annual data and
calibrated to recent outcomes and short-term forecasts;

(f) focused on the contribution of research and development, and
associated technological innovation, and on the dynamics of growth and
change.

Of course, as with any model EBME has some disadvantages and
limitations. While one of the main advantages of using the E3ME model is its
inbuilt structure of the national accounts, there are also disadvantages to
using a fixed structure for the analysis. In particular, there is little flexibility in
the definitions of the countries and sectors that are modelled and, while
E3ME provides a relatively detailed sectoral breakdown of each EU-25
economy, this may miss key sectors of interest. For example, the
communications industry, as defined in the model and at NACE 2-digit level,
includes both postal services and telecoms, which are largely separate and
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have different skills requirements. Likewise, the resources required to add
Romania and Bulgaria to the model’s classifications were too great to fit into
the timescale of this project. Work to include these countries in the EBME
model is ongoing.

The other major disadvantage in combining detailed economic and labour
market analysis is that the two branches of research are dependent on
different data sources and are based on different definitions of employment.
As discussed in Section 2 there are often significant differences between
national accounts and European LFS data series, at both macroeconomic
and sectoral levels. A key consideration in the project was how best to
handle these discrepancies to produce an accurate and robust set of model
results.

As an econometric model, EBME’s parameters are estimated empirically,
using historical time series data covering the period 1970-2004. This means
that behavioural relationships in the forecast are determined by past trends.
There may be cases where this is not appropriate, in particular in new
Member States where data series are shorter (1993-2004) and cover a
period of transition. To compensate partially for this ESME uses a system of
shrinkage estimation for its long-term parameters. This assumes that in the
long term there is convergence between the EU’'s new members and the
previous EU-15 in terms of the key economic relationships and parameters
embedded in the model. A key part of the project was the interaction between
the project team and independent country experts to consider any expected
future changes in policy that may affect demand in the labour market.

2.2.2. Development of alternative scenarios

E3ME has been set up to explore alternative scenarios. A key focus of the
project was on developing a range of alternative macroeconomic and related
scenarios. This includes broad assessment of the sensitivity of outcomes to
some key external drivers, thus providing a tool to answer various policy
orientated questions about the role of skills in Europe’s strategic
development.

It is important that projections are seen as part of a coherent European
perspective rather than being based on projections and inputs from individual
countries. Use of the macroeconomic model sets the macroeconomic
context for the overall skill projections. ESME provides consistent predictions
of sectoral employment growth, considering factors such as output growth,
as well as underlying changes in the components of aggregate demand,
demographic changes, etc. A baseline forecast, constructed from a set of
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accepted European Commission economic projections was developed as a
benchmark (Base 0). Two alternative scenarios, one with a positive and one
with a more negative outlook, were then developed (Low 2 and High 3).
Further details on the underlying assumptions are given in relevant sections
below. These scenarios are also described in more detail in Gardiner et al.
(2007). Impacts on employment by country and sector were reported in terms
of average growth rates and, for the scenarios, difference from baseline.

In addition to the three macro scenarios, a fourth scenario was also
developed which focuses on differences between sectoral employment
estimates in national accounts and the LFS. This adopts the same sectoral
growth patterns as Base 0 but applied to LFS sectoral estimates for 2006. It
is referred to as LFS (base).

2.3. Modules 2 and 3: expansion demand by
occupation and qualifications

2.3.1. Review of Modules 2 and 3
Modules 2 and 3 are based on data on occupational employment shares by
industry plus information on qualifications held, both taken from the
European LFS harmonised by Eurostat. This avoids problems of
incomparable systems of classification if country specific data were used.
Occupational employment patterns are only one way of measuring skills.
From the point of view of training, and especially formal educational planning,
the types of formal qualifications typically required are also important. Some
(but by no means all) countries already include a qualification dimension in
their quantitative projections. Review of the data available suggests that it is
possible to create employment matrices by occupation cross-classified by
qualification from the LFS. However, it is also clear that there are problems
in comparability across countries in how qualifications are coded in the LFS.
Even with only weak data it is possible to begin to explore some
implications for qualifications, although to ensure broad comparability this is
limited to just three broad levels. These are:

Low qualification At most lower secondary (ISCED 0-2)

Medium qualification Upper secondary (ISCED 3-4)

High qualification Tertiary (ISCED 5-6)
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Focus is on the shares of people in employment who hold these as their
highest qualification, without any reference to supply side developments.
Ideally, in the longer term this approach would also be extended to include a
much more comprehensive and explicit analysis of the supply side. However,
there are some significant data limitations in many countries. For the present,
therefore, this kind of development lies outside the remit of this project. A
separate Cedefop project ‘Medium-term forecast of skills supply in Europe’
will address this issue directly in 2008.

2.3.2. Modelling employment by occupation and qualification
Previous research on expansion demand and occupational structure is
limited, especially at a detailed level (see Livanos and Wilson, 2007c for a
review). There is even less work on modelling qualifications from a demand
perspective. There is a large gap between the ideal theoretical model and the
typical specifications used in most national level skills projections.

The main reason is data limitations. Where detailed data have been
available researchers have exploited them. More often than not, however,
the paucity of information available has resulted in simple approaches based
on time series methods based on a single variable (occupational share),
rather than multivariate, behavioural approaches. Indeed often judgement
rather than any formal model is a key element (see the approach adopted by
the Bureau of Labor Statistics in the US [BLS, 1997]).

The ideal approach based on economic theories of what determines
demand for skills would relate occupational and qualification structure to a
range of economic and other determinants, including:

(a) technology and work organisation;

(b) cyclical indicators;

(c) price (wage) indicators;

(d) other economic factors such as trade performance, etc.

In practice many such models revert to simple extrapolative procedures
(using linear or non-linear methods). Effectively, time is the only independent
variable acting as a proxy for technological change and other factors. These
issues are discussed in more detail in Livanos and Wilson (2007c).

A range of more and less sophisticated explanatory models have been
explored. They cover both occupation and qualification dimensions. Focus is
on employment patterns (shares) within sectors. Livanos and Wilson (2007c)
describe both the data issues with which the project has had to grapple, and
further refinement of the models used to explain changing employment
structure by occupation and qualification.
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The most robust results are obtained for some of the simplest models,
involving some form of trend rather than more sophisticated models with
behavioural content. Given the problems with current data this is probably
not too surprising. As data are extended and improved in the future it may be
possible to add in more economic content to this part of the modelling.

For the present set of results an algorithm was developed to select the
preferred models to be used for projecting occupational and qualification
shares within each sector. This choice depends upon the data available and
how well the model fits and predicts the shares. The default model is a
logistic specification, with time as the only independent variable, fitted on
published LFS data for the period 1993-2006. Where data are unavailable,
or inappropriate due to data missing or inconsistently classified due to
changes in classification or other discontinuities, the estimation period is
truncated accordingly. In a few cases this leads to a rather shorter period
being available than would be ideal but in the absence of alternative data
there is no choice. The algorithm also checks to see if the projected changes
are plausible, censoring out shares that lie outside the range zero to unity
and also where the projected change is exceptionally rapid (which usually
arises as a result of idiosyncrasies in the data). Where there are problems of
this kind the algorithm explored alternative specifications (log linear, linear
and fixed shares) until a plausible outcome was achieved. Inevitably this
relies to some extent on judgement. This applies to both shares of
occupations within each sector and shares of qualifications within
occupations.

2.4. Module 4: replacement demand

2.4.1. General approach

In addition to analysing changes in overall occupational employment levels it
is important to consider replacement demand arising from retirement, net
migration, movement into other occupations and in-service mortality. This is
referred to as replacement demand.

Because of limited data on such flows, estimating replacement demand
consistently across Europe is far from straightforward. The paper by Kriechel
and Corvers (2007) explains the approach adopted in detail.

Expansion demand (which can be negative) and replacement demand
together comprise the job openings for newcomers to the labour market and
can have different constellations:
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(a) if both expansion and replacement demand are positive the total job
openings are calculated as a sum of the two (ED + RD = job openings);

(b) if there is no expansion demand (ED=0) total job openings equal
replacement demand (RD = job openings);

(c) if expansion demand is negative total job openings constitute
replacement demand reduced by expansion demand (RD — ED = job
openings). In this case part of the workforce leaving the labour market
will not be replaced.

Estimating replacement demand is not straightforward and is sensitive to
both the methods and the data sources used (Fox and Comerford, 2006).
Replacement demand focuses on job openings arising because people leave
the workforce, for whatever reason — assuming that this outflow will be
replaced. Most previous work has tended to focus on what might be called
permanent or semipermanent withdrawals from the employed workforce.
These include:

(a) mortality;

(b) retirement (and other reasons for leaving the workforce,
including family formation);

(c) emigration;

(d) interoccupational mobility.

To estimate such demands information on the age and gender structure is
usually required because many flows, especially retirements and mortality,
are age and gender specific. Age structures also vary significantly by
occupation. Differences in age structure across occupations can clearly
influence exits, with more older people retiring, but more younger people
changing occupations. Age structure also affects mortality.

From the LFS, it is possible to analyse the demographic composition of
each occupation. This makes it possible in principle to estimate specific rates
of retirement and mortality for each occupational class. LFS data can also be
used for making estimates of rates of outflow for other reasons. However,
there are problems in obtaining robust data since, even for broad age
categories, the samples are often small and sampling errors large.

Essentially replacement demand for a particular category (an occupation)
depends on two things:

(a) the size of the category (stocks);

(b) the rate of outflow, which can in principle be separated to distinguish the
various elements as described above (flows).

Replacement demand is simply the product of (a) and (b).

The replacement demand model (RDMOD) is based on similar data



Data issues and methodology

sources to the occupational model. It adopts a modified cohort components
approach as set out in greater detail in Kriechel and Cérvers (2007). The key
rates of outflow are estimated by comparing estimates of the numbers of
people in successive pseudo cohorts ('°), defined by age, and based on LFS
data. Estimates of replacement demand are driven in part by the
occupational and qualification employment levels projected from Modules 2
and 3 (which give the underlying stocks), in combination with information on
the probability of flowing out from employment due to retirement, mortality
and migration derived from the cohort component model (which generates
the flows).

Geographical mobility/migration is an important aspect of potential outflows
in an EU context, with migration flows across national boundaries becoming
an increasingly significant issue. However, obtaining robust estimates of
these flows is not straightforward, since available data are rarely adequate. In
much previous work researchers simply suggested that in particular
circumstances such outflows might be significant, even though they may not
have been able to measure them robustly. This is explored in much more
detail in the project, although data limitations make this task difficult.

The replacement demand module produces three sets of replacement
demand forecasts that together form total replacement demand. The first
contains only replacement demand based on (early) retirement outflow. This
is based on the size of the outflow of the highest age groups, which will retire
over the next 10 years. The second contains all other replacement demand
that is estimated through the outflow probability of the age groups not eligible
for retirement. The third contains an additional component of workers that
emigrate for those countries that consistently showed net out-migration.

While replacement demand estimates give a good impression of future
skill needs, a caveat is necessary. All the results are based on information in
Eurostat LFS data. While the set-up is consistent, there are several data
problems. In addition to the data problems mentioned in Section 2.1.2 which
are also crucial for estimates of replacement demand, it is important to note
that the replacement demand estimate is sometimes based on short
historical data series (Germany has micro-data only starting in 2002).
Therefore, results for those countries will be less precise as outflow
estimates are based on historic data.

(*®) People in successive pseudo cohorts are people with same birth year (or range of birth years) who
are followed over time. E.g., people aged 20-25 in 2006 (born in 1981-1986) are aged 29-34 in
2015.
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3.1. Background

This section presents new estimates and projections of occupational
employment at pan-European level. These are based on the macroeconomic
scenarios produced by Cambridge Econometrics. There are already almost
100 000 basic time series projections of employment by industry and
occupation and qualification, covering EU-25, plus Norway and Switzerland.
It is not possible to do more than present a brief summary of all this
information in this report.

The main set of results are based on sectoral employment estimates using
Eurostat national accounts based information (as used in the multi-sectoral
macroeconomic model), rather than LFS based estimates. There are some
significant discrepancies between these two sources as noted earlier. Two
alternative sets of results have therefore been generated. In the first
(preferred estimates) occupational estimates are constrained to match the
E3BME NA sectoral totals (although the shares of occupations within the
sectors are all based on LFS data).

The second set constrains the base year sectoral employment numbers in
each country from EBME to match the LFS totals. Historical estimates are set
to match published LFS data. The projections use the same overall sectoral
growth rates but from this revised base level. The patterns of occupational
shares within sectors are the same but because of the different sectoral
‘weights’ the overall projections of numbers by occupation across all sectors
varies.

This chapter presents the main results using E3ME sectoral totals and
goes on to consider the sensitivity of the results to some key assumptions. In
particular it explores what difference the alternative macro scenarios make to
the changing pattern of demand for skills as well as what difference it makes
if sectoral data are constrained to match the LFS totals. This chapter
presents a summary of the results across all EU-25 Member States (as of
December 2006), plus Norway and Switzerland. This group is referred to
throughout as EU-25".
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Chapter 4 presents a selection of the more detailed results, covering and
comparing all the individual countries.

3.2. Prospects by sector

3.2.1. Benchmark macro and sectoral employment scenario

Figures 2-4 and Table 1 illustrate trends by broad sectors for EU-25* in the
period 1996-2015. They show both the relative importance of the different
sectors (in terms of employment levels and shares of the total), as well as the
recent historical trends and projected future prospects.

Within Europe as a whole the primary sector and utilities ('®) now (2006)
only accounts for just under 12 million jobs, down from over 15 million a
decade earlier. This broad sector includes agriculture, which remains a
significant area of employment in some Member States, although in all cases
trends are downwards and further job losses are expected over the next
decade. Employment is projected to decrease to 9.6 million by 2015 implying
net job losses of almost 2.3 million. The share of this broad sector decreases
from 5.7% (in 2006) to 4.3%.

Manufacturing has also seen negative employment trends in the past
decade, but still accounts for around 35 million jobs and in many respects lies
at the heart of the economies in many parts of Europe. In some countries
there are positive employment trends, largely reflecting the restructuring of
employment within Europe as some activities have been transferred
eastwards from older to newer Member States. There are also a few
industries within manufacturing (engineering) where demand for output is
outstripping productivity gains thus leading to employment increases, but
often employment levels are tending to decline. Construction sector has
experienced positive employment trends in the past decade but tends to
stagnate between 2006 and 2015. Across Europe as a whole, the projections
suggest little change in total employment in the manufacturing and
construction sectors between 2006 and 2015 in the benchmark scenario.

