
Welcome to the website of the expert conference on skills forecasts, organised by Cedefop.

Skills supply and demand forecasts: contributing to EU goals
An agenda for new skills and jobs, as one of the flagship initiatives of the new Europe 2020 strategy, aims at modernising labour markets and empowering people by
developing their skills throughout the lifecycle. One of the key tasks for the future is to increase labour market participation and ensure better matching between demand and
supply of skills

Since Cedefop’s Skillsnet first posed the question, in 2005, of whether it was possible to develop a system for regular European skill forecasts, considerable progress has
been made, not least thanks to Cedefop’s own pan-European forecast of skills supply and demand. The initial two pilot projects focused on forecasting the labour market’s
need for skills (Cedefop, 2008) and the skills supply (Cedefop, 2009). In spring 2010, Cedefop combined these two forecasts in the first pan-European forecast of skills supply
and demand for 27 European Member States of the European Union, plus Norway and Switzerland. The forecast is disaggregated by 41 NACE sectors, 21 ISCO occupation
groups and three broad ISCED levels.

But much remains to be done in terms of drawing upon the wealth of knowledge and experience collected on this topic at national level.

The conference: sharing the experience to improve Cedefop and national forecasts
The aim of this technical conference is to bring together an international forum of researchers and experts in labour market needs and supply forecasting, in order to gather
the latest insights on how Cedefop’s forecast is used at national level, and what other (innovative) forecasting activities are taking place in the Member States This information
will inspire improvements to Cedefop’s forecasting methodology. The conference will also discuss how skills supply and demand forecasting can be promoted as a method to
identify future skill needs amongst different experts in the field.
The conference papers, discussions and exchanges are expected to:

validate the quality and presentation of Cedefop forecast results and provide ideas on potential adjustments;
give a flavour of the current use of Cedefop forecast results as well as more detailed analyses of future labour market trends based on forecasts;
compare methods and tools used and check consistency in comparing forecast results;
indicate how the forecast results can be used for further research and policy making; and
provide inspiration and ideas for future developments of Cedefop forecast.

Cedefop Skills analysis team 
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Agenda

Thursday, 17 February 2011

09:30-10:00 Registration

Chair: Vladimir Kvetan, Cedefop

10:00-10:15 Welcome and introduction

Christian  Lettmayr, Acting Director of Cedefop

10:15-11:30 Session I: Cedefop’s skills supply and demand forecast

Update of 2010 forecast results
Alena Zukersteinova, Cedefop

Reflections on the Cedefop approach
Rob Wilson, Institute of Employment Research, UK

Discussion

11:30-12:00 Tea/Coffee break

12:00-13:00 Session II: Building on the forecasting results

Quantitative scenarios for policy-makers
Tom May, City & Guilds, UK

Use of forecast results in skills transferability project
Jiří Braňka, NVF, Czech Republic

Discussion

13:00-14:30 Lunch

Chair: Antonio Ranieri, Cedefop

14:30-15:30 Session III: Building on the forecasting results (cont.)

Contribution of skills, productivity and employment on future
growth in European growth and employment strategy
Pekka Tiainen, Ministry of Employment and the Economy, Finland

The AMS-Skills Barometer: a web-based labour market information
tool
Stefan Humpl, 3s research laboratory, Austria

Discussion

15:30-16:00 Tea/Coffee break

16:00-17:30 Session IV: Sharing national forecasting experiences

Forecasting skills demand and labour market dynamics in the
Baltic States
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Žilvinas Martinaitis, PPMI, Lithuania

Demand and supply of labour by education in Norway towards
2030: linking demographic and macroeconomic models
Nils Martin Stølen, Statistics Norway, Norway

Methods and results of skills demand and supply forecasting: the
case of Germany
Tobias Maier, BIBB, Germany

Discussion

17:30 Transfer to hotels

20:00 Dinner (Hamodrakas restaurant)

 

Friday, 18 February 2011

Chair: Alena Zukersteinova, Cedefop

09:30-11:30 Session V: Sharing national forecasting experiences (cont.)

FGB model: an innovative tool for the analysis of jobs and skills
needs in Italy
Massimiliano Tancioni, Fondazione G. Brodolini, Italy

Future development of the educational level of the population of
Switzerland
Jacques Babel, Swiss Federal Statistical Office, Switzerland

The forecast of occupational structure of employment in Poland
Artur Gajdos, University of Lodz, Poland

How to anticipate skills and training needs by 2020: a regional
point of view
Marie-Béatrice Rochard, Observatoire régional de l’Emploi et de la Formation de la
région Centre, France

Discussion

11:30-12:00 Tea/coffee break

12:00-12:45 Lessons learned: how to further improve Cedefop’s forecasts
Ben Kriechel, ROA, the Netherlands

Hector Pollitt, Cambridge Econometrics, UK

Discussion

12:45-13:00 Conclusions: the way forward

Pascaline Descy, Cedefop

13:00 End of conference & lunch
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Papers and publications

Cedefop recent publications related to Skills forecasting

Labour-market polarisation and elementary occupations in Europe (2011) 

Skills supply and demand in Europe: medium-term forecast up to 2020 (2010)

Briefing note - Jobs in Europe to become more knowledge- and skills-intensive (2010)

Future skill supply in Europe: medium-term forecast up to 2020. Synthesis report (2009)

Future skill needs in Europe: medium-term forecast. Background technical report (2009)

Future skill needs in Europe: medium-term forecast. Synthesis report (2008)
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Practical information
Conference Organisers

Cedefop and its skill needs network on early identification of skills needs, Skillsnet

Conference Secretariat
LDK Consultants 

Conference Venue, Thessaloniki and Greece 
More information on the location and how to get there, the conference hotels and on Thessaloniki

Useful information when you are travelling to Greece
Coming to Thessaloniki

Hotels
Map of the "Region of Thessaloniki" with hotels marked on it

Download

Condensed general information for participants by LDK( , 99 KB)
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Use of forecast results in skills transferability project 
Jiří Braňka, National Training Fund, Czech Republic 
 
Context 
During 2010, a project ‘Transferable skills across economic sectors - role and importance for employment at 
European level’ was elaborated for European Commission by consortium of Czech and German partners. The 
aim of the project was to identify transferable skills and their role and importance with regard to the 
employability, adaptability and occupational mobility of people on the labour market. One of its tasks was to 
analyse transferability of skills within and among sectors and occupations up to the year 2020.  

Methodology 
The scope of the project encompassed 20 economic sectors (or rather group of sectors, which were put 
together on the basis of occupational cluster analysis) and 204 occupations according to 4-digit ISCO 88 
classification with special aim to those with medium- and lower educational requirements. First stages of the 
project also included creation of occupational profiles for each occupation and research aimed at current 
transferability of skills among occupations and sectors as well as proximity of occupations with regard to their 
occupational profiles. The analysis of future transferable skills was among latter stages of the project.  

As the identification of future skills needs can be generally based on quantitative or qualitative approaches, the 
research team examined two possible sources of information about future supply of and demand for skills, e.g. 
Cedefop projections of qualifications needs and 18 EU sector studies published in 2009. 

An initial analysis seemed to prove that Cedefop projection is a more appropriate tool for identification of future 
transferability of skills with regard to coverage and recency, although it has some limitations especially 
concerning skills-oriented approach (represented only by future approximation by educational levels or 
occupational groups). See Table 1 for details. 

Table 1: Analysis of forecast approaches and their application 

 Cedefop forecast 18 EU sector studies 
Coverage 41 sectors covering the whole economy 

(NACE rev 1.1) 
34 economy sectors (NACE 1.1) and 
approximately ⅔ of total employment 

Forecast period 2020 2020 
Scenarios Base, optimistic, pessimistic (based on 

scenarios of recovery from economic crisis) 
Up to four scenarios per study 

Skills analysis None (skills represented only by level of 
education) 

Soft skills, generic hard skills & knowledge 
in some studies also specific hard skills 

Occupations analysed ISCO 2-digit (21 occupational groups) Selected ISCO 1 to 3-level (usually 8-12 
occupational groups) 

Impact of economic crisis Taken into account Not embodied 

Source: Authors.  



The research team decided to solve the issue of insufficient skills approach by linking of Cedefop projection to 
occupational profiles used in the ‘transferable skills’ project. However, this required to link projections for 21 
occupational groups to 204 occupations. While this task seemed impossible, initial findings proved that it may 
be achieved in many cases by using projections for separate economy sectors. ISCO 2 digit occupation often 
represents just one or two ISCO 4 digit occupations within one sector (see Table 2 for an example of 
occupations within Retail trade sector) and therefore (using the sectoral approach) the outlook for significantly 
larger number of more specific occupations is feasible. 

Table 2: The largest occupational groups in Retail trade sector 
ISCO 2 digit  ISCO 4 digit 

52  5220 
13  1314 
12  1224 
42  4211 
93  9330 
34  3415 
34  3419 
41  4190 
41  4131 
32  3228 
42  4220 
22  2224 
91  9132 
83  8322 
91  9151 

Source: Authors.  

Note: 15 largest ISCO 4-digit groups in Retail trade are represented by no less than 11 ISCO 2-digit occupations 

However, the process of utilization of Cedefop projections in ‘Transferable skills’ project had also other 
important limitations caused by the quality and structure of input data available. These limitations included: 

1. There was a default presumption that the level and range of skills required for key occupations would 
not change during analysed period. This was a serious simplification of the structural changes that in 
reality affect the labour market. But it was not possible to analyse future shifts in skill needs for each 
and every one of key occupations defined within this project. Also, there were no scales for skills 
importance in occupational profiles which meant every skill associated with an occupation had the 
same level of significance – this also simplified the reality. Unfortunately, there is no tool on European 
level that can provide such information, however an interesting approach is currently under 
development in other Cedefop project ‘Pilot employer survey on skills need in Europe’. 



2. The replacement demand (e.g. job opportunities created by those who leave existing jobs either 
permanently or temporarily was not taken into account because of insufficient data (but it may be 
possible in the future on the basis of further Cedefop research). 

3. The methodology had to use the up-to-date statistics on labour market in EU-countries in required 
detail, which was 2008 data. 

The results of the exercise contain future trends in employment for 204 occupations with complementary 
analysis of validity of the projection for each occupation. Because of abovementioned methodological 
limitations, a framework for combination of this approach with other labour market surveys and analysis was 
proposed. 

 
Summary 

The analysis of future transferability of skills is achievable, but it relies on multiple tools that are either already 
used or currently developed. These tools have to be combined in order to compensate weaknesses of each 
approach and to provide detailed and reliable information. 



 
Contribution of skills, productivity and employment on future growth in European growth 
and employment strategy. Impact analyses and it’s methodology 
Pekka Tiainen, Ministry of Employment and the Economy, Finland 
 
Abstract 
 
This paper is under the theme ‘Further analysis of forecast results’ and also developing the framework. There is 
a well established literature on the sources of growth based on so called growth accounting which is used in EU 
KLEMS-project and there is also methodology for the contribution of education and skills as a part of growth 
accounting. On the other side in European Skills network (R. Wilson et al.) the approach is focussed primarily 
on the analyses of the skill needs and a demand and supply framework is used for medium term projections.  

Now the very valuable results of European Skills Forecasting Framework can be used in conjunction with data 
from the EU KLEMs-project. The latter data is historical but when growth, skills and employment forecasts are 
calculated these can be used as a part in sources of future growth calculations. So these approaches can be 
integrated so that it’s possible to analyze sources of future growth at country level aggregated to country group, 
here to European, level. Growth contribution of labour input (including working hours when employment is 
multiplied by working time, and secondly quality of labour, here skills and education ), capital, natural resources 
and multifactor productivity (MFP, other concepts used Total Factor Productivity TFP or Combined Productivity 
of production Factors CPF) is possible to quantify by using Growth Accounting Projections (GAP) methodology 
benefiting long term labour force and skill needs approaches. Central point here is that we not only analyse 
these issues only  in history but can use this framework in analysing the future by benefiting the valuable results 
of skills net work. This offers the possibility of exploiting the results of skills network and providing a stronger 
linkage with growth and employment analyses.  

In this paper the methodology will be presented. Also some results will be presented so that the idea becomes 
understandable. We can show that basic issue for better growth and welfare is better employment based on 
skills and education. It’s also later possible to expand the analyses world wide cooperation with other countries. 
Cedefop’s very valuable forecasting work opens these possibilities but first preliminary calculations and data 
collection are needed. Also modelling work is needed so that the calculations can be made easily enough.  

The growth and employment and skills need scenarios open very important possibility for using the results in 
analyses of the sources of  European growth, productivity and employment development at medium and longer 
term Europe seen as part of world economy. In broader sense this is a part of impact analysis of the results 
which is a key part of further analysis of forecast results and use of forecast results by stakeholders. So the 
Cedefop’s demand and supply and skills need analyses can be used in developing European welfare, growth, 
employment and productivity strategy and this makes the result still more valuable from the viewpoint of 
developing European and global model of sustainable development. 

Growth accounting projections analyses has it’s background in R. Solow’s, E.F. Denison’s, D. Jorgenson’s and 
other’s work and P. Tiainen’s index theoretical validation. 



The employment and labour quality data enable the integration of the main results within a source of growth 
analysis. The contribution of different types of employment, distinguishing skills and education can be estimated 
as part of a source of growth analysis, adopting a general growth accounting framework. Although data for 
capital input is not directly available, there are also data on investment within E3ME which could be used to 
generate a perpetual inventory measure but there are also other possibilities future capital input calculations. 
However the main focus here will be on the contribution of overall employment levels and the quality of labour 
services. The longer term objective is to develop procedures that could be integrated within the overall Model 
Framework, and based around the E3ME macroeconomic model. 

In particular, the results form the main Model Framework (employment and output data from the main E3MEl 
database are needed) together with employment data by sector and level of education. can be used in 
conjunction with data from the EU KLEMs-project, where productivity and growth accounting analyses have 
been undertaken for nearly all EU countries and some other OECD-countries.  

The methodology to be adopted is basically the same as that which is used in standard growth accounting and 
total factor productivity calculations. The origin is Solow’s (1957) growth model with treatment of technological 
change, as developed by Denison (1962), so that the quality of labour is included, as well as various other 
factors. The calculations are based on index theory so that so called Törnqvist indices are on yearly basis. That 
means that changes are computed using natural logarithms, and weights are income share averages of two 
successive years. This is the application which Jorgenson (1995) and others have used and which is also used 
in EU KLEMs-project. The work of Jorgenson et al. is replete with logarithmic approximation. Using the 
averages of new and old value shares as weights we obtain Divisia-Törnqvist indices which are useful here and 
very unbiased. After calculation logarithmic numbers are changed to indices. So we get basic indices which 
describe the contribution on growth of each variable. However, because full time series are not always available 
on a yearly basis, the calculations can be based on average growth rates and those weights which are readily 
available. In practical calculations we can also use calculation method developed by Edward F. Denison when 
we are calculating average growth rates. These methods will be described in broader presentation.  

Skills upgrading is important issue because it contributes on economic growth and promotes labour supply so 
that its structure corresponds demand and quality of labour compensates quantity. Here proposed method 
produces index which measures education and skills contribution on growth. The basic idea is multiply shares 
of different education levels in employment by earnings levels in these same different education levels. When 
the shares of higher skills levels are increasing, the index which is as result is increasing. Relative chances in 
this index are multiplied by income share of labour as the part of total income (or production) and so the result is 
contribution on growth which can be presented as an index and percents. This kind of calculation can be made 
for the future and this is here basic task.  

Here the basic point is also that the method used in calculation of education based index can be applied also in 
constructing same kind of skill based contribution index. Then skill levels are needed to measure as it’s done in 
Cedefop project and then earnings levels are needed, not as absolute figures but as relative figures in different 
skill categories (at least high, medium, low). We have some data so that modelling is possible to develop but 
next steps are then needed so that that earnings data becomes later better. 



 
The AMS1-Skills Barometer - a web-based labour market information tool 
Stefan Humpl, Daniel Bacher, 3s research laboratory, Austria 
 
Abstract 
The AMS-Skills Barometer in a nutshell 

The ‘AMS-Skills Barometer’ was developed to provide a broad group of different users with valid, 
comprehensible and well structured information on current and medium-term occupation and qualification 
needs. It has been the first comprehensive nation-wide online labour market information system developed for 
the Austrian Public Employment Service2. Already available information from different forecast sources (e.g. 
regional, sectoral, European) is exploited and merged in a synoptical way. It contains mainly occupational and 
vocational information which guides the structure and composition of the information system that was designed 
in 2002 and has been developed further on since then (latest development: regional labour market information 
was integrated into the AMS-Skills Barometer). Following recent trends in vocational research, also a 
comprehensive classification of skills and competencies has been designed and integrated into the ‘AMS-Skills 
Barometer’ to provide for a better picture of current and future labour market needs. 

Methodology of forecast and recent developments 

The methodological approach applied in the process of establishing and updating the ‘AMS-Skills Barometer’ 
principally and still is one of editing already existing labour market relevant information. This is done through a 
process of searching sources, collecting and critically evaluating information, joining these together and finally 
editing them along the given structures of the ‘AMS-Skills Barometer’. The result, both textual and graphic, can 
be looked upon as a synopsis of compiled information. A general update of the online tool ‘AMS-Skills 
Barometer’ takes place every March and October. Editing is done by a team of experienced authors. They 
follow a common framework of ‘working rules’ that guarantee that all texts within the ‘AMS-Skills Barometer’ are 
homogenous with regard to content and style. The main sources of information are labour market statistics, 
studies on skills demand for the Austrian labour market, specific analyses on job advertisements commissioned 
by the AMS, scientific publications, articles, journals and similar sources or explorative interviews with labour 
market experts in specific occupational fields. As a new source on regional labour market trends, a regular 
enterprise survey among more than 7,000 enterprises with at least 20 employees is carried out every two years 
covering more than 20% of all Austrian employees (with a high feedback rate of above 30%). Among others the 
survey contains quantitative information on occupational demand and skills (actual and increasing trend 
information is provided). 

The result of the methodology is to forecast on qualitative basis occupational and qualification trends for 3-4 
years. The forecast is made for 24 occupational sectors, approx. 100 occupational fields and more than 550 
single occupations. 

                                            
1 AMS is the abbreviation for ‘Arbeitsmarktservice’, the Austrian Public Employment Service. 
2 It has been developed in cooperation with the Institut für Bildungsforschung der Wirtschaft (ibw). 



The potential use of Cedefop forecast results 

Cedefop emphasizes the need for a ‘multifaceted approach’ to combine quantitative and qualitative methods 
and the need for dialogue about ‘data, trends and political strategies on employment and socioeconomic 
development in individual countries’3. From our perspective, it might prove valuable to initiate such dialogue with 
the goal of common learning and finding ways to better integrate quantitative methods of forecasting with more 
qualitatively oriented ones. 

Furthermore, for us the question of how to make use of Cedefop results for different national stakeholders is of 
interest. The recent Cedefop publication on ‘skills supply and demand in Europe’4 emphasizes the need for 
‘better labour market information and intelligence [...] to help guide the choices and decisions of all Europe’s 
citizens’. Also, the need for dissemination to the broader public and not only policymakers is underlined and the 
need for ‘better web-based tools’ to disseminate results. The purpose of the ‘AMS-Skills Barometer’ is exactly to 
provide specific user groups like policy-makers in public services, politics and firms, counsellors as well as 
individual job seekers among others with such information. Hence, it would be a valuable effort to explore ways 
of possibly integrating Cedefop’s European and national forecasts into the ‘AMS-Skills Barometer’. In this 
regard, questions of methodology (classifications, time frames, differentiation level, etc.), illustration of data and 
value added of forecast results for different user groups have to be addressed. Also, the consistency of results 
would need to be researched in more detail. The European forecasts could eventually function as a link 
between current illustration of regional / national labour market developments and European trends. 

Besides that, the biannual enterprise survey carried out by the Austrian Public Employment Service might also 
be a future resource for Cedefop’s Skillsnet. 

Further Reading 

Humpl, S.; Kargl, M. (2008). AMS-Skills Barometer – Austria’s target group oriented labour market information 
system. In: Knobel, C.; Kriechel, B.; Schmid, A. (Eds.) Regional forecasting on labour markets. Rainer Hampp 
Verlag, München 2008 (p. 148-160). Online Source: http://www.ams.at/qualifikationsbarometer. 

                                            
3 Cedefop (2008): Future skill needs in Europe. Medium-term forecast: synthesis report. Luxembourg: 
Publications Office, 20, 89. 
4 Cedefop (2010): Skills supply and demand in Europe. Medium-term forecast up to 2020. Luxembourg: 
Publications Office, 81-82. 



 
Forecasting skills demand and labour market dynamics in the Baltic States 
Žilvinas Martinaitis, Public Policy and Management Institute (PPMI), Lithuania 
 
Abstract 
The paper seeks to address the following question: how accurate in the short term are the produced forecasts 
for the Baltic States? If not, why? The forecasts provide estimates from 2007 to 2020. At the national level the 
data for 2008 and 2009 is already available. Hence, this paper seeks to explore the unique opportunity to 
compare forecasts with historical data.  

There are several reasons for focusing on the Baltic States. First, exogenous economic shocks can have a 
profound impact on the structure of the economy, which changes the levels of demand for skills. In 2008-09 the 
EU experienced dramatic economic crisis. The Baltic States were among the countries that witnessed the 
largest decline in DGP and the highest growth of unemployment. Hence, comparisons of forecasts with 
historical data should reveal the sensitivity of forecasts to unexpected economic shocks.  

Second, the Baltic States stand out from the other EU Member States in terms of the pace of economic change. 
While Estonia, Latvia and Lithuania demonstrated some of the highest rates of GDP growth between 2004 and 
2008, they were also among the countries that exhibited the steepest decline in GDP in 2008-09. Furthermore, 
the Baltic States also exhibit very large sectoral fluctuations. For instance in Lithuania the number of employed 
persons in construction sector grew by nearly 50% between 2004 and 2007, but subsequently declined by 
nearly 30% between 2007 and 2009. Hence, comparisons of forecasts with historical data should shed light on 
the problems of forecasting skills demand in very flexible labour markets.  

Standard methods of descriptive statistics will be employed for comparisons of forecasts with historical data. 
The comparisons will be performed at macro level (GDP change, unemployment levels) and micro level 
(demand for skills at occupational, educational and sectoral levels).  

The structure of the paper is as follows. The first part engages in a theoretical discussion on the main factors 
that affect the accuracy of forecasts of skills demand. The second part provides a comparison of forecasts with 
historical data for the Baltic States. The last part discusses the implications of findings for the forecasting 
exercise and concludes.  



 
Demand and supply of labour by education in Norway towards 2030 
Linking demographic and macroeconomic models for Norway 
Nils Martin Stølen, Roger Bjørnstad, Marit L. Gjelsvik, Anna Godøy, Inger Holm, Statistics Norway, Norway 
 
Abstract 
Because of globalization and technological progress, most OECD-countries have seen a considerable growth in 
the demand for labour with higher skills and educational levels the past decades. In many countries, supply has 
not grown correspondingly. This has resulted in increasing differences either in unemployment or in wages 
between high and low skilled workers. In Norway, labour supply has followed demand more closely, and 
unemployment and wages have stayed relatively equal. The past trends in the educational upgrading will 
probably continue, and further stability in the labour market requires that labour demand and supply matches 
also in the future. Both for future students, who must decide on education, and the authorities, who must plan 
the educational capacity, industrial development and welfare reforms etc., projections on demand and supply of 
labour by education is useful. 

In Norway, Statistics Norway has produced such projections since 1993, and in this paper, we present new 
projections towards 2030. A central tool in projecting the demand for labour is the macroeconomic model 
MODAG, which has a core of input-output relations to capture the interaction between the different industries. 
Because demand for labour is projected in each industry, the use of MODAG also leaves room to analyze the 
effects of inter- and intra-industry changes in demand for labour by education. In a macroeconomic model, 
labour as an input factor cannot be too heterogeneous with respect to education. MODAG gives projections for 
demand and supply of labour by education within only five aggregated educational levels/groups. Hence, a 
module translating demand for labour by industry into demand for labour by education at a detailed level is 
linked to MODAG.  

The projections show that the previous trends of increasing demand for workers with a tertiary education and 
higher secondary vocational education will continue towards 2030. A decreasing share of the employed will 
have primary, lower secondary and higher secondary general education. According to the projections, 18 
percent of the employed will have a primary or lower secondary education in 2030, as compared to 27 percent 
in 2007 and an estimated 63 percent in 1972. These figures include workers with unknown education. Within 
the group of workers with an education at a tertiary level, the projections show a high growth in demand for 
most of the specific educational fields, and a particularly high growth in demand for candidates in economics 
and administration and nursing and care giving at a lower level of tertiary education. By 2030, the employment 
of individuals with an economics and administration education is expected to expand by almost 100,000 
persons, making this occupational group the largest at this level. The growth in demand for nursing and care 
giving personnel is caused by the growing size of the elderly population, and an assumed growth in the service 
standards in public service production throughout the projection period. 

 

 



Since the long-term projections of the economy are based on a relatively balanced growth scenario with stable 
unemployment, labour supply in MODAG has been determined residually as the sum of labour demand and 
unemployment. Hence, the projections from MODAG are in their own not useful for analyzing potential 
mismatches in the future labour market. However, we have used the dynamic micro-simulation model MOSART 
to project the supply of labour by four main educational levels. From a representative sample of the population 
in a base year, MOSART simulates the further life course for each person in this initial population by using 
estimated transition probabilities. In the projections, the transition probabilities are kept constant. This implies 
that educational propensities and labour force participation rates are constant as well.  

