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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)

33



34

Future skill needs in Europe

Medium-term forecast

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
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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.
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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 