Services now account for the vast bulk of employment in Europe and have
generally seen positive trends, especially among business and
miscellaneous services:

(a) distribution, transport, etc., currently accounts for the largest share of
employment, although trends in many countries have shown signs of
flattening out as these sectors have matured. In total more than 3 million

(6) Utilities comprise producers and suppliers of gas, electricity and water.
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additional jobs are projected across the EU-25* between 2006 and 2015.
Some 2 million of these are in distribution and a further 1.5 million in
hotels and catering;

(b) industries within the business and miscellaneous services category,
which include many services aimed at consumers, have shown the most
rapid growth in recent years for most countries and this looks likely to
continue. This broad sector is likely to become the largest category. It is
projected to grow by around 2% per annum in total over the period 2006-
2015, creating almost 9 million additional jobs in EU-25* as a whole;

(c) non-marketed services, which include education and health as well as
public administration is currently the second largest category, although
trends here are also showing signs of reaching a plateau in many
countries. Across EU-25* as a whole over 3 million additional jobs are
projected in the benchmark scenario between 2006 and 2015.

Underlying these broad trends is a more complex picture of changing fortunes
for different industries in different parts of Europe. The analysis provides similar
information to that discussed here at the more detailed 16-industry and 41-
industry levels. Some results at the 16-industry level are illustrated in Table 1
and in Annex |. Again these highlight the significance of the different industries
in terms of numbers of jobs and shares of total employment, as well as changes
over time in both proportionate and absolute terms. The declining shares of
employment in agriculture and many manufacturing industries is apparent. The
construction and distribution sectors have maintained a constant share of total
employment but transport has seen its share of employment decline. Hotels and
catering has in contrast benefited from the growing demand for its services (from
both businesses and consumers) as have other business services and
miscellaneous services. Banking and insurance have seen declining
employment shares despite rising output levels as technology has reduced the
number of jobs in many areas. Public administration has also seen declining
shares in contrast to areas such as health and education which although also
often provided publicly have seen large increases in demand for the services
they provide. At the even more detailed 41-industry level it is possible to identify
more subtle changes that reflect the combination of key drivers influencing the
patterns of demand for different goods and services and the ways in which these
are provided (both in terms of technologies used and the international division
of labour). These results are available in the detailed country workbooks (7).

(') Available upon request from the Cedefop’s Skillsnet coordination team
(skillsnet-team@cedefop.europa.eu).
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General trends at the broad sectoral level are broadly similar across most
countries, although the significance of the different sectors obviously varies
considerably in some cases, with marked contrasts between groups such as:
the older Member States (OMS, EU-15); the new Member States; Nordic
countries; south European countries and east European countries. The full
database enables a more detailed exploration of these differences than is
possible in this report. Chapter 4 below provides a broad review of country

differences.

Table 1. Employment trends by industry, EU-25*

Levels (000s) Growth (% p.a.)
1996 2006 2015 1996-2006 | 2006-15

Primary sector and utilities 15 052 11 917 9629 -2.3 -2.3
Agriculture, etc. 12 230 9753 7764 -2.2 -2.5
Mining and quarrying 1005 651 500 -4.3 -2.9
Electricity, gas and water 1817 1514 1364 -1.8 -1.2
Manufacturing 37802 | 34871 34 414 -0.8 -0.1
Food, drink and tobacco 5012 4781 4632 -0.5 -0.4
Engineering 7943 7502 7 542 -0.6 0.1
Rest of manufacturing 24 847 22 588 22 241 -0.9 -0.2
Construction 13729 | 15141 15 583 1.0 0.3
Distribution and transport 48 356 54 242 | 57740 1.2 0.7
Distribution 28945 | 32153 | 34031 1.1 0.6
Hotels and catering 7 891 9932 | 11547 2.3 1.7
Transport and telecommunications| 11 520 12 157 12 162 0.5 0.0
Business and other services 34 022 4568 | 54559 3.0 2.0
Banking and insurance 5743 6014 6 032 0.5 0.0
Other business and defence 17424 | 26140 | 33079 41 2.7
Miscellaneous services 10 855 13 485 15 448 2.2 1.5
Non-marketed services 43753 | 48846 | 52011 1.1 0.7
Public administration and defence | 13 837 14 258 14 432 0.3 0.1
Education 12896 | 14507 | 15574 1.2 0.8
Health and social work 17 020 | 20081 22 005 1.7 1.0
All industries 192 714 | 210 656 | 223 936 0.9 0.7

Source: 1ER estimates based on Cambridge Econometrics E3ME Model.
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Figure 2. Employment trends by broad sector, in 000s, EU-25*
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Source: |ER estimates based on Cambridge Econometrics E3ME model.

Figure 3. Employment trends by broad sector, shares in %, EU-25*
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Figure 4. Employment trends by broad sector, change in 000s, EU-25*
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3.2.2. Alternative scenarios by sector

This section presents an analysis of the sensitivity of the results to the
alternative macroeconomic scenarios developed by Cambridge
Econometrics, as well as exploring the impact of using LFS based
employment estimates as the basis for projections rather than national
accounts. The latter adopt the same growth rates by sector as in the national
accounts based results, but constrained to match LFS estimates of the
sectoral totals in the base year.

Table 2 and Figure 5 compare across the scenarios by broad sector for
EU-25* (8). The results are based on the three scenarios developed by
Cambridge Econometrics (Base 0, High 1 and Low 2) based on NA. The
other case is the Base 0 scenario, but with sectoral totals now constrained to
match the published LFS totals. This is referred to as LFS (base).

The results from the scenarios provide a set of boundaries within which the
baseline forecast lies. This gives a measure of sensitivity and uncertainty in the
forecasts to the general macro-economic environment, indicating the sectors
where employment levels are most influenced by the factors listed below.

The scenarios aimed to give three alternative views of developments in
global and European growth patterns. In the optimistic (High 1) scenario,
Europe remains competitive in a relatively benign global environment. This
allows governments to reduce domestic tax rates and increase spending;
conversely in the pessimistic (Low 2) scenario poor domestic performance in
adverse global trading conditions forces governments to cut spending and
increase taxes.

Detailed discussion of the three macro scenarios is given in Gardiner et al.
(2007), so only a summary is presented here. Changes were made to:
(a) direct tax rates;

(b) R&D spending;

(c) government spending;

(d) public sector employment;

(

o

e
f

) global economic growth;
oil prices;

) trade barriers;

interest rates;

exchange rates.

ElCC

)
i)

—

('8) Similar information could be generated for more detailed 16-industry and 41-industry breakdowns
but this is not attempted here for reasons of space. Similarly more detailed comparisons are
possible for individual countries.

43



a4

Future skill needs in Europe
Medium-term forecast

The focus in the remainder of the discussion here is on the differences in
projected employment patterns. Focusing on the three macro scenarios, at
this broad level there is little difference in the results for the primary sector
and utilities which are projected to decline significantly in all cases.
Manufacturing shows a shift from employment decline in the more
pessimistic scenario to some employment growth in the optimistic high
scenario. For the other broad sectors, the pattern is one of projected job
growth, and within this the high scenario projected to generate substantially
more jobs and the low one rather fewer.

Comparing the LFS base with the national accounts variant in base 0, the
differences are not huge and the patterns across sectors are broadly similar.

Figure 5. Scenarios compared: trends by broad sector, EU-25*
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LFS (Base) scenario | 11735 0.6 3159 0.7 7717 21| 3136 0.7 477 03| -470 -0.1| -2284 -2.3
I Low 2 scenario 8054 0.4 1494 03| 7439 17| 2660 0.5 53 0.0 -1198 -0.4| 2288 -2.3
High 1 scenaro 17961 0.9 3835 0.8|10521 23| 4410 09| 1052 0.7| 431 01]-2287 -2.3
I Base 0 scenario 13280 0.7 3165 0.7 8921 2.0 349 0.7 442 03| -457 -0.1| -2289 -2.3

Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Table 2. Scenarios compared: trends by broad sector, EU-25*

Sectors National accounts Labour force survey
Change 2006-2015 Change
Level . Level 2006-15
. Base 0 High 1 Low 2 .
2006 | <cenario | scenario | scenario | " 2006 | LFS (base)
scenario

Levels and net change (000s)
Primary sector and utilities 11917 | -2289 | -2287 | -2288 | 11990 | -2 284
Manufacturing 34 871 -457 431 | -1198 | 36493 -470
Construction 15 141 442 1052 -53 | 16 017 477
Distribution and transport 54 242 3498 4410 2660 | 50431 | 3136
Business and other services | 45 638 8921 | 10521 7439 | 38440 | 7717

Non-marketed services 48 846 3165 | 3835 1494 | 49792 | 3159
All industries 210656 | 13280 | 17 961 8054 | 203163 | 11 735
Growth (% p.a.)

Primary sector and utilities -2.3 -2.3 -2.3 -2.3
Manufacturing -0.1 0.1 -0.4 -0.1
Construction 0.3 0.7 0.0 0.3
Distribution and transport 0.7 0.9 0.5 0.7
Business and other services 2.0 2.3 1.7 2.1
Non-marketed services 0.7 0.8 0.3 0.7
All industries 0.7 0.9 0.4 0.6

Source: |ER estimates based on Cambridge Econometrics E3ME model.

3.3. Prospects by occupation

3.3.1. Prospects for occupations in the benchmark scenario

The often dramatic changes in the sectoral structure of employment outlined
above have significant implications for the demand for skills. Different sectors
have different occupational structures and requirements. The shifts from
primary and manufacturing towards services would by itself result in
significant changes in occupational employment patterns, reducing demand
for both skilled and unskilled workers in these sectors, and increasing
demand for the kinds of skills needed to deliver the diverse range of services
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demanded in a modern economy. These can be termed ‘industry effects’
(industry effects indicate the change in occupational employment that would
have taken place if the occupational structure in each sector did not change).

These industry effects are combined with changes in the ways work is
organised and changes to the tasks undertaken within jobs in each sector as
a result of technological and other changes taking place. Information and
communication technologies have been the key driver in recent years and
this is expected to continue. These factors affect the occupational
employment structure within industries (these are often referred to as
‘occupational effects’) (°).

Figures 6, 7 and 8 illustrate the overall implications for trends by broad
occupation (9 groups based on ISCO classification). Similar information is
available for a more detailed 27 category breakdown as shown in Table 3
and in Annex I.

The figures and table again show both the relative importance of the
different occupations (in terms of employment levels and shares of the total),
as well as the recent historical trends and projected future prospects within
EU-25+ as a whole. At the broad major group level several trends stand out.
Skilled agricultural and fishery workers still accounted for almost 10 million
jobs in 1996 but this is declining steadily and by 2015 is likely to be not much
more than half that figure. Craft and related workers employed in other
activities still account for almost 29 million jobs in 2006, but their numbers are
declining as a consequence primarily of declining employment in the
manufacturing sector and the impact of new technologies which often
substitute machinery for traditional crafts. Clerks are another group where
technology (especially ICT) has at last begun to bite. However, despite many
apocalyptic projections of the impact of ICT on clerical employment in the late
1970s and early 1990s, job numbers continued to rise until recently. For
EU-25* the numbers of clerks appears to have peaked in 2000 and is now
projected to show a steady decline, although even by 2015 well over
22 million people will still be employed in such jobs. Employment of plant and
machine operators and assemblers will remain rather stable, at around 17-18
million jobs.

In contrast to these groups many other occupations have shown strong
positive employment trends which are expected to be maintained.
Technicians, professionals and associate professionals fall into this category,
as do managers found in the legislators, senior officials and managers group.

(') Shift-share analysts often define scale and other interactive effects as well.
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Overall it seems likely that there will be a significant increased demand for
skilled workers. However, there are also significant increases in job numbers
for less skilled groups including service workers and shop and market sales
workers, as well as elementary occupations (for whom the entry education
and training requirements are generally low). This seems to confirm some
fears that there is a continuing polarisation of the demand for labour, with
increased job numbers at both ends of the skill spectrum. This raises some
policy concerns about equality and social inclusion, and possible
mismatches between skills and requirements.

The more detailed results focusing on qualifications discussed in Section
3.5 suggest that the numbers with higher level qualifications are rising in
most occupations. This is often a reflection of rising skill requirements (also
in elementary occupations and service workers) but it also reflects the fact
that supply of those with higher level qualifications is rising rapidly and that
people with such qualifications sometimes work in jobs that do not require
such formal credentials albeit on a temporary basis. In other cases people
may be unable to find permanent work in jobs commensurate with the
qualifications they hold, leading to some concerns about possible
overqualification.

Tables in Annex | illustrate this story in greater detail, again showing both
the relative importance of the different two-digit level occupations (in terms of
employment levels and shares of the total), as well as the recent historical
trends and projected future prospects within Europe as a whole. The strong
growth for corporate managers, various professionals and associate
professionals stands out, as does rapid decline for office clerks.