By comparing the labour supply from the MODAG simulations with the labour supply from the MOSART 
simulations, we get some indications of potential imbalances in the future labour market. We find that the 
projections show a higher increase in demand for labour with a lower degree tertiary education than the 
corresponding increase in supply. This means that it could be beneficial to increase capacity in higher education 
to meet increasing demand. 



 
Methods and results of skills demand and supply forecasting – the case of Germany 
Tobias Maier1, BIBB, Germany 
 
Abstract 
 
In June 2010 detailed results of two new forecasts of future occupational and qualification structure in Germany 
was published. One of them has been the Cedefop forecast ‘skills supply and demand in Europe’ the other one 
has been ‘Occupations and Qualifications in the future’ (‘Beruf und Qualifikation in der Zukunft’) from Federal 
Institute of Vocational Education and Training (BIBB) and Institute for Employment Research (IAB) with 
Fraunhofer Institute for Applied Information Technology (FIT) and the Institute of Economic Structures Research 
(GWS). Both forecasts relay on similar databases but used different taxonomies and methods. Therefore, 
results are not completely comparable but it is possible to identify differences and common trends. The paper, 
to be presented at the ‘Expert conference on skills demand and supply forecasting’, will compare quantitative 
methods used in both forecasts and will provide consistency checks of the German result. To support further 
development of both forecasts the author will give a short overview of how the Cedefop-approach has been 
considered in the BIBB-IAB-forecast and what kind of methods from the German model-calculations could be 
integrated in a pan-European approach. The proposed structure of the paper/presentation will look as follows: 

1. Introduction into the methods of BIBB-IAB-Occupation and Occupational Field projections. As it is 
assumed that experts attending the workshop are familiar with methods of Cedefop-forecasts, it is 
proposed to solely give a short introduction into the method of the German national forecast. The BIBB-
IAB-qualification and occupational field forecasts differ from all former German projections as they 
balance supply and demand on occupation level by using an occupational flexibility matrix. This 
occupational flexibility matrix considers the trained occupation as well as the current occupation of 
employed persons. It thus serves as a rich tool for interpretation and balancing. To compute the 
flexibility matrix, BIBB used data from the Microcensus 2005. Both approaches – from Cedefop and 
BIBB/IAB – thus rely on a similar data source, as the German Labour Force data is a subsample of the 
Microcensus. Major methodological differences of both forecasts will also be discussed. 

2. Differences and common trends between Cedefop- and BIBB-IAB-forecasts. After introducing the 
methods of the BIBB/IAB model calculations it will be shown, which results of both approaches are 
comparable and where differences occured. Common trends in both forecasts – especially on 
qualification level – will be pointed out. Further it will be given an overview of what BIBB recommends 
to public in the light of those results. 

3. Future development and mutual exchange. It will be discussed, how pan-European ideas were 
considered in the national approach and what kind of tools could be included in the Cedefop forecast. 
The Author will also point out how LFS data from Germany can be made more reliable by adapting the 
LFS figures on national account level. The author will give a short perspective of future development of 

                                            
1 e-mail: tobias.maier@bibb.de  



the BIBB/IAB-forecasts and point out similarities and differences in the development of both Cedefop 
and BIBB/IAB approaches. 



 
The FGB model: an innovative tool for the analysis of jobs and skills needs in Italy 
Massimiliano Tancioni, Fondazione G. Brodolini, Italy 
 
Abstract 
The FGB econometric model is a tool for the analysis and forecasting of the Italian economy, with a specific 
focus on the labour market. The model allows a representation of the Italian labour market in terms of stocks 
and flows, producing forecasts of employment by sector and profession, at the national and regional level. 

The model strategy can be classified in the class of ‘hybrid’ approaches, whose main characteristic is the 
combination of a formal structure entailing solid theoretical bases with good estimation and forecasting 
properties. This aim is reached by nesting a ‘pilot’ model defined by micro-founded behavioural equations and a 
‘satellite’ structure defined by empirical relationships, able to minimize the estimation and forecasting errors (for 
a detailed description of the model, see Giuli and Tancioni, 20091 and Riggi and Tancioni, 20102). 

Specifically, the ‘pilot’ structure is based on a dynamic stochastic general equilibrium model with New-
Keynesian assumptions (NK-DSGE). The basic relationships which describe the dynamics of the economy and 
of employment at the aggregate level are derived from the solution of constrained maximization problems by 
firms and households, under fully-specified theoretical hypotheses concerning the market structure, the 
production technology, individual preferences and the labour market functioning. The main peculiarity, 
necessary for the aim of the model, is the representation of the labour market, which is modelled according to 
the Mortensen-Pissarides (1994)3  approach, recently introduced in a NK-DSGE perspective by Blanchard and 
Galì (2009)4. 

The detailed relationships of the ‘satellite’ structure are instead defined by statistical relations, valid by 
definition, and by estimated systems of equations. They define the disaggregation by region, sector, occupation 
and age of the employment stocks and flows. The ‘satellite’ model is situated in a post-recursive position with 
respect to the structural equations of the ‘pilot’ model. The consistency among different blocks, for the 
representation of the relationships among stocks and flows, is guaranteed by the utilisation of an equivalent 
methodological set-up in the two blocks (given that the second one just defines a decomposition of figures 
generated by the first one), as well as by the imposition of constraints to insure the consistency among 
aggregated and disaggregated variables.  

As concerns the estimation methodology, for the pilot model the systems Generalized Method of Moments 
(GMM) is used, while the blocks of equations which define the empirical relationships are estimated through the 
SURE (Seemingly Unrelated Regression Equations) estimator. 
                                            
1 Giuli, F. and Tancioni, M. (2009). “Il nuovo modello di previsione dei flussi del mercato del lavoro FGB-MDL: 
aspetti di metodo e di struttura”, Economia & Lavoro, 43, 3, pp. 29-50. 
2 Riggi, M. and Tancioni, M. (2010). "Nominal v. Real Wage Rigidities in New Keynesian Models with 
Unemployment: A Bayesian Evaluation", Journal of Economic Dynamics and Control, 34, 7, pp. 1305-1324. 
3 Mortensen, D.T. and  Pissarides, C. (1994). “Job Creation and Job Destruction in the Theory of 
Unemployment”, Review of Economic Studies, 61, 3, pp. 397-415. 
4 Blanchard, O. and Galì, J. (2010). “Labor Markets and Monetary Policy: A New-Keynesian Model with 
Unemployment,” American Economic Journal: Macroeconomics, 2, 2, pp. 1-30. 



Considering data, the estimation and the functioning of the ‘pilot’ model uses time series of the main 
macroeconomic aggregates, easily available through official data sources. In detail, the model uses quarterly 
time series of gross domestic product, private and public consumption, private gross investment, real wages, 
consumption deflator, population in active age and its official medium-to-long term forecast, labour force, total 
employment and unemployment rate. As for the second block, the level of disaggregation produced by its 
equations requires the utilisation and the elaboration of territorial national accounts data and of quarterly LFS 
microdata, with the aim of defining the different modalities of exit from the labour force (e.g. (firing, retirement, 
end of a fixed-term contract, etc.), through which transition rates (specific by region, sector and cohort) are 
estimated.  

The main objective of the model is thus to produce simulation and forecasting of the variables which 
characterize labour market dynamics, namely inflows and outflows, at a high level of disaggregation. For each 
of the macroeconomic variables included in the ‘pilot’ structure (except for the nominal interest rate) the 
disaggregation at regional and sectoral level is provided. The variables which characterize the dynamics of the 
labour market, namely employment stocks and flows (hirings), are subject to further disaggregations. In detail, 
employment stocks, outflows from employment (according to the different causes considered), employment 
inflows (hiring) and unemployment are simulated and projected in a decomposition by cohort (age) and 
profession. 

The model has been tested with success in countries different from Italy, namely Bulgaria, Czech Republic and 
Spain, in the framework of a EU-funded research project. 



 
Comparing forecast results (skill supply)  
Future development of the educational level of the population of Switzerland 
Jacques Babel, Swiss Federal Statistical Office, Switzerland 
 
Abstract 
The level of education is the most common indicator to quantify a country's stock of human capital. Its 
development is particularly important in a rapidly changing world in which knowledge plays a key role in 
international competitiveness and in a society with a greater need for qualified personnel. 

The Swiss Federal Statistical Office (SFSO) has recently developed scenarios for the future development of the 
educational level as part of its ‘Education prospects’ project. The scenarios cover as completely as possible 
both internal processes regarding education in Switzerland, using a multi-state model, and also the import and 
export of human capital, an aspect that cannot be ignored in Switzerland as far as skill supply is concerned. 
This work thus enables not only the presentation of results on future trends for the educational level of the 
population as a whole, but also investigates future trends for the educational level of the foreign population in 
Switzerland, whether or not this population has been through schooling in Switzerland. 

Although the methodology differs in several aspects to that used by Cedefop (2010), the results obtained for the 
next 10 years and the three broad ISCED levels are very close to the 2010-20 forecasts carried out by Cedefop. 

As part of its ‘Education prospects’ project, the SFSO also makes forecasts on the numbers of students and 
graduates in the educational system. The current challenge, therefore, from the point of view of a global outlook 
on education in Switzerland, is to achieve a completely coherent linkage between the scenarios for the 
educational level of the Swiss population with those for the educational system. This entails linking scenarios 
based on very different sources. This aspect is currently being developed with regards to Swiss institutions of 
higher education. 

For more information:  www.eduperspectives-stat.admin.ch. 
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European skillEuropean skillss forecastingforecasting
Objective:

use and produce comparable information on future skill supply and
demand across Europe in a feasible & cost-effective manner

Development stages:
1st stage: demand for skills (2008)
2nd stage: supply of skills (2009)
3rd stage: skill supply and demand and identification of 

potential labour market imbalances (2010)
Next stages: further improvement of methods and data 

bases (full set of forecast every two years)
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Forecast methodologyForecast methodology
• Consistent pan-European skills projections using comparable data 

(Eurostat)
• Methodology based on econometric modelling with some elements of CGE
• Expansion and replacement demand
• Scenarios (baseline, optimistic, pessimistic)
• Modular approach

- 3 broad ISCED levels- 3 broad ISCED levels
- Gender- 21 ISCO occupations
- 5 year age groups- 41 NACE sectors
- 29 countries (EU27 + NO, CH)- 29 countries (EU27 + NO, CH)
Supply:Demand:
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Update of 2010 forecast resultsUpdate of 2010 forecast results
• Most recent evidence on macroeconomic 

and sectoral developments in Europe
– Skill demand patterns within sectors and skill 

supply remain as in the previous forecast

Other key elements of work in 2010:
• Several policy scenarios 
• Aspects of migration 
• Qualitative scenarios for policy makers
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Impact of the recession on the employmentImpact of the recession on the employment
in in EUEU--27+27+ (2011)(2011)

205

210

215

220

225

230

235

240

245

2000 2005 2010 2015 2020 2025

Million jobs

No crisis scenario
2010 baseline
2011 baseline 



17 February 2011 Update of 2010 forecast results

Skills for future Europe

6

Employment changes by economic sectors Employment changes by economic sectors 
in EUin EU--27+27+
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Employment structure by economic sectors Employment structure by economic sectors 
in EUin EU--27+27+
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Future demand by occupation in EU 27+Future demand by occupation in EU 27+
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Future demand by qualification in EUFuture demand by qualification in EU--27+27+
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Change in labour force by age in EUChange in labour force by age in EU--27+27+
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Supply trends by qualification (LF 15Supply trends by qualification (LF 15--64) in EU64) in EU--27+27+
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Comparison of supply and demand trendsComparison of supply and demand trends
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4 more policy scenarios4 more policy scenarios
and their employment effectsand their employment effects
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Overall Economic uncertainty
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Most other 
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Health sectorsin health 
sectors
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Public sectorPrivate sectorOverall Fiscal austerity

Long-term Long-term Short-term 
effectScenario
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Main messagesMain messages
Short-term prospects

– falls in employment
– is impact of recession over and what effects of 

austerity measures to expect?

Long-term prospects better 
but policies need to make employment 
transitions between sectors easier:

– wage rates need to adjust flexibly
– workers need to have the right skills to move
If not, employment and skills outcomes could be 

significantly worse than those projected.
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Thank you for your attention 
and 

enjoy the conference!

More information:
www.cedefop.europa.eu

or
skills-analysis@cedefop.europa.eu
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Overview
Context:

o History; Rationale; What forecasts can and cannot achieve
Methods:

o Alternative approaches to Anticipation
o The Cedefop Approach 
o Technical alternatives - econometrics, theory & judgment

Lessons  learned over the past 5 years: 
o Technical lessons
o Data gaps - need for better data - using country specific data
o Lessons from other countries - less reliance on econometrics

What next?
o Plans for 2011  & Possible Longer-term  developments



History
Early attempts at pan-European skills forecasting

Cedefop  Pilot studies based around E3ME

New Framework Programme 2008/09-2011/12
o Initial results  - 2009
o Quick update and model development work - 2010
o Full update  - 2011
o Final assessment and analysis  - 2012



Why Forecast ? - The Rationale for 
Forecasting in a Market Economy

A rapidly  changing  & uncertain world
Long lead times on investment decisions such as 

education and training choices
Evidence of market failure
Need for a cool, logical and systematic assessment of  

future prospects
Need for a counterfactual to assess policy or different 

choices
Anticipation at the centre of the New Skills for 

New Jobs agenda 



Why Not?

Forecasting is impossible
Forecasting is unnecessary
Forecasts are inaccurate and based on invalid 

assumptions
(They are illegal (at least in the UK!))



ACT AGAINST CONJURATION, WITCHCRAFT 
AND DEALING WITH EVIL SPIRITS

First enacted during the reign of James I, partially repealed 
in 1736, but nevertheless:    

“prediction of the future is illegal as are any pretence to 
such arts and powers whereby ignorant people are 
frequently deluded and defrauded”

However, practitioners were no longer condemned to death:

“shall for every such offence suffer imprisonment for the 
space of one whole year without bail, and once every 
quarter of the said year shall stand openly in the pillory for 
the space of one hour”



However……

Fortunately for UK forecasters this was further 
amended more recently in:
the Fraudulent Mediums Act, 1951
in which such activities are excused if:

“done solely for the purposes of entertainment”



Is forecasting possible?
The Future cannot be predicted by anybody with precision 

or certainty – “All forecasts are wrong!”
Can make useful projections, based on explicit assumptions 
A comprehensive, systematic, consistent  and transparent 

set of projections provides useful information for all 
labour market participants, helping to inform all those 
making choices & decisions

Is it necessary?
Market prices & signal are insufficient in a complex & 
uncertain world – considerable evidence of market failure



The Cedefop Approach
Conceptual Framework & Modular Approach
Quantitative methods, Econometric models based 

on E3ME - But not purely econometric (could make 
more use of judgement and also theoretical 
considerations (Computable General Equilibrium (CGE) 
model methods))

Common data  sources (National Accounts; ELFS) 
and common models - But lowest common 
denominator (a Country Specific Data (CSD) approach 
might be advantageous for some modules)

Peer review process (including this event)
Forecasting as a Process & the importance of Dialogue



Modular Approach to Skills Forecasting: 
Overview  of the Framework - Demand
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Module 1: Multi-sectoral 
macroeconomic model 

(E3ME) 

Module 4: Replacement 
demand by occupation / 
qualification (RDMOD) 

Module 2: Stocks and 
Expansion demand by 
occupation (EDMOD) 

Module 3: Stocks and 
Expansion demand by 

qualification (QUALMOD) 

Job openings by 
occupation 

Job openings by 
qualification 



E3ME as a Regional Econometric 
Input-output Model



Overall Conceptual Framework 
for supply projections Economic Activity

Employment 
Demand

Wage Rates

Labour Market 
Participation Rates

Unemployment

Active Labour Force by 
age and gender

Working Age
Population by age

and gender
(exogenous)

Benefit Rates

Module 1* (E3ME*)
 

 

Numbers in the 
population by  
ISCED category 

 Numbers in the 
labour force by 
ISCED category

 Module 6:  
  Flows and graduate

 numbers by 
 ISCED category  
   (FLOWMOD)

Module 7:
Reconciliation of demand and 
supply by qualifications by ISCED 
category, Sector & Occupation   
(BALMOD)   

Module 5:  

Numbers of people with qualifications 
  (STOCKMOD)  

DEMAND



Technical alternatives 

Econometric models
Simple time series models
Judgement & fixed shares
Computable general equilibrium (CGE) 

methods, imposing theoretical constraints
Common data  or Country Specific Data 

(CSD)
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Lessons to date

• General feasibility established
• E3ME provides a sound foundation
• Econometrics & other analysis of:

o Supply & demand (- limitations of econometrics)
oRDs (- the cohort component method is OK)
oMigration (- mixed messages)

• The quest for greater detail:
oRecurring data problems  & constraints
oOccupational Skills Profiles ( - some promise)



ELFS Data - strengths & 
weaknesses

Strengths:
o Availability & Consistency (in principle)

Weaknesses:
o Fitness for purpose: data not designed for modelling
o Inconsistency (in practice, over time & cross country)
o Shot time series, limited degrees of freedom
o Sample sizes: pushing data to the limits - not enough 

detail by skill (occupation; qualification (by level & 
discipline/field) & key / generic skills)

Pushing the data to its limits demonstrates feasibility 
of  providing some detailed breakdowns: 
o but this remains problematic



ELFS limitations & possible 
solutions

Projections based on such data may need to be limited to 
very simple models (fixed shares; broad rates of change) 

Or possibly generated by CGE approaches (imposing 
theoretical relationships) which can provide some useful 
insights 

There may also be potential for a CSD approach (using 
country specific data in certain modules (e.g. detailed 
data by occupation & qualification by sector), making use 
of country expert knowledge and expertise)

May be advantages in linking this with expert judgment, 
including sectoral expertise



Econometrics & related modelling of 
skill demand & supply

Supply:
o Stock flow approach shows some promise (addresses the cohort 

inconsistency problem), but may be problematic for small countries
o General Econometrics modelling less promising (data gaps & 

other limitations (e.g. short time series) are crucial)

Demand 
o General econometric modelling of the demand for skills, using 

panel methods - some progress, but not a substitute for simpler 
models 

o Skills Upgrading tells a broadly consistent story, but again not a 
substitute for simpler models & difficult to generalise and apply 
within the full, detailed, disaggregated model framework

Need to explore theoretical (CGE) approaches & greater use 
of expert judgement (e.g. link to sectoral studies & proposed 
SSCs)



Replacement demands

Cohort component method (well established but open to criticism)
Exploration of panel data (allows identification of individual 

decisions and  the different causes of replacement demand)
This alternative approach could easily be implemented where data

are available (for certain countries)- but
o the estimates are very similar to those from the cohort-component 

approach;
o such data are currently NOT generally available within the EU LFS

Therefore replacement demand will continue to be estimated using
the cohort-component methodology 
o Need to lobby Eurostat for better data  
o A CSD approach could offer some potential advantages



Imbalances & mismatches
Results suggest that governments may need to stimulate demand from 

employers and to find ways to increase the utilization of skills
Geographical dimension - some structural problems across Europe 

(with Eastern Europe facing particular problems of potential 
oversupply).

The indicators developed link occupational demand to educational
supply:
• Qualification employment shares in occupations;
• RAS based indicators of constraint  & change 

These will be further refined in the next forecasting round (distinction 
by field & additional detail by level of qualification to be added (data 
permitting))

Other possible approaches might include developing a CGE module, 
including both demand and supply



Migration & demography
Migration has a significant impact on the future size of the 

population, with implications for forecasting supply & 
demand for skills. 

• Eurostat demographic projections - net migration is 
endogenous  (calculated to deliver convergence to zero 
net migration at EU level by 2150)  

• Alternative: net migration as an exogenous variable, 
which influences demographic change

The latter results in quite different projections of labour and 
skill supply - to be explored further in 2011

Other migration related issues include implications for 
Replacement demands - emigration has the potential to 
increase replacement demand significantly – this will also be 
considered further in 2011 



Occupational skills profiles
Qualification Requirements (8 categories, based on EQF)
Field of Study (14 categories, e.g.  Economics, commerce, 
business administration, Technical & engineering, etc)
Knowledge (8 main areas, e.g. Health and social care, 
Humanities and art, etc, distinguishing level and importance)
Skills (7 categories, e.g. learning to learn, ICT/digital skills, 
various communication skills and “practical skills”). The latter 
is projected to decline in terms of both level and importance.
Competence ( 3 categories - personal, social and methodical 
capabilities, distinguishing level & importance)
Occupational Interests (6 categories - artistic, conventional, 
enterprising, investigative, realistic & social)
Working Values (6 categories - achievement, independence, 
recognition, relationships, support & working conditions)



Lessons from Abroad
• Methodology & Data - link between data available & methods 

used – importance of statistical infrastructure

• Key requirements for quantitative modelling:
National accounts (macro/sectoral models)  - OK
Time series on employment by sectors   - OK 
occupational & qualification structure within sectors (SIC & SOC) 

- problematic at a pan-European level
• Modelling of skill demand - pros and cons of econometrics

• The demand for detail - and ways to meet it - CSD or CGE

• Treatment of imbalances and mismatches - CGE

• Generic and other aspects of skills - further work on OSPs

• Dissemination of the results to a wider audience is highly 
desirable - Cedefop plans to make greater use of the internet



Work plans for this year and beyond

• Further review & refinement of data and (where possible) 
additional detail for skill demand and supply 

• Full update of main Skill Demand forecast
• Full update of main Skill Supply forecast
• Analysis of implications for Mismatches & Imbalances -
• Four extra countries (Iceland, Croatia, Turkey, & the 

former Yugoslavian Republic of Macedonia)
• Expert scrutiny by Individual Country Experts (ICEs) based 

on country groups & led by Country Group Experts (CGEs)



Other Key Tasks in 2011
• Development of more qualitative scenarios and 

interpretation of results for policy makers
• Developments of models & scenarios to explore impact 

of climate change and related mitigation measures   
• Exploration of implications for Productivity & Growth 
• Further analysis of sensitivity of the results to 

assumptions about Migration
• Validation and further refinement of Occupational Skills 

Profiles

In combination these elements should ensure that we can 
provide even better information to policy makers and 
others about the prospects for skill demand & supply in 
Europe
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Task 04 Qualitative scenarios
Aim: To introduce method and results 
in order to engage with and gain your 
perspectives on its use.

• Qualitative approach complementing 
econometric skills demand & supply 
forecasts

• Geared clearly to the perspective of 
education & training policy makers

• Clear methodology (Steps 1 to 10)
• Based on trends, uncertainties, drivers -

consultation





Main data sources
Labour market and wider trends
• Cedefop (2010): Skills Supply and Demand in Europe -

Medium-term Forecast up to 2020
• DG Employment sector skills analyses and scenarios 

(2008/09): 18 sector reports summarised and ‘filleted’

Education and training trends
• 2008 European Commission DGE&C Progress towards the 

Lisbon objectives in E&T Indicators/benchmarks 

Consultation on draft scenarios
• October Skillsnet seminar + 6 volunteers
• 20 questionnaires to EU-level stakeholders
• Cedefop seminar



100 trends
• Exogenous (1-31)

Population*; natural resources/technology; 
globalisation/economy; social/political

• Labour market demand (32-45)
• Labour market supply (48-57)
• Education outcomes, systems and 

policies (58-100)
Overall performance; LLL; school; VET; HE; Key 

competences; equity; employability; investment



Drivers acting on E&T policy makers

9

8
7
6

5
4
3
2
1 Global /economic  shifts 

Demand and supply pressures in the labour market 
Companies review their structures continuously 
Technological development 
Unresolved and new challenges currently facing 
education and training systems 
Company pressures to innovate and perform 
European, regional, national policy regimes & networks 
Effectiveness of  links - government, companies and 
E&T providers 
Demographic change 



Some areas of key uncertainty for 
E&T policy makers

9
8
7

6

5
4
3
2
1 Success or otherwise in emerging from the recession

Sufficient well trained teachers and trainers?
Sustained models for increasing access to CVT?
Long-term vs. short term; more for less? Trade-offs?
Growing medium/high skills demands, but success in 
combating school drop out/inequalities?
Higher levels of formal qualifications, but what kinds of 
knowledge/skills, attitudes, competences?
How to meet both national and local/niche demands
Impacts of IT on E&T structures/business models
Job polarisation: limited or extensive?



The scenarios
Scenario 1
Strong economic growth: lessons learnt? 

Scenario 2 
Gradual growth: All to play for (Baseline)

Scenario 3 
Double dip and down: a bumpy ride.

Each scenario has two variants (1a/1b; 2a/2b; 3a/3b), 
according to the role that government pursues 



Mech engConstructionElec Eng & Instr

Comp servicesManufacturingBasic Metals

ConstructionPrimary sector & 
utilities

Mech engLargest decline (top 3)

Elec Eng & InstrNon-marketed 
services

Food, Drink & 
tobacco

Basic metalsBus & other 
services

Comp services

Chemicals Distr & transportHealth & social workLargest growth (top 3) 

61m73m75.5mReplacement demand

6m7m7.5mNew jobs (expansion 
demand)

67m80m83mTotal job opportunities
Empl growth (EU27)

1.3%3%4.1%EU12
-0.1%1.9%2.9%EU15
0%1.5% - 2%3%EU27 (+Switzerland, Norway)

GDP growth

Scenario 3. Double 
Dip and down: a 
bumpy ride?

Scenario 2
(Baseline): Gradual 
growth: All to play 
for?

Scenario 1: Strong 
economic growth: 
Lessons learnt?