Again, while there are some similarities across countries, there are many
differences. The basic data exhibit some discontinuities even at this level
(especially around 2000/2001 when several countries apparently changed
systems of classification). The methods used to project occupational shares
within sectors over such an extended period can also result in some extreme
results in a few cases. Efforts have been made to adjust such results in the
light of detailed feedback from country experts.
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Table 3. Employment trends by occupation, level and growth, EU-25*

Levels (000s) Growth (% p.a.)
1996 2006 2015 1996-06 | 2006-15

Legislators, senior officials and
managers 15394 | 18405 | 21076 1.8 1.5
11 legislators and senior officials 484 495 596 0.2 2.1
12 corporate managers 8 349 9920 | 12 346 1.7 2.5
13 managers of small enterprises 8 349 7990 8135 2.0 0.2
Professionals 24220 | 27349 | 31111 1.2 1.4
21 physical, mathematical and

engineering science professionals 5518 6 401 7452 15 17
22 life science and health professionals 3698 3551 3658 -0.4 0.3
23 teaching professionals 7 862 8 464 8736 0.7 0.4
24 other professionals 7143 8933 | 11265 2.3 2.6
Technicians and associate professionals | 27 643 | 33952 | 38 691 2.1 1.5
31 physical and engineering science

associate professionals 6911 7715 8129 11 0.6
32 life science and health associate

professionals 4 807 5618 | 5800 1.6 0.4
33 teaching associate professionals 2126 2 660 3315 2.1 2.7
34 other associate professionals 13799 | 18013 | 21446 2.7 2.0
Clerks 24632 | 23317 | 22044 -0.5 -0.6
41 office clerks 20840 | 18795 | 16 944 -1.0 -1.1
42 customer services clerks 3792 4522 | 5100 1.8 1.3
Service workers and shop and market
sales workers 25385 | 29490 | 32017 1.5 0.9
51 personal and protective

services workers 15408 | 18848 | 21 361 2.0 1.4
52 models, salespersons and

demonstrators 9977 | 10642 | 10656 0.6 0.0
Skilled agricultural and fishery workers 9829 7789 6 082 -2.3 -2.7
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Levels (000s) Growth (% p.a.)
1996 2006 2015 1996-06 | 2006-15

Craft and related trades workers 30 641 28 845 | 27 420 -0.6 -0.6
71 extraction and building trades

workers 11205 | 12597 | 12718 1.2 0.1
72 metal, machinery and related trades

workers 11976 | 10466 9555 -1.3 -1.0
73 precision, handicraft, craft printing

and related trades workers 1865 1444 1171 -2.5 -2.3
74 other craft and related trades workers| 5595 4338 3977 -2.5 -1.0
Plant and machine operators
and assemblers 17069 | 17314 | 17850 0.1 0.3
81 stationary plant and related operators| 2 034 2103 2079 0.3 -0.1
82 machine operators and assemblers 6 622 6 498 6 596 -0.2 0.2
83 drivers and mobile plant operators 8 414 8713 9175 0.4 0.6
Elementary occupations 16 655 | 22980 | 26480 3.3 1.6
91 sales and services elementary

occupations 10408 | 15568 | 18630 441 2.0
92 agricultural, fishery and related

labourers 1269 1249 1116 -0.2 -1.3
93 labourers in mining, construction,

manufacturing and transport 4978 6163 6735 2.2 1.0
All industries 192 714 | 210 656 | 223 936 0.9 0.7

Source: |ER estimates based on Cambridge Econometrics E3ME model.



50

Future skill needs in Europe
Medium-term forecast

Figure 6. Employment trends by broad occupation, EU-25*
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Source: IER estimates based on Cambridge Econometrics E3ME model.

Figure 7. Employment trends by broad occupation, shares in %,
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Figure 8. Employment trends by broad occupation, change in 000s,
EU-25*
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3.3.2. Alternative scenarios for occupational employment

Figure 9 illustrates similar trends in the alternative scenarios by broad
occupation (9 groups). Analogous information is available for a more detailed
27 category breakdown.

No attempt has been made to calculate different scenarios for
occupational shares within industries (which drive expansion demand
estimates). The same shares within sectors are used in all four cases. In
principle these shares might be expected to show some variation in the
different scenarios, with perhaps faster growth for some higher level
occupations in the high scenario, for example. These issues need to be
explored further in future work.

As might be expected from the discussion for sectors, at this broad level
all occupations benefit from the more optimistic scenario and all suffer from
the more pessimistic one. Elementary occupations show particular
sensitivity, but in percentage terms there is not that much variation for most
occupations.

Comparing the LFS base with the national accounts variant in Base 0,
there are some notable differences. This reflects the different base year
sector weights in the two variants. Elementary occupations are projected to
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grow less rapidly in the LFS variant. This is partially offset by slightly more
optimistic prospects for some other occupations such as technicians, etc.
However, the differences in shares and patterns of change are not huge.

In total the LFS based scenario has 1.5 million fewer jobs by 2015 than the
Base 0 scenario. This is largely simply a reflection of the difference in the
base year levels.

Figure 9. Scenarios compared: trends by broad occupation, 2006-15,
EU-25+

Projected change (000s)
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occupations|  oceu- machine | related |agricultural | shop & and fessionals | senior
pations oper. & trades & fishery |market sales| associate officials &
assemblers | workers workers workers profess. managers

000s %pal 000s %pa| 000s ‘%pa| 000s %pa| 000s |%pa| 000s %pa| 000s (%pa| 000s |%pa| 000s |%pa| 000s |%p.a.
LFS (Base) scenario {11735 0.6 | 2043 1.1 283 0.2 | -1836 0.7 |-1654 -2.7 | 1973 0.8 | -1160-0.6 | 5563 1.7 | 4101 1.5 | 2476 1.5
I Low 2 scenario 8054 0.4 | 2901 1.3 | 212 0.1 |-2081 0.8 |-1720-2.7 | 1819 0.7 |-1770-0.9 | 3729 1.2 | 2813 1.1| 2238 1.3
High 1 scenaro 17961 0.9 | 4091 1.8 | 918 0.6 | -686-0.3 |-1693 -2.7| 3146 1.1 | -826-0.4 | 5511 1.7 | 4457 1.7 | 3079 1.7
I Base 0 scenario 13280 0.7 | 3501 1.6 | 536 0.3 | -1425-0.6 |-1707 -2.7 | 2528 0.9 |-1273 -0.6 | 4739 1.5 | 3762 1.4 | 2671 1.5

Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Table 4. Scenarios compared: trends by broad occupation, 2006-15,

EU-25*

Occupations

National accounts

Labour force survey

Change 2006-2015 Change
Level . Level 2006-15
. Base 0 High 1 Low 2 .
in2006 | < enario | scenario | scenario | ™ 2006 |LFS (base)
scenario
Levels and net change (000s)
Legislators, senior officials
and managers 18 405 2671 3079 2238 | 17326 | 2476
Professionals 27 349 3762 4 457 2813 | 27994 | 4101
Technicians and associate
professionals 33 952 4739 5511 3729 | 33752 | 5563
Clerks 23317 | -1273 -826 | -1770 | 22388 | -1160
Service workers and shop
and market sales workers 29 490 2 528 3146 1819 | 28025 | 1973
Skilled agricultural and
fishery workers 7789 | -1707 | -1693 | -1720 7507 | -1654
Craft and related trades
workers 28845 | -1425 -686 | -2081 | 28362 | -1836
Plant and machine
operators and assemblers 17 314 536 918 212 | 17 056 283
Elementary occupations 22 980 3501 4 091 2901 | 19509 | 2043
All occupations 210656 | 13280 | 17 961 8054 | 203163 | 11735
Total change (%)
Legislators, senior officials
and managers 145 16.7 12.2 14.3
Professionals 13.8 16.3 10.3 14.6
Technicians and associate
professionals 14.0 16.2 11.0 16.5
Clerks -5.5 -3.5 -7.6 -5.2
Service workers and shop
and market sales workers 8.6 10.7 6.2 7.0
Skilled agricultural and
fishery workers -21.9 -21.7 -22.1 -22.0
Craft and related trades
workers -4.9 -24 -7.2 -6.5
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Occupations National accounts Labour force survey
Change 2006-2015 Change
Level . Level 2006-15
in 2008 sgg:grli]o slt.:lt:.?l:r:o stlz-:l‘luaﬁo in 2006 |, Fs (base)
scenario
(Ij:)aenr;tac?ri ?nadcglsnseemblers 3.1 5.3 12 1.7
Elementary occupations 15.2 17.8 12.6 10.5
All occupations 6.3 8.5 3.8 58
Growth (% p.a.)
Legislators, senior officials
1.5 1.7 1.3 1.5

and managers
Professionals 1.4 1.7 1.1 1.5

Technicians and associate
professionals

Clerks -0.6 -0.4 -0.9 -0.6
Service workers and shop

1.5 1.7 1.2 1.7

and market sales workers 0.9 1.1 0.7 0.8
Skilled agricultural and

fishery workers 2.1 2.1 2.1 2.7
Craft and related trades

workers -0.6 -0.3 -0.8 -0.7
Plant and machine

operators and assemblers 0.3 0.6 0.1 0.2
Elementary occupations 1.6 1.8 1.3 1.1
All occupations 0.7 0.9 0.4 0.6

Note:  Total also includes Armed forces.
Source: 1ER estimates based on Cambridge Econometrics E3ME Model.

3.4. Trends in replacement demand and total
requirements by occupation

3.4.1. Replacement demand and total requirements in the benchmark
scenario

Projections of changing occupational employment levels tell only part of the

story. Even in cases such as the office clerks, where the projection displays

continuing job losses, there will still be large numbers of people required in
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such jobs for many years to come (around 4.5 million in Europe as a whole
by 2015 for this particular occupational group). It is, therefore, crucial when
assessing implications for education and training and job opportunities to
recognise the replacement demand that will arise as people retire or leave
the workforce for other reasons.

Detailed estimates of replacement demand have been developed based
on the cohort component approach as described in Section 2.4.1 and in
Kriechel and Corvers (2007). The estimates reflect the particular
occupational structures within each country, as revealed by LFS data.
However, the rates of outflow used to estimate replacement demand are not
customised to reflect detailed sectoral differences. Replacement demand
was not calculated for past periods 1996-2006.

Aggregate replacement demand by qualification has also been calculated
by Kriechel and Coérvers (2007). These do not differ by occupation and have
not therefore been used in the country workbooks. Estimates of detailed
replacement demand by occupation and qualification combined were
unstable as the disaggregation implied significant decreases in the number
of historical observations available for estimation.

Outflow rates depend upon the age structure of the particular group of
workers, as well as other specific factors such as mortality, etc. Not least
among the latter are factors relating to migration flows between countries
which have become of much greater significance in recent years. While the
general framework developed here allows for these differences to be taken
into account, its application in this report is based on a simpler set of
assumptions. The present set of results should, therefore, be regarded as
illustrative. The assumptions in the workbooks do allow these various
components of replacement demand to be modified by the user.

Table 5 summarises the results at the broad one-digit level. The table
illustrates again the broad trends and patterns, but now presenting estimates
of replacement demand to be added to the expansion demand element.
Together these two components sum to give the total requirement (or new job
openings) in the final column. This is expressed both in absolute terms as well
as in percentage.

Over the nine-year period replacement demand amounts to almost one
quarter (24.2 %) of total employment levels in the base year (2006) (?°). This
dwarfs the expansion demand elements (6.3 % across all occupations).

(%) If anything, the cohort component method may tend to result in somewhat conservative estimates
as some outflows may not be fully recorded. This estimate may therefore be towards the lower
end of the possible range of likely estimates.
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Although expansion demand is negative for a few occupations (notably
clerks and skilled agricultural and fishery workers), in all cases replacement
demand outweighs this and leads to significant positive total requirements. If
expansion demand is negative, not all outflows (or job reductions) will be
replaced, the total requirements are then lower than replacement demand.

Table 5. Replacement demand by occupation, broad groups,
2006-15, EU-25*

Change 2006-15 Change 2006-15
2006 (000s) (% of the 2006 level)
level Expansion |Replacement|  Total Expansion |Replacement|  Total

demand demand |requirement | demand demand | requirement

Legislators, senior
officials and managers
Professionals 27349 | 3762 | 5747 9509 13.8 21.0 34.8
Technicians and
associate professionals
Clerks 23317 | 1273 | 5772 | 4498 -5.5 24.8 19.3
Service workers and

shop & market sales 29 490 2528 8039 | 10567 8.6 27.3 35.8
workers

Skilled agricultural
and fishery workers

18405 2671 | 4362 | 7034 14.5 23.7 38.2

33952 | 4739 | 6857 | 1159% | 14.0 20.2 34.2

7789 -1707 | 2201 494 -21.9 28.3 6.3

Craft and related

trades workers 28845 | -1425| 7493 | 6067 -4.9 26.0 21.0

Plant and machine
operators & assemblers

Elementary occupations| 22 980 | 3 501 6188 9689 15.2 26.9 42.2
All occupations 210656 | 13280 | 51001 | 64281 6.3 24.2 30.5

17 314 536 | 4048 | 4584 3.1 23.4 26.5

Note:  Total also includes Armed forces; expansion demand = net change.
Source: |ER estimates based on Cambridge Econometrics E3ME model.

3.4.2. Alternative scenarios for replacement demand and
total requirements

As for expansion demand, replacement calculations have not been varied
between the macro scenarios although in principle there might be a case for
introducing some differences. Since replacement demand is based on the
opening stock values, there is no variation between the three macro
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scenarios. The main macroeconomic indicator that may affect replacement
demand (ignoring policy changes for a moment) is that affecting labour
market participation rates. Fluctuations in participation due to business cycles
are not modelled in replacement demand (RD) estimates but structural
differences in participation might be expected to have some impact.

Policy changes that affect retirement behaviour (extending mandatory
retirement ages to say 67 instead of 65), or factors that might result in
increases in the participation of women in the labour market (free child care
during the day-time, tax changes making dual-income household more
attractive, etc.) could also affect replacement demand.

However, these effects are usually not large (and adjustment processes
are often slow).

For replacement demand, as noted above, there is no difference between
the three macroeconomic scenarios, but the LFS base variant shows around
two million fewer replacement demands because of the smaller base year
starting level (Table 6). Differences between occupations are negligible.

Total requirements show some variation because of the difference in
expansion demand (Table 5 and Figure 10). Further, there are differences in
total requirements due to different starting levels of NA and LFS (Figure 10
and Table 6). However, the main message that comes across is of broad
similarity of results across the scenarios rather than any differences.

Table 6. Replacement demand by broad occupation based on LFS, EU-25*

Occupations Level Change 2006-2015

in 2006 000s % % p.a.
Legislators, senior officials and managers 17326 | 4362 25.2 2.5
Professionals 27994 | 5747 20.5 2.1
Technicians and associate professionals 33752 | 6857 20.3 2.1
Clerks 22388 | 5772 25.8 2.6
Service workers and shop and market sales workers 28025 | 8039 28.7 2.8
Skilled agricultural and fishery workers 7507 | 2201 29.3 2.9
Craft and related trades workers 28362 | 7493 26.4 2.6
Plant and machine operators and assemblers 17 056 | 4048 23.7 2.4
Elementary occupations 19509 | 6188 31.7 3.1
All occupations 203 163 | 51 001 25.1 2.5

Notes: There are no differences between the Base 0, High 1 and Low 2 scenarios for replacement demands.
Source: 1ER estimates based on Cambridge Econometrics E3ME Model.
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Figure 10. Scenarios compared: total requirements by broad
occupation, EU-25+
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3.5. Implications for qualifications

3.5.1. Implications for qualifications in the benchmark scenario
Another important aspect of changing skill requirements is the formal
qualifications that are typically needed to undertake different jobs. While
there is no simple one to one relationship between occupation and
qualification it is possible to explore how these patterns are changing over
time. A second potentially important aspect relates to key, core and generic
skills or competences which have received considerable emphasis from
employers in recent years when interrogated about their skill requirements.
In many respects these aspects are much harder to measure, and this
dimension is not covered in the present project. However, it may be possible
to introduce it in future work by linking it to other projects funded by the EU
and the OECD such as PIAAC (?').

Concerning formal qualifications and given existing data, it is possible at
present to undertake only a broad brush analysis at pan-European level,
focusing on three levels (high, medium and low). These are defined as follows:

Low qualification At most lower secondary (ISCED 0-2)
Medium qualification Upper secondary (ISCED 3-4)
High qualification Tertiary (ISCED 5-6)

The results (Table 7 and Figures 11, 12 and 13) highlight the general
increase in qualification levels. At the broadest level the projected changes
are even more dramatic than for occupations. Total employment in Europe is
projected to grow by over 13 million jobs between 2006 and 2015. This
comprises increases of almost 12.5 million jobs at the highest qualification
level (roughly ISCED levels 5 and 6) and a further 9.5 million jobs at medium
level (ISCED 3 and 4). This is offset by a projected decline of 8.5 million jobs
for those with no or few formal qualifications. Much more detailed results are
available that show implications for qualifications within both occupations
and sectors (Table 34 in Annex |).

It is important to recognise that, in part, these changes also reflect the
expected continued increase of people’s qualification levels (supply) and partly
increased qualification requirements of jobs. The present exercise has made
no attempt to separate supply and demand influences, but extrapolating
forward the historical patterns of qualifications within occupations. However,

(3') OECD Programme for international assessment of adult competencies (PIAAC).
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this issue will be addressed in a follow-up study (?2). There is evidence that the
demand for skills and formal qualifications is rising in many higher level
occupations and there is some indication of increasing qualification
requirements also in more elementary jobs. However, the importance of supply
and demand factors in these cases remains to be established.

While some have argued that there is a possibility of oversupply of people
with formal qualifications in some areas, there is also considerable evidence
of the changing nature of job requirements (see the discussion for the UK
case in Wilson and Bosworth, 2007). This suggests that there is an
increasing need for formal qualifications in many jobs. This is an area where
there is a clear need for further research.

Table 7. Implications for qualifications, broad groups, EU-25*

Levels (000s) Growth (% p.a.)
1996 2006 2015 1996-06 2006-15
Low qualification 63 339 55 104 46 516 -1.4 -1.9
Medium qualification 89 127 102 291 111 752 1.4 1.0
High qualification 40 248 53 261 65 668 2.8 2.4
All qualifications 192 714 210 656 223 936 0.9 0.7

Source: |ER estimates based on Cambridge Econometrics E3ME model.

Figure 11. Implications for qualifications, broad groups, EU-25*

B Low qualification Medium qualification I High qualification
250 000
200000 L
§ 150000
2
100 000
50 000
0
‘96 '97 98 99 00 ‘01 ’02 03 '04 '05 06 ‘07 08 09 ‘10 ‘11 12 13 14 15
Source: |ER estimates based on Cambridge Econometrics E3ME model.

(%2) New Cedefop project, Medium-term forecast of skills supply in Europe to be carried out in 2008.
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Figure 12. Implications for qualifications, broad groups, share in %,
EU-25*
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Source: |ER estimates based on Cambridge Econometrics E3ME model.

Figure 13. Implications for qualifications, broad groups, change in
000s, EU-25+
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Source: |ER estimates based on Cambridge Econometrics E3ME model.

3.5.2. Implications for qualifications in alternative scenarios

This section presents a summary of the results for qualifications across the
alternative scenarios. Again, expansion demand and replacement demand
elements have not been varied across the scenarios so any differences
simply reflect the sectoral variations assumed. Note that replacement
demand is not differentiated by qualification level but just by occupation (the
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rate of replacement needs are common within an occupational group
regardless of qualifications held).

While there are some obvious differences between the three scenarios,
with all qualification levels benefiting from the more optimistic scenarios, the
differences are not huge, either for expansion demand or for total
requirements. In broad terms these results seem robust across alternative
scenarios.

The LFS base scenario suggests a smaller overall increase in employment
(because of lower starting level) but the results for higher level qualifications
are almost identical to the NA based Base 0 scenario. It is the medium
qualification group that loses out most, although the low qualification
category also sees almost a million fewer job losses in the LFS variant.

Table 8. Scenarios compared: expansion demand by qualification,

EU-25+
Qualifications National accounts Labour force survey
Change 2006-2015 Change
Level . Level -
in 2006 s?;::grlilo slt.:ltla?lgr:o S(I:-:l‘lMal‘ziO in 2006 Ligo(‘:l;:e)
scenario
Levels and net change (000s)
Low qualification 55104 | -8583 | -7692 | -9503 | 51174 | -9 151
Medium qualification 102 291 9461 | 11853 6898 | 98967 | 8327
High qualification 53261 | 12408 | 13801 | 10660 | 53022 | 12559
All qualifications 210656 | 13280 | 17 961 8054 | 203163 | 11735
Changes (%)
Low qualification -15.6 -14.0 -17.2 -17.9
Medium qualification 9.2 11.6 6.7 8.4
High qualification 23.3 25.9 20.0 23.7
All qualifications 6.3 8.5 3.8 5.8

Source: |ER estimates based on Cambridge Econometrics E3ME Model.
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Figure 14. Scenarios compared: expansion demand by qualification,
2006-15, EU-25*
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Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Figure 15. Scenarios compared: total requirements by qualification,
2006-15, EU-25*
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: total requirements by qualification,

EU-25+
Qualifications National accounts Labour force survey
Change 2006-2015 Change
Level . Level ;
matts | 220 ot | s | 1200 |15 s
scenario
Levels and net change (000s)
Low qualification 55104 | 4753 | 5649 | 3838 | 51174 | 3695
Medium qualification 102291 | 34226 | 36618 | 31663 | 98967 | 33171
High qualification 53261 | 25302 | 26695 | 23554 | 53022 | 25870
All qualifications 210656 | 64281 | 68962 | 59 055 | 203 163 | 62 736
Changes (%)
Low qualification 8.6 10.3 7.0 7.2
Medium qualification 33.5 35.8 31.0 33.5
High qualification 47.5 50.1 44.2 48.8
All qualifications 30.5 32.7 28.0 30.9

Source: |ER estimates based on Cambridge Econometrics E3ME Model.
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CHAPTER 4

Detailed results:
Cross country comparisons

The results discussed so far have focused on the whole of Europe (EU-25%).
This section presents a range of results which compare all the 27 European
countries covered in the present analysis, highlighting some of the
similarities and differences. As well as the EU-25 Member States as of
December 2006, this includes Norway and Switzerland (referred to as
EU-25*). More detailed information is available using the 27 occupations and
41 industries distinguished in the full database. The focus here is on broader
industry and occupational categories. The tables in this section are intended
to provide a taste of the detail available. The text provides some general
guidance on interpretation but does not discuss the results in detail.

4.1. Detailed results by country and sector

Table 10 provides an overall summary of the employment estimates and
projections by country. The table illustrates the relative sizes of the 27
countries in terms of total employment and shares of total European
employment, as well as overall trends in each case (showing net and %
changes over the two subperiods distinguished).

Tables 11 to 16 enable comparisons to be made across countries at
sectoral level, focusing on six broad sectors. It is clear that, even at this
broad level, there are some significant variations across countries, reflecting
existing sectoral specialisation and their stages of economic development.
Despite this, many common themes emerge in terms of changes over time
at this broad level, notably the declining shares of primary and manufacturing
sectors and the growth in services, especially business and other services.

Space does not permit a more detailed analysis by the 16 industries
presented earlier or the 41 detailed industries which underlie those. These
results illustrate more diverse patterns, with some countries benefiting from
reallocation of activities within Europe. These in turn have different
implications for skill requirements across countries.
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4.2. Detailed results by country and occupation

Tables 17 to 22 illustrate how occupational employment structures vary
across Europe, as well as showing how changes over time compare. Tables
17 to 19 focus on overall level, shares within Europe and occupational
structures within countries. The last three tables show the projected changes
in absolute, percentage and annual percentage terms.

As for sectors there are many common themes but also many differences,
especially at the more detailed levels.

These results are crucially dependent upon:

(a) the original LFS data (however LFS has only been used for shares,
absolute numbers have been taken from NA);
(b) the method used for projections.

Livanos and Wilson (2007c) discuss these points in some detail. In the
present set of results the preferred models for projecting occupational and
qualification shares within each sector are based on time series
extrapolations. The data available in each country on a consistent basis vary
considerably and this limits the level of sophistication that can be adopted. In
some cases only short time series are available. In others there are more
years but discontinuities which prevent them all being used.

The default model is a logistic specification, with time as the only
independent variable, fitted on published LFS data for the period 1993-2006.
Where data are unavailable, or inappropriate due to data missing or
inconsistently classified due to changes in classification or other
discontinuities, the estimation period is truncated accordingly. It is clear that
there is considerable room for improvement in the basic data for many
countries and this should be a priority for future research.

Despite these problems, at a broad level the results are robust and show
many similar patterns across countries and over time. Table 18 presents row
% which shows the occupational structure at the broad one-digit level for all
27 countries. The dependence of some countries on skilled agricultural jobs
is clear, as is the importance of service workers or professionals in others.
Some countries are clearly much further down the road towards a knowledge
intensive economy than others.

It is also apparent that there are still some peculiarities in classification
between countries. The UK for example apparently employs far more
managers than most other countries. This may reflect differences in coding
practices and classification rather than real structural differences when
compared to similar economies. The share of managers in total employment
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in the UK employment is just over 15% (Table 18), which is one of the highest
(only exceeded by Ireland where this group accounts for 16%). In most other
countries the corresponding share in 2006 was well below 10%. Some
variations in occupational structure are of course to be expected across
countries.

4.3. Results for replacement demands by country

Estimates of replacement demand by occupation reflect the specific age
structure within each occupation, combined with typical outflow rates for that
occupation. Differences across countries and occupations can in principle be
attributed to either one, or a combination of these attributes. Note that the
age structure is sometimes affected by changes in the classification of
occupations.

Underlying the occupation specific outflow rates are differences in
retirement age, (child) care leave, occupational mobility, and mortality across
gender and age groups, to name just some of the main drivers of outflow
rates. These outflow rates also differ across countries, and within countries
across occupations, due to the institutional setting within which workers are
operating. For further discussion see Kriechel and Cérvers (2007).

Table 23 illustrates how replacement demand (RD) varies across
countries. It compares directly with Table 20 which shows analogous
expansion demand (ED). Together they serve to emphasise the importance
of RD compared to ED, showing that on average RDs are four times the size
of EDs (®).

Table 24 provides a summary of the total number of job openings across
Europe. These are the sum of ED plus RD. The results again highlight the
crucial importance of considering replacement demand as well as expansion
demand. The total number of job openings is usually many times larger than
the expansion demand. The tables provide a general guide to orders of
magnitude of these various elements.

(%) The relative change of RD and ED (in %) can be calculated by relating Tables 23 and 24 to
Table 17.
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CHAPTER 5

Conclusions

The future development of skills — both skill needs and supply — on European
labour markets ranks high on the current policy agenda. The relaunched
Lisbon agenda (2005) emphasises human capital and related investments in
education and training as important policy levers to foster growth,
employment and competitiveness, together with innovation, research and
development. Consequently, the integrated guidelines for growth and jobs
2005-08, as well as 2008-10, ask for better anticipation of skill needs, labour
market shortages and bottlenecks to improve matching of labour market
needs. The 2007 Council Resolution ‘New skills for new jobs’ also stresses
the need to anticipate skill needs — and skill gaps — emerging in the European
labour markets, among other things explicitly by strengthening Cedefop’s
network for the early identification and forecast of skill needs (Skillsnet). That
is why Cedefop has developed, proactively, the skill needs forecast the
results of which have been presented in this publication.

This forecast is not the end of the story. Cedefop will continue this work
with regular updates and further methodological and data improvement, as
well as complementary forecasts of skills supply and detailed analyses of
possible imbalances between supply and demand. The identification and
analysis of future skill trends and its implications will provide sound evidence
for policy-making to prevent or alleviate possible future distortions on labour
markets — skill shortages or gaps, or other forms of skills mismatch such as
oversupply or overqualification of workforces.

5.1. Review

This publication presents — for the first time in Europe — consistent and
comprehensive medium-term projections of employment and skill needs
across the whole of Europe (EU-25 plus Switzerland and Norway — EU-25+).
Starting point is the macroeconomic projection based on the E3ME model for
assessing sectoral employment prospects across Europe, using national
accounts data. These data are combined with data from the European LFS
to break down sectoral employment trends by occupation and qualification.
In addition, various alternative sets of employment projections by
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occupation and (formal) qualification have been produced. These alternative
scenarios cover a range of possible economic situations Europe may face
over the next 5-10 years and their implications for employment and skill
needs. The scenarios also consider the impact of using LFS data as opposed
to national accounts based employment estimates. However, net
employment change — or expansion demand — alone, as estimated by
conventional employment projections, is of only limited value to assess future
job openings. Total requirements have also to consider replacement of
workers leaving the workforce for various reasons. Replacement demands
will in many occupations far outnumber expansion demand.

This project was concerned with developing sound historical and
projections database, including basic data for all individual countries and
related software needed to produce projections of the demand for skills in a
replicable fashion. A key objective was developing a framework in which to
consider alternative possibilities. While there may still be some concerns
about the quality of some of the data for individual countries or for particular
sectors or occupations, this framework enables better data to be easily
incorporated to improve the quality of analysis and projections.

The project involved producing a set of benchmark projections that can be
the foundation for ongoing dialogue about such issues across Europe.
Detailed results for individual countries were presented in country workbooks
to promote a continuing process of dialogue with country experts in order to
try to improve the quality and robustness of the basic data and results, by
taking note of local knowledge

The project has initiated dialogue between individual country experts and
relevant statistical authorities. As this process continues it is hoped that the
quality and reliability of the relevant data and estimates will gradually be
improved. While these results have their limitations, they provide a useful
starting point for thinking about likely future developments in employment
structure across the continent.

5.2. Key findings for Europe’s future skill needs
and policy implications

Europe has experienced considerable structural change over the past few
decades, reflecting both economic and political factors. In terms of
employment patterns this has resulted in continuing shifts away from primary
industries (especially agriculture) and from traditional manufacturing
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industries towards services and knowledge-intensive jobs. The results of the
present forecast suggest that these trends are likely to remain a key feature
over the coming decade, both within individual countries and in the way in
which the division of labour is changing between countries.