1. Strong economic growth: 
Lessons learnt?

• EU competitive against BRIC countries
• Specialist manufacturing holds up, finance 

and services thrive
• Increased demand for managerial skills
• Limited job polarisation
• Challenge to match labour market supply & 

demand
• E&T providers tasked to equip graduates with 

appropriate combinations of specialist & 
generic skills



2. Gradual growth: all to play for?
• Drop in manufacturing.
• Increase in skills polarisation.
• Gender trends in labour market transitions 

can be harnessed to improve skills supply, 
but obstinate barriers to improving CVT 
remain.

• Disparities in labour market demand/supply.
• Education & training policy makers have to 

provide employability skills with less funding
• Shifting responsibility to employers and 

learners



3. Double dip and down: a bumpy 
ride

• Relative collapse of manufactured goods and 
services

• Job polarisation
• Little upscaling of innovation
• Increase of medium and highly qualified 

entrants to labour market
• Lack of funding limits government education 

& training reforms
• Shorter, more vocational qualifications 

become more attractive to learners.



Results of the consultation

1.Coherent & easy to understand – but link to 
EU 2020

2.Useful/somewhat useful for broad 
understanding & planning future skills 
demand & supply – but more nuance 
(sectors, migration, country)

3.Trends & drivers provide solid base – but 
(sometimes) jump to scenarios

4.Version A and B in each scenario helpful –
but more detail (link E&T to strategies)



Conclusions and work for 2011
• Increase access to main conclusions of 

quantitative skill forecasting
• Tool to help policy makers decide on policy & 

strategy options
• Coherent links between trends, contexts & 

policies 
• Work:

• How to add more quantitative detail to 
the scenarios?

• How to work with education & training 
policy makers to finesse a tool that they 
can find useful?

• How to use at country level?
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Project Description

Transferability of skills across economic sectors – Role and 
importance for employment at European level

December 2009 – January 2011

Identifying transferable competences by sectors, groups of 
sectors and occupations

Current situation and 2020 outlook

Identification of players and tools that support mobility of the
workers through the development of transferable competences



WHO FOR WHOM?
The client:
EUROPEAN COMMISSION, DG EMPLOYMENT

The research team:
• RPIC-ViP s.r.o. (CZ) - LEADER
• Trexima s.r.o. (CZ)
• IWAK - Zentrum der Goethe-Universität 

Frankfurt am Main (DE) 
• National Training Fund (CZ)
• Research Institute for Labour and Social 

Affairs (CZ)



Project Outputs

Catalogue of skills

Matrices:
Skills transferable within sectors
Skills transferable between occupations
Skills transferable across sectors and occupations

Future transferability of skills

Identification of best practices, key players and valuable tools



Some numbers

25 Researchers

21 National Coordinators

451 Questionaires

66 In-depth interviews

34 Examples of best practices

20 Groups of sectors

219 Occupations (ISCO 4-digit)

292 Skills



PROJECT SCOPE

Austria Poland 

Belgium Portugal 

Czech Republic Romania 

France Slovenia 

Germany Spain 

Greece United Kingdom 

Hungary Netherlands 

Ireland Finland 

Italy Denmark 

Lithuania Sweden 

Switzerland 



Sectors

Telecommunications, management, public and 
administration service
Manufacture of metals, electronic equipment and 
transport vehicles
Health and social care activities 
Retail trade
Civil engineering and constructing
Education
Specialized services, postal and librarian services
Agriculture, forestry and fishing
Wholesale, warehousing and rental
Accommodation and food and beverage service 
activities

Transport, sewerage, security
Activities of households and other personal service 
activities
Manufacture of chemical and pharmaceutical 
products; supply of electricity, gas, steam and 
water; repair of computers
Manufacture of paper, rubber and plastics 
products; other manufacturing
Manuf. of food product, beverages and tobacco
Mining & engineering
Media
Manufacture of textile and leather
Manufacture of wood and furniture
ICT

Whole economy had to be covered;
Groups of sectors had to be homogeneous in terms of occupations;
Each group of sectors had to have at least 2.5 million employees.



Occupations and Skills
Project aimed at medium and low qualified occupations;
The objective: analysis of employability of occupations threatened 

by restructuring processes and crisis;
Each occupation: at least 50.000 employees within EU.

Hard skills
Range of technical, job-specific abilities 
which require training and instruction 
for a worker to become proficient or 
skilled within a particular job reference.

Soft skills
Job non-specific skills, which 
are related to individual ability 
to operate effectively in the 
workplace either alone or with 
others

General skills
Skills applicable in most companies, 
occupations and sectors.

Generic hard skills (6)

Soft skills (22)Specific skills
Skills applicable in a small number of 
companies, occupations and sectors 
(possibly only in one company).

Specific hard skills (264)



Future Skills Analysis

Qualitative or quantitative approaches?

CEEFOP forecast 18 EU sector studies

Coverage
41 sectors covering the whole economy 
(NACE rev 1.1)

34 economy sectors (NACE 1.1) and 
approximately ⅔ of total employment

Forecast period 2020 2020

Scenarios
Base, Optimistic, Pessimistic 
(based on scenarios of the recovery 
from economic crisis) 

Up to four scenarios per study

Skills analysis 
None 
(skills represented only by level of 
education)

Soft skills, generic hard skills and 
knowledge' in some studies also 
specific hard skills

Occupations analysed
ISCO 2-digit 
(21 occupational groups)

Selected ISCO 1 to 3-level 
(usually 8-12 occupational groups)

Impact of 
economic crisis

Taken into account Not embodied



Issues to be solved

How to expand forecast for 21 occupational groups (ISCO 2-
digit in CEDEFOP projection) to 219 occupations in our project?

How to deal with insufficient level of detail regarding skills in 
CEDEFOP projection?

Current occupational profiles vs. future ones?

Replacement demand for occupational groups not available

How to set levels of significance in particular skills in 
occupational profiles? 

Projection in 41 sectors vs. 20 groups of sectors used in TS 



Occupational groups

Many ISCO 2 digit occupational groups have only one 
prevailing ISCO 4 key occupation in respective sector



Occupational groups
Example: Retail Trade Sector

ISCO 2 digit ISCO 3 digit ISCO 4 digit
52 522 5220
13 131 1314
12 122 1224
42 421 4211
93 933 9330
34 341 3415
34 341 3419
41 419 4190
41 413 4131
32 322 3228
42 422 4220
22 222 2224
91 913 9132
83 832 8322
91 915 9151

15 ISCO-4 digit occupations 
represent majority of 

employment in respective 
sector



Occupational groups
Example: Retail Trade Sector

ISCO 2 digit ISCO 3 digit ISCO 4 digit
52 522 5220
13 131 1314
12 122 1224
42 421 4211
93 933 9330
34 341 3415
34 341 3419
41 419 4190
41 413 4131
32 322 3228
42 422 4220
22 222 2224
91 913 9132
83 832 8322
91 915 9151



Occupational groups
Example: Retail Trade Sector

ISCO 2 digit ISCO 3 digit ISCO 4 digit
52 522 5220
13 131 1314
12 122 1224
42 421 4211
93 933 9330
34 341 3415
34 341 3419
41 419 4190
41 413 4131
32 322 3228
42 422 4220
22 222 2224
91 913 9132
83 832 8322
91 915 9151

These 15 ISCO-4 digit 
occupations are 

represented by no less than 
11 respective sector



Occupational groups
Example: Retail Trade Sector

ISCO 2 digit ISCO 3 digit ISCO 4 digit
52 522 5220
13 131 1314
12 122 1224
42 421 4211
93 933 9330
34 341 3415
34 341 3419
41 419 4190
41 413 4131
32 322 3228
42 422 4220
22 222 2224
91 913 9132
83 832 8322
91 915 9151

Future development of 50-
75 % of ISCO 4 digit 

occupations (depending on 
the sector) can be predicted 
on the basis of forecast of 
ISCO 2 digit occupational 

groups in that sector



Skills not embodied in forecast
2 MAJOR APPROACHES:

„Skills will not change“, e.g. current occupational profiles will 
be similar to future ones.

Simplification of reality, can results be trusted?

„Skills required for specific occupations change in time“, 
but we have to complete the information from some other 

source ...
Sector study?

Employer survey?



Skills significance in profiles
2 MAJOR APPROACHES:

„All skills have the same significance“

Simplification of reality, can results be trusted?

„Skills have different significance for specific occupations“, 
but we have to complete the information from other source ...

O*NET? 

Employer survey?

ESCO? 

Sector Skill Councils? 



Replacement demand

ONE MAJOR APPROACH:

We must wait till CEDEFOP will solve this issue in foreseable 
future ...



Issues to be solved

How to expand forecast for 21 occupational groups to 204 
occupations in our project?

How to deal with insufficient level of detail regarding skills in 
CEDEFOP projection?

Current occupational profiles vs. future ones?

Replacement demand for occupational groups not available

How to set levels of significance in particular skills in 
occupational profiles? 

Projection in 41 sectors vs. 20 groups of sectors used in TS 



Issues to be solved

How to expand forecast for 21 occupational groups to 204 
occupations in our project?

How to deal with insufficient level of detail regarding skills in 
CEDEFOP projection?

Current occupational profiles vs. future ones?

Replacement demand for occupational groups not available

How to set levels of significance in particular skills in 
occupational profiles? 

Projection in 41 sectors vs. 20 groups of sectors used in TS 



Evaluation of the exercise

CEDEFOP forecast: very complex and powerful data source 
with potential for further improvement (such as replacement 
demand)

Additional sources of information needed for such detailed and 
complicated project

Final decision of the project team: outputs encompass only 
methodological recommendations (further development, 
feasibility) and framework, not data

Significant methodological obstacles limit utilization in the TS
project 



Tools must be combined ..
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1. Rationale and the main task
2. Methodology adopted
3. Empirical description and 

examples of results
4. Conclusions and next steps
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Background

EEA Labour force projections at 1990’s
Sources of growth Solow, Denison, Jorgenson et al.
Demand and supply of labour and sources of 
growth, Finland
Skills network, Cedefop, demand and supply, 
occupational structure, retirement skill needs, new 
labour force need
Klems and sources of growth
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1. Rationale and the main task

There is a well established literature on the 
sources of growth and there is also methodology 

for the contribution of education and skills on 
which is used in EU KLEMS-project. On the other 
side in European Skills network (R. Wilson et al) 

the approach is focussed primarily on the analyses 
of the skill needs and a demand and supply 

framework is used for medium term projections. 
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Connection to head line average targets/EU 2020

1. Raise the employment rate of the population aged 
20-64 from the current 69% to at least 75%.

2. Reduce the share of early school leavers  and 
increase the share of the population completed 
tertiary education.

3. Reduce the number of Europeans living below 
national poverty lines, lifting people out of poverty.

4. Achieve the target of investing 3% of GDP in R&D.
5. Reduce greenhouse gas emissions, increase the 

share of renewable energy, and achieve increase in 
energy efficiency.

These targets are intercorrelated and a part of broader 
issue of sources of growth and better employment. 
So broader frame work is needed and head line 
targets will be analysed in this frame work.
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Contribution of skills, knowledge and education

Skills upgrading is important issue because it 
contributes on economic growth and promotes 
labour supply so that it´s structure corresponds 
demand and quality of labour compensates 
quantity. Here proposed method produces index 
which measures education and skills contribution 
on growth.
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The basic idea is multiply shares of different 
education levels in employment by earnings levels 
in these same different education levels. When the 
shares of higher education levels are increasing, 
the index which is as result is increasing. Relative 
chances in this index are multiplied by income 
share of labour as the part of total income (or 
production) and so the result is contribution on 
growth which can be presented as an index and 
percents. This kind of calculation can be made for 
the future and this is here basic task.
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Growth accounting as a part of European skillsnet framework
The current Model Framework in Skills network  comprises various key elements includes on 
the demand side:
• Module 1: a set of multi-sectoral macroeconomic forecasts, based around the E3ME 
macroeconomic model;
• Module 2: an occupational model, focused on explaining expansion demand within sectors;
• Module 3: a qualifications module focussing on the implications for qualification intensities 
within occupations (demand) rather than the supply side;
• Module 4: a replacement demand module recognising the crucial importance of 
considering changing occupational employment levels and also the need to replace those 
leaving the workforce because of retirement, migration and mortality and on the supply side. 
• Module 5: macroeconomic model which tries capture secondary impacts (for example, 
higher economic output may cause higher employment levels, but higher employment is also 
likely to lead to increased output);
• Module 6: aggregate labour supply model 
• Module 7: qualification model (stocks);
• Module 8: qualification model (flows). 
Here it could be discussed if another module 9 could be increased. This is 
• Module 9: contribution on growth, productivity and employment module and in broader 
sence impact module. Here the idea is to benefit the growth, employment and labour quality 
projections the supply side limiting demand growth. Then capital projections are increased 
and weights so that we can calculate the total input including labour and capital and total 
factor productivity or combined productivity of production factors which increases production 
more than only input increasing. So we can analyse factors of growth and use the analysis 
for European growth and employment strategy. So we have link, or bridge between skills net 
work and European growth and employment strategy. Also other impacts can be analysed. 
The same idea can be applied for global qrowth and employment strategy but this is not the 
task yet. Sustainability aspect can however be analysed.
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2. Methodology adopted
The basic idea can be presented by using  simple equation  

 
 
Here K is capital and H is working hours. T is a variable describing technological development. It measures technical
changes with shifts of production function. Q is a fixed price production. Here r is return on capital, w is wage and vK
and vL are shares of labour and capital in such way that they will sum up to one.  Dot above letters describes continuous
time but in calculations discrete time is used, This we call the basic equation of total factor productivity calculations.
The growth of production per working hours is 

 
The use of the discrete time series data in the calculation of Divisia indices, which are based on 
continuous time, requires approximation.  
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When time series are used methodology developed by Dale Jorgenson and other and used in EURO 
KLEMS –project  is useful. The basic equation can be now  written in form  

 
Here Z refers to production, t is time, (superscript or subscript) i refers to an industry, while X, J, 
and M denote intermediate products, capital and labour. Relative changes based on continuous time 
are replaced by approximate values.  
 
The work of Jorgenson et al. is replete with logarithmic approximation. Using the averages of new 
and old value shares as weights we obtain Divisia-Törnqvist indices which are useful here and very 
unbiased.  
 
After calculation logarithmic numbers are changed to indices. So we get basic indices which 
describe the contribution on growth of each variable.  
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Contribution of skills, knowledge and education  
 
In the basic equation variable M includes working hours H and quality of labour LQ. The labour 
input index is here calculated as the product of its volume and quality components H and LQ, which 
in turn are compiled as the product of their subcomponents. These variables are calculated as 
indices and multiplied by each other. So we qet  

which is used in basic equation.  

∏=×=
c

cMLQHM
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The point in  calculation can be presented by simple numerical example.  
 
-Education level   Earnings level  Shares of employed, % 
     Earnings  
                       level                       t    t+10  t+20 
A.                             95                90    85    75 
B.                            130                 8    10    15 
C.                            200                 2      5    10 
All                           100             100  100   100 
Education index                        100  103.8 110.8 
 
In the calculation example above, A., B. and C are educational levels. t refers to the point of time. 
Levels of earnings have been related to the average so that the average level of earnings is 100. For 
example at time t+20 the index point is 95x.75 + 130x.15 + 200x.10 = 110.8. In the corresponding 
fashion we calculate the effect of index and sex structure. By multiplying the separate indices for 
different quality factors we obtain quality index. 
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3. Empirical description and examples  
of results

Global level, US, UK, Japan examples
In the Long-Term Model application in the 

standard application, the change in the 
variation relationship of the GNP is reflected by 

using  labour productivity concept. Here we 
however have also total factor productivity 
cocept and an example at aggregate level.
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Chart 1. Labour and Total Factor Productivity: UK, USA and Japan, 1820-2003 
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Finland as example 
 
Next we have a calculation for Finland.  
 
The contribution of total factor productivity had been large throughout the post-World War II 
period. In 1900-48 its share of total growth was 38 %, in 1948-85 60 %, and in the period of 1900-
1985 its share was 51 %. In 1975-85 its share was 90 % but in 1985-90 only 40 % (Tiainen, 1994). 
In the recessions during the second half of the seventies and at the beginning of the nineties, the 
growth of the total factor productivity had not slowed down dramatically. After the recession at the 
beginning of last decennium the total factor productivity growth accelerated but employment also 
increased. In the future on knowledge, skills, total factor productivity  and full employment basing 
growth is the target and give also possibilities to ecologically sustainable development. 
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Chart 2. Labour and Total Factor Productivity in Finland in 1860-2030, yearly  
changes 
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Chart 3. Labour and Total Factor Productivity in Finland in 1860-2030, yearly  
changes,%
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Chart 4. Growth contribution of production factors weighted by shares of net domesic 
production in basic values, as indices, 1900 = 100 
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4. Conclusions and next steps

Here we have presented index based growth 
accounting projections methodology including 
measurement of total factor productivity and 

inputs. We have presented also the methodology 
in anticipation of middle and long term labour 

force and employment developments and future 
skill needs analysis used in European Skills 

network and in long term labour force projections 
(LTM Model). We have presented how to build 

bridge from this kind of analysis to growth 
accounting calculations in using them in analysis 

of future sources of growth.



The AMS Skills Barometer
A web-based 
labour market tool

Stefan Humpl, Daniel Bacher
3s research laboratory
www.3s.co.at

2011-02-17

3s research laboratory, www.3s.co.at



3s research laboratory, www.3s.co.at

Content 

__Short introduction into our work
__The AMS Qualibarometer in a nutshell
__User group of the tool
__Methodology of AMS Qualibarometer 
__Comparing methodology of AMS Skills Qualibarometer and   

CEDEFOP
__A way forward I: Integrating European into national forecasts
__A way forward II: Future Austrian Surveys and other Sources 
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3s – learn & work 

Clients
__Public and private universities

__ Universities of applied sciences (“Fachhochschulen”)
__ Public Employment Service Austria
__ Educational and labour market institutes across Europe
__ Austrian ministries, chambers
__ Private enterprises
__ European Bodies and European Commission

Two legal entities 
__3s research laboratory (non-profit association)
__3s Unternehmensberatung (management consulting)



3s research laboratory, www.3s.co.at

3s research lab, 3s consulting and 3s media

For example:
__Quality assurance for Austrian universities of applied sciences
__European and national projects related to EQF/NQF, ECVET, …
__DISCO – European Dictionary on Skills and Competencies
__Consulting the ESCO-development
__Non formal and informal learning
__Work-based learning and teaching
__Developing innovative products and databases for the Austrian 

Labour Market Service like the AMS Skills Barometer

Focus of activities
__research and consulting on the interface education and labour markets
__media work 
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AMS Skills Barometer
A web-based labour market tool 

__Designed for Austrian Public Employment Service (2002)
__Comprehensive nation-wide labour market information system
__Broad group of users
__Instrument of representation and to lesser extent data analysis
__Current labour market needs, short and medium-term trends
__National focus, but also regional information (9 provinces)
__Gender relevant information
__Edited twice a year
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AMS Skills Barometer
A broad user group

__Staff of AMS for counselling and trainings
__Job seekers and people interested in further education
__Youth seeking job and career information (e.g. in schools)
__Educational providers for new curricular development
__Labour market counsellors in various institutes
__Decision makers and public services staff at different levels
__Enterprises
__Journalists
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AMS Skills Barometer
Methodology

__Mainly occupational and vocational information
__More and more: Skills and competencies

Hierarchical Level Occupational Structure Skill Structure

Level 1 24 Occupational Areas 23 Skill Areas 

Level 2 95 Occupational Fields Appr. 240 Skills 

Level 3 appr. 560 Occupations 
(appr. 12.000 specialisations 

and synonymes) 

Appr. 10.000 detailed skills

   
 



An example: Occupational field „software technology and programming“



…..skills and competencies illustrated
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AMS Skills Barometer
More on methodology: A synopsis of compiled information

__Specific yearly analysis of job advertisements 
__Statistical data on job vacancies reported to AMS
__Enterprise survey (biennial, >6000 companies, +20 employees)
__Quantitative data by statistics Austria, social insurance association
__Expert interviews
__Various labour market studies (national, sectoral, regional)
__Articles, Journals, etc.

To explore: 

Cedefop forecasts as a link to the European level? Where are 
differences and possible synergies?
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CEDEFOP and AMS Skills Barometer
Which differences do exist? 

Medium Term Forecast (CEDEFOP) AMS-Skills Barometer

Based on econometric model Synopsis of various sources (quantitative and 
qualitative) 

Combines supply and demand Focus on occupational labour demand, skills 
demand

Use of NACE, ISCED, ISCO classifications Use of AMS specific occupational classification 
and qualifications (highly differentiated level)

European and national focus Austria and regional provinces

Forecasts until 2020 Data analysis of current situation, short-term 
and medium-term forecasts (max. 3 years) 

More for expert use Broad user group, especially job seekers 
labour market councellors 



3s research laboratory, www.3s.co.at

CEDEFOP and AMS Skills Barometer
Where are the synergies between the two?

Medium Term Forecast (CEDEFOP) AMS-Skills Barometer

Based on econometric model Solid forecasts results valuable additional data 
source

Multifacted approach is necessary Alternative approach to anticipation as a 
complement

Use of NACE, ISCED, ISCO classifications Comparison only possible for some ISCO 
groups,  skills ontology and employer survey 
could be useful for CEDEFOP

European and national focus European level could be complemented, partly 
comparison of national forecasts makes sense

Forecasts until 2020 Medium to long-term forecasts as additional 
information

More for expert use Valuable source for policy makers, needs to be 
edited for public use, disseminating CEDEFOP 
results
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A way forward I:
Integrating European forecasts into 
AMS-Skills Barometer?

__ Approaches are different but complementary
__ Dialogue on results and data allows for mutual learning and checks
__ Comprehensive and detailed country information as benefit 
__  European level could get linked to national level
__ Some occupational areas and fields compatible with ISCO groups
__ CEDEFOP forecasts could get disseminated and discussed
__ Greater use of solid quantitative data improves validity of trend 

forecasts within AMS Skills Barometer
__ AMS Skills Barometer could be developed in the direction of an 

“early warning system” by integrating medium-term forecasts
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A way forward II:
Future Austrian Surveys and other Sources
Interesting for SkillsNet?
__ Data from PES Survey in Companies (> 6.000, +20 employees)

Occupational Demand
Skills Demand
Areas where Occupational Demand cannot be satisfied

__ New Survey planned: 
Sectoral Approach
New Skills to be identified

__ AMS Standing Committee
Qualitative Approach
3 yearly sectoral discussions in 10 different sectors
Experts from research, “leading companies”, FE institutions
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AMS Skills Barometer: 
A web-based labour market tool

Contact
Stefan Humpl
humpl@3s.co.at

3s research laboratory
Wiedner Hauptstraße 18
1040 Vienna, Austria 
Tel +43-1-5850915-30, Fax -99

Thank you for your attention!
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Forecasting skills demand and 
labour market dynamics in the 

Baltic States

Žilvinas Martinaitis



Problem:

• Need to adjust E&T systems to labour 
market demand high demand for 
forecasts;

• Relatively high supply of forecasts: in LT 
2004 – 2009 more than 5 were 
developed;

• 2008 – 2010 crisis forecasts became 
obsolete;

• How accurate are the CEDEFOP forecasts?

2011.02.11



Success factors The Baltics

Moderate economic 
cycles

GDP growth in 2009: EE -
13.9 %; LV -18 %; LT -
14.7 % 

Historically strong 
competitive advantages

Large sectoral fluctuations

Reliable historical data “Small country” syndrome

Absence of strong 
economic shocks

Very open economies

Enforceable labour 
market legislation

Rigid regulation, but highly 
flexible labour market. 

Forecasting as walking in the dark 
under the guidance of yesterday sun. 

2011.02.11



Logic of comparison

• Compare CEDEFOP forecasts for 2008-2009 
with yearly historical data from EUROSTAT;

• Assess the accuracy of forecasts (in %) by:
• Sectors;
• Occupation;
• Qualification.

• Provide qualitative interpretation of 
findings. 

sdafasdfasdfasdf
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No. of employed persons 
(thousands)

% difference 
between 
forecasts and 
actual data

2008 2009 2008 2009

Forecast EE
659.1 619.6 0.39 % 3.84 %

Actual EE
656.5 595.8

Forecast LV
1.119.6 1.049.2 0.44 % 6.3 %

Actual LV
1.124.5 983.1

Forecast LT
1.521.6 1.459.8 0.11 % 3.01%

Actual LT
1.520.0 1.415.9



Forecasts by 
occupational group

• On average forecasts differ from actual data 
by 8 %. 

• Largest discrepancies:
• Technicians and associate professions in LT: 

large forecasted decline, but in fact 
considerable growth;

• Elementary occupations were hit the hardest, 
forecasts too optimistic.

Country AVG % difference between 
forecasts and actual developments

Estonia 6 %
Latvia 7 %
Lithuania 10 %



Forecasts by sector
• On average forecasts differ from actual data by 

19% 
• Largest discrepancies:

• Business & other services: forecasted fast growth, but 
in fact large (LV) or moderate (LT and EE) decline;

• Manufacturing: rate of decline slower than 
forecasted; 

• Agriculture, etc.: stability or growth despite highly 
pessimistic forecasts.

Country AVG % difference between forecasts 
and actual developments

Estonia 11.3 %
Latvia 32 %
Lithuania 12.5 %



Forecasts by 
qualification

• On average forecasts differ from 
actual data by 8.3%. 

• Largest discrepancies:
• Slower than forecasted growth of 

demand for highly qualified.