The recent enlargement of the EU resulted in increasing diversity in
sectoral employment patterns, with many of the newer Member States
relying to a much greater extent on agriculture and manufacturing for
employment than was the case among older members. But there is evidence
that often this is changing rapidly, with a ‘catching up process for many
countries’ and significant restructuring away from these areas into services.
In part, this is an internal process, particular to each country, but it also
reflects shifting patterns of activities and people across borders, as capital
and labour adjust to the new political and economic situation. The results
suggest that this process of change will continue in the foreseeable future,
but that in the main it will continue to be an evolutionary rather than
revolutionary process.

Nevertheless, substantial change is in prospect. In total, Europe (the 25
Member States as of December 2006 plus Switzerland and Norway) is
expected to see more than 13 million additional jobs (net change) by 2015.
This is despite the loss of well over two million jobs in the primary sector and
half a million in manufacturing industries. Distribution, transport, etc. (which
includes hotels and catering) is projected to see over three million more jobs
over the next decade, while employment in non-marketed services (which
includes health and education) is projected to grow by only slightly less. It is,
however, in business and miscellaneous services that the best prospects for
employment lie, with almost nine million additional jobs being created
between 2006 and 2015. This is the central view.

The alternative scenarios explored suggest that the overall employment
change might range between a low of an increase of 7.5 million and a high
of 17.5 million. The broad patterns by sector are not too sensitive to these
alternatives, manufacturing being the most sensitive sector with job losses of
1.3 million in the more pessimistic scenario but modest growth in the most
optimistic one. All these results point to the enormous challenges policy is
facing to cope with this structural change and the resulting sectoral and
occupational mobility needs. This includes adaptation of workforces and their
skills to new skill requirements by retraining, continuing training — in particular
adults and people at risk of unemployment. Against this background
implementation of lifelong learning strategies and policies to reconcile
flexibility and security becomes a new dimension.
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However, despite the significant changes expected it is also important to
emphasise that the primary and manufacturing sectors will remain important
areas of employment — although skill requirements will also change here. In
the central scenario the primary sector will still employ around 10 million
people by 2015 and manufacturing 35 million. It is important that policy-
makers, education and training providers and individual citizens are aware
that these sectors will remain viable sources of jobs, and crucial components
of the economy.

By themselves these structural changes and shifts of sectoral employment
would have significant implications for skills needed in the future. These
trends are likely to be reinforced by changes in the way work is organised
and jobs are done as a result of technological change and other factors. The
implications for occupational employment are not only for continuing growth
in demand for many highly and medium-skilled workers but also for some
lower skilled categories. In 2006 it is estimated that just under 80 million of
the 210 million people employed in Europe were doing higher level jobs such
as management, professional work of one kind or another or technical
support of those activities. These areas are all expected to experience
increased demand over the next decade.

In contrast, jobs requiring traditional agricultural skilled workers, jobs for
several other craft and related skills and jobs requiring clerical skills are
expected to decline in number. If the trends observed over recent years
continue there will, however, be significant expansion in the numbers of jobs
for many service workers, especially in retail and distribution, and also for
some elementary occupations which up until now typically require little or no
formal training. The latter, in particular, raises concerns about issues of job
quality and related problems of social equality and exclusion for many
European citizens. Technological and other changes are tending to polarise
the demand for skills, creating many jobs at higher levels and at the lower
end of the job spectrum, with low pay and poor terms and conditions. These
results reinforce the need to explore in more detail working conditions, skill
and competence requirements and profiles of these precarious job
segments. They equally emphasise the need for policy-making to initiate
measures in time to prevent or at least alleviate these risks of skills
mismatch.

As noted earlier it is important to recognise that even in those areas where
declining employment levels are expected there will nevertheless be
significant numbers of job openings and needs for education and training.
This is reflected in estimates of replacement demand by occupation. While
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the projections suggest (net) job losses for several occupational categories,
in all cases these losses are more than offset by the need to replace those
leaving because of retirement or other reasons. Concluding, it is important
that policy-makers, education and training providers and individual citizens
are aware that many of those occupations are likely to experience job losses
will remain viable sources of employment and make important contributions
to the economy for many years to come. Of course the nature and skill
requirements of these jobs will not remain unchanged, and it is important to
also understand the way in which they are evolving.

A key aspect is the formal qualifications typically required. Another aspect
relates to key core and generic skills which are in many respects much
harder to measure, but this dimension is not covered in the present project.
While there is no simple one to one relationship between occupations and
qualifications, it is possible to explore how these are changing over time. As
far as (formal) qualifications are concerned it is possible at pan-European
level to undertake only a broad brush analysis focusing on three qualification
levels (high, medium and low).

The results highlight a general increase in qualification levels across most
jobs. At the broadest level the projected changes are even more dramatic
than for occupations. Total employment in Europe is projected to grow by
more than 13 million jobs between 2006 and 2015. This comprises increases
of almost 12.5 million jobs at the highest qualification level (roughly ISCED
levels 5 and 6) and almost 9.5 million jobs at medium level (ISCED level 3
and 4). On the other hand, there is a decline of over 8.5 million jobs for those
with no or few formal qualifications (ISCED levels 0-2). Some of these
changes reflect the expected continued growth in supply of people with
formal qualifications. Another part refers to increasing skill requirements and
preferences of employers to recruit people with higher qualifications — for
whatever reason. However, the present exercise makes no attempt to
separate supply and demand influences (?*). While some have argued that
there is a possibility of oversupply in some areas, there is considerable
evidence of the changing nature of job requirements which increases the
need for formal qualifications in many areas. This is an area where there is
a clear need for further research.

(3%) This issue will be addressed in a follow-up study by Cedefop, in a medium-term forecast of skills
supply in Europe, to be carried out in 2008.
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5.3. Problems and scope for further refinement

Detailed examination of results for individual countries reveals several
outstanding problems and questions. These are especially severe for some
smaller countries where the sample sizes in the European LFS are
inadequate to provide robust estimates. Even for many larger countries there
are problems with the data which can probably only be addressed by further
detailed dialogue between individual country experts and the relevant
statistical authorities.

However, as noted above, the framework developed does allow for
alternative data and assumptions to be incorporated with relative ease.
Therefore, given cooperation with the countries concerned, such issues can,
in principle, be resolved.

It is also important to emphasise that there is considerable scope for
improvement of the methods used to forecast occupational and qualification
structures, as well as to estimate replacement demands. Data limitations and
other technical problems have limited the sophistication of some of the
modelling work, but there is good potential for further refinement and
improvement offered by the framework. The modular approach adopted and
presentation of material in separate country workbooks enables such
developments to take place at individual country level as well as pan-
European level.

5.4. Continuing dialogue: importance of country
expert involvement

The present set of projections was put together with the voluntary
involvement of many individual country experts (see list in Annex Ill). It is
clear from the issues raised in connection with these preliminary results that
such involvement is crucial to ensuring credibility of the results for individual
countries and for improving both estimates and methods.

As with all quantitative projections, a considerable amount of judgement is
needed to develop robust and credible results. This must involve individuals
from individual countries who can bring their unique knowledge and expertise
of data, trends and political strategies on employment and socioeconomic
development in their own countries. The feedback obtained so far suggests
that with such an input it will be possible to develop a much more robust
database. All experts and stakeholders are invited to join in this mission.
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ANNEX |

Detailed tables

Table 25. Employment trends by broad sector, EU-25*

Levels (000s) 1996 2001 2006 2010 2015

Primary sector and utilities 15 052 13 446 11917 10 667 9629
Manufacturing 37 802 37 297 34 871 35 256 34 414
Construction 13729 14 514 15 141 15 598 15 583
Distribution and transport 48 356 52 566 54 242 56 078 57 740
Business and other services 34 022 41 627 45 638 49 626 54 559
Non-marketed services 43753 46 394 48 846 50175 52 011
All industries 192 714 205 844 210 656 217 399 223 936
Shares (%) 1996 2001 2006 2010 2015

Primary sector and utilities 7.8 6.5 5.7 49 4.3
Manufacturing 19.6 18.1 16.6 16.2 154
Construction 71 A 7.2 7.2 7.0
Distribution and transport 25.1 255 25.7 25.8 25.8
Business and other services 17.7 20.2 21.7 22.8 24.4
Non-marketed services 22.7 22.5 23.2 231 23.2
All industries 100.0 100.0 100.0 100.0 100.0
Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15
Primary sector and utilities -2.2 -2.4 -2.7 -2.0 =213
Manufacturing -0.3 -1.3 0.3 -0.5 -0.1
Construction 1.1 0.8 0.7 0.0 0.3
Distribution and transport 1.7 0.6 0.8 0.6 0.7
Business and other services 41 1.9 2.1 1.9 2.0
Non-marketed services 1.2 1.0 0.7 0.7 0.7
All industries 1.3 0.5 0.8 0.6 0.7
Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15
Primary sector and utilities -1 606 -1 529 -1 251 -1 038 -2 289
Manufacturing -505 -2 426 385 -842 -457
Construction 785 627 457 =15 442
Distribution and transport 4210 1676 1836 1662 3498
Business and other services 7 606 4011 3988 4933 8 921
Non-marketed services 2642 2 452 1329 1837 3165
All industries 13131 4 811 6743 6 537 13 280

Source: |ER estimates based on Cambridge Econometrics E3ME model.




Table 26. Employment trends by industry, EU-25*

Detailed tables

Levels (000s) 1996 2001 2006 2010 2015

Agriculture, etc. 12 230 11 096 9753 8 690 7764
Mining and quarrying 1005 724 651 572 500
Food, drink and tobacco 5012 4 987 4781 4743 4 632
Engineering 7943 8 096 7502 7 660 7542
Rest of manufacturing 24 847 24 214 22 588 22 852 22 241
Electricity, gas and water 1817 1626 1514 1404 1 364
Construction 13729 14 514 15141 15598 15583
Distribution 28 945 31127 32 153 33 042 34 031
Hotels and catering 7 891 9158 9932 10 801 11 547
Transport & telecommunications 11 520 12 280 12 157 12 235 12 162
Banking and insurance 5743 6 028 6014 6 040 6 032
Other business services 17 424 23 308 26 140 29 196 33079
Public admin. and defence 13 837 14 157 14 258 14 336 14 432
Education 12 896 13 693 14 507 14 927 15574
Health and social work 17 020 18 545 20 081 20 911 22 005
Miscellaneous services 10 855 12 292 13 485 14 390 15 448
All industries 192 714 205 844 210 656 217 399 223 936
Shares (%) 1996 2001 2006 2010 2015

Agriculture, etc. 6.3 5.4 4.6 4.0 3.5
Mining and quarrying 0.5 0.4 0.3 0.3 0.2
Food, drink and tobacco 2.6 2.4 2.3 2.2 2.1
Engineering 41 39 3.6 3.5 3.4
Rest of manufacturing 12.9 11.8 10.7 10.5 9.9
Electricity, gas and water 0.9 0.8 0.7 0.6 0.6
Construction 7.1 71 7.2 7.2 7.0
Distribution 15.0 15.1 15.3 15.2 15.2
Hotels and catering 4.1 4.4 47 5.0 5.2
Transport & telecommunications 6.0 6.0 58 5.6 54
Banking and insurance 3.0 2.9 2.9 2.8 2.7
Other business services 9.0 11.3 12.4 13.4 14.8
Public admin. and defence 7.2 6.9 6.8 6.6 6.4
Education 6.7 6.7 6.9 6.9 7.0
Health and social work 8.8 9.0 9.5 9.6 9.8
Miscellaneous services 5.6 6.0 6.4 6.6 6.9
All industries 100.0 100.0 100.0 100.0 100.0

Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Table 27. Employment trends by industry, change, EU-25*
Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15
Agriculture, etc. 1.9 -2.5 -2.8 -2.2 209
Mining and quarrying -6.3 -2.1 -3.2 -2.7 -2.9
Food, drink and tobacco -0.1 -0.8 -0.2 -0.5 -0.4
Engineering 0.4 -1.5 0.5 -0.3 0.1
Rest of manufacturing -0.5 -1.4 0.3 -0.5 -0.2
Electricity, gas and water -2.2 -1.4 -1.9 -0.6 -1.2
Construction 11 0.8 0.7 0.0 0.3
Distribution 15 0.7 0.7 0.6 0.6
Hotels and catering 3.0 1.6 2.1 1.3 1.7
Transport & telecommunications 1.3 -0.2 0.2 -0.1 0.0
Banking and insurance 1.0 0.0 0.1 0.0 0.0
Other business services 6.0 2.3 2.8 2.5 2.7
Public admin. and defence 0.5 0.1 0.1 0.1 0.1
Education 1.2 1.2 0.7 0.9 0.8
Health and social work 1.7 1.6 1.0 1.0 1.0
Miscellaneous services 2.5 1.9 1.6 14 15
All industries 1.3 0.5 0.8 0.6 0.7
Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15
Agriculture, etc. -1134 -1 344 -1 062 -926 -1989
Mining and quarrying -281 -73 -78 -72 -150
Food, drink and tobacco £25 -206 -38 =112 -149
Engineering 153 -595 159 -119 40
Rest of manufacturing -633 -1 625 264 -611 -348
Electricity, gas and water -192 -112 -110 -40 -150
Construction 785 627 457 -15 442
Distribution 2182 1025 889 989 1878
Hotels and catering 1268 773 869 746 1615
Transport & telecommunications 760 -123 78 -73 4
Banking and insurance 286 -15 26 -8 18
Other business services 5 884 2 832 3056 3883 6939
Public admin. and defence 320 101 78 96 174
Education 797 814 420 647 1067
Health and social work 1524 1536 831 1094 1924
Miscellaneous services 1437 1193 905 1058 1963
All industries 13131 4 811 6743 6 537 13 280

Source: |ER estimates based on Cambridge Econometrics E3ME model.



Table 28. Employment trends (levels) by occupation, EU-25*

Detailed tables

Levels (000s) 1996 2001 2006 2010 2015
01 Armed Forces 1245 1197 1215 1197 1165
11 Legislators and senior officials 484 603 495 531 596
12 Corporate managers 8 349 9294 9920 11 032 12 346
13 Managers of small enterprises 6 561 6 436 7990 8071 8135
21 Physical, mathematical and

engineering science professionals 5518 5995 6 401 6 944 7 452
22 Life science and health professionals 3698 3345 3 551 3602 3658
23 Teaching professionals 7 862 8 057 8 464 8 595 8736
24 Other professionals 7143 8 086 8933 9927 11 265
31 Physical and engineering

science associate professionals 6 911 7 666 7715 7927 8129
32 Life science and health

associate professionals 4807 5559 5618 5671 5800
33 Teaching associate professionals 2126 2 408 2 606 2874 3315
34 Other associate professionals 13799 16 100 18 013 19 626 21446
41 Office clerks 20 840 20 891 18 795 18 075 16944
42 Customer services clerks 3792 4198 4522 4758 5100
51 Personal & protective services workers | 15408 17 497 18 848 20 154 21361
52 Models, salespersons and

demonstrators 9977 11 221 10 642 10 611 10656
61 Skilled agricultural and fishery

workers 9 829 8 960 7789 6817 6082
71 Extraction and building trades workers | 11 205 11 657 12 597 12 851 12718
72 Metal, machin. & related trades workers | 11 976 11 646 10 466 10 264 9555
73 Precision, handicraft, craft

printing & related trades workers 1865 1614 1444 1298 117
74 Other craft and related trades workers 5595 4975 4 338 4237 3977
81 Stationary plant and related operators 2 034 2 081 2103 2 060 2079
82 Machine operators and assemblers 6 622 6 961 6498 6 588 6596
83 Drivers and mobile plant operators 8414 8 262 8713 8 991 9175
91 Sales & services elementary occupations | 10 408 14 092 15 568 17 095 18630
92 Agricultural, fishery & related labourers 1269 1197 1249 1163 1116
93 Labourers in mining, construction,

manufacturing and transport 4978 5848 6163 6 440 6735
All occupations 192713 | 205844 | 210656 | 217399 | 223 936

Source: 1ER estimates based on Cambridge Econometrics E3ME model.
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Table 29. Employment trends (shares) by occupation, EU-25*

Shares (%) 1996 2001 2006 2010 2015
01 Armed Forces 0.6 0.6 0.6 0.6 0.5
11 Legislators and senior officials 0.3 0.3 0.2 0.2 0.3
12 Corporate managers 43 45 47 51 5.5
13 Managers of small enterprises 3.4 3.1 3.8 3.7 3.6
21 Physical, mathematical & engineering

science professionals 2.9 2.9 3.0 3.2 3.3
22 Life science and health professionals 1.9 1.6 1.7 1.7 1.6
23 Teaching professionals 4.1 3.9 4.0 4.0 3.9
24 Other professionals 3.7 3.9 4.2 4.6 5.0
31 Physical and engineering science

associate professionals 3.6 3.7 3.7 3.6 3.6
32 Life science and health associate

professionals 2.5 2.7 2.7 2.6 2.6
33 Teaching associate professionals 1.1 1.2 1.2 1.3 1.5
34 Other associate professionals 7.2 7.8 8.6 9.0 9.6
41 Office clerks 10.8 101 8.9 8.3 7.6
42 Customer services clerks 2.0 2.0 2.1 2.2 2.3
51 Personal & protective services workers 8.0 8.5 8.9 9.3 9.5
52 Models, salespersons & demonstrators 52 55 5.1 49 4.8
61 Skilled agricultural and fishery workers 5.1 4.4 3.7 3.1 2.7
71 Extraction & building trades workers 5.8 5.7 6.0 59 5.7
72 Metal, machin. & related trades workers 6.2 5.7 5.0 4.7 4.3
73 Precision, handicraft, craft printing

and related trades workers 1.0 0.8 0.7 0.6 0.5
74 Other craft and related trades workers 2.9 2.4 2.1 1.9 1.8
81 Stationary plant and related operators 1.1 1.0 1.0 0.9 0.9
82 Machine operators and assemblers 3.4 3.4 3.1 3.0 2.9
83 Drivers and mobile plant operators 44 4.0 41 41 41
91 Sales and services elementary

occupations 5.4 6.8 7.4 7.9 8.3
92 Agricultural, fishery & related labourers 0.7 0.6 0.6 0.5 0.5
93 Labourers in mining, construction,

manufacturing and transport 2.6 2.8 2.9 3.0 3.0
All occupations 100.0 100.0 100.0 100.0 100.0

Source: |ER estimates based on Cambridge Econometrics ESME model.



Table 30. Employment trends (growth) by occupation, EU-25*

Detailed tables

Growth (% p,a.) 1996-01 | 2001-06 | 2006-10 | 2010-15 | 2006-15
01 Armed Forces -0.8 0.3 -0.4 -0.5 -0.5
11 Legislators and senior officials 4.5 -3.9 1.7 2.3 2.1
12 Corporate managers 2.2 1.3 2.7 2.3 2.5
13 Managers of small enterprises -0.4 44 0.3 0.2 0.2
21 Physical, mathematical and engineering

science professionals 1.7 1.3 2.1 14 1.7
22 Life science and health professionals -2.0 1.2 0.4 0.3 0.3
23 Teaching professionals 0.5 1.0 0.4 0.3 0.4
24 Other professionals 2.5 2.0 2.7 2.6 2.6
31 Physical and engineering science

associate professionals 2.1 0.1 0.7 0.5 0.6
32 Life science and health associate

professionals 2.9 0.2 0.2 0.4 0.4
33 Teaching associate professionals 2.5 1.6 2.5 2.9 2.7
34 Other associate professionals 3.1 2.3 2.2 1.8 2.0
41 Office clerks 0.0 -2.1 -1.0 =18 -1.1
42 Customer services clerks 2.1 15 1.3 14 1.3
51 Personal & protective services workers 2.6 15 1.7 1.2 1.4
52 Models, salespersons & demonstrators 2.4 -1.1 -0.1 0.1 0.0
61 Skilled agricultural & fishery workers -1.8 -2.8 -3.3 -2.3 -2.7
71 Extraction and building trades workers 0.8 1.6 0.5 -0.2 0.1
72 Metal, machin. & related trades workers -0.6 -2.1 -0.5 -1.4 -1.0
73 Precision, handicraft, craft printing

and related trades workers -2.8 -2.2 -2.6 -2.0 -2.3
74 Other craft and related trades workers -2.3 -2.7 -0.6 =18 -1.0
81 Stationary plant and related operators 0.5 0.2 -0.5 0.2 -0.1
82 Machine operators and assemblers 1.0 -1.4 0.3 0.0 0.2
83 Drivers and mobile plant operators -0.4 11 0.8 0.4 0.6
91 Sales and services elementary

occupations 6.2 2.0 2.4 1.7 2.0
92 Agricultural, fishery & related labourers -1.2 0.9 -1.8 -0.8 -1.3
93 Labourers in mining, construction,

manufacturing and transport 383 1.1 1.1 0.9 1.0
All occupations 1.3 0.5 0.8 0.6 0.7

Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Table 31. Employment trends (change) by occupation, EU-25*

Change (000s) 1996-01 | 2001-06 | 2006-10 | 2010-15 | 2006-15
01 Armed Forces -48 18 -18 -32 SOl
11 Legislators and senior officials 119 -108 35 65 101
12 Corporate managers 945 626 1112 1314 2426
13 Managers of small enterprises -125 1554 81 64 145
21 Physical, mathematical & engineering

science professionals 478 406 543 509 1052
22 Life science and health professionals -354 206 51 56 107
23 Teaching professionals 195 408 130 141 271
24 Other professionals 943 847 994 1338 2332
31 Physical and engineering science

associate professionals 755 48 212 202 414
32 Life science and health associate

professionals 751 60 53 129 182
33 Teaching associate professionals 282 198 268 441 709
34 Other associate professionals 2 301 1913 1613 1820 3434
41 Office clerks 51 -2 096 -719 -1131 -1 851
42 Customer services clerks 405 324 235 342 578
51 Personal & protective services workers 2089 1 351 1307 1207 2514
52 Models, salespersons & demonstrators 1244 -579 -31 45 14
61 Skilled agricultural & fishery workers -869 -1171 -972 -735 -1 707
71 Extraction & building trades workers 452 940 254 -133 121
72 Metal, machin. & related trades workers -330 -1181 -202 -710 -911
73 Precision, handicraft, craft printing

and related trades workers -251 -171 -146 -127 -273
74 Other craft and related trades workers -620 -637 -101 -260 -361
81 Stationary plant and related operators 47 22 -43 19 -24
82 Machine operators and assemblers 339 -462 89 8 98
83 Drivers and mobile plant operators -152 451 278 184 461
91 Sales & services element. occupations 3684 1476 1527 1535 3062
92 Agricultural, fishery & related labourers -72 53 -86 -48 -134
93 Labourers in mining, construction,

manufacturing and transport 870 314 278 295 572
All occupations 13131 4 811 6743 6 537 13 280

Source: |ER estimates based on Cambridge Econometrics E3ME model.



Detailed tables

Table 32. Replacement demand by occupation, broad group, EU-25*

2006-15 (000s)

Levels (000s) 1096 | 2001 | 2006 | 2010 | 2015 | ghans. |Replacen. ,eqTfi'fe'm_

Armed forces 1245 1197 1215 1197 | 1165 -51 294 244

Legislators, senior

officials and managers | 15394 | 16333 | 18405| 19633 | 21076| 2671 | 4362 | 7034

Professionals 24220 | 25482 | 27349| 29067 | 31111| 3762 5747 | 9509

Technicians & associate

professionals 27643 | 31733 | 33952| 36099 | 38691 | 4739 6857 | 11596

Clerks 24632 | 25088 | 23317 | 22833 | 22044 | -1273| 5772 | 4498

Service workers & shop

& market sales workers | 25385 | 28 717| 29490 30765 | 32017| 2528 | 8039 | 10567

Skilled agricultural and

fishery workers 9829 | 8960, 7789 6817 | 6082| -1707| 2201 494

Craft and related trades

workers 30641 | 29893 | 28845| 28650 | 27420 | -1425| 7493 | 6067

Plant and machine

operators & assemblers | 17 069 | 17304 | 17 314| 17639 | 17 850 536 | 4048 | 4584

Elementary occupations| 16 655 | 21137 22980| 24699 | 26480 3501| 6183 | 9689

All occupations 192 713 | 205 844 | 210 656 | 217 399 |22 3936 | 13280 | 51 001 | 64 281
2006-15 (%)

Shares (%) 1996 | 2001 | 2006 | 2010 | 2015 | ganand | domend requiiem.

Armed forces 0.6 0.6 0.6 0.6 0.5 -4.2 24.2 20.1

Legislators, senior

officials and managers 8.0 79 8.7 9.0 9.4 14.5 23.7 38.2

Professionals 12.6 124 13.0 13.4 13.9 13.8 21.0 34.8

Technicians & associate

professionals 14.3 154 16.1 16.6 17.3 14.0 20.2 34.2

Clerks 12.8 12.2 11.1 10.5 9.8 -5.5 24.8 19.3

Service workers & shop

& market sales workers 13.2 14.0 14.0 14.2 14.3 8.6 27.3 35.8

Skilled agricultural &

fishery workers 51 4.4 3.7 341 2.7 -21.9 28.3 6.3

Craft & related trades

workers 15.9 145 13.7 13.2 12.2 -4.9 26.0 21.0

Plant and machine

operators & assemblers 8.9 8.4 8.2 8.1 8.0 3.1 23.4 26.5

Elementary occupations 8.6 10.3 10.9 11.4 11.8 15.2 26.9 422

All occupations 100.0 | 100.0 100.0| 100.0 | 100.0 6.3 24.2 30.5
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2006-15 (% p.a.)

Growth (% p.a.) 1996-01 | 2001-06 | 2001-06 | 2006-10 | 2006-15| ganand | doraand | requirem.
Armed forces -0.8 0.3 -0.4 -0.5 -0.5 -0.5 2.4 2.1
Legislators, senior

officials and managers 1.2 2.4 1.6 1.4 15 15 2.4 3.7
Professionals 1.0 14 1.5 14 1.4 14 2.1 3.4
Technicians &

associate professionals 2.8 14 15 1.4 15 15 2.1 3.3
Clerks 04 =15 -0.5 -0.7 -0.6 -0.6 2.5 2.0
Service workers & shop

& market sales workers 2.5 0.5 11 0.8 0.9 0.9 2.7 3.5
Skilled agricultural

& fishery workers -1.8 -2.8 -3.3 -2.3 2.7 -2.7 2.8 0.7
Craft and related

trades workers -0.5 -0.7 -0.2 -0.9 -0.6 -0.6 2.6 21
Plant and machine

operators & assemblers 0.3 0.0 0.5 0.2 0.3 0.3 2.4 2.6
Elementary occupations 4.9 1.7 1.8 1.4 1.6 1.6 2.7 4.0
All occupations 1.3 0.5 0.8 0.6 0.7 0.7 2.4 3.0

Note: expansion demand = net change
Source: |ER estimates based on Cambridge Econometrics E3ME model.