Country AVG % difference between forecasts 
and actual developments

Estonia 4.6 %

Latvia 11 %

Lithuania 9.4 %



Summary of findings

• Despite the “unforeseeable impact”
of the crisis, the forecasts are 
surprisingly accurate;

• The more detailed breakdown of 
demand, the less accurate are the 
forecasts;

• Growth of demand for highly 
qualified in high value-added service 
sectors seems to be overstated. 

2011.02.11
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Demand and supply of labour by Demand and supply of labour by 
education in Norway towards 2030education in Norway towards 2030

Linking demographic and macroeconomic modelsLinking demographic and macroeconomic models

By

Roger Bjørnstad, Marit Gjelsvik, Anna Godøy, Inger Holm and 
Nils Martin Stølen

Statistics Norway

Cedefop, Thessaloniki
17 – 18 February 2011
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Employment by level of education
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Driving forces behind the development

• Corresponding development in all Western countries
– Increased employment of high skilled
– Reduced employment of low skilled

• A major part of the development may be explained by technological 
change

– Technology has replaced low skilled, and high skilled are needed to operate 
technology

• Stronger demand for services because of higher incomes
• International trade has caused low skilled to be replaced by import of 

cheaper products from developing countries
• In Norway increased demand for high skilled has been met by strong 

growth in supply
– Has contributed to a balanced labour market and small differences in 

relative wages
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Need for labour market projections

• Labour market projections produced by Statistics Norway 
since 1993

• A planning tool – Projections based on certain assumptions
• May be useful  for

– Youths in their choice of education
– Authorities in planning educational capacity, industrial development 

and welfare reforms.

• Important to avoid projected imbalances to appear
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A system of projection models in Statistics 
Norway
• BEFREG: 

– Projections of population by age and gender

• MODAG: 
– Macroeconomic model with 21 industries
– Employment in man-hours and persons, supply of labour, wages
– Extended version with 5 kinds of labour by skill
– Demand further divided into 30 kinds of labour in a sub-model

• MAKKO, HELSEMOD, LÆRERMOD:
– Partial models for demand for labour divided by education in the public 

sector

• MOSART:
– Dynamic microsimulation model projecting population and supply of labour 

by education for given transition probabilities in the educational system and 
the labour market
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Main structure of the model system
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Classification by education

• Chosen to diversify labour by education instead of 
occupation

– Almost accurate information available from administrative registers
– Distinction between different occupations is not as evident and may 

change if a person moves from one industry to another
– Education is a more precise measure of skill
– Makes data organisation easier
– Classification by education already established in demographic 

models – costly to shift

• Classification by education chosen close to diversification 
by occupation
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Detailed level of classification and 
corresponding numbers of employed in 2006
• 1. Primary and Lower secondary education 

(ISCED 0-2)
• 2a. Upper secondary education, general 

programmes (ISCED 3-4)
– General programmes
– Economics and administration

• 2b. Upper secondary education, vocational 
programmes (ISCED 3-4)

– Electronics, mechanics, machinery
– Building and construction
– Science, technique and crafts
– Nursing and caregiving
– Other fields

• 3. Tertiary education, lower degree 
(ISCED 5, lower degree)

– Humanities and arts
– Education
– Social sciences
– Economics and administration

– Engineering
– Other fields of science
– Nursing and caregiving
– Other fields of health and social services
– Other tertiary education, lower degree 

• 4. Tertiary education, higher degree 
(ISCED 5, higher degree and ISCED 6)

– Humanities and arts
– Education
– Social sciences
– Law
– Economics and administration
– Graduate engineering
– Other fields of science higher degree
– Medicine
– Dental studies
– Other tertiary education, higher degree

• Unknown
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The macroeconomic model MODAG

• Disaggregated model with 21 industries and input-output cernal based 
on the National Accounts

• Econometric equations describing behaviour
• Man-hours, employed persons and wage rates
• Standard version homogenous labour
• Extended version: Labour divided in 5 categories by level of education
• Labour supply based on participation rates by education, gender and 

age from LFS
• Consistency: NA = LFS + foreigners working in Norwegian firms 
• Used for medium term analyses up to 20 years ahead 
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Main assumptions behind the macroeconomic 
projections
• Norway only gently hurt by the 

financial crises
• Assumptions about a rapid 

recovery
• Back to long term trend levels in a 

few years
• 2-2.5 yearly percent growth in 

GDP
• Total LFS unemployment rate 

stable at 3.1 per cent from 2016
• Small decrease in average 

income tax from 2011 to 2023, 
followed by a small increase
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Employment by sector

• An ageing population and 
modest growth in standards 
cause a growing share of 
employed in health and 
caregiving services

Share of total employment

36.629.8Public sector
43.645.7Private services
8.610.8Manufacturing
20102009
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Demand for labour by educational field

• Diversification of employment into 30 educational groups by 
field based on information from administrative registers and 
LFS

• In private industries education-specific employment shares 
are projected by assuming continuing trends  

• Partial models are used to project demand for labour by 
education in public sectors

• Assumptions about some possibilities for growth in service 
standards in the first years

• Smaller possibilities for growth in standards as time passes 
because of tighter financial constraints and a growing 
population of elderly persons
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Educations at upper secondary school level
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Tertiary level, lower degree
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Tertiary level higher degree
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Alternative assumptions about supply of labour 
by education
• Extended MODAG

– Labour market participation rates by age and gender linked to 
corresponding groups of individuals in working age

– Discrepancy between supply and demand for the 5 groups of 
education affects wage formation

– Wages affect participation rates as well as demand for labour
– However equilibrium mechanisms not strong enough to secure a 

stable path including stable unemployment →
– Labour force for the 5 educational groups determined from the 

demand side and exogenous rates of unemployment

• MOSART based on assumptions about constant 
propensities for education and detailed participation rates   



17

Projecting supply of labour by education using 
the dynamic microsimulation model MOSART
• Based on data from administrative registers and calibrated against 

aggregate data and demographic projections
• Simulates the further life-course of the Norwegian population
• The model projects choice of education, and the level of education is 

important for labour force participation and retirement
• Transition probabilities for

– Entering education
– Choice of educational field
– Remaining in education
– Completing education

• 22 different educations included in the model, but because of need for 
updating only able to present projections for the four main levels of 
education at the moment. 
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Population 16-74 by level of education
1000 persons

0

200

400

600

800

1000

1200

1400

1600

1800

1990 1995 2000 2005 2010 2015 2020 2025 2030

Primary and lower secondary education
Upper secondary education
Tertiary education, lower degree
Tertiary education, higher degree
Unknown



19

Comparing projections with fixed educational 
propensities with what is needed
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Projected demand for labour by level of 
education. Percent

2006 2030
Primary and lower secondary 21 14
Upper secondary education 45 44
Tertiary education, lower degree 25 33
Tertiary education, higher degree 8 10
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Concluding remarks

• Projections based on discussable assumptions must be 
used with precaution

• But being aware of the assumptions the projections 
summarize a lot of relevant and important information

• Comparing projections of demand for different kinds of 
labour with projections of supply for given educational 
propensities may give relevant information for authorities 
and youths

• Projections of relevant future trends in demand for different 
kinds of education are highly relevant in themselves
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Summary of structure

1. BIBB-IAB model set-up (construction)
2. Results by skill level and occupational fields
3. Differences and common trends between Cedefop- and

BIBB-IAB-forecasts
4. Future development and mutual exchange
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1. BIBB-IAB model set-up

Project participants and distribution of tasks:

 BIBB: data generation, taxonomy (occupational fields, 
initial vocational qualification)

 IAB: demand projection [IAB/INFORGE-model (integral 
element of the GINFORS global model of GWS)]

 GWS/BIBB: Supply projection 1 (BIBB-DEMOS model)
 FIT: Supply projection 2 (FIT model)
 BIBB: Occupational flexibility matrix
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Objectives:
 Identify possible medium-term to long-term developments (up to 2025)

 Identify potential future problem areas in accordance with qualifications
and occupations (new)

 Provide a balance of supply and demand (new)

 Provision of a basic model with uniform:

 data foundations

 classifications

 Deeper level of disaggregation than in previous comparable studies

 A  well-founded empirical basis and transparency (providing an impetus for
further statistical developments)
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Components of the projection:
Demand side (IAB)

Realised demand

Occupational fields 

12 MOF, 54 OF

Supply side (BIBB)

Potential study

Data bases MC  NA level MC  NA level 

Population forecasts

Level of aggregation 59 economic sectors

4 skill levels (ISCED)

Occupation exercised

4 skill levels (ISCED)

Initial vocational qualification 

by specialisation 

recoded from MC 05, (06-08)

Level of analysis Per capita

Stock variables;

No flow variables

Per capita

Stock

New labour force supply

Gender

Age

Projection models IAB-INFORGE (GWS) BIBB-Demos (GWS)

BIBB-FIT model

Results Realised demand 

2010-2025

Flexibility from 

trained occupation to 

occupation exercised 

(from above) 

MC 05 (06-08)

Economically active population

2010-2025

BIBB-BAuA

Microcensus

Source: Helmrich, Robert; Zika, Gerd (2010): Beruf und Qualifikation in der Zukunft. In: Helmrich, Robert; Zika, 

Gerd (Ed.): Beruf und Qualifikation in der Zukunft. Bonn 2010
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Cross-sectional analysis of the population

according to relevance for the labour market
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Factors influencing the projection

 Supply:
 Demographic development
 Educational participation
 Participation in employment

 Demand:
 Economic structural change
 Globalisation, growth
 Technological change
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2. Results by skill level and occupational fields

 Demand and supply of labour – total
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3a. Results of the qualification projections
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 If the status quo persists, the low skilled (ISCED 1, 2 & 3a) 
will continue to be affected by high under-employment.

 As far as the medium skills level (ISCED 3b and 4) is
concerned, the results indicate that there will be a future
shortage of labour occurring
 between 2015 and 2020 (BIBB-FIT projection) or
 towards the end of the project period (BIBB-DEMOS 

projection).
 With regard to the highly skilled (ISCED 5 and 6), the results

vary between an extremely tight labour market (BIBB-
DEMOS projection) all the way to an over-supply of highly
skilled workers (FIT projection). 
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2b. Results of occupational field projections

Supply and demand (trained occupation only)
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Occupations involving traffic, warehousing, transport, security, guarding

Occupations involving the trading and sale of goods

Occupations involving the control and maintenance of machines and plants

Processing, manufacturing and repair occupations

Raw material extraction occupations

BIBB/Demos 2010

BIBB/Demos 2025

FIT 2010

FIT 2025

excess labour supply

labour shortage
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Calculations of flexibilities from Microcensus 2005

Major occupational field (MOF) of the 

occupation learned 

Proportional values for change from major occupational field (MOF) learned to 

major occupational field exercised

P 1 P 2 P 3 P 4 P 5 P 6 P 7 P 8 P 9 P 10 P 11 P 12 ∑ MOF

1: Raw material extraction occupations 49.5% 8.6% 3.0% 6.3% 12.8% 6.1% 5.1% 2.6% 2.1% 0.7% 2.3% 0.9% 100.0%

2: Processing, manufacturing and repair occupations 1.9% 46.3% 7.8% 6.2% 15.6% 5.7% 4.2% 7.4% 2.0% 0.9% 1.5% 0.5% 100.0%

3: Occupations involving the control and maintenance of 

machines and plants  
1.3% 14.0% 44.3% 5.2% 11.9% 4.7% 4.4% 7.8% 2.0% 2.4% 1.7% 0.4% 100.0%

4: Occupations involving the trading and sale of goods 0.8% 2.9% 1.2% 50.4% 6.2% 9.5% 19.8% 1.3% 3.4% 1.1% 3.1% 0.4% 100.0%

5: Occupations involving traffic, warehousing, transport, 

security, guarding 
1.1% 6.1% 2.0% 4.3% 65.3% 3.8% 11.5% 2.2% 1.4% 0.5% 1.3% 0.5% 100.0%

6: Hotel and restaurant and cleaning occupations 3.1% 5.0% 2.6% 9.7% 8.2% 56.4% 7.3% 1.1% 1.8% 0.5% 3.7% 0.7% 100.0%

7: Office, commercial service occupations 0.5% 1.2% 0.5% 8.6% 3.7% 3.5% 71.3% 2.0% 4.8% 1.1% 2.3% 0.5% 100.0%

8: Technical and scientific occupations 0.7% 8.9% 3.3% 5.0% 4.1% 2.3% 8.0% 52.0% 7.3% 3.2% 1.7% 3.5% 100.0%

9: Legal, management and economic occupations 0.2% 0.8% 0.2% 7.3% 2.3% 1.5% 26.0% 4.2% 49.3% 4.1% 1.4% 2.7% 100.0%

10: Artistic, media, humanities and 

social science occupations
0.3% 2.2% 0.8% 6.1% 2.3% 2.8% 10.2% 5.1% 5.9% 46.9% 4.3% 13.0% 100.0%

11: Health and social occupations, body care providers 0.4% 2.1% 0.4% 3.9% 1.7% 4.0% 6.3% 0.8% 1.1% 0.9% 74.6% 3.7% 100.0%

12: Teaching occupations 0.3% 1.2% 0.3% 1.9% 1.5% 2.1% 4.3% 1.2% 1.3% 2.2% 4.5% 79.3% 100.0%

0a: no vocational training (unskilled) 3.2% 16.1% 6.0% 11.3% 15.1% 25.5% 10.8% 2.5% 1.7% 1.9% 5.2% 0.8% 100.0%

0b: at school/in training 2.1% 19.8% 5.4% 14.5% 5.8% 13.0% 17.2% 4.8% 0.7% 3.1% 12.2% 1.3% 100.0%

Source: Maier, Tobias; Schandock, Manuel; Zopf, Susanne (2010): Flexibilität zwischen erlerntem und ausgeübtem Beruf.In: Helmrich, Robert; 

Zika, Gerd (Ed.): Beruf und Qualifikation in der Zukunft. Bonn 2010
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Supply and demand (incl. occupational flexibility)
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3. Differences and common trends between

Cedefop- and BIBB-IAB-forecasts

 Similiar data sources (Microcensus and Labour Force Survey, 
National Accounts)

 Different occupation categories
 Differences in categorisation of qualification:

 Cedefop: 
3 qualification categories (ISCED 0-2, ISCED 3-4, ISCED 5-6)

 BIBB-IAB: 
4 qualification categories (ISCED 0-3a, ISCED 3b-4, ISCED 5a+6, 
ISCED 5b)
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Labour force (15+)

All qualification

Germany Levels (000s) Change (000s) Change (%)

2000 2010 2020 2000-10 2010-20 2000-10 2010-20

Cedefop 39447 41458 40815 2011 -643 5.1% -1.6%

BIBB-
DEMOS

42175 43658 42254 1483 -1404 3.5% -3.2%

BIBB-FIT 42175 43152 41180 977 -1972 2.3% -4.6%

Total job openings

All qualification

Germany Levels (000s) Change (000s) Change (%)

2000 2010 2020 2000-10 2010-20 2000-10 2010-20

Cedefop 39144 39619 39992 475 373 1.2% 0.9%

IAB-
INFORGE

39144 39788 40230 644 442 1.6% 1.1%

 Labour force (15+) and total job openings Germany (2000-20) 
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Labour force (15+)

High qualification

Levels (000s) Change (000s) Change (%)

2000 2010 2020 2000-10 2010-20 2000-10 2010-20

Cedefop 9663 10287 10960 624 673 6.5% 6.5%

BIBB-
DEMOS

9952 10716 10845 764 129 7.7% 1.2%

BIBB-FIT 9952 10981 11879 1029 898 10.3% 8.2%

Total job openings

High qualification

Levels (000s) Change (000s) Change (%)

2000 2010 2020 2000-10 2010-20 2000-10 2010-20

Cedefop 9928 10330 11116 402 786 4.0% 7.6%

IAB-
INFORGE

9452 10222 10429 770 207 8.1% 2.0%

 Labour force (15+) and total job openings Germany (2000-20) 



17

4. Evaluation of the concept and future prospects

Current limitations:

 Balancing in the form of model calculations – not a closed model 
but comprising harmonised assumptions (basic scenario)
 for this reason, no internal model balancing processes on the labour

market
 no dynamisation of the flexibility process
 only heads, no volume analysis
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Model structure: "core" - "satellite" relations

A �core� - or "pilot� - model block de�nes the evolution of the
fundamental macro-variables (GDP, consumption, investment, wages,
prices, interest rates, employment, unemployment, hirings and �rings)

�Satellite�blocks of equations de�ne the breakdown by sector, age,
profession and skill

Massimiliano Tancioni (Institute) February, 18 - 2011 2 / 27



Modelling strategy: hybrid approach

�Core�: Relations among macro-aggregates derived from hard theory,
i.e. from households and �rms�optimality conditions in imperfect
goods and labor markets (NK-DSGE)
�Satellites�: Detail relations derived from statistical/empirical
relations
Literature background:

Mortensen, D.T. and Pissarides, C. (1994). �Job creation and job
destruction in the theory of unemployment�, Review of Economic
Studies
Giuli, F. and Tancioni, M. (2009). �Il nuovo modello di previsione dei
�ussi del mercato del lavoro FGB-MDL: aspetti di metodo e di
struttura�, Economia & Lavoro
Riggi, M. and Tancioni, M. (2010). "Nominal v. real wage rigidities in
new Keynesian models with unemployment: A Bayesian evaluation",
Journal of Economic Dynamics and Control
Blanchard, O. and Galì, J. (2010). �Labor markets and monetary
policy: A new-Keynesian model with unemployment,�American
Economic Journal: Macroeconomics

Massimiliano Tancioni (Institute) February, 18 - 2011 3 / 27



Input and output data

Input: macroeconomic data from OECD-QNA, OECD-QLFS,
IMF-IFS and the Italian National Statistical O¢ ce (Istat)

Input: separation and hiring rates, (by age, profession, skill) from the
LFS National Statistical O¢ ce�s elementary data

Output: forecasts for all variables in the model: macroeconomic
aggregates, labor force and employment stocks and �ows (separations
and hirings) by age-class, sector, profession, skill

Massimiliano Tancioni (Institute) February, 18 - 2011 4 / 27



Why a theory-based "core" model?

Lack of long time series for �ow data makes data-intensive methods
such as VARs not a viable option: need to anchor the simulations to
hard theory

The DSGE approach does not su¤er the Lucas-Sims critiques since: i)
model equations are behavioral and ii) DSGEMs display RE

Transparency: the NK-DSGE approach o¤er a theory-consistent
representation of the main relations among variables. Theoretical
identi�cation allows to perform i) policy simulations, ii) optimal
policy-making design and iii) improve policy communication
transparency

Massimiliano Tancioni (Institute) February, 18 - 2011 5 / 27



Model derivation (general)

Representative agents face a problem of max utility/pro�ts subject to
budget and technical constraints

Forward-looking behavior imply that the constrained max problem has
to be solved intertemporally

The dynamic laws of motion of the economy are derived from
F.O.C.s. for utility/pro�t maximization. The resulting equations are
behavioral, i.e. relations among variables are de�ned in terms of deep
parameters (psicology and technology)

Massimiliano Tancioni (Institute) February, 18 - 2011 6 / 27



Model features: frictions

Nominal/real frictions and monopolistic competition in the goods and
labor markets makes the NK-DSGEM consistent with mid-term
Keynesian features observed in the data. In particular:

Habits and rule-of thumb behavior in consumption for a fraction of
households make the model consistent with the observed persistence in
the data and with the Barro-Ricardo equivalence result
The presence of hiring costs makes the NK-DSGE model consistent
with long-term (equilibrium) unemployment

The labor market structure is modelled in the spirit of
Mortensen-Pissarides (1994), such as in the NK-DSGE models of
Blanchard and Galì (2009), Giuli and Tancioni (2009) and and Riggi
and Tancioni (2010)
Under these hypotheses, the methodology overcomes the separation
among forecasting models (VARs, BVARs), maximizing the predictive
performances, and theoretical models (RBC-CGE), mostly oriented to
the evaluation of fully speci�ed theories. The out of sample properties
of NK-DSGEM are basically in line with those of reference forecasting
tools as ARIMA, VARMA and BVARsMassimiliano Tancioni (Institute) February, 18 - 2011 7 / 27



Model features: expectations formation

In order to improve forecasting performances, the standard hypothesis
of model-consistent expectations is replaced by that of
data-consistent expectations.

In practice: expectations are derived from an unrestricted VECM
since:

The joint data density, under standard hypotheses (stationarity,
linearity, normality), has a VAR representation. This ensures data
consistency
Considering DSGE model stability properties (long-run balanced
growth), a VECM ensures consistency among expectational variables
and model properties

The VECM is estimated and simulated before "core" model
estimation, thus expectations are considered as exogenous at the
beginning of the forecast

Massimiliano Tancioni (Institute) February, 18 - 2011 8 / 27



The fundamental stock-�ow relation and the separation
rate

Model design allows the explicit derivation of stock-�ow relations
among employment, unemployment, �rings and hirings of new labor
The basic aggregate relation is the following:

Nt = (1� δt )Nt�1 +Ht

where Nt is employment, δt is the time-speci�c separation rate and
Ht denotes hiring of new labor
Elementary daya allow the identi�cation of �ve di¤erent events of
separation, completely speci�ed in the simulations: �rings δft ,
retirement δrt , end of temporary contract δet , work-related injury and
illnes δit and other causes δot
The basic relation thus becomes:

Nt =
�
1� δft � δrt � δet � δit � δot

�
Nt�1 +Ht

Massimiliano Tancioni (Institute) February, 18 - 2011 9 / 27



The matching process

Hirings of new labor are the result of a matching process between
vacancies and unemployment

The matching function is assumed to be of a Cobb-Douglas form, i.e.:

Ht = σm (ψUt )
γ + V 1�γ

where σm is a mismatch parameter, ψ denotes the search
e¤ectiveness index and γ is a standard Cobb-Douglas coe¢ cient

Also, and by de�nition it must be:

Ht = Nt �Nt�1 +
�

δft + δrt + δmt + δit + δot

�
Nt�1

where
�

δft + δrt + δmt + δit + δot

�
Nt�1 de�ne the out�ows from labor

and Nt �Nt�1 = ∆Nt is the net employment variation
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The equations of the satellite blocks: sectoral breakdown

For each macroeconomic variable of the pilot model, its sectoral
breakdown is obtained by estimating a system of S sectoral
Auto-regressive Distributed Lags equations (ARDL)
If the regional/sectoral and aggregate variables are CI (long-run
stability), the ARDL model has a representation in terms of the static
long-run equilibrium relation and of the dynamic error-correction
relation (ECM). For each sector s generic variable xs ,t :

∆x st = cs +
p

∑
i=1

βsi ∆x
s
t�i +

q

∑
j=o

γs ,j∆z
s
t�i + αs

�
x st�1 � bϕs � bθszst�1�+ εst

where szs ,t is a vector of weakly exogenous variables that are present
in the core model. cs and ϕs are deterministic terms for the dynamic
and static relations, respectively.
To account for latent regional/sectoral correlation, the systems of S
equations are estimated with the SUR technique

Massimiliano Tancioni (Institute) February, 18 - 2011 11 / 27



The equations of the satellite blocks: age/profession/skill
breakdown

Detail labor market variables are obtained by splitting the sectoral
variables among age compositions, professions and skills. Formally, for
a given sector s, the age cohort c , profession pr and skill sk
decomposition is obtained by using deterministic equations of the
kind (considering hirings):

Hsc ,pr ,sk ,t = ωs
c ,pr ,skH

s
c ,pr ,sk ,t

whose coe¢ cients are calculated outside the model through
elaborations on elementary data

Unfortunately, lack of reliable and su¢ ciently long time-series data
forces the use of �xed weights. Scenario hypotheses on their evolution
can be evaluated.
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Italy: macroeconomic environment 1980-2015 (forecast
period: 2010:3 2015:3)
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Italy: % growth rates in selected variables

Variable

Time GDP CONS INV GOV EXP IMP WAGE

2010 0.96 �1.09 3.64 0.22 12.9 7.75 1.07
2011 1.45 0.81 2.59 0.63 5.03 3.69 0.52
2012 1.48 1.24 3.02 0.59 2.49 2.49 0.41
2013 1.44 1.08 2.43 0.54 4.30 3.46 0.70
2014 1.23 1.16 1.89 0.51 2.27 2.02 0.75
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Italy: labor market aggregates 1980-2015 (forecast period:
2010:3 2015:3)

1.950E+07

2.000E+07

2.050E+07

2.100E+07

2.150E+07

2.200E+07

2.250E+07

2.300E+07

2.350E+07

1985 1990 1995 2000 2005 2010 2015

EMPLOYMENT

.05

.06

.07

.08

.09

.10

.11

.12

1985 1990 1995 2000 2005 2010 2015

UNEMPLOYMENT RATE

Massimiliano Tancioni (Institute) February, 18 - 2011 15 / 27



Italy: Out�ows and hirings (thousands) 2010-2014

Out�ows H H - Out

Time F ETC R I/I O Tot

2010 599 1271 638 41 219 2, 770 2695 �74607
2011 646 1286 620 41 212 2, 807 2866 58882
2012 709 1328 606 41 197 2, 883 2964 81314
2013 780 1359 605 41 182 2, 968 3129 161410
2014 862 1378 613 41 168 3, 064 3225 161715

Notes: Hirings - out�ows are in levels

F: �rings; ETC: End of temporary contract; R: Retirement;

I/I: Injury/illness on the workplace; O: other
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Italy: Employment and hirings by age class 2010 and 2014
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Italy: Employment by skill level (thousands) - forecast
2010-2014

Employment

Time SK1 SK2 SK3 SK4 SK5 SK6

2010 1437 7086 10146 3645 239 41
2011 1431 7058 10180 3698 242 41
2012 1425 7031 10225 3763 247 42
2013 1424 7021 10306 3847 253 43
2014 1422 7004 10387 3939 259 44
∆% �1.0 �1.1 2.4 8.1 8.3 8.8

Notes: ∆% is employment: total change 2010-14

SK1: no education and primary; SK2: secondary school; SK3: high school;

SK4: university grad; SK5: post-graduate master or specialization; SK6: Ph.D

Massimiliano Tancioni (Institute) February, 18 - 2011 18 / 27



Italy: Hiring by skill level (thousands) - forecast 2010-2014

Hiring

Time SK1 SK2 SK3 SK4 SK5 SK6

2010 27 189 323 138 18 2000
2011 28 197 337 145 19 2115
2012 29 201 345 149 20 2198
2013 30 214 368 161 21 2385
2014 31 217 373 165 22 2474
∆% 3.6 3.5 3.7 4.6 4.8 5.5

Notes: ∆% is avg hiring changes 2010-14

SK1: no education and primary; SK2: secondary school; SK3: high school;

SK4: university grad; SK5: post-graduate master or specialization; SK6: Ph.D
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Italy: Employment by skill level - composition

EMPLOYMENT

SK1: no education and primary; SK2: secondary school; SK3: high school;

SK4: university grad; SK5: post-graduate master or specialization; SK6: Ph.D
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Italy: Hiring by skill level - composition

HIRING

SK1: no education and primary; SK2: secondary school; SK3: high school;

SK4: university grad; SK5: post-graduate master or specialization; SK6: Ph.D
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Italy: Employment by professional pro�le (thousands) -
forecast 2010-2014

Employment

Time P1 P2 P3 P4 P5 P6 P7

2010 991 2504 4935 2398 7442 1977 2348
2011 991 2547 4982 2416 7410 1945 2363
2012 992 2597 5039 2437 7377 1909 2383
2013 996 2662 5119 2468 7362 1873 2416
2014 999 2734 5204 2500 7338 1832 2451
∆% 0.8 9.2 5.4 4.3 �1.4 �7.3 4.4

Notes: ∆% is employment: total change 2010-14

P1: Managers and entrepeneurs; P2: Math, health, social and life sciences specialists;

P3: Tech. prof.; P4: White collars; P5: Spec. workers; P6: Machine oper.; P7: Not qualif
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Italy: Hiring by professional pro�le (thousands) - forecast
2010-2014

Hirings

Time P1 P2 P3 P4 P5 P6 P7

2010 31 77 153 74 230 61 73
2011 32 82 161 78 239 63 76
2012 33 85 166 80 243 63 78
2013 35 93 179 86 257 65 84
2014 35 96 183 88 258 64 86
∆% 3.5 5.6 4.7 4.4 3.0 1.4 4.4

Notes: ∆% is avg hiring changes 2010-14

P1: Managers and entrepeneurs; P2: Math, health, social and life sciences specialists;

P3: Tech. prof.; P4: White collars; P5: Spec. workers; P6: Machine oper.; P7: Not qualif
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Italy: Employment by professional pro�le - composition

EMPLOYMENT

P1: Managers and entrepeneurs; P2: Math, health, social and life sciences specialists;

P3: Tech. prof.; P4: White collars; P5: Spec. workers; P6: Machine oper.; P7: Not qualif
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Italy: Hby professional pro�le - composition

HIRING

P1: Managers and entrepeneurs; P2: Math, health, social and life sciences specialists;

P3: Tech. prof.; P4: White collars; P5: Spec. workers; P6: Machine oper.; P7: Not qualif
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Further developments

Improve the simulation approach for the demographic evolution
(migrations)

Nest a pension expenditure simulation module

Use administrative data on in�ows and out�ows, now available from
the Italian Ministery of Labour
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Thank you for attention
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Overview of the FSO’s education 
forecasts
Goal : Assist educational planning in Switzerland (at national, 
regional and institutional levels)
• Highly detailed modelling of flows in the education and 

training system
• Data sources: FSO's comprehensive surveys
• Yearly; horizon: 10 years
• Output: school students/university students, 

diplomas/degrees, human resources, indicators
• Universities: MAPE < 2% for the first 4 years of projection
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Some consequences of this work  

• Better understanding of the 
education and training 
system and its "dynamics" 
(structural effects, reforms, 
"upgrade", trends, …)

• Forecasts of the future flow 
of new graduates

Tertiary-type A graduation rate 

0%

5%

10%

15%

20%

25%

30%

35%

2000 2005 2010 2015

Total

Universities

Universities of applied
sciences

Scenario "trend"

Forecasts
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Educational level forecasts – Model
Part of FSO population forecasts 2010-2060

Demographic 
forecasts

Model for the educational level:

• hierarchical multistate model. States/strata: age, sex, 
nationality (Swiss, foreign), educational attainment (4 levels)
• taking account of migration flows by educational level

Data: Labour Force Survey (LFS) for the stock and the 
transition probabilities (flow) => coherence

Educational level 
forecasts

Economically active 
population 
forecasts
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By demographic forecasts 
(except distribution by 
qualification level)

Modelled in the project
Foreign-nationality 

population

Swiss nationality 
population

Not included in the model 
because of small impact
=> implicitly independent of 
the qualification levelCalibration, 

adjustment
Stock: Swiss nationality

population

Stock: foreign-nationality
population

emigration

immigration

emigration

immigration

mortality

mortality

naturalisations

Low Me-
dium

High 
(5B)

High 
(5A, 6)

Transition matrix

Population forecasts

Educational level 
forecasts - Model
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Taking account of migration flows by 
educational level
Why? 
• Since 2003, substantial immigration to Switzerland with 

approx. 60% with a tertiary-level degree
• Influence on the structure of the foreign population in 

Switzerland

Model: 
• Immigrants, educational level: LFS
• Emigrants, educational level not measurable => determined 

by modelling the foreign population
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Proportion of the foreign population in Switzerland with a high educational level
Comparison between forecasts and observations for different hypotheses 
regarding the emigration structure

0%

10%

20%

30%

40%

50%

15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69

Age

2009: LFS

2003: LFS (basis)

A. Same structure as the
mean foreign population

B. Same structure as the
immigration (min.)

C: Mixed model of A and B

2009: Model

Structure of emigration: based on the 
educational level of the foreign population

Good constraints by modelisation
⇒ emigration structure ~ immigration structure
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Import of high qualifications

•Net balance = 28000 / Y. To be compared with the approx. 50000/Y
degrees awarded.
•2004-2009: impact of approx. 1.5 % points on the proportion of tertiary 
education graduates

Flow of high qualifications 

Persons, mean 2004-2009, by age
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1000

1500

2000

2500
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3500
15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63

Immigration, Total 25-64 =48000

Emigration (model), Total 25-64 =21000

Net balance, Total 25-64 =28000
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2010-2060 forecasts : Main results

Whole population of Switzerland Foreign population of Switzerland

high qual.

medium
low

=> Large increase of the % of persons with high qualifications
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Comparison between SFO forecasts 
and those of CEDEFOP

-Global results for 2020 are in very good agreement
- Differences in age structure. Interpretation: CEDEFOP-2011 flow by 
age for CH not totally coherent with the stock

0

10

20

30

40

50

60

25-64 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
Age

2009: Cedefop 2011

2020: Cedefop 2011

2009: SFSO 2010

2020: SFSO 2010
(reference scenario)

In %

Percentage of high-qualification in the Swiss population, 
by age
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Preliminary conclusion

Model and projections

However…

How does the educational level that people say they have 
compare with the one we think they have (according to standard 
definitions)? What exactly are we talking about? Not only a 
methodological issue.

=> Detailed analyses of the flow of new graduates are 
necessary
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Determining the flow: Methods

Not necessarily 
coherent with stock 
(potential problems with 
coverage, definition), 
potential double-
counting problems

"Objective" determination 
of the flow. Comprehensive 
data.

•“EduSys”: based on education 
system data

Problems of coherenceAdditional information for 
subpopulations•Other

DisadvantagesAdvantagesLongitudinal analyses

Potential problems in 
the panel (e.g. 
interviews, weighting) 

Direct determination of the 
flow based on the panel. In 
principle coherent with the 
stock. Applicable to a large 
number of levels.

•“LFS-L”: based on the LFS panel

Difficulty of isolating 
appropriate populations, 
possible biases, 
applicable only for 3 
levels.

Coherent with the stock by 
definition•“LFS-T”: based on LFS by 

"differentiating" the stock
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Comparison of methods
I. From low to medium qualification

•Good agreement
•Some uncertainty on the % of the population who do not graduate

Number of degrees awarded in the upper secondary programmes
 (ISCED 3/4, medium qualification) 
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Number of first degrees awarded in the swiss universities
 (ISCED 5A/6, high qualification)
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LFS(L) : from sec. II to 5A
(Total: 79192, N=196)

Edusys (eucation system
data): from sec. II to 5a 
(Total/N: 72492)

LFS(L) : from 5B to 5A
(Total: 29772, N=96)

Total 2006-2008, swiss nationality, moving average (5)

Comparison of methods
II. To high qualifications (Universities, ISCED 5A/6)

•Good agreement for the transition from ISCED 3/4 to 5A/6 (diff. < 9%)
•From LFS(L): large number of transitions from 5B to 5A/6 (but N=96…). 
Cause: continuing education?
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Number of first degrees from professional education and training 
programmes (ISCED 5B, high qualification)
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Edusys: 2006-2007
(estimation), (Total / N:
40200)

LFS (L) : (2006-2008)*2/3,
(Total: 57400, N =250)

Total 2006-2007, swiss nationality, moving average (5)

Comparison of methods
III. To high qualifications (ISCED 5B, Professional Education and Training)

•40% more graduates in LFS (L), not the same age distribution. 
•5B: complex and important domain in Switzerland (difficult to measure). 
Continuing education? Analyses underway
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Next step
Coherent global forecasts for the education system and 
educational level
Why?
•Allows connecting developments in the education system, its 
output and the population structure
•Better hypotheses/forecasts, deeper understanding, more 
usable by the stakeholders

Future evolution of 
the education system: 

Which number of students?

Future evolution of the 
educational level : 

Which skills supply?

Migration
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By demographic forecasts 
(except distribution by qualification level)

Modelled in the project

Foreign nationality 
population

Swiss nationality 
population

Not included in the model 
because impact is negligible 
=> implicitly independent of 
the qualification level

Calibration, 
adjustment

Stock: Swiss nationality
population

Stock: foreign nationality
population

emigration

immigration

emigration

immigration

mortality

mortality

naturalisations

Low Me-
dium

High 
(5B)

High 
(5A, 6)

Transition matrix

Population forecasts

Education system 
forecasts Flow of degrees

Flow

Flow

Combined forecasts for the education system and the educational level
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Preliminary results:

Part of the past/future evolution of the educational level could be due 
to continuing education.

Level of education of the population of Switzerland

0%

10%

20%

30%

40%

50%

60%

70%

1995 2000 2005 2010 2015 2020

Low qualification

Medium qualification

High qualification

Low qualification (LFS-
L)
Medium qualification

High qualification (LFS-
L)
Low qualification
(EduSys)
Medium qualification

High qualification
(EduSys)
Universities (LFS-L)

Universities (EduSys)

as a function of the datasource used for the flow

Transitions from 5B to 5A/6, 
"continuing education"?

"Continuing education" in 5A/5B ?

 Group: population with swiss nationality, aged 25-64, model without migrations/naturalisations
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Closing remarks
- Model and quality OK

- Very good agreement for the educational level 2020 with 
CEDEFOP (2011) (apart from the age structure)

- Comparisons between LFS and number of degrees awarded 
=> number of implications, including improvement of sources

- For long-term projections it is important to make global, and 
thus coherent, forecasts both for the educational level and the 
education system:

Skills supply Number of students
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Thank you for your attention!

Contact

E-mail: jacques.babell@bfs.admin.ch
Web: www.eduperspectives-stat.admin.ch
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Agenda

Introduction

Basic methodology in Poland

Occupational structure forecast

Occupational structure on voivodeship level (NUTS2)

Time-series-cross-section analysis

Forecast - sample

Conclusions
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Introduction

Employment structure by occupation:

• LFS data 2010

• CEDEFOP forecast 2010

• Labour Demand Forecasting System (LDFS) - forecast 2010

Nominal error:  E =  Y – Y*

Y   - actual value

Y* - forecast

4
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5
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1,0%

1,5%

1 2 3 4 5 6 7 8 9

CEDEFOP (5.5 p.p.) LDFS (5.4 p.p.)

Comparison of forecast results 2010 

(nominal errors by occupation group)

sum of absolute errors

Basic methodology in Poland (2006)

LFS data 1995-2005

ISCO-88 (COM), NACE, ISCED 1997

Econometric macromodel – total employment forecast 
2006-2010 (2013)

Structure forecasts: exponential smoothing, trend models, 
autoregressive models, single equation models, vector-
autoregressive models, seemingly unrelated regression models.

Labour Demand Forecasting System – on-line information 
and forecasting system.

6
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LDFS (SAP)
ANALYTICAL TOOLDATA BASE

DATA

QUESTION - RESULT

INFORMATIONSERVER WWW

www.sap.uni.lodz.pl

Data base
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micro LFS 

Forecast – trend 
model
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Forecast – single 
equation model

 

Forecast warehouse
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Currently

LDFS
Data:   LFS, makroeconomics,

Models: time series,

Results: table, chart,

- SAPE

Eurostat, OECD

cross-section, spatial 

map, dynamic visualisation

Future

Occupational structure forecast

Employment structure by occupation (major groups):

• LFS data 1995-2010

• LDFS - forecast 2011-2015

• CEDEFOP forecast 2020

14
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Occupational structure in Poland

15

16

Occupational structure forecast 
(CEDEFOP and LDFS)
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Occupational structure on 
voivodeship level (NUTS2)

Objective: 
• to present changes in working force 
structure in cross-section of major 
occupational groups in Poland on 
voivodeship level.

Analysis:
• occupational structure (major groups - 9),
• voivodeships (16),
• 2000-2008 (9).

17

Employment
(change)

18
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Occupational structure by voivodeships
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Occupational structure by voivodeships
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Occupational structure by voivodeships
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Occupational structure by voivodeships
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Occupational structure by voivodeships
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Sigma-convergence
Legislators, senior officials and 

managers
Professionals Technicians and associate

professionals

Clerks Service workers and shop and 
market sales workers 

Skilled agricultural and fishery 
workers 

Craft and related trades 
workers 

Plant and machine operators 
and assemblers 

Elementary occupations
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Occupational structure by voivodeships
2008 (the maximum share)
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Location quotients (LQ) in 2008

major groups
1 2 3 4 5 6 7 8 9

dolnośląskie 0,86    0,89    1,06    1,13    1,06    0,40    1,27    1,31    0,97    

kujawsko-pomorskie 0,99    0,72    0,86    1,00    0,94    1,28    1,01    1,03    1,35    

lubelskie 0,79    0,96    0,93    0,75    0,78    2,25    0,73    0,66    1,02    

lubuskie 0,83    1,00    1,13    0,75    1,00    0,43    1,20    1,39    1,08    

łódzkie 1,11    0,97    0,83    1,07    0,88    1,21    0,86    1,19    1,05    

małopolskie 1,22    1,04    0,79    0,97    0,96    1,20    0,96    0,93    1,01    

mazowieckie 1,10    1,29    1,15    1,19    0,98    0,96    0,73    0,82    0,87    

opolskie 0,91    0,94    1,07    0,89    1,04    0,66    1,19    1,18    1,02    

podkarpackie 0,82    0,85    0,96    0,80    0,95    1,83    0,84    1,04    0,75    

podlaskie 0,67    0,90    1,05    0,93    1,09    1,71    0,70    0,90    1,00    

pomorskie 1,03    0,98    1,17    1,10    1,09    0,41    1,19    0,94    1,14    

śląskie 1,12    1,09    1,09    1,14    1,20    0,16    1,23    1,11    0,86    

świętokrzyskie 0,85    0,87    0,79    0,64    0,85    1,99    1,01    0,81    0,94    

warmińsko-mazurskie 0,60    0,93    1,04    0,71    1,11    0,82    1,20    1,10    1,23    

wielkopolskie 1,19    0,79    0,85    1,01    1,02    1,00    1,17    1,04    1,03    

zachodniopomorskie 0,94    1,16    1,29    0,94    1,04    0,31    1,15    0,85    1,29    

37

Coefficients of frequency similarity in 2008 
(maximum value)

38
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SSA – shift-share analysis

39

Change
2004-2008

Total result
(voivodship -

Poland)
Structural
result

Geographical
result

dolnośląskie 18,3% 4,2% 3,9% 0,3%

kujawsko-pomorskie 5,2% -8,9% 1,2% -10,0%

lubelskie 9,4% -4,7% -6,6% 1,9%

lubuskie 5,0% -9,1% 3,4% -12,5%

łódzkie 16,4% 2,4% -0,3% 2,7%

małopolskie 6,8% -7,3% -2,3% -4,9%

mazowieckie 23,7% 9,7% -1,2% 10,9%

opolskie 19,5% 5,4% 0,4% 5,0%

podkarpackie 17,8% 3,8% -4,5% 8,3%

podlaskie 21,1% 7,0% -6,6% 13,6%

pomorskie 22,5% 8,5% 2,6% 5,8%

śląskie 10,9% -3,1% 4,8% -7,9%

świętokrzyskie 21,5% 7,5% -5,6% 13,1%

warmińsko-mazurskie 14,4% 0,4% 1,5% -1,2%

wielkopolskie 6,8% -7,2% 2,0% -9,2%

zachodniopomorskie 1,7% -12,3% 2,7% -15,0%

Poland 14,0%

Results:

• matrix 9 x 16 x 9,

• level of employment (2000-2004-2008),

• changes in structure (2, 5, 6, 8),

• convergence – divergence (8 – 6),

• specialization by occupations (6 vs. 4),

• specialization by voivodeships,

• shift-share,

• similarity.

40

• matrix 9 x 16 x 9,

• level of employment (2000-2004-2008),

• changes in structure (2, 5, 6, 8),

• convergence – divergence (8 – 6),

• specialization by occupations (6 vs. 4),

• specialization by voivodeships,

shift-share,

• similarity.
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Forecast – sample (lubelskie)

41
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Forecast – sample (wielkopolskie)

42

5%

7%

9%

2000 2004 2008 2012

Legislators, senior officials and 

managers

10%

14%

18%

2000 2004 2008 2012

Professionals 

8%

11%

14%

2000 2004 2008 2012

Technicians and associate 

professionals

6%

7%

8%

2000 2004 2008 2012

Clerks

8%

11%

14%

2000 2004 2008 2012

Service workers and shop and 

market sales workers

8%

14%

20%

2000 2004 2008 2012

Skilled agricultural and fishery 

workers

15%

18%

21%

2000 2004 2008 2012

Craft and related trades workers

8%

10%

12%

2000 2004 2008 2012

Plant and machine operators and 

assemblers

6%

8%

10%

2000 2004 2008 2012

Elementary occupations

LFS data 2000-2008, forecast 2009-2013



22

Conclusions:

• dynamic changes,

• geographical and structural differences,

• spatial methods,

• similar methodology,

• control of results.

43
Building on the skills forecasts: comparing methods and applications

17-18.02.2011 CEDEFOP, Thessaloniki, Greece
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How to anticipate skills and training needs by
2020 : a regional point of view
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Which legitimacy for a regional 
macroeconomic model ?

• Regional territory: does not seem relevant to be the 
subject of economic modelling.

• A region is a « small » territory crossed by complex 
principles:

Public decisions are taken at national level (systems of reference for 
diplomas, taxes, unemployment benefits…) . 
Economic system that is more and more globalized.
In the Centre Region: many subcontracting industries with their head 
offices outside the region.

It seems more interesting to use forecasting studies 
carried out at national and European levels.
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A model to help decision-making

• Where does it come from? : Within the framework of the « Regional 
Plan for Vocational Training ».

• What is the goal ?: To estimate employment (+5 to +10 years), to 
understand and analyse labour market mechanisms in order to shed
light on choices .

• A working hypothesis: All other things being equal, the trends go on.

• Results : Three employment estimations, corresponding to possible 
cyclical hypotheses.

• Referring to recent trends (cyclical evolutions)

• Simple modelling: To apply to employment in the basis year an 
average annual growth rate until (+ 7 or +10 yeard).
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Observing trends
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1. Trend 1990 - 1999 2. Unfavourable 2001 - 2003 3. Recovery 2003 - 2005

How to choose base periods?
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A monitoring tool : Validating our model by 2015

Employment projection in 2005, according to the trend hypothesis
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A monitoring tool : Validating our model by 2015

Employment projection in 2009, according to the trend hypothesis
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A monitoring tool : Validating our model by 2015

Employment projection in 2009, according to the unfavourable hypothesis
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Our model  by 
2020
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1. Growth 2005 - 2007 2. Stability 2001 - 2005 3. Crisis 2007 - 2009

How to choose base periods?
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How to calculate estimations

Three employment projections by 2020 :

A central projection (trends observed between 2001 and 2005), 

A « growth » projection (trends observed between 2005 and 2007), 

A « crisis » projection (trends observed between 2007 and 2009).

Recruitment needs

Job creations
(Employment in 2020 – Employment in 2007)

+
Retirements
(62 in 2020)
(65 in 2020)
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Recruitment needs by 2020
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Recruitment needs (retirement 62 or 65 years old)
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« Tension 
rate »
2007

Supply Demand
«Tension 

rate »
2009

Supply Demand

52332-Maintenance technician for thermic, climatic and 
refrigerating systems 160,8 328 204 80,9 266 329

44313-Adjusters                                              145,2 228 157 73,4 105 143

44341-Poly-maintenance technician 128,6 562 437 70,2 394 561

52333-Electronic maintenance technician 121,2 292 241 70,7 200 283

52133-Electric and electronic designer          105,6 38 36 155,2 45 29

52231- Production technician for process industries   102,4 126 123 73,6 106 144

51211-Maintenance managerial technician                    95,7 89 93 87,3 96 110

« Structural » professions in need

How to use the results: 
Detecting professions in need in the region

« Tension rate » = Supply (job ads) / Demand
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How to use the results: 
Detecting professions in need in the region

« Cyclical» professions in need

lib Rome
“Tension 

rate”
2007

Supply Demand
“Tension 

rate”
2009

Supply Demand

44112-Metal cutting out technician 174,1 47 27 52,4 22 42

44211-Operator on automatic machines for 
electric and electronic production 157,5 230 146 36,6 64 175

45113-Operator on forming machines for plastic 
and rubber 144,2 274 190 42,3 82 194

44121-Operator-adjuster on machine tools 126,5 1056 835 22,5 261 1162

45212-Operator on metal production 125,8 83 66 10,3 8 78

52211-Production technician in mechanical 
construction and metalwork 107,5 57 53 35,9 23 64

44311-Maintenance mechanic 105,2 365 347 39,7 149 375

44132-Solderer 105,0 953 908 34,6 406 1172

« Tension rate » = Supply (job ads) / Demand
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How to use the results:
Making tools to anticipate economic changes on 
territories/ economic sectors : Outils d’Aide à la 

Décision

http://www.etoile.regioncentre.fr/GIP/site/etoilepro/Emploi-et-formation-des-outils-en-ligne-
pour-anticiper_1
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SECTEUR PHARMACIE, PARFUMERIE, ENTRETIEN
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Fig 1 : Évolution de l’emploi du secteur (DADS –
INSEE) Entre 2002 et 

2007, l'emploi 
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reste stable
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Fig 2 : Établissements et effectifs du secteur 
par taille 
d’établissement (en %) (DADS – INSEE)
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Fig 3 : Entrées – Sorties des établissements de 
10 salariés et plus (EMMO-DMMO – DRTEFP)
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Fig 4 : Évolution des entrées selon le type de contrat
(DRTEFP) 

90 % des salariés 
travaillent dans 37 
établissements

+ 624 créations nettes 
d’emploi dans les 
établissements de 10 
salariés et plus entre 2004 
et 2008.

99 % des salariés du 
secteur travaillent dans les 
établissements de 10 
salariés et plus

Principaux métiers du 
secteur

• Ouvriers qualifiés des 
industries de process = 
18,1%

• Ouvriers non qualifiés des 
industries de process = 
15%

• Techniciens et gents de 
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process = 14,4% 0
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Fig 5 : Évolution des offres et des demandes enregistrées 
du domaine professionnel des industries de process
(ANPE-DRTEFP)

En 2008, les tensions 
portent principalement sur 

les métiers d’ouvriers 
qualifiés

Fig 6 : Évolution du nombre de demandeurs 
d’emploi du  domaine (ANPE)
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En baisse depuis 2004, le 
nombre de demandeurs 

d'emploi du domaine 
enregistre une 

augmentation en 2008 (+ 
26,7 % par rapport à 2007)

1 683 jeunes inscrits à la rentrée de 2007. 

52,5 % sont inscrits en Bac techno/BT et 27,6 % 
en BTS/DUT

+ 0,7 % = croissance annuelle moyenne des 
effectifs inscrits entre 2001 et 2007

Fig 7 : Évolution du nombre d’inscrits dans la 
filière selon le niveau de formation
(Rectorat – DRAF – Conseil Régional – DRDJS -
DRASS) 
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This is not a forecast model

Projections give a framework to make plans for 2020.

They aim at helping stakeholders to set up measures in 
order to put a brake on undesirable trends, modify them or 
to carry on with measures to accelerate desirable trends.

From these projections , we can build probable, desirable 
and undesirable scenarios.

The debate between stakeholders allow to build « shared »
scenarios.



Lessons learned: how to further 
improve Cedefop's forecasts

Ben Kriechel & Hector Pollitt



Overview



National forecasts

Norway
Germany
Italy 
Swiss
Poland
(France: regional)



National forecast

- Use of national data / adapted to the data
- Emphasis on education 
- Continuous education
- Inclusion of migration
- Regional structure of employment
- Imbalances 
- Scenarios



Extensions

- Transferability of skills
- Skill contents of occupations
- More detailed occupations
- Relation between skills and growth
- Use of employer surveys
- Use of vacancy information



Presentation of results

- Qualitative “story” to the number
- AMS-Skills barometer
- Skills transferability project 
- Poland: regional employment structure
- France: regional approach / presentation
- Scenarios



Overview of Existing Approach
Historical data

Model

Forward-looking 
inputs

Structure and 
assumptions

Expert judgment

Final results



Limitations of modelling

Degree of exogeneity
Parameterisation, non-linearities
Technology
Treatment of uncertainty



Incorporation of supply side?
Historical data

Model

Forward-looking 
inputs

Structure and 
assumptions

Expert judgment

Final results



Lasting effects of the crisis

Included in the baseline forecast, but
How much has behaviour changed?



Links to wider policy goals

The Europe 2020 targets were presented 
and interactions were noted
How does this fit into the current 
framework?



Papers and publications

Cedefop recent publications related to Skills forecasting

Labour-market polarisation and elementary occupations in Europe (2011) 

Skills supply and demand in Europe: medium-term forecast up to 2020 (2010)

Briefing note - Jobs in Europe to become more knowledge- and skills-intensive (2010)

Future skill supply in Europe: medium-term forecast up to 2020. Synthesis report (2009)

Future skill needs in Europe: medium-term forecast. Background technical report (2009)

Future skill needs in Europe: medium-term forecast. Synthesis report (2008)

You can download abstracts of the papers to be present from here:

Use of forecast results in skills transferability project

Jiří Braňka, NVF, Czech Republic

Contribution of skills, productivity and employment on future growth in European growth and employment strategy

Pekka Tiainen, Ministry of Employment and the Economy, Finland

The AMS-Skills Barometer: a web-based labour market information tool

Stefan Humpl, 3s research laboratory, Austria

Future development of the educational level of the population of Switzerland

Jacques Babel, Swiss Federal Statistical Office, Switzerland

Demand and supply of labour by education in Norway towards 2030: linking demographic and macroeconomic models

Nils Martin Stølen, Statistics Norway, Norway

Methods and results of skills demand and supply forecasting: the case of Germany

Tobias Maier, BIBB, Germany

FGB model: an innovative tool for the analysis of jobs and skills needs in Italy

Massimiliano Tancioni, Fondazione G. Brodolini, Italy

Forecasting skills demand and labour market dynamics in the Baltic States

Žilvinas Martinaitis, PPMI, Lithuania

The forecast of occupational structure of employment in Poland

Artur Gajdos, University of Lodz, Poland

How to anticipate skills and training needs by 2020: a regional point of view

Marie-Béatrice Rochard, Observatoire régional de l’Emploi et de la Formation de la région Centre, France
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Foreword 
 
 
 

European challenges are essentially driven by technological change, globalisation 
pressures and socio-demographic developments. Structural changes can open 
new opportunities but also expose workers and firms to rapidly evolving 
knowledge, skills and competence needs. During the 2000s, such a process took 
place under relatively favourable conditions. In 2008, when the recession 
interrupted a long period of increasing employment, there were about 20 million 
new employees in Europe compared to the previous decade. The international 
crisis dramatically changed the picture. Millions of jobs have been lost during the 
last two years; net employment growth will probably remain low in the next 
decade as a result of the economic downturn. Against this background, better 
understanding of developments and changes in occupational and labour skill 
structure is perhaps more important than in the past. 

To address these issues, the European Commission put forward a major 
initiative of establishing a regular assessment of long-term labour-market trends. 
This anticipates future skills needs for workers and employers in the EU. Within 
the New skills for new jobs initiative and the Europe 2020 flagship, An agenda for 
new skills and jobs, Cedefop produces forecast analyses integrating labour 
demand and supply and evaluates their possible impact on qualifications and 
occupational structure. The results confirm a further increase in the supply of 
both medium-qualified and, especially, highly-qualified people in the workforce 
and employment. Consistently, a sharp increase in highly-skilled occupations is 
expected. However, Cedefop’s forecast also highlights a possible simultaneous 
growth in the demand for elementary occupations, which are usually considered 
to require limited education and training. 

This paper focuses on changes in the occupational structure of employment, 
with particular attention given to the lower end of the occupational skill distribution. 
For the first time, at least since 1970, and arguably even before, during the decade 
1998-2008 ‘occupational polarisation’ emerged across Europe, with a concomitant 
rising demand at the upper and lower ends of the occupational skill distribution. 
Several important and policy-relevant questions emerge: how should we interpret 
this phenomenon; is it bound to persist; why are people with higher qualifications 
increasingly employed in elementary occupations; are there particular groups 
which are more affected than others; should we attribute these trends to 
technological and/or task content changes occurring within sectors?  

The aim of this study is to provide some first answers to these questions. 
The main insight is that some socio-demographic and institutional factors – such 
as ageing, migration flows or labour-market institutions and policies – could have 
played a significant role. However, the work presented in this research must be 
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considered as a first step towards a full understanding of polarisation and its 
causes. Occupational polarisation trends are diversified across countries and 
sectors and would require tailored policy responses. For this reason, further and 
more structured analyses are needed to distinguish the different patterns across 
EU Member States, sectors and occupations, and assign a specific magnitude to 
the different possible causes. When addressing elementary occupations – which 
involve both workers and employers, often marginal to the labour market – a 
more qualitative and institutionally oriented approach could support better 
understanding of polarisation in Europe. 

 
Christian F. Lettmayer 

Acting Director 
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Executive summary 
 
 
 

Labour market polarisation is not new. There is growing literature providing 
evidence (particularly from the US and the UK) of an overall increase in demand 
for low- and high-paid jobs, while people working in the middle of the wage 
spectrum tend to decline. The ‘task-approach’ to the skill biased technological 
change hypothesis seems to provide a good explanation for this trend. By 
lowering the opportunity-cost of capital, technological progress tends to substitute 
labour performing routine tasks, which generally occupy the middle of the wage 
ranking. Jobs at the top and the bottom of the spectrum (both abstract and 
manual non-routine tasks) are often complementary with technological progress. 
The labour market tends to become polarised, with an increasing number of 
workers at the extremes of the spectrum and fewer in the middle. 

In this paper, particular attention is given to elementary occupations. The 
primary aim of the research is to describe and analyse European employment 
trends by occupation and provide evidence of emerging structural growth in 
elementary occupations and, thereby, of polarisation. The main results of the 
analysis can be summarised as follows. 

 
 

Is it possible to identify a clear increasing trend  
in labour demand for elementary occupations? 

 
Even though the recent economic crisis partially changed the picture, occupational 
polarisation has emerged across Europe since the end of the 1990s. The share 
of knowledge- and skill-intensive occupations reached 38.6% in 2008 and 
continued to increase during the crisis. At the same time, elementary occupations 
increased in number and in share of total occupations, and showed the highest 
growth rate together with high-skilled occupations. The number of workers in 
elementary occupations rose by almost 3.9 million between 2000 and 2008, 
contributing 20% to the overall growth in employment, and showing a growth rate 
of 22% compared to an average of 10%. So, the share of elementary occupation 
in total employment increased from 8.7% in 2000 to 9.6% in 2008.  
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What differences can be observed across countries and 
sectors? 

 
The recent growth in share of elementary occupations in Europe differs across 
countries, sectors and among specific occupations within elementary occupations. 
Most of the growth is in tertiary activities, mainly in ‘household and business 
services’, whereas ‘manufacturing and utilities’ show strong negative trends. 
Further, ‘private household’ emerges as the unique growing sector where 
polarisation occurred during the decade. Consistent with these trends, ‘sales and 
service’ is the most substantial and dynamic sub-major group. This set of 
professions is usually considered to require limited education and training: street 
or door-to-door sales or services, cleaning services, property watching and 
caretaking, delivering goods and messages or carrying luggage. 
 
 

To what extent can observed changes in occupations 
be attributed to technological factors and/or task 
content changes within sectors? 

 
Our analysis shows that the growth of elementary occupations is largely due to 
structural changes in inter-sectoral composition rather than in production methods. 
Using a shift-share approach, we decompose cross-sectoral differences in 
occupational structure within sector (structural effect) and between sectors 
(occupational skill effect). This analysis shows that polarisation has been largely 
determined by the structural changes which occurred in Europe during 2000-08, 
while the role of technological and/or work content changes within sectors has 
generally been weaker and more uncertain. Only for ‘technician and associate 
professionals’ can a predominance of an occupation-specific effect be highlighted. 
Although elementary occupations appear among the groups that show positive 
effects for both sectoral composition and occupational intensity, only a minor part 
of the growth of elementary occupations can be ascribed to changes within 
individual sectors. 
 
 

How should we interpret the emergence of rising 
demand at the upper and lower ends of the 
occupational structure? 

 
The observed trends do not exclude a role for a ‘technological-task’ explanation to 
polarisation, with some low non-routine jobs that – unlike medium-routine jobs – 
are not displaced by new technologies. However, the drivers of the phenomenon are 
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many and varied. With reference to the European context, we are not aware of 
literature developing a comprehensive approach to disentangling the effects and to 
assigning a specific magnitude to the different causes. The wage-structure approach 
is difficult to apply to European countries for theoretical reasons and scarcity of data, 
particularly when approaching polarisation in terms of occupations rather than low- 
and high-paid jobs. The observed trends can also, be associated with changes in 
inter-sector productivity, globalisation, international division of labour, and demand 
trends, whether brought about by general growth, socio-demographic changes or 
by some alteration in consumption models of the population. 
 
 

Does the increasing labour supply of non-national workers 
– together with some institutional factors – assume a 
significant role in explaining occupational polarisation? 

 
Our analysis shows that the rise in share of elementary occupations is largely 
due to increasing incidence of immigrants as well as medium-qualified workers. 
In particular, between 2000 and 2008 the non-national component of elementary 
workers increased by 85.6%, while the rise in national component was only 
13.7%. In 2008 the share of immigrants in elementary occupations reached 17% 
compared to an average of 6% for the other occupations. This is not surprising 
when considering the peculiar socioeconomic characteristics of immigrants and 
institutional factors. Migration regulations (plus flexible jobs, undeclared work or 
cultural factors) can limit market power and the choice of the non-national 
workforce, thereby favouring labour-market segregation.  
 
 

Are elementary workers requiring higher formal 
qualifications? 

 
While part of the rise in elementary worker qualification can be traced back to 
changes in the content of certain professions, data also suggests it mostly relates 
to explanations such as general education upgrading or misallocation of labour 
across occupations due to increasing labour market segmentation. The latter 
hypothesis is supported by the increase in the share of medium- and high-
qualifications of non-national workers, and by the high concentration of immigrants 
within the group of highly-educated workers in elementary occupations (5.3 times 
more than in total employment). 
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What can the analysis of past trends say about the potential 
role of elementary occupations in the future European 
labour market?  

 
Much occupational polarisation in Europe can be traced back to macroeconomic 
and structural changes (between sectors), to demand-driven increase in specific 
service activities (e.g. private households), and to the increasing labour supply of 
non-national workers. In light of the continuous shift towards a tertiary-based 
economy, together with the predictable changes in consumption models and 
lifestyle of European societies, a relative increase of elementary occupations will 
likely persist. However, when addressing elementary occupations involving both 
workers and employers, who are often marginal to the labour market, a more 
qualitative and institutionally oriented approach could help in better 
understanding polarisation. 
 
 

What role can labour market and VET policies 
(potentially) play? 

 
Immigration regulation, flexible working, undeclared work, and self-employment, 
are all factors that can modify the opportunity-cost of labour, such as the probability 
that a person decides to accept a specific occupation. It is possible that labour 
market segmentation and/or segregation tend to characterise many elementary 
occupations described as ‘lousy’ jobs (low paying, few opportunities and no 
benefits) even when it should not be. This means that by reducing the polarisation 
trend, specific policies, including vocational education and training, could potentially 
favour ‘occupational upgrading’ in the future. In the absence off new policies and 
institutional changes, elementary occupations would probably increase and 
become even more unattractive to the local population. In this scenario, the share 
of immigrants in elementary occupations is bound to increase. 
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1. CHAPTER 1 

Background 
 
 
 

Since the end of the 1980s the European economy has shown remarkable 
changes in the sectoral composition of employment. Although globalisation mainly 
induces acceleration of old patterns of change driven by new technological and 
geopolitical factors, the common experience of most European countries is 
declining employment in tradable goods and a parallel rapid increase in employment 
across a range of services in both traditional and emerging sectors (1). Reducing 
barriers to international trade, relocation and offshoring, have also been considered 
as new impetus to substitute less-qualified workers with more-qualified ones, 
although theoretical arguments and empirical evidence points to their multiple 
and conflicting effects on relative demand shifts towards highly qualified labour. 

At the same time, interest in the role of technological change in explaining 
labour demand composition has strongly increased; this is especially so since the 
technological shift brought about by ICT spread through the economy with 
seemingly non-neutral effects on qualifications and skills required by the labour 
market. New technologies lead to higher productivity, but the impact on employment 
is diversified between highly-skilled workers (who complement new technologies) 
and lower-skilled workers. This is why, despite the large and constant increase in 
highly-qualified labour supply, the returns on schooling have continued to rise as 
well, and, in many countries, more skilled and educated workers have increased 
both their relative employment rate and wages. The skill biased technological 
change (SBTC) hypothesis has found support in several theoretical and empirical 
studies (2). 

Technical and organisational changes are often strictly interrelated. New 
technologies tend first to induce new organisation of work, and thereby an 
increase in demand for skilled workers or specific occupations. But the question 
is, whether the organisational changes observed during recent decades are only 
a consequence of introducing new technologies, or whether it is possible to 

                                                                                                                                   
(1) The shift towards a tertiary-based economy is not a new. However, since the second half of the 

1980s computing and some business and household services showed a very strong increase, 
followed by traditional services such as health, education and tourism-related. 

(2) See Katz and Murphy (1992), Davis (1992), Juhn et al. (1993), Berman et al. (1994, 1998), 
Katz et al. (1995), Goldin and Katz (1996, 2008), Autor et al. (1998), Acemoglu (1998, 1999), 
Murphy et al. (1998), Machin and Van Reenen (1998), Haskel and Slaughter (1999), Caroli 
and Van Reenen (2001), De Santis (2002), Fitzenberger and Kohn (2006), Autor et al. (2006, 
2008), Atkinson (2008), Carneiro and Lee (2009). Griliches (1969) was perhaps the first to 
provide evidence and suggest that capital and skilled labour are relatively more 
complementary as inputs than are capital and unskilled labour (capital-skill and technology-skill 
complementarity hypotheses). 
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identify an autonomous ‘organisational effect’ on skills and labour demand. 
Trying to disentangle the effects of technological and organisational changes on 
skill upgrading, some micro-empirical studies seem also to confirm the skill 
biased organisational change (SBOC) hypothesis (3). 

Besides a general trend of expansion of highly-qualified employment, 
continuing polarisation is affecting the most developed economies (in particular 
the US but also some European countries such as Germany and the UK). The 
findings that support this hypothesis are based mainly on a wage structure 
analysis, highlighting that some countries have increased the shares of both 
high-paid and low-paid jobs during the last two decades (4). The primary 
explanation is attributable to non-neutral changes in productivity among job tasks 
prompted by IT advances. While technology can replace human labour in routine 
tasks, ‘many of the worst paid jobs are non-routine in nature and, therefore, have 
been relatively unaffected by technological change’ (Goos et al., 2009). Without 
contradicting the SBTC hypothesis, the task biased technological change (TBTC) 
hypothesis focuses on the distinction between routine and non-routine tasks – 
rather than high- and low-skilled jobs – as a significant driver of employment 
changes and labour-market polarisation. 

The different hypotheses also find support in the analysis of European labour-
market trends in terms of qualifications and occupational structure. A rapid increase 
in the demand for highly-qualified workers within all sectors, occupations and 
European countries is one of the main trends observed during recent decades. It is 
part of a long-term trend of educational upgrading of the population and 
workforce, consistent with the SBTC and TBTC hypotheses. A similar pattern is 
seen during the last decade for the occupational structure of the economy as a 
whole, revealing the emergence of a sort of occupational polarisation (5). In 
particular, data from the Eurostat labour force survey (LFS) show:  
(a) a large increase in occupations at the higher end of the spectrum 

(professionals, technicians, etc.);  
(b) a decline in most intermediate occupations (craftsman, skilled agricultural 

workers, etc.);  
(c) an increase at the very low end of the spectrum and, in particular, within 

‘elementary occupations’ (6) (Figure 1). 

                                                                                                                                   
(3) See Caroli and Van Reenen (2001), Greenan (2003), Piva et al. (2005) and Giuri et al. (2008). 
(4) See Autor et al. (2003), Goos and Manning (2003, 2007), Spitz (2003), Spitz-Oener (2006), 

Maurin and Thesmar (2005). 
(5) Qualification is only one of the criteria taken into account when defining occupations or 

professions. Work experience, vocational training, experience-related or task related training 
usually required to do the job are also considered. In ISCO the concept of ‘skill’ (the ability to 
carry out the tasks and duties of a given job) takes into account the complexity and range of 
the tasks and duties involved, and the specialisation (field of knowledge required, tools and 
machinery used, materials worked on or with, the kinds of goods and services produced). 

(6) According to ISCO definitions, elementary occupations consist of ‘simple and routine tasks 
which mainly require the use of hand-held tools and often some physical effort’ (ISCO 9). The 
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Figure 1. Share % of highly skilled and elementary in total occupation (EU-27* 
1970=100) 

 
 
 
 
 
 
 
 
 
 
 

 

Source: Cedefop (IER estimates based on E3ME, EDMOD and RDMOD). 

 
Polarisation can be defined as the process whereby a specific group tends 

to be divided into two opposing sub-groups, with members remaining neutral or 
holding an intermediate position decreasing progressively. Bearing this in mind, 
and looking at the very long-term picture, it must be considered that, at EU level, 
the increasing incidence of elementary occupations is quite recent and not 
particularly significant: 
(a) until the late 1990s the share of elementary occupations remained steady, 

whereas the first three main groups (ISCO 1, 2 and 3) increased almost 
constantly between 1970 and 2000; 

(b) elementary occupations were only 8.6% of total employment in 2000 and 
increased to 9.6% in 2000-09, while the incidence of the first high-skilled 
groups (7) increased by 3.9 percentage points (from 34.8% to 38.62%); 

(c) the phenomenon is partly heterogeneous across countries and, above all, 
affected some specific occupations within the elementary group. 

In conclusion, an occupational polarisation emerged only during the decade 
1998-2008; in addition, in the last two years elementary occupations seem to be 
losing ground to other occupations and especially to the first three main groups. 
However, the results of the Cedefop skill forecast (Cedefop, 2010a) confirm the 
hypothesis that polarisation took off in recent years in most European countries 
and is bound to continue in the next decade (Figure 2).  
 

                                                                                                                                   
three main sub-major groups included are elementary occupations typically involved in sales 
and services, agricultural, fishery and related activities, mining, construction, manufacturing 
and transport. 

(7) We classified as high-skilled three main occupational groups: legislator, senior officials and 
managers; professionals, technicians and associate professionals (see Annex B). 
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Figure 2. Projected change in share in occupational structure EU-27* 2010-20 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Source:  Cedefop (IER estimates based on E3ME, EDMOD and RDMOD) 

 
Again, the dimension and the intensity of these trends are expected to differ 

between countries, sectors and even between specific occupations within the major 
group of elementary occupations (8).Interpretation is complicated by the fact that 
results also suggest increasing deployment of higher- and medium-qualified people 
in low-ranked occupations. At first glance, the task approach offers a better 
framework for understanding these trends, particularly when suggesting the 
existence of a ubiquitous shift – also within elementary occupations – from cognitive 
and manual routine tasks to analytical and interactive activities. 

Against this background, the occupational polarisation hypothesis is fertile 
ground for research on the relevant implications, both for policy-making and for 
the implementation of Cedefop scenario model applied to European forecasts 
itself. Considering that the main structural trends of EU economies are oriented 
towards an increasing demand for highly-qualified workers and for high-ranked 
occupations, how should we interpret the possible emergence of a concomitant 
rising demand at the lower end of the occupational structure? 

                                                                                                                                   
(8) E.g., it could be more relevant for countries still in transition toward a service-based economy, 

or where some kind of service activities are expected to become increasingly relevant in the near 
future (due to the level of wealth or the pace of ageing). 
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2. CHAPTER 2 

Possible explanation for occupational 
polarisation  

 
 
 

At micro level, i.e. from the point of view of the individual worker or employer, 
occupational choice/change is not only a consequence of exogenous macro 
phenomena. Although occupation is, first, an important link between training and 
earning, the probability that a person decides to seek/accept a specific occupation 
– or that an employer decides to offer a job with a particular occupation – is the 
result of a complex decision process that involves (Abowd and Farber, 1982; 
Mohanty, 2001): 
(a) from the workers side:  

(i) the predicted decline/increase in the returns from alternative occupations;  
(ii) the expected unemployment risk associated with alternative occupations;  
(iii) the worker's family income;  
(iv) the inter-sectoral/inter-area mobility costs (search costs, transfer costs 

and the other components of the reservation wage);  
(v) individual preferences and expectations about non-monetary working 

conditions, working content (gratification), career development expectation, 
and other psychological or sociological factors; 

(b) from the employer’s side:  
(i) the expected productivity of alternative workers/occupations; 
(ii) the cost incidence of on-the-job training needed in relation to different 

types of workers/occupations;  
(iii) the actual transferability of skills between occupations;  
(iv) relevance of other factors (related to non-profit motivations underlying 

many business activities, individual intuitive perception about market 
perspectives, etc.). 

In this framework, the individual choice of workers and employers in terms of 
occupations might not coincide (and they generally do not), generating an 
occupational mismatch of which skill mismatch is only one component. Employment, 
depends on two simultaneous decisions: of the worker to participate in the labour 
market and of the employer to hire him/her from the group of potential applicants. 

Occupational changes are also influenced by structural determinants at macro 
level. Most empirical studies show that labour-market mobility – occupational, 
sectoral and geographical – is, above all, an individual behavioural response to 
medium- or long-term macroeconomic changes. Four main structural drivers of 
change in labour demand by occupation can be identified (Table 1). 
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Table 1. Main structural determinants of occupational changes at macro level 

  Demand drivers Supply drivers 

Growth and distribution 
effects 

• Engel’s Law (or similar) 
• wage inequality/ income distribution effect 

• increasing returns diversified by sectors and/or 
occupations (Kaldor-Verdoon effect), changes in 
the inter-sectoral links 

Competitiveness effects 
• extension of needs and intensive diffusion 

of consumption patterns 
• increasing movement of goods and people 

• internationalisation/ globalisation (Stolper-
Samuelson effect, offshoring, IDL and 
specialisation in general) 

Technological and 
organisational effects 

• changes in models of purchasing (retail/ 
delivery), reduction of transaction times, 
consolidation effect, quality effect, 
innovation and creation/substitution of 
needs 

• skill-biased technological change, routinisation 
hypothesis, etc. 

• job specific productivity, outsourcing, new inputs 
sectors 

Socio-demographic 
macro trends and 
institutional effects 

• increasing participation and employment 
rates (especially women) 

• changes in family/social structures and 
changes in lifestyle in general 

• changes in substitution relations between 
occupations due to flexible labour-market 
institutions, black economy, migration flows, etc. 

• educational and social objective functions (policies) 

All potential drivers include factors that would act on both the demand side 
and the supply side. With some approximation it is possible to say that while 
demand side factors mainly lead to occupational changes between sectors (i.e. 
through increasing demand for superior goods, immaterial goods, household 
services, etc.) (9), supply side drivers mostly have an effect within sectors by 
changing production methods. 

Supply side changes also contributed to the historical shift towards an 
industrial society and then to a tertiary-based economy. What is important in this 
context is that they brought about significant substitution effects within the 
individual sector, modifying the occupational-specific opportunity-cost and the 
occupational composition within the individual production process. Alongside the 
general trends of increasing return entailed by economic growth (diversified by 
sector and/or occupation), the three main drivers considered in literature can be 
traced back to competitiveness and international trade, technological/organisational 
or task-content changes, and socio-institutional aspects. All are factors likely to 
have contributed to a changing occupational structure of labour demand within 
individual sectors and labour supply characteristics and expectations. 

In line with the expected consequences of most structural changes set out in 
Table 1, on the demand and supply side, data clearly shows that jobs at the 
upper end of the occupational skill distribution – which usually require also a 
higher level of formal qualification – tend to absorb an increasing share of labour-
market demand. However, in most European countries increasing labour demand 
is also emerging in a growing number of lower level jobs, especially within some 
private personal services. Data show that people with higher-level qualifications 
are increasingly employed in jobs where lower qualification levels used to be 

                                                                                                                                   
(9) E.g., some demand side drivers considered (increasing income inequality, higher participation 

rate, family fragmentation process, and economic growth itself) can all contribute to increasing 
demand for some kind of superior goods (culture, recreational, tourism, luxury, etc) or 
household services. 
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adequate. The passage from the SBTC to the TBTC hypothesis gives some 
explanation of this apparently contradictory twofold phenomenon (i.e. an increasing 
share at both higher- and lower-levels of the occupational spectrum). The adoption 
of a task-approach allows us to focus on the task-dimension of employment that 
is related to, but not completely explained by, the qualification level (Table 2). 