Detailed tables

Table 33. Implications for qualifications, broad groups, EU-25*

Levels (000s) 1996 2001 2006 2010 2015

Low qualification 63 339 55 671 55104 51209 46 516
Medium qualification 89 127 102 799 102 291 107 508 111 752
High qualification 40 248 47 374 53 261 58 682 65 668
All qualifications 192 714 205 844 210 656 217 399 223 936
Shares (%) 1996 2001 2006 2010 2015

Low qualification 32.9 27.0 26.2 23.6 20.8
Medium qualification 46.2 499 48.6 49.5 49.9
High qualification 20.9 23.0 25.3 27.0 29.3
All qualifications 100.0 100.0 100.0 100.0 100.0
Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15
Low qualification -2.5 -0.2 -1.8 -1.9 -1.9
Medium qualification 2.9 -0.1 1.3 0.8 1.0
High qualification B 2.4 2.5 2.3 2.4
All qualifications 1.3 0.5 0.8 0.6 0.7
Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15
Low qualification -7 667 -567 -3 895 -4 693 -8 588
Medium qualification 13 672 -508 5217 4244 9 461
High qualification 7126 5 887 5421 6 986 12 408
All qualifications 13 131 4811 6743 6 537 13 280

Source: |ER estimates based on Cambridge Econometrics E3ME model.
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Table 34a. Employment by sector, occupation and qualification, 1996-2015,

All qualifications
All industries 1996 2006 2015 1996
Armed forces 1245 1215 1165 315
Legislators, senior officials and managers 15 394 18 405 21076 3960
Professionals 24 220 27 349 31111 874
Technicians and associate professionals 27 643 33 952 38 691 3792
Clerks 24 632 23 317 22 044 6 580
Service workers and shop and market sales workers 25 385 29 490 32017 10 701
Skilled agricultural and fishery workers 9829 7789 6 082 5 691
Craft and related trades workers 30 641 28 845 27 420 11912
Plant and machine operators and assemblers 17 069 17 314 17 850 8 656
Elementary occupations 16 655 22 980 26 480 10 859
All occupations 192 714 210 656 223 936 63 339
Primary sector and utilities 1996 2006 2015 1996
Armed forces 0 1 0 0
Legislators, senior officials and managers 621 628 606 183
Professionals 334 358 380 13
Technicians and associate professionals 633 647 716 60
Clerks 515 402 336 109
Service workers and shop and market sales workers 130 116 122 51
Skilled agricultural and fishery workers 9 205 7012 5259 5417
Craft and related trades workers 1257 793 599 267
Plant and machine operators and assemblers 879 667 529 351
Elementary occupations 1479 1295 1083 1047
All occupations 15 052 11 917 9 629 7 499
Manufacturing 1996 2006 2015 1996
Armed forces 2 3 2 0
Legislators, senior officials and managers 2 555 2 569 2 892 485
Professionals 2109 2 466 2 897 88
Technicians and associate professionals 4220 4 692 5089 559
Clerks 3550 2 850 2 579 943
Service workers and shop and market sales workers 885 826 879 347
Skilled agricultural and fishery workers 52 55 29 27
Craft and related trades workers 13 347 10 797 9413 5295
Plant and machine operators and assemblers 8378 8 040 8198 4533
Elementary occupations 2 705 2573 2436 1591
All occupations 37 802 34 871 34 414 13 869
Construction 1996 2006 2015 1996
Armed forces 0 0 0 0
Legislators, senior officials and managers 837 1011 1200 201
Professionals 548 560 684 27
Technicians and associate professionals 823 906 1083 84
Clerks 789 735 740 203
Service workers and shop and market sales workers 73 62 66 27
Skilled agricultural and fishery workers 25 25 21 11
Craft and related trades workers 8 601 9444 9285 3593
Plant and machine operators and assemblers 970 1032 1073 476
Elementary occupations 1063 1 366 1431 710
All occupations 13 729 15141 15583 5332




EU-25* (000s)

Low qualification

Medium qualification

Detailed tables

High qualification

2006 2015 1996 2006 2015 1996 2006 2015
275 208 691 677 687 239 263 270
3635 3231 6359 7658 827 5075 7112 9574
547 630 3749 4298 5772 19 697 22 504 24709
3217 3156 16 086 18 793 19 957 7765 11 943 15578
4 694 3 957 15 161 14 421 12 993 2 891 4202 5094
9132 7590 13108 17 388 19 953 1576 2 969 4475
3543 2 037 3784 3772 3 465 354 474 580
10 454 8528 16 971 16 403 16 485 1758 1989 2408
7049 5 637 7885 9511 11191 528 754 1022
12 559 11 542 5332 9369 12 980 464 1051 1958
55104 46 516 89 127 102 291 111 752 40 248 53 261 65 668
2006 2015 1996 2006 2015 1996 2006 2015
0 0 0 1 0 0 0 0

209 140 258 236 192 180 182 274

9 7 65 7 76 255 278 297

56 57 431 423 444 141 168 215
66 42 351 273 232 95 63 62
39 25 69 67 78 9 10 19
3222 1761 3477 3377 3011 310 414 488
174 122 919 572 433 4l 47 43
237 165 499 406 343 29 24 21
793 514 391 450 490 4 52 79
4 805 2 832 6 462 5875 5300 1091 1238 1497
2006 2015 1996 2006 2015 1996 2006 2015
2 1 2 1 1 0 0 0

380 338 1019 1025 1123 1050 1164 1431
69 81 420 514 648 1600 1883 2169
513 490 2 602 2791 2 853 1059 1388 1745
617 465 2280 1868 1728 327 365 385
254 233 487 499 548 51 72 98
28 10 22 25 18 3 2 1

3 666 2732 7353 6425 5929 700 707 751
3 336 2 630 3 602 4337 5097 242 367 471
1298 993 1046 1167 1302 68 108 141
10 163 7974 18 832 18 652 19 247 5101 6 057 7193
2006 2015 1996 2006 2015 1996 2006 2015
0 0 0 0 0 0 0 0

259 290 385 448 489 251 305 420
17 31 86 118 168 434 425 485

95 111 548 560 593 191 252 379
170 140 499 446 436 87 118 165
20 22 42 36 36 3 6 8

10 7 12 14 12 2 2 1
3920 3224 4 564 4944 5221 444 580 841
493 375 478 511 651 17 28 47
838 675 331 483 678 22 46 78

5 821 4 875 6 945 7559 8 285 1451 1761 2423
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Table 34b. Employment by sector, occupation and qualification, 1996-2015,

All qualifications
Distribution and transport 1996 2006 2015 1996
Armed forces 3 8 10 1
Legislators, senior officials and managers 6 950 8018 8179 2 385
Professionals 1255 1712 2277 75
Technicians and associate professionals 4949 6 385 7603 915
Clerks 7 463 7 403 7592 2375
Service workers and shop and market sales workers 14 047 15 407 16 214 6 100
Skilled agricultural and fishery workers 135 159 153 45
Craft and related trades workers 4906 4 653 4545 1853
Plant and machine operators and assemblers 5 336 5768 5999 2 554
Elementary occupations 3311 4730 5167 2088
All occupations 48 356 54 242 57 740 18 391
Business and other services 1996 2006 2015 1996
Armed forces 14 13 12 5
Legislators, senior officials and managers 3027 4374 5935 553
Professionals 6 576 7 660 9140 322
Technicians and associate professionals 6 746 9 045 10 391 935
Clerks 7119 7002 6 462 1611
Service workers and shop and market sales workers 3279 4 366 5495 1462
Skilled agricultural and fishery workers 213 337 400 101
Craft and related trades workers 1515 2359 2899 513
Plant and machine operators and assemblers 931 1264 1522 466
Elementary occupations 4 601 9219 12 303 3202
All occupations 34 022 45 638 54 559 9171
Non-marketed services 1996 2006 2015 1996
Armed forces 1225 1191 1140 309
Legislators, senior officials and managers 1404 1 806 2 265 152
Professionals 13 400 14 592 15731 348
Technicians and associate professionals 10 272 12 278 13810 1239
Clerks 5196 4 926 4 336 1339
Service workers and shop and market sales workers 6972 8713 9241 2713
Skilled agricultural and fishery workers 199 201 220 89
Craft and related trades workers 1015 800 678 390
Plant and machine operators and assemblers 575 543 530 276
Elementary occupations 3495 3798 4060 2221
All occupations 43 753 48 346 52 011 9077

Source: |ER estimates based on Cambridge Econometrics E3ME model.



EU-25* (000s)

Low qualification

Medium qualification

Detailed tables

High qualification

2006 2015 1996 2006 2015 1996 2006 2015
3 1 2 4 4 0 1 5
2195 1533 3183 3912 3 857 1381 1911 2789
66 98 309 435 626 871 1211 15563
912 874 3085 3883 4325 949 1590 2404
1782 1769 4452 4 635 4 476 635 985 1347
5092 4246 7232 9008 9829 714 1307 2138
46 30 78 e 103 13 14 20
1531 1328 2731 2758 2795 322 364 423
2227 1682 2 607 3 288 3 953 175 253 364
2339 2106 1105 2144 2 637 119 246 423
16 194 13 666 24 786 30 166 32 606 5179 7 881 11 467
2006 2015 1996 2006 2015 1996 2006 2015
4 1 8 5 7 2 4 4

511 845 1121 1564 2035 1353 2298 3055
223 243 1066 1570 2120 5188 5 867 6777
858 929 3948 4 824 4968 1864 3 363 4494
1148 937 4 435 4221 3594 1073 1632 1931
1414 1392 1586 2 467 3359 231 484 744
152 151 98 154 194 14 31 95
873 879 854 1266 1750 148 220 269
523 596 421 683 836 44 58 90
5311 5584 1265 3437 5692 134 4n 1028
11018 11 557 14 800 20 191 24 555 10 050 14 429 18 447
2006 2015 1996 2006 2015 1996 2006 2015
267 205 679 667 675 237 257 260
81 85 394 473 575 859 1252 1605
163 170 1802 1590 2133 11249 12 839 13 428
782 695 5473 6313 6774 3560 5183 6 341
910 604 3143 2977 2527 714 1039 1205
231 1672 3692 5312 6101 567 1090 1468
85 79 97 104 127 13 12 14
291 242 551 438 356 74 4l 80
234 190 277 286 311 21 23 29
1980 1670 1195 1688 2181 79 129 209
7104 5611 17 302 19 847 21759 17 374 21 894 24 641
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ANNEX I

Classifications and aggregations
used

Industries and sectors

Aggregation of NACE Rev 1.1 two and three digit industries
to 41 industries

41-industry [NACE] NACE Rev 1.1 [NACE]

1 Agriculture, etc.[01-05] Agriculture, hunting and related service activities [01]

Forestry, logging and related service activities [02]

Fishing, fish farming and related service activities [05]

2 Coal [10] Mining of coal and lignite; extraction of peat [10]

3 Oiland gas, etc.[11, 12] Extraction of crude petroleum and natural gas;
service activities incidental to oil and gas extraction,
excluding surveying [11]

Mining of uranium and thorium ores [12]

4 QOther mining [13, 14] Mining of metal ores [13]
Other mining and quarrying [14]
5 Food, drink and tobacco Manufacture of food products and beverages [15]
[15, 16]

Manufacture of tobacco products [16]

6 Textiles, clothing and leather | Manufacture of textiles [17]

[17-19] Manufacture of wearing apparel; dressing and dyeing

of fur [18]

Tanning and dressing of leather; manufacture
of luggage, handbags, saddlery, harness and footwear
[19]

7 Wood and paper [20, 21] Manufacture of wood and of products of wood and
cork, except furniture; manufacture of articles of straw
and plaiting materials [20]

Manufacture of pulp, paper and paper products [21]




Classifications and aggregations used 105

Printing and publishing [22]

Publishing, printing and reproduction of recorded
media [22]

Manufactured fuels [23]

Manufacture of coke, refined petroleum products and
nuclear fuel [23]

10 Pharmaceuticals [24.4] Manufacture of pharmaceuticals, medicinal chemicals
and botanical products [24.4]

11 Chemicals nes [24(ex24.4)] Manufacture of chemicals and chemical products
(except pharmaceuticals, etc.) [24 (ex 24.4)]

12 Rubber and plastics [25] Manufacture of rubber and plastic products [25]

13 Non-metallic mineral products | Manufacture of other non-metallic mineral products

[26] [26]

14 Basic metals [27] Manufacture of basic metals [27]

15 Metal goods [28] Manufacture of fabricated metal products, except
machinery and equipment [28]

16 Mechanical engineering [29] Manufacture of machinery and equipment n.e.c. [29]

17 Electronics [30, 32] Manufacture of office machinery and computers [30]
Manufacture of radio, television and communication
equipment and apparatus [32]

18 Electrical engineering Manufacture of electrical machinery and apparatus

and instruments [31,33] n.e.c. [31]

Manufacture of medical, precision and optical
instruments, watches and clocks [33]

19 Motor vehicles [34] Manufacture of motor vehicles, trailers and semi-
trailers [34]

20 Other transport equipment [35]| Manufacture of other transport equipment [35]

21 Manufacturing nes [36, 37] Manufacture of furniture; manufacturing n.e.c. [36]
Recycling [37]

22 Electricity [40.1, 40.3] Electricity, steam and hot water supply [40.1, 40.3]

23 Gas supply [40.2] Manufacture of gas; distribution of gaseous fuels
through mains [40.2]

24 Water supply [41] Collection, purification and distribution of water [41]

25 Construction [45] Construction [45]

26 Distribution [50, 51] Sale, maintenance and repair of motor vehicles and

motorcycles; retail sale of automotive fuel [50]
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Wholesale trade and commission trade, except of motor
vehicles and motorcycles [51]
27 Retailing [52] Retail trade, except of motor vehicles and motorcycles;
repair of personal and household goods [52]
28 Hotels and catering [55] Hotels and restaurants [55]
29 Land transport, etc.[60, 63] Land transport; transport via pipelines [60]
Supporting and auxiliary transport activities;
activities of travel agencies [63]
30 Water transport [61] Water transport [61]
31 Air transport [62] Air transport [62]
32 Communications [64] Post and telecommunications [64]
33 Banking and finance [65, 67] | Financial intermediation, except insurance
and pension funding [65]
Activities auxiliary to financial intermediation [67]
34 Insurance [66] Insurance and pension funding, except compulsory
social security [66]
35 Computing services [72] Computer and related activities [72]
36 Professional services Real estate activities [70]
[70, 71,73, 74.1-74.4] Renting of machinery and equipment without operator
and of personal and household goods [71]
Research and development [73]
Other business activities (professional services)
[74.1-74.4]
37 Other Business services Other business activities (business services)
[74.5-74.8] [74.5-74.8]
38 Public administration Public administration and defence;
and Defence [75] compulsory social security [75]
39 Education [80] Education [80]
40 Health and social work [85] Health and social work [85]
41 Miscellaneous services Sewage and refuse disposal, sanitation and similar

[90-93, 95-97, 99]

activities [90]

Activities of membership organisations n.e.c. [91]

Recreational, cultural and sporting activities [92]




Classifications and aggregations used

Other service activities [93]

Activities of households as employers of domestic
staff [95]

Undifferentiated goods producing activities of private
households for own use [96]

Undifferentiated services producing activities of private
households for own use [97]

Extra-territorial organisations and bodies [99]

Source: http://forum.europa.eu.int/irc/dsis/employment/info/data/eu_Ifs/Related_documents/Nace_Rev_1.1.htm

Aggregation of 41-industry to 16-industry

16-industry [NACE]

41-industry [NACE]

1 Agriculture, etc.[01-05]

Agriculture, etc.[01-05]

2 Mining and quarrying [10-14]

Coal [10]

Oil and gas, etc.[11, 12]

SN | =

Other mining [13, 14]

3 Food, drink and tobacco [15-16]

Food, drink and tobacco [15, 16]

4 Engineering [29-33]

16

Mechanical engineering [29]