 
Table 2. The impact of computerisation on three broad task categories 

Task description Example occupations Potential impact of computerisation 

Routine tasks 
• rules-based 
• repetitive 
• procedural 

• bookkeepers 
• assembly line workers direct substitution 

Abstract tasks 
• abstract problem-solving 
• mental flexibility 

• scientists 
• attorneys 
• managers 
• doctors 

complementarity 

Manual tasks 
• environmental adaptability 
• interpersonal adaptability 

• truck drivers 
• security guards 
• waiters 
• maids/janitors 

limited complementarity or substitution 

Source: Autor, 2007. 

Following Autor (2007), the division of productive tasks into abstract-
complex tasks, routine and manual tasks is to be considered. In this framework 
the impact of new technologies is clearly diversified:  
(a) technological change (especially ICT) and related organisational changes 

increase the productivity of medium-skilled workers involved in routine jobs, 
rendering obsolete manual and non-manual activities that were previously 
done by such workers;  

(b) many non-routine tasks – also carried out in elementary and manual 
occupations – are difficult to complete by new technologies and machines 
without human intervention (10).  
Since most non-routine tasks lie at the opposite end of the occupational skill 

distribution, the TBTC entails a progressive polarisation of the labour market. 
This ‘passive way’ to job polarisation (unlike many medium routine jobs, 

some low non-routine jobs are not displaced by new technologies) has found 
support in several studies carried out for the US, the UK, and for some European 
countries (11). Although affected by strong data limitations, similar results have 
been obtained by Goos et al. (2010) considering the period 1993-2006 and 16 
European countries. They also report that the task dimension is a significant 

                                                                                                                                   
(10) Although Goos and Manning (2003) consider the relationship with respect to non-routine 

manual jobs more ambiguous. 
(11) For the US see Autor et al. (2003, 2006, 2008). For the U.K. see Goos and Manning (2003, 

2007). For France see Maurin and Thesmar (2005). For Germany, Spitz-Oener (2006) shows that 
‘West Germany has witnessed changes in skill requirements similar to those in the US in recent 
decades’, even though ‘similar changes in skill requirements in all of these countries have not led 
to similar changes in the wage structure’. 
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predictor for employment change, even after the model is controlled for the 
formal qualification level. 

The starting point is the acceptance, in general terms, of the SBTC and 
TBTC hypotheses. However, we focus on the occupational polarisation that is 
particularly relevant when implementing forecast models and labour-market 
scenario analyses as a tool for policy-making in education and training. When 
analyses are carried out using occupations instead of qualifications or wages, 
emerging long-term polarisation is founded on a less robust evidence base, 
especially in light of the more recent trends (12). Moreover, while occupational 
polarisation could well have a foundation in the consequences of a skill-biased 
shift in demand, unless assuming a perfectly competitive labour market (13), a 
wage-structure approach is not totally significant. This is true in general but 
especially when comparing the European and the US labour markets, not only for 
the differences in economic growth, industry mix and income distribution among 
the two areas, but also for the differences in labour-market institutions and 
welfare policies. Further, the EU internal labour market is still characterised by 
higher cross-country disparities and lower mobility compared with the US. 
Despite the enormous progress made in the past 15 years, historical and 
structural causes (language and sociocultural in nature), and many institutional 
factors, render the EU labour market much more diverse and ultimately dissimilar 
to that of the US. 

The analysis that follows, mainly descriptive, is a first step towards a full 
understanding of the polarisation and its causes in Europe. The main thesis is 
that socio-demographic and institutional factors – such as ageing or 
labour-market institutions and policies – could have played a significant role in 
the increase in employment in elementary occupations. Starting from a brief 
description of the phenomenon, we will attempt in the following sections to gather 
evidence relating polarisation to three main macro-factors:  
(a) a list of possible drivers of change (especially on the demand side) that have 

brought about a different sectoral composition of production in European 
countries during the last decade; 

(b) several possible causes of internal changes in the production process 
considered as a whole – whether technological, organisational or in task 
content – influenced by innovation and changes in modes of production 
(effects of competition and globalisation included);  

(c) socio-institutional factors, such as different levels of formal and informal 
barriers to labour mobility, that can lead to mismatch problems (whether 
qualitative, quantitative or of a spatial nature). 

                                                                                                                                   
(12) The share of elementary occupations was steady in 2008 and declined in 2009. 
(13) In a perfectly competitive labour–market, wages are strictly linked to productivity and, in turn, 

productivity to training and human capital content of the workers. 
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3. CHAPTER 3 

Recent structural change in occupations: 
some stylised facts 
 
 
 
The aim of this research is to analyse recent employment trends to confirm the 
emerging structural increase in elementary occupations in Europe and to examine 
its main characteristics. Is it possible to identify a clear increasing trend in labour 
demand for elementary occupations? Is this trend more prominent than for other 
occupational groups? If so, does this phenomenon assume a general value or is 
it sectorally and/or spatially concentrated? 
 
 

3.1. Is it possible to identify a clear increasing trend in 
labour demand for elementary occupations? 

 
Even though the recent economic crisis has partially changed the picture, looking 
at the period 2000-08 (14) elementary occupations show a clear positive trend 
(Figure 3). The index number of employment in elementary occupations reaches 
122 in 2008, definitely higher than the aggregate of intermediate skilled occupations 
both manual and non-manual. In particular: 
(a) from 2000 to 2008 the number employed in elementary occupations increased 

by almost 3.9 million in EU-27* (15), contributing 20% to the overall growth of 
employment occurred in that period (about 20 million); 

(b) elementary occupations showed an overall growth rate of 22% compared to 
10% of the average employment trend, a percentage only lower than some 
highly-qualified occupations such as professional and technician. 

 
 

3.2. Are lower-skilled occupations absorbing an 
increasing share of labour market demand? 

 
As a consequence of the trends described above, the answer is clearly positive 
(Figure 4). The proportion of elementary occupations in total employment 
increased from 8.7% to 9.6%, unlike all the other groups except highly-skilled 
occupations that increased from 34.6% to 38.6%. Considering the entire period 

                                                                                                                                   
(14) Due to data availability, we focus on 2000-08 period (Box 1). 
(15) EU-27* refers to the 27 EU Member States plus Switzerland and Norway. 
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2000-08 this positive trend is therefore quite constant over time, both in number 
and in share of total occupations, even though the incidence of elementary 
workers slightly decreases during the last year. 

Box 1. Data on occupations 

Both the International Labour Organisation and Eurostat (LFS) provide employment data by occupation 
according to ISCO (*). Although aggregated into 10 broad occupations only (one digit), Eurostat data are 
comparable across countries and usually more frequent and timely. The variables are offered by country 
and consider some personal characteristics of the workers (gender, three age groups and three 
education levels). To obtain more detail, Cedefop made a specific request to Eurostat that was fulfilled 
before the new database for the year 2009 was available. For this reason all the analyses are carried out 
for the time span 2000-08. Information coming from this special extraction (flat file), have been used 
mainly to obtain: 
• data on occupations by industrial sectors (17 sectors – NACE rev.1.1); 
• a wider disaggregation of worker age groups and especially of occupation (two-digit) to distinguish 

elementary occupations in their sub-major groups (‘sales and services’, ‘agricultural and fishery’, 
‘mining, construction, manufacturing and transport’); 

• more information about worker characteristics and, in particular, about nationality (national/non-
national) and part-time/full-time work. 

To ensure total consistency with published Eurostat data, the vector employment by occupation available 
in the Eurostat online database was used to square all the other tables (totals from the vector applied to 
the structure resulting from the special extraction data sources). In particular, for ISCO 0 to 9 the 
reference vector (from the Eurostat online database) is applied to the distribution by country. For ISCO 
9.1, 9.2, 9.3 the values for ISCO 9 (obtained as mentioned above) are redistributed in the three sub-
major groups according to the composition of the Eurostat flat files. Finally, all data on occupation refers 
to people age 15+; the item ‘other’ is a residual item containing ‘armed forces’ and no answer; and the 
aggregate EU-27* refers to EU-27 (figures as provided by Eurostat) plus Switzerland and Norway. 

_____________________________________________________________________________________ 
 (*) The international standard classification of occupations (ISCO) is a tool for organising jobs into a clearly defined set of groups 

according to the tasks and duties undertaken in the job. The classification unit is the job (a set of tasks and duties), or the ‘kind 
of work done’ and further criteria are skill level and skill specialisation. Occupation is defined as a ‘set of jobs whose main 
tasks and duties are characterised by a high degree of similarity’. The third version of ISCO (ISCO-88, adopted in 1987) 
defines four levels of aggregation: 10 major groups; 28 sub-major groups; 116 minor groups; 390 unit groups. ISCO has been 
updated in December 2007. Many countries are updating their national classification based on ISCO-08. For further 
information see www.ilo.org. 

 
This trend highlights the existence of occupational polarisation, even though 

elementary occupations remain under 10% of overall employment. It must also 
be considered that the share of elementary occupations remained steady around 
8.4% throughout the whole period preceding the time frame for our analysis, i.e. 
1970-2000. Apart from the decrease in 2009, simultaneously, with the economic 
crisis, the whole increase in share occurred in only eight years, from 2000 to 
2008 (Table 3). 
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Figure 3. Employment trends by occupations in EU-27* (2000=100) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+ 

 

Figure 4. Elementary occupations: trends and share % in total employment  
(EU-27*) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+ 

 

Table 3. Average share % of elementary in total occupation EU-27* 

1970-1980 1980-1990 1990-2000 2000-2008 
8.5% 8.4% 8.5% 9.3% 

 



Labour-market polarisation and elementary occupations in Europe 

 23

0.0%

0.1%

0.1%

0.7%

-0.5%

-1.6%

-1.1%

0.7%

1.9%

1.6%

0.5%

-2.4%

Legislators, senior officials and managers

Professionals

Technician

Clerks

Service workers and sales

Skilled agricultural and fishery

Craft and related trades

Plant and machine

Sales and services

Agricultural and fishery

Mining, construction, manifacturing and transport

Other

H
ig

h 
sk

ill
ed

Sk
ill

ed
no

n-
 

m
an

ua
l

Sk
ill

ed
 

m
an

ua
l

El
em

en
ta

ry

Looking in detail at the ‘major group’ of elementary occupations (Figure 5), 
the ‘flat data’ acquired from Eurostat allows us to analyse also three sub-major 
groups of elementary occupations: involved in sales and services, agricultural, 
fishery and related activities, mining, construction, manufacturing and transport. 

Figure 5. Trends in the share of occupations in EU-27* 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Eurostat, LFS – Reference age: 15+  

 
The first sub-major group has also been the most dynamic (and substantial 

in size) during the last decades. It mainly consists of tasks connected with street 
or door-to-door sales or services, or cleaning, property watching and caretaking, 
delivering goods and messages or carrying luggage. The other two sub-major 
groups also increased their proportion of total occupations, but to a limited extent. 
Most intermediate occupational groups show significant loss of overall proportion, 
except for sales and services skilled non-manual occupations. 

 
 

3.3. What differences can be observed across countries 
and sectors?  

 
Looking at Figure 6 it is difficult to identify a common pattern or model among 
European countries: 
(a) level and, especially, change in share of elementary occupations in total 

employment is varies widely among countries; 
(b) in almost half of them, the share of elementary occupations decreases 

between 2000 and 2008 and no convergence trend can be identified; 
(c) some of the biggest countries tend to absorb most of the general positive trend. 
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Figure 6. Share of elementary in total occupation, EU-27*, in 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+. 

 
Figure 7 gives an idea of the impact this difference in trends can produce on 

overall performance. When excluding the five largest countries (Germany, Spain, 
France, Italy and the UK) the average share of elementary occupations remains 
steady between 2000 and 2008. No general trend can be identified, and no 
general explanation for the variability of the phenomenon among countries can 
be formulated on this simple basis. 

From a sectoral point of view the picture is quite different (Table 4): 
(a) despite the heterogeneous nature of the sectors considered, a first piece of 

evidence is that a polarisation trend involves most sectors, with the only 
exceptions being ‘education’, ‘health and social work’ and ‘fishing’. Therefore, 
it must be considered that ‘education’ and ‘health and social work’ have both 
a high initial level of polarisation; 

(b) many service sectors present the highest increases in polarisation, especially 
‘private household’ and ‘public utilities’, but also ‘agriculture’ shows a rapid 
increase so that, in 2008, it became the second sector in ranking by incidence 
of elementary occupations;  

(c) tangible increases in elementary occupation are concentrated into few sectors 
and, in particular, in ‘private household’, ‘agriculture’ and, to a more limited 
extent, ‘transport, storage and communication’ and ‘wholesale and retail trade’. 
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Also, ‘private household’ and ‘agriculture’ are the two sectors with the best 
and the worst overall employment performances (+42.3% and -42.5% respectively), 
so that ‘private household’ emerges as the unique sector where the polarisation 
is explained by a significant positive increase in elementary occupations. 

Figure 7. Change in share of elementary in total employment, in 2000-08 

 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+ 

Table 4. Sectoral trends and polarisation, EU-27*, 2000-08 

 
Overall 
growth 

(%) 

Polarisation 
(changes in 
share ISCO 
1+2+3+9) 

(percentage 
points) 

Incidence 
elementary 

(change in share 
ISCO 9) 

(percentage 
points) 

Private household 42.3 10.3 9.2 
Real estate renting and business activities 31.4 3.1 -0.2 
Hotels and restaurants 16.8 1.5 0.1 
Health and social work 12.5 -2.0 0.0 
Construction 6.0 0.5 -0.1 
Other community social and personal 
service 5.8 0.8 -1.1 

Extra-territorial organisations 4.0 10.9 -0.3 G
R

O
W

IN
G

 S
EC

TO
R

S 

Education -0.1 -0.3 -1.0 

Financial intermediation -1.0 6.9 -0.2 
Wholesale and retail trade -1.5 6.0 1.3 
Public administration -2.8 2.5 0.6 
Transport storage and communication -3.3 4.4 2.5 
Electricity gas and water supply -15.1 9.3 -0.3 
Manufacturing -15.9 4.6 -0.1 
Fishing -26.4 -0.4 -0.1 
Mining and quarrying -41.0 7.7 0.0 FA

LL
IN

G
 S

EC
TO

R
S 

Agriculture -42.5 10.5 7.2 
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Figure 8. Fastest growing sectors ranked by growth in numbers (2000-08) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Legend:  
Distribution 50 Sale and repair of motor vehicles and motorcycles; retail sale of automotive fuel 
 51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
   
Other business services 74.5 Labour recruitment and provision of personnel 
 74.6 Investigation and security activities 
 74.7 Industrial cleaning 
 74.81 Photographic activities 
 74.82 Packaging activities 
 74.85 Secretarial and translation activities 
 74.86 Call centre activities 
 74.87 Other business activities n.e.c. 
   
Miscellaneous services 90.01 Collection and treatment of sewage 
 90.02 Collection and treatment of other waste 
 90.03 Sanitation, remediation and similar activities 
 91.1 Activities of business, employers and professional organisations 
 91.2 Activities of trade unions 
 91.3 Activities of other membership organisations 
 92 Recreational, cultural and sporting activities 
 93.01 Washing and dry-cleaning of textile and fur products 
 93.02 Hairdressing and other beauty treatment 
 93.03 Funeral and related activities 
 93.04 Physical well-being activities 
 93.05 Other service activities n.e.c. 
 95 Activities of households as employers of domestic staff 

 
Data do not allow us to analyse further the particular activities affected by 

polarisation. The maximum disaggregation by sectors and occupations offered by 
Eurostat (with sufficient degree of reliability) is only at first level. Nevertheless, 
Figure 8 presents the trends in polarisation and elementary occupation share, based 
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on the Cedefop database (16) for the first 10 sectors with the highest employment 
growth (in numbers, percentage rate and change in share) in 2000-08: 
(a) most of the economic activities experiencing the highest increase in share of 

elementary occupations are service sectors, though also construction, and to 
a minor extent mechanical engineering and some traditional and basic 
industrial sectors, show significant performance; 

(b) however, only the first three service sectors that show up in the ranking 
increase at the same time in terms of absolute number, percentage change 
and share in total employment; 

(c) further, the three best performers are ‘emerging service’ – though generally 
rarely technologically innovative – as testified by their inclusion in the ‘residual’ 
statistical category (other business services and miscellaneous services). 

The latter point is particularly relevant from an explanatory point of view. In 
light of the specific activities included in ‘other business services’ and ‘miscellaneous 
services’ (legend Figure 8), the positive trends highlighted are more likely to be 
influenced by social and demographic structural changes (female participation in 
the labour market, changes in lifestyle, flexibility of the labour market, migration, 
etc.) rather than technological or organisational change. 

                                                                                                                                   
(16) Cedefop-IER based on E3ME (41 sectors). 
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4. CHAPTER 4 

Structural changes versus occupational-
specific changes in employment  
 
 
 
The above analysis showed that high-skilled work continues to absorb an 
increasing share of labour-market demand. Polarisation also emerged during the 
last decade, although of small magnitude, and tends to concentrate in particular 
sectors, especially in service sectors. Against this background, even when the 
‘polarisation hypothesis’ is proven from an empirical point of view, it remains to 
be understood to what it should be attributed. A first step in this direction is to 
assess to what extent the observed occupational trends are the result of sectoral 
composition changes that affected European economies during the last decade 
or are a consequence of skill composition changes within sectors brought about 
by technological and/or organisational factors.  

To answer this question each individual occupational growth rate has been 
divided into two main components: 
(a) structural component (changes between sectors);  
(b) occupational-specific component (occupational composition changes within 

sectors). 

Using a shift-share approach (Box 2), we assume that the occupational shares 
in a given sector should remain unchanged over time. Keeping the occupational 
shares constant, the analysis aims to identify the occupational intensity changes 
within sectors – as positive or negative – that is necessary to adjust the actual 
change observed within the individual sector. On this basis, the actual employment 
growth of an occupational group in a given sector is attributed to the following 
three factors: 
(a) the effect of a general increase in demand for all occupations and sectors 

(overall growth rate); 
(b) the different increases in demand that affect individual sectors (sectoral 

composition effect, changes between sectors); 
(c) changes in the ‘occupational intensity’ within individual sectors (occupational 

intensity effect, changes within sectors). 

The polarisation hypothesis emerges more clearly, although with some 
differences, by focusing on the structural-sectoral changes (between sectors), 
rather than by considering the aggregate growth rate (Figure 9). The divergent 
trends between occupations are more clear, with intermediate occupations showing 
a strong decreasing trend while high-skilled and elementary occupations are all 
increasing significantly. However, in this case also ‘clerks’ demonstrate a positive 
trend supported by favourable sectoral changes. 
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Box 2. The shift-share approach 

The shift-share analysis is habitually used to identify two main components, ‘structural’ and ‘local’, of the 
employment dynamics observed among different sectors and regional areas. In this context, the general 
approach has been adapted to evaluate to what extent the observed changes in occupations in 2000-08 
can be attributed to an actual increase of ‘occupational intensity’ within sectors (likely due to 
technological/organisational factors or task content changes), or if they are a direct consequence of 
changes in sectoral composition. 
To this end, the first step consists of applying the aggregate growth rates of the individual sectors to the 
given occupation structure observed for the same sector in the base year. The result is a ‘hypothetical 
growth’ rate (OG*) for each individual occupation due to the sectoral changes, in unchanging occupation 
share implied by the ‘constant share norm’. On this basis, the actual growth of individual occupation 
(OG) can be divided into three distinct components: 
• the aggregate component, which is the overall growth rate of the economy – for all sector and 

occupations – in 2000-08 (AG); 
• the sectoral-structural component, which is the difference between the hypothetical growth rate of 

occupations and the overall growth rate (OG*-AG), thereby highlighting to what extent the initial 
composition has been relatively favourable or unfavourable to individual occupations; 

• the occupational-specific component, due to other growth factors occurring within the individual 
sector, obtained by subtracting the individual occupation growth from the structural component 
calculated on the basis of the sectoral performances (OG-OG*) 

 
 
 
 

 

 
Looking at the occupational-specific changes (within sectors), the picture that 

emerges is more varied, with positive and negative trends both for high-skilled 
and low-skilled work (Figure 9). For example, the reduction in some occupations 
– such as ‘skilled agricultural and fishery’ or ‘plant and machine operators’ – has 
to be totally ascribed to the structural decline of some economic activities. For 
‘clerks’ the opposite is true as the occupational intensity of this kind of occupation 
dramatically decreased during 2000-08. 

Generally speaking, the higher the impact of the occupational-specific effect, 
the greater is the possible importance of technological/organisational changes and 
of the TBTC hypothesis. When excluding from the analysis the consequences of 
sectoral changes, it is no longer possible to identify an occupational polarisation. 
A crowding-out effect appears particularly strong for ‘clerks’, but it is also significant 
in occupational groups at the high- and low-end of the occupational ranking. On 
the other hand a (potential) complementarity with technological progress emerges 
also for some intermediate skilled occupations. 
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Figure 9. Sectoral composition effect and occupational intensity effect in 
occupation growth 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Author, based on Eurostat LFS. 

 
Figure 10 gives a synthetic idea of the importance of the two components 

(structural and occupational-specific) in the overall growth of individual occupations. 
Looking at the clusters identified (Box 3), the main conclusions are the 

following: 
(a) the shift-share analysis of occupations shows that the polarisation has been 

largely determined by the sectoral trends which occurred during 2000-08, 
while the potential role of technological and/or work content changes within 
sectors has generally been weaker and more uncertain; 

(b) an increasing trend in share of occupations is always associated with a 
positive structural-sectoral component, although for ‘clerks’ it is not enough 
to compensate the negative occupational-specific effect; 

(c) a predominance of the occupational-specific effect can be highlighted only 
for ‘technician and associate’ while for ‘legislator, senior official and manager’ 
the occupational-specific effect is negative; 

(d) although ‘elementary occupations’ appear among the groups showing positive 
trends both in terms of sectoral composition and occupational-intensity effects, 
only a minor part of this trend can be ascribed to an increasing proportion of 
elementary occupations within individual sector; 

(e) of the overall growth in share of ‘elementary occupations’ (0.9 percentage 
points from 2000 to 2008), only 0.3 percentage points can be attributed to 
occupational-specific explanations (fig. 15). 
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Figure 10. Shift-share groups: structural and occupational-specific growth 
components 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Author, based on Eurostat LFS. 

 

Figure 11. Main components of elementary occupations growth 2000-08 

 
 
 
 
 
 
 
 
 
 
 

Source: Author, based on Eurostat LFS. 
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Box 3.  Shift-share groups interpretation 
 

Figure 10 must be read in four dimensions: (1) the oblique 135° line divides the occupations between 
fast-growing and slow-growing occupations (faster or slower than the average employment growth); (2) 
along the X axis, the relevance of the structural-sectoral effect is measured (positive or negative 
changes between sectors); (3) along the Y axis the relevance of the occupational-specific effect is 
measured (positive or negative changes within sectors); (4) finally, the 45° line distinguishes the 
occupations where the occupational-specific effect is more favourable (or less unfavourable) than the 
other. 
On this basis, six relevant clusters of occupations can be identified. 
 

 Occupations Growth in share Structural-sectoral 
component  

Occupational-
specific 
component 

1. • technician and associate faster than average positive < positive 
2. • professionals 

• elementary 
faster than average positive > positive 

3. • service workers and shop/ 
market sales 

• legislators, senior officials and 
managers 

faster than average positive > negative 

4. • clerks slower than average positive < negative 
5. • craft and related trades slower than average negative > negative 
6. • plants and machines 

• skilled agricultural and fishery 
slower than average negative > positive 
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5. CHAPTER 5 

Potential labour-supply drivers of 
occupational changes 

 
 
 

The contribution of elementary occupations to growth is still relatively small and is 
largely due to structural changes in sectoral composition rather than in production 
methods within sectors. Hence, the observed trends are likely to be associated 
mainly with changes in inter-sector productivity or in demand drivers, whether 
brought about by general growth, socio-demographic trends or by some 
alteration in consumption patterns of the population. However, supply side factors 
– and in particular the SBTC and TBTC hypotheses – also appear to play a 
potentially important role. For high-level occupations, it is confirmed by the 
dramatic increase both in numbers and in share which occurred in recent 
decades and partly corroborated by the wage premium observed in some 
occupations at the upper tail of income distribution (17).  

If technological development and/or changes in work content are also in favour 
of elementary occupations, an increase in the relative wage should be observed at 
the lower end of the occupational structure as well. Apparently, this is not what 
happened (Table 5). Even though data available do not offer precise evidence on 
this issue (18), an attempt to construct an occupational wage measure for 1993-
2006 shows that elementary occupations are among the lower paid and do not 
seem to improve their ranking during the period, whereas some high-paid 
occupations (particularly professionals) continue to enhance their position (19).  

                                                                                                                                   
(17) Earnings inequality in the US is reported to have risen in several empirical studies (see 

footnotes 2, 4; and Autor, 2007). Gottschalk and Smeeding (1997) review the evidence on 
cross-national comparisons of earnings and income inequality in OECD countries. Goos et al. 
(2010) provides a wage rank of occupation in 1993 and 2006 for 16 European countries. As 
expected, professionals show the highest increase. This is not the case for managers. 
However, the ranking is very stable within countries over time, with Spearman rank correlation 
coefficients of around 0.90, all significant at the 1% level. 

(18) Considering that the EU LFS contain no earnings information. Goos et al. (2010) obtain time-
varying country-specific occupational gross monthly wages from ECHP (for 1994-2001) and 
EU-SILC (for 2004-06), except for the UK (UK LFS for 1993-2006). All wages have been 
converted into EUR 2000 using harmonised price indices and real exchange rates. Given that 
the occupational wage ranking appears to be very stable within countries over time, Goos et al. 
impute wages for missing years by setting them equal to the average wage across the closest 
years where original data were available. Finally, they smoothed wages in each country by 
pooling together all years for each occupation and by estimating a model in which the dummy 
on occupation varies smoothly with a quadratic time trend. 

(19) See Goos et al., 2010. As expected, managers and professionals are at the top of the ranking, 
while service workers and elementary occupations at the lower end. 
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Table 5. Real monthly wages of occupations across 16 European countries 

 Occupations ranked by the 1993 mean wage 1993 2006 
ISCO 12 – Corporate managers 1.70 1.60 
ISCO 21 – Physical. mathematical and engineering professionals 1.43 1.47 
ISCO 22 – Life science and health professionals 1.22 1.39 
ISCO 24 – Other professionals 1.17 1.26 

High paid 
occupations 
(1993 
standardised 
wage rank >1) ISCO 13 – Managers of small enterprises 1.15 0.93 

ISCO 51 – Personal and protective service workers -1.13 -1.05 
ISCO 93 – Labourers in mining. construction. manufacturing and 
transport -1.22 -1.22 

ISCO 52 – Models. salespersons and demonstrators -1.43 -1.50 

Low paid 
occupations 
(1993 
standardised 
wage rank <1) ISCO 91 – Sales and service elementary occupations   -1.68 -1.70 

NB:  Mean occupational wages weighted by weekly hours worked in each country. Unweighted average across countries. 
Values rescaled to mean zero and unit standard deviation. 

Source:  Goos et al. (2010). 

 
This result can be confirmed by the considering EU-SILC (20) data available on 

the Eurostat website, and limiting the analysis to the four years which present more 
complete and reliable data (2005-08). The likelihood of being among the working 
poor (21) is particularly high for elementary occupations (18.8% compared to an 
average of 8.5%) and the ranking of working poor incidence remains unchanged 
during the four-year period. Although data available is relatively too small to obtain 
reliable results, we are allowed to assume that there is no evidence of wage 
polarisation in the European economy as a whole. 

Increasing inequality leads to the question of imperfect mobility and labour-
market segmentation (22). The causes of labour-market segmentation are many 
and varied. Stereotypes can play an important role, particularly for immigrants or 
gender segregation but other social or institutional factors can also have a profound 
influence on workers’ ability to improve their conditions:  
(a) low skills that would require extensive investment in training and qualifications;  
(b) strict immigration laws;  
(c) black economy and irregular labour markets in general;  
(d) long-term unemployment;  
(e) labour-market regulations that increase the probability of separating 

equilibriums among different groups (23). 

                                                                                                                                   
(20) The statistics on income and living conditions is the European Union reference source for 

comparative statistics on income distribution and social inclusion. It provides annual data for 
Member States, Iceland and Norway (http://epp.eurostat.ec.europa.eu). 

(21) EU-SILC provides data on population aged 18 and over by occupation and income group. 
According to Eurostat definition, we consider here ‘low pay’ a monthly income below 60% of 
median equivalised income. 

(22) Labour-market segmentation can be defined in terms of earnings mobility (coexistence of a 
significant share of workers stuck in low paid jobs and a large share of workers that experience 
earnings mobility within their own working life).When reasoning in terms of occupational 
mobility, persistence in low pay can be a necessary, but not sufficient, requirement. 

(23) When considering elementary occupations, different employment protection laws, collective 
bargaining, immigration laws, anti-discrimination and government intervention, can all play an 
important role. 
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When specific groups are trapped in low-paid segments of the labour 
market, irrespective of their qualification and skill level, one consequence is the 
alteration of labour cost differentials (considered in a broad sense), so that 
employees can be induced to overutilise some kind of occupations and/or worker 
groups. Also, given the observed trend towards a higher qualification shown by 
elementary occupations, to what extent can labour-market segmentation – in 
particular the excess of labour supply in specific segments – be considered a 
cause of polarisation? An analysis of elementary workers in terms of socio-
demographic characteristics provides some first evidence in this direction. 

 
 

5.1. Who are the elementary workers? 
 

Available data allow us to distinguish occupations by main age groups, gender, 
education and nationality. Are there particular groups which are more involved 
than others in the increasing trend of elementary occupations? To what extent 
could this (possible) market segmentation contribute to explaining the (within 
sector) occupational polarisation? One way to answer these questions is to 
consider the rise in the share of elementary occupations by main socio-
demographic characteristics.  

Data for 2008 show the high incidence of non-national, lower educated and 
ageing workers compared to the average of the whole workforce (Table 6). 
However, the greatest increase from 2000 to 2008 occurred in the share of 
immigrant workers (+6%) and in medium-qualified workers (+9%). A certain 
increase can also be noted in the share of part-time workers and of older workers 
in total elementary occupations. 

To understand these results it is necessary also to consider the general 
trends that affected employment as a whole. Figure 12 presents an analysis of 
differences in share (by age, gender, education and nationality), where the levels 
and changes in share by socioeconomic characteristics are calculated in 
differences from total employment. In this way it is possible to note not simply the 
changes which occurred during 2000-08, but also the shifts in relative labour 
demand for elementary occupations among different groups of workers. 
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Table 6. Main characteristics of elementary workers 

(%) 
  Share 2008 Change in share 2000-08 

 ISCO 9 Total 
occupations ISCO 9 Total 

occupations 
Non-national 17 7 6 1 
National 83 93 -6 -1 
Total 100 100   
Male 48 55 0 -1 
Female 52 45 0 1 
Total 100 100   
Full-time 66 82 -2 -2 
Part-time 34 18 2 2 
Total 100 100   
Edu Low 52 24 -9 -6 
Edu Medium 44 49 8 1 
Edu High 5 27 1 5 
Total 100 100   
Age 15-24 12 10 -1 -1 
Age 25-34 19 24 -3 -2 
Age 35-49 40 41 0 0 
Age 50-64 27 24 3 3 
Age 65+ 2 2 1 0 
Total 100 100   

Figure 12. Main socioeconomic characteristics in elementary occupations, in-
differences analysis between ISCO 9 and total occupations EU-27* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+ 
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The figure provides much interesting information about the role that 
individual characteristics of elementary workers play. For example, the 
distribution of elementary occupations by age appears quite similar to the 
average of total occupations, both in level and in change. In contrast, some 
differences can be noted in the share of part-time jobs and female workers (both 
above the average), although the latter are losing ground during the last decade. 
The share of part-time jobs remains high but tends to follow the same average 
trend exhibited by occupations as a whole. 

However, the most significant results come from the analysis of nationality 
and education level. First, it is possible to confirm that the sharpest increase 
occurred in the incidence of immigrants and medium qualified workers, greatly 
exceeding all the other components. Further, both higher- and lower-educated 
workers are losing ground on the average occupation trends. These results 
require a deeper analysis of the role of immigration and qualification trends in 
polarisation. 

 
 

5.2. The role of immigration flows 
 

Considering the percentage changes which occurred among the different groups, 
Figure 13 shows the strong increase in immigrant (non-national) workforce in 
almost all occupations (an average of +35.9% compared with +8.2% of the 
national workforce). Due to significant overall growth, a negative trend is 
observed only in ‘skilled agricultural and fishery’. However, the rate of increase is 
extremely high for elementary occupations (+85.5%) and ‘service workers and 
shop and market sales’ (+53.6%). 

Although relative change in percentage does not reflect the absolute 
dimension of the trends, the impact of immigration on elementary occupations is 
quite relevant. To consider the relative magnitude of the phenomenon, Figure 14 
shows the change in shares of occupations which occurred during the last 
decade, broken down into national and non-national workers. 

Elementary occupation is the unique group where the immigration 
component is not only relevant but also prevails on the national component. At 
the end of the period, the share of immigrants in elementary occupations reaches 
16.6%, much higher than in the other occupations (5.8% on average). 
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Figure 13. Change % in employment by occupations and nationality, EU-27*, 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  Eurostat, LFS – Reference age: 15+ 

Figure 14. Occupations as % share of total employment. Change in percentage 
points, EU-27*, 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source:  Eurostat, LFS – Reference age: 15+ 
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It is not a surprising result. Several studies highlighted some relevant supply-
side effects of labour related to immigration (Biffl, 1996): 
(a) higher allocative efficiency: immigrants usually have a lower reservation 

wage and are more willing to move among different local labour markets; 
(b) lower substitutability: immigrants tend to concentrate within certain 

labour-market segments, especially those with low qualifications; 
(c) dampening effect on wages: the abundance of low-skilled immigrants 

encourages employers to use labour-intensive rather than human capital 
intensive or capital intensive production methods; 

(d) training cost-saving: the abundance of high-skilled immigrants can provide 
an advantage in terms of training and education costs. 

The combination of the first three factors offers a key to interpretation for a 
significant part of the overall phenomenon. If we also consider the peculiar 
socioeconomic characteristics of immigrants and the institutional factors that tend 
to segregate part of the non-national workforce, than we can assume that a 
supply-side effect related to migration can play a significant role in polarisation. 

 
 

5.3. Low-skilled, more qualified? 
 

A further confirmation of the above hypothesis can be found when addressing the 
second point related to the evidence of a strong increase in workforce qualification 
within elementary occupations. Although formal qualification is merely a proxy of the 
knowledge, skills and competences required to perform certain occupations, there 
is some correlation between levels of formal qualification and professional needs. 

Overall, the occupational structure which emerged during the last decade 
seems to require mainly people with intermediate (12%) and high qualifications 
(34%), while job opportunities for those with low levels of education decreased 
(-13%). In the same period, in elementary occupations the low qualified increased 
by 4%, the medium qualified by 47% and the high qualified 72%. But these trends 
are also the consequences of the overall change (22% for elementary occupations 
compared to an average of 9% for the other occupations) and of the initial levels 
of qualification (in 2000 the share of high qualified in elementary occupations was 
only 5% compared to 25% of the other occupations). 

To compare the different trends properly, Figure 15 shows the change in 
share of qualification within elementary occupations and total employment.  

Within the elementary occupations, although the share of medium qualification 
is substantially increased even in relative terms, expansion of highly qualified 
workers is virtually static compared to the overall trend (only 1.4 to 4.9 percentage 
points). As a result, the share of workers with low qualification has fallen very 
quickly for elementary occupations but not at a significantly greater rate than the 
average of other occupations. When focusing on low qualifications, we can 
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highlight a strong correlation between change in share and initial level of 
qualification. In Figure 16, the observed changes from 2000-08 imply a clear trend 
toward a reduction in the disparities between qualification levels across 
occupations. 

Figure 15. Change in share of occupation by qualification, EU-27*, 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Refence age 15+ 

 

Figure 16. Share of low qualified workforce by occupations. Correlation between 
level 2000 and change 2000-08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Author, based on Eurostat LFS. 
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5.4. Underutilisation versus over-education 
 

The hypothesis that supply-side trends in qualification can anticipate variation in 
occupational change is based on the idea that employers’ decisions take into 
account the availability of input factors. When economic wealth, cultural factors or 
specific public policies tend to increase the schooling and qualification of the 
population, irrespectively of current production needs, this can encourage 
employers to change their production techniques and substitute low-skilled with 
high-skilled labour. There is huge and contrasting literature about the relevance 
of this phenomenon. The pessimistic view highlights the risk of over-education 
and social and private over-investment in human capital. The optimistic view 
points out the positive, long-term effect of the upgrading on innovation, 
productivity and economic growth (24). However, data on nationality also supports 
the idea that, in the specific case of elementary occupations and labour-market 
segmentation, consequent misallocation of labour across occupations could also 
play a relevant role.  

Figure 17 shows that observed trends are significantly differentiated between 
the national and non-national workforce. While the increase in medium and high 
qualifications in national elementary workers is quite close to the average of total 
employment, for immigrants the share of medium and high qualification increases 
at almost double the average pace. 

Figure 17. Share of medium and high qualifications in total employment, EU-27*, 
2000-08  

 
 
 
 
 
 
 
 
 
 
 
 

Source: Author, based on Eurostat LFS. 

                                                                                                                                   
(24) Here we consider the skill-biased hypotheses as a separate case. The attention is on the 

labour-supply side (over-education or upgrading) rather than on the labour-demand side 
(higher skills required as a consequence of technological/ organisational progress and/or 
changes in work content). 
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Further evidence of immigrants’ difficulties to find job matching their 
qualifications, emerges when considering the workforce level of qualification by 
occupation. Figure 18 shows the ratio between non-national and national workers 
by qualification levels, comparing elementary occupations with the overall 
employment average (25). Not only non-national workers are concentrated in 
elementary occupations (2.4 times more than national workers), but also the 
index rapidly increases with the level of education, peaking at 5.3 for the highly-
educated non-national workers. 

Figure 18. Concentration index of non-national workers in elementary occupations 
by qualification, EU-27*, 2008 

 
 
 
 
 
 
 
 
 
 
 

Source: Eurostat, LFS – Reference age: 15+ 

 
Various explanations can be given to account for this phenomenon. There is 

some evidence, for example, that employers tend to value education and experience 
in the host country (EIU, 2009). Also, what is referred to as over-education actually 
can be the result of differences in skills and competences among individuals with 
the same qualification level (26). However, it is also reasonable to come to a 
diagnosis of underutilisation rather than over-qualification of the workforce. The 
term ‘underutilisation’ is used here in opposition to ‘over-qualification’ to underlie 
that, in this case, the causes of educational mismatch should be traced back to 
segmentation of the labour market rather than to an excess supply of skilled labour. 

                                                                                                                                   
(25) The concentration index is obtained as the ratio between the share of employees on a given 

qualification level (QL) calculated on an individual component (in this case the non-national 
workers) and the share of employees on the same qualification level for all occupations. If QL 
>1 (or <1) the component in question (non-national) has a relatively higher (or lower) 
concentration of employees with the qualification level in question compared with all 
occupations. 

(26) When considering educational mismatches, several studies come to different conclusions on the 
role of unobserved heterogeneity. See e.g. Bauer (2002) for Germany; Martins (2004) for 
Portugal; McGuinness and Sloane (2009) for UK; Mavromaras et al. (2009) for Australia; Lamo 
and Messina (2010) for Estonia. For a comprehensive approach see Cedefop (2010b). 
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A phenomenon that can be explained in relation not only to stereotypes or cultural 
gaps and discrimination, but also to some developments of labour-market 
institutions. Migration regulations (but also flexible jobs and internal-external labour 
markets) can tend to limit market power and choice capacity especially in the case 
of particular segments of the workforce such as immigrants (27). It is worth 
underlining that in 2008 about 33% of the tertiary-educated workers in elementary 
occupations were immigrants compared to 6% on average for other occupations. 

In this context, can we affirm that increasing formal qualification of low-skilled 
jobs depends on some changes in content of elementary occupation? Are 
elementary workers requiring a higher level of some core or generic skills typically 
ensured by higher level of formal qualification?  

It is not yet possible to give definite answers. According to wide literature, 
the explanation is at least twofold. Part of the increase in certain professions is 
likely to require skills usually developed through an education level higher than 
compulsory schooling. Particularly in personal services, increasing demand for 
some generic or soft skills and the ‘emotional labour’ can provide evidence in this 
respect. At the same time, our data suggest that education upgrading of elementary 
occupations could be largely a result of a general increase of the workforce 
qualification. In a nutshell, this trend is likely the result of a joint effect of the 
demand and supply side, both consistent with the task-biased version of the 
SBTC hypothesis and the long-term evolution of increasing qualification of the 
population. However, the above analysis also shows that the hypothesis of 
labour-supply effect – favoured by socio-demographic and institutional factors – 
seems to provide a relevant explanation. 

                                                                                                                                   
(27) Alongside increasing labour market segmentation, a sub-segmentation between those with 

competitive and mobile skills and those with no competitive resources is also likely to occur. 
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6. CHAPTER 6 

Conclusion 
 
 
 
What can the analysis of past trends say about the potential role of elementary 
occupations in the future European labour market? Much of the occupational 
polarisation in Europe can be traced back to three factors: macroeconomic and 
structural changes (between sectors); the demand-driven increase in specific 
service activities (e.g. private household); and the increasing labour supply of 
non-national workers. In light of the continuous shift towards a tertiary-based 
economy, together with the predictable changes in consumption models and 
lifestyle of European societies, it is likely that a relative increase in elementary 
occupations is bound to persist in the near future. 

Several predictable socioeconomic changes (ageing, family fragmentation, 
higher participation rate of women, increasing income inequality, changes in lifestyle, 
economic growth) will continue to increase the relative importance of certain sectors 
and professions that require skills that are usually – but not necessarily – developed 
through an education level higher than compulsory schooling. Often the level of 
formal qualification is not the crucial point: particularly in personal services, the 
increasing demand for generic or soft skills and ‘emotional labour’ can provide 
evidence of this (Cohen, 2010). Many service sectors such as social care – but 
also frontline services, call centres, beauty therapy, etc. – often involve communication 
and problem-solving skills, as well as developing empathetic relationships between 
the service provider and the customer (28). Soft and generic skills can often be more 
easily associated with a higher education level; however, vocational education and 
training (also on-the-job and mid-career) should be considered as a more cost-
effective way to provide them and to keep workers up to date with fast-changing 
requirements that characterise these occupations. 

In contrast, technological progress and/or work content changes seem to play 
a minor role. On one side, there are many service sectors where ‘qualitative’ 
innovations have little to do with technology. On the other, although the routinisation 
hypothesis is potentially significant, when approaching occupation polarisation 
focusing on elementary occupations, other factors – whether institutional or socio-
demographical in nature – appear to offset and/or assume a greater explanatory 
value. It is worth focusing on the two main items from the analysis to understand 
better. First, over 70% of employment growth in high-qualified elementary workers 
is attributable to non-national workers. Second, ‘private household’ is the only 
growing sector where the share of elementary occupations increases and 
polarisation takes off. They are two specific and mutually related areas of the 

                                                                                                                                   
(28) With reference to the social care sector, see Cedefop (2010c) and Eurofound (2006). 
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labour market, both on the demand and the supply side, where the labour-market 
is peculiar and regulation particularly low.  

Immigration regulation, flexible working, undeclared work, and self-employment 
are all factors that can modify the opportunity-cost of labour, as in the probability 
that a person decides to accept a specific occupation. For elementary occupations, 
labour-market segmentation and/or segregation tend to characterise many 
elementary occupations described as ‘lousy’ jobs (low paying, few opportunities 
and no benefits) even when that should not be the case. It is likely that better and 
more inclusive labour-market and migration policies would reduce the ‘low-cost’ 
workforce which has no other option than to work in simple jobs (29). This would 
induce employers to switch to production techniques that use more higher-skilled 
workers and/or to rely on more capital-intensive production methods. As a 
consequence, the share of elementary occupations within some sectors – such 
as household services – would decrease. Specific policies, including vocational 
education and training, could drive a process of occupational upgrading in the 
future, and counteract the polarisation trend. In the absence of new policies and 
institutional changes, elementary occupations would probably increase, becoming 
even less attractive to the local population. In this scenario, the share of immigrants 
in elementary occupations is bound to increase. 

This study is a first step towards full understanding of occupational 
polarisation and its causes. Its trends are quite diversified across countries and 
sectors, requiring tailored policy responses. For this reason, further and more 
structured analyses are needed to distinguish the different patterns across EU 
Member States, sectors and occupations, and to assign a specific magnitude to 
the different possible causes. At the same time, when addressing elementary 
occupations – involving both workers and employers, often marginal to the labour 
market – a more qualitative and institutionally oriented approach could certainly 
support better understanding of polarisation in Europe. First, data on occupations 
provide us with limited information on actual skill requirements and tasks 
performed within specific activities. The continuing work on ESCO (30) can 
contribute to filling this gap and national, European and other international 
surveys on qualifications, skills and other job requirement can be analysed (31). 
Second, it would also be important to analyse differences in polarisation trends 
across countries and sectors in light of different institutional contexts. Cultural 
factors, labour-market regulations and immigration laws, can limit occupational 
choices of specific groups leading to inefficient occupational structure and unfair 
distribution.  

                                                                                                                                   
(29) We are focusing here on immigrants but similar considerations would apply to disadvantaged 

and/or discriminated groups more generally. 
(30) ESCO is the European taxonomy of skills, competences and occupations. The aim of the 

Commission initiative is to complement and link national/sectoral taxonomies developing a 
multilingual European standard terminology and classification on skills and competences 
(http://ec.europa.eu/social/main.jsp?langId=en&catId=89&newsId=852). 

(31) A reference point is the long-lasting O*NET experience in the US, but also the skills survey in 
the UK or the organisation, learning and competences survey in Italy. 
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Abbreviations  
 
 
 

E3ME energy-environment-economy model of Europe 
ECHP European Community household panel 
EU-27*  27 EU Member States plus Switzerland and Norway 
EU-SILC European Union statistics on income and living conditions 
IER Warwick Institute for Employment Research 
ISCED international standard classification of education 
ISCO international standard classification of occupations 
LFS labour force survey 
SBTC skill biased technological change  
TBTC  task biased technological change  

 
 

Country codes 
 

BE Belgium  MT Malta 
BG Bulgaria  NL Netherlands 
CZ Czech Republic  AT Austria 
DK Denmark  PL Poland 
DE Germany  PT Portugal 
EE Estonia  RO Romania 
IE Ireland  SI Slovenia 
EL Greece  SK Slovakia 
ES Spain  FI Finland 
FR France  SE Sweden 
IT Italy  UK United Kingdom 
CY Cyprus    
LV Latvia    
LT Lithuania  NO Norway 
LU Luxembourg  CH Switzerland 
HU Hungary  US United States 
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7. ANNEX 

Classifications and aggregations 
 
 
 

A. Statistical classification of economic activities in the 
European Community, Rev.1.1 (2002) (NACE 
Rev.1.1) 

 
Code Description 
A Agriculture, hunting and forestry 
B Fishing 
C Mining and quarrying 

CA Mining and quarrying of energy producing materials 
CB Mining and quarrying, except of energy producing materials 

D Manufacturing 
DA Manufacture of food products, beverages and tobacco 
DB Manufacture of textiles and textile products 
DC Manufacture of leather and leather products 
DD Manufacture of wood and wood products 
DE Manufacture of pulp, paper and paper products; publishing and printing 
DF Manufacture of coke, refined petroleum products and nuclear fuel 
DG Manufacture of chemicals, chemical products and man-made fibres 
DH Manufacture of rubber and plastic products 
DI  Manufacture of other non-metallic mineral products 
DJ Manufacture of basic metals and fabricated metal products 
DK Manufacture of machinery and equipment n.e.c. 
DL Manufacture of electrical and optical equipment 
DM Manufacture of transport equipment 
DN Manufacturing n.e.c. 

E Electricity, gas and water supply 
F Construction 
G Wholesale and retail trade; repair of motor vehicles, motorcycles and personal and household goods 
H Hotels and restaurants 
I Transport, storage and communication 
J Financial intermediation 
K Real estate, renting and business activities 
L Public administration and defence; compulsory social security 
M Education 
N Health and social work 
O Other community, social and personal service activities 
P Activities of households 
Q Extra-territorial organisations and bodies 
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B.  International standard classification of occupation 
(ISCO-88) 

 
Major group 1: legislators, senior officials and managers 

11 Legislators and senior officials 
12 Corporate managers 
13 Managers of small enterprises 

Major group 2: professionals 
21 Physical, mathematical and engineering science professionals 
22 Life science and health professionals 
23 Teaching professionals 
24 Other professionals 

Major group 3: technicians and associate professionals 
31 Physical and engineering science associate professionals 
32 Life science and health associate professionals 
33 Teaching associate professionals 

HIGH SKILLED 

34 Other associate professionals 
Major group 4: clerks 

41 Office clerks 
42 Customer services clerks 

Major group 5: service workers and shop and market sales workers 
51 Personal and protective services workers 

SKILLED  
NON-MANUAL 

52 Models, salespersons and demonstrators 
Major group 6: Skilled agricultural and fishery workers 

61 Skilled agricultural and fishery workers 
Major group 7: craft and related trades workers 

71 Extraction and building trades workers 
72 Metal, machinery and related trades workers 
73 Precision, handicraft, craft printing and related trades workers 
74 Other craft and related trades workers 

Major group 8: plant and machine operators and assemblers 
81 Stationary plant and related operators 
82 Machine operators and assemblers 

SKILLED  
MANUAL 

83 Drivers and mobile plant operators 
Major group 9: elementary occupations 

91 Sales and services elementary occupations 
92 Agricultural, fishery and related labourers 

ELEMENTARY 

93 Labourers in mining, construction, manufacturing and transport 
 Major group 0:  armed forces 
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C. International standard classification of education 
(ISCED 97) 

 

Main groups 
LOW education: ISCED 0, 1, 2 and 3C short 
MEDIUM education: ISCED 3C long, 3A, 3B and 4 
HIGH education: ISCED 5 and 6 

ISCED 0: pre-primary education 

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

ISCED 1: primary education or first stage of basic education 

Programmes at level 1 (primary education), are normally designed on a unit or project basis to give students a 
sound basic education in reading, writing and mathematics along with an elementary understanding of other 
subjects such as history, geography, natural science, social science, art and music. 