17

Electronics [30, 32]

Electrical engineering and instruments
[31, 33]

5 Rest of manufacturing [17-28, 34-37]

Textiles, clothing and leather [17-19]

Wood and paper [20, 21]

@ | N[

Printing and publishing [22]

Manufactured fuels [23]

10

Pharmaceuticals [24.4]

11

Chemicals nes [24(ex24.4)]

12

Rubber and plastics [25]

13

Non-metallic mineral products [26]

14

Basic metals [27]

15

Metal goods [28]
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16-industry [NACE] 41-industry [NACE]

19 Motor vehicles [34]

20 Other transport equipment [35]

21 Manufacturing nes [36, 37]

6 Electricity, gas and water [40-41] 22 Electricity [40.1, 40.3]

23 Gas supply [40.2]

24  Water supply [41]

7 Construction [45] 25 Construction [45]
8 Distribution [50-52] 26 Distribution [50, 51]
27 Retailing [52]
9 Hotels and catering [55] 28 Hotels and catering [55]
10 Transport and telecommunications 29 Land transport, etc.[60, 63]
[60-64] 30 Water transport [61]

31 Air transport [62]

32 Communications [64]

11 Banking and insurance [65-67] 33 Banking and finance [65, 67]

34 Insurance [66]

12 Other business services [70-74] 35 Computing services [72]

36 Professional services
[70, 71, 73, 74.1-74 4]

37 Other business services [74.5-74.8]

13 Public admin and defence [75] 38 Public administration and defence [75]
14 Education [80] 39 Education [80]
15 Health and social work [85] 40 Health and social work [85]

16 Miscellaneous services [90-99] 41 Miscellaneous Services [90-93, 95, 99]




Classifications and aggregations used

Aggregation of 41-industry to 6-industry

6-industry [NACE]

41-industry [NACE]

1 Primary sector and utilities
[01-14, 40, 41]

1

Agriculture, etc.[01-05]

2

Coal [10]

3

Oil and gas, etc.[11, 12]

4

Other mining [13, 14]

22

Electricity [40.1, 40.3]

23

Gas supply [40.2]

24

Water supply [41]

2 Manufacturing [15-37]

Food, drink and tobacco [15, 16]

Textiles, clothing and leather [17-19]

Wood and paper [20, 21]

Printing and publishing [22]

5
6
7
8
9

Manufactured fuels [23]

10

Pharmaceuticals [24.4]

11

Chemicals nes [24(ex24.4)]

12

Rubber and plastics [25]

13

Non-metallic mineral products [26]

14

Basic metals [27]

15

Metal goods [28]

16

Mechanical engineering [29]

17

Electronics [30, 32]

18

Electrical engineering and
instruments [31, 33]

19

Motor vehicles [34]

20

Other transport equipment [35]

21

Manufacturing nes [36, 37]

3 Construction [45]

25

Construction [45]

4 Distribution and transport [50-64]

26

Distribution [50, 51]

27

Retailing [52]

28

Hotels and catering [55]
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6-industry [NACE] 41-industry [NACE]

29 Land transport, etc.[60, 63]
30 Water transport [61]

31 Air transport [62]

32 Communications [64]

5 Business and other services 33 Banking and finance [65, 67]
[65-74, 90-99] 34

Insurance [66]

35 Computing services [72]

36 Professional services
[70,71,73, 74.1-74.4]

37 Other Business services [74.5-74.8]
41 Miscellaneous services [90-93,95,99]
6 Non-marketed services [75, 80, 85] 38 Public administration and defence [75]
39 Education [80]

40 Health and social work [85]

Qualifications

Level of qualification

Low qualification At most lower secondary (ISCED 0-2)
Medium qualification Upper secondary (ISCED 3-4)
High qualification Tertiary (ISCED 5-6)

ISCED 0: pre-primary education

Programmes at level 0, (pre-primary) defined as the initial stage of organised
instruction, are designed primarily to introduce young children to a school-
type environment, to provide a bridge between the home and a school based
atmosphere. Upon completion of these programmes, children continue their
education at level 1 (primary education).

ISCED 1: primary education or first stage of basic education

Programmes at level 1 are normally designed on a unit or project basis to
give students a sound basic education in reading, writing and mathematics
along with an elementary understanding of other subjects such as history,



Classifications and aggregations used

geography, natural science, social science, art and music. In some cases
religious instruction is featured. The core at this level consists of education
provided for children, the customary or legal age of entrance being not
younger than five years or older than seven years. This level covers, in
principle, six years of full-time schooling.

ISCED 2: lower secondary education or second stage of basic
education

The contents of education at this stage are typically designed to complete the
provision of basic education which began at ISCED level 1. In many, if not
most countries, the educational aim is to lay the foundation for lifelong
learning and human development. The programmes at this level are usually
on a more subject oriented pattern using more specialised teachers and more
often several teachers who conduct classes in their field of specialisation. The
full implementation of basic skills occurs at this level. The end of this level
often coincides with the end of compulsory schooling where it exists.

ISCED 3: (upper) secondary education

This level of education typically begins at the end of full-time compulsory
education for those countries that have a system of compulsory education.
More specialisation may be observed at this level than at ISCED level 2 and
often teachers need to be more qualified or specialised than for ISCED level 2.
The entrance age to this level is typically 15 to 16 years. The educational
programmes included at this level typically require the completion of some
nine years of full-time education (since the beginning of level 1) for admission
or a combination of education and vocational or technical experience.
 ISCED 3A: programmes designed to provide direct access to ISCED 5A;

+ ISCED 3B: programmes designed to provide direct access to ISCED 5B;

» ISCED 3C: programmes not designed to lead to ISCED 5A or 5B.

ISCED 4: post-secondary non tertiary education

ISCED 4 captures programmes that straddle the boundary between upper
secondary and post-secondary education from an international point of view,
even though they might clearly be considered as upper secondary or post-
secondary programmes in a national context. These programmes can,
considering their content, not be regarded as tertiary programmes. They are
often not significantly more advanced than programmes at ISCED 3 but they
serve to broaden the knowledge of participants who have already completed
a programme at level 3.
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Typical examples are programmes designed to prepare students for
studies at level 5 who, although having completed ISCED level 3, did not
follow a curriculum which would allow entry to level 5, i.e. pre-degree
foundation courses or short vocational programmes. Second cycle
programmes can be included as well.

* ISCED 4A: see text for ISCED 3
* ISCED 4B: see text for ISCED 3
* ISCED 4C: see text for ISCED 3

ISCED 5: first stage of tertiary education (not leading directly to an
advanced research qualification)

This level consists of tertiary programmes having an educational content
more advanced than those offered at levels 3 and 4. Entry to these
programmes normally requires the successful completion of ISCED level 3A
or 3B or a similar qualification at ISCED level 4A. They do not lead to the
award of an advanced research qualification (ISCED 6). These programmes
must have a cumulative duration of at least two years.

ISCED 5A: programmes that are largely theoretically based and are
intended to provide sufficient qualifications for gaining entry into advanced
research programmes and professions with high skills requirements.

ISCED 5B: programmes that are practically oriented/ occupationally
specific and are mainly designed for participants to acquire the practical skills
and know-how needed for employment in a particular occupation or trade or
class of occupations or trades, the successful completion of which usually
provides participants with a labour-market relevant qualification.

ISCED 6: second stage of tertiary education (leading to an advanced
research qualification)
This level is reserved for tertiary programmes which lead to the award of an
advanced research qualification. The programmes are, therefore, devoted to
advanced study and original research and not based on course-work only.
They typically require the submission of a thesis or dissertation of
publishable quality which is the product of original research and represents
a significant contribution to knowledge. They prepare graduates for faculty
posts in institutions offering ISCED 5A programmes, as well as research
posts in government, industry, etc.
Documentation by EULFS: Levels of education and training ISCED 1997
(http://circa.europa.eu/irc/dsis/employment/info/data/eu_lfs/Related_documents/
ISCED_EN.htm)



Classifications and aggregations used

Occupations
ISCO

Major group 1: legislators, senior officials and managers

11 Legislators and senior officials

12 Corporate managers

13 Managers of small enterprises

Major group 2: professionals

21 Physical, mathematical and engineering science professionals

22 Life science and health professionals

23  Teaching professionals

24 Other professionals

Major group 3: technicians and associate professionals

31 Physical and engineering science associate professionals

32  Life science and health associate professionals

33 Teaching associate professionals

34 Other associate professionals

Major group 3: clerks

41 Office clerks

42  Customer services clerks

Major group 4: service workers and shop and market sales workers

51 Personal and protective services workers

52 Models, salespersons and demonstrators

Major group 6: Skilled agricultural and fishery workers

61  Skilled agricultural and fishery workers

Major group 7: craft and related trades workers

71 Extraction and building trades workers

72 Metal, machinery and related trades workers

73 Precision, handicraft, craft printing and related trades workers

74 Other craft and related trades workers

Major group 8: plant and machine operators and assemblers

81 Stationary plant and related operators

82 Machine operators and assemblers

83  Drivers and mobile plant operators

Major group 9: elementary occupations

91  Sales and services elementary occupations

92  Agricultural, fishery and related labourers

93 Labourers in mining, construction, manufacturing and transport

Major group 0: armed forces
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ANNEX 1l

List of contributing country
experts

Name Organisation

Austria LASSNIGG, Lorenz Institute for Advanced Studies
STEINER, Peter Institute for Advanced Studies
VOGTENHUBER, Stefan Institute for Advanced Studies
HUEMER, Ulrike WIFO
MAHRINGER, Helmut WIFO

Belgium SCHATTEMAN, Paul Ministry of Education and Training
HENDRICKX, Koen Federal Planning Bureau

Bulgaria KUNEV, Ruslan NCVT within the BGCI
BRATOEVA, Liliya NCVT

Croatia NESTIC, Danijel Institute of Economics
CRNKOVIC-POZAIC, Sanja | CEPOR

Cyprus MOUROQUZIDES, Yiannis Human Resource Development Authority

OXINQS, George

Human Resource Development Authority

Czech Republic

HAVLICKOVA, Vera

National Training Fund, National Observatory
of Employment and Training

MICHALICKA, Ludvik

Research Institute for Labour and Social
Affairs

LAPACEK, Michal

National Training Fund, National Observatory
of Employment and Training

LEPIC, Martin Education

Policy Centre, Charles University in Prague

KOUCKY, Jan Education

Policy Centre, Charles University in Prague

Estonia LAMBING, Mario Ministry of Economic Affairs and
Communication
MERIKULL, Jaanika University of Tartu
Finland TIAINEN, Pekka Ministry of Labour




List of contributing country experts

Name Organisation
France SAUVAGEOQT, Claude DEPP — Ministry of Education
ESTRADE, Marc-Antoine Centre d’analyse stratégique
OMALEK, Laure Ministére de 'Emploi — DARES
Germany SCHNEIDER, Marc Institute for the Study of Labour (IZA)
VOGLER-LUDWIG, Kurt Economix
Greece CHLETSOS, Michalis University of loannina, Dept of economics
KAMINIQTI, Olimpia Employment Observatory
Hungary HARS, Agnes Kopint-Tarki
Ireland FOX, Roger FAS
LUNN, Pete Economical and Social Research Institute
Italy DELL’ARINGA, Carlo Universita Cattolica
TORCHIO, Nicoletta IRS — Istituto per la Ricerca Sociale
Latvia JAKOBSONS, Andrejs Riga Business School
Lithuania SVENTICKAITE, Kristina Institute of Labour and Social Research
DUMCIUS, Rimantas Public Policy and Management Institute
KVEDARAS, Virmantas Vilnius University, Dept of Econometric
Analysis Luxembourg
CLEMENT, Franz CEPS/INSTEAD
BLOND-HANTEN, Carole CEPS/INSTEAD Malta
CAMILLERI, Edwin Employment and Training Corporation,
Labour Market Information Section
Netherlands CORVERS, Frank ROA — Maastricht University
KRIECHEL, Ben ROA — Maastricht University
HEIJKE, Hans ROA — Maastricht University
Norway ST@LEN, Nils Martin Statistics Norway
Poland GAJDOS, Artur University of Lodz
SUCHECKI, Bogdan University of Lodz
Portugal RODRIGUES, Maria Jodo | University of Lisbon

VALENTE, Ana

Higher Institute of Social Sciences and
Business studies
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Name Organisation
Romania GHINARARU, Catalin National Scientific Research Institute for
Labour and Social Protection
Slovakia VANTUCH, Juraj SNO - Slovak National Observatory of
Vocational Education and Training
KVETAN, Vladimir Slovak Academy of Sciences
PALENIK, Michal Employment Institute
Slovenia PAVLIN, Samo University of Ljubljana, Faculty of Social
Sciences
KRAMBERGER, Anton University of Ljubljana, Faculty of Social
Sciences,
Spain HOMS, Oriol Fundacié CIREM
VILLAGOMEZ, Elizabeth Fundacio CIREM
Sweden PARLEMO, Lind National Labour Market Board
Switzerland SCHWERI, Juerg Swiss Federal Institute of Vocational
Education and Training
MULATERO, Fulvio Swiss Federal Institute of Vocational
Education and Training
United Kingdom | LINDLEY, Robert Institute for Employment Research,
University of Warwick
WILSON, Rob Institute for Employment Research,
University of Warwick
LIVANQS, llias Institute for Employment Research,
University of Warwick
GARDINER, Ben Cambridge Econometrics
POLLITT, Hector Cambridge Econometrics




Acronyms

Institutions and organisations

CE Cambridge Econometrics

Cedefop European Centre for the Development of Vocational Training

IER Institute for Employment Research, University of Warwick

ROA Research Centre for Education and the Labour Market, University of
Maastricht

Skillsnet Cedefop’s network on early identification of skill needs

Others

CGE Computable general equilibrium

E3ME Energy-environment-economy (E3) model of Europe

ESA95 European system of accounts

ED Expansion demand

EDMOD Expansion demand module

EU European Union

EU-25 European Union 25 Members States as of December 2006

EU-25* EU-25 plus Norway and Switzerland

ICEs Individual country experts

ISCED International standard classification of education

ISCO International standard classification of occupations

LFS Labour force survey

LMII Labour market information and intelligence

NA National accounts

NACE Statistical classification of economic activities (in the European
Community)

PIAAC Programme for the international assessment of adult competencies

p.a. Per annum

QMOD Qualification module

RD Replacement demand

RDMOD Replacement demand module
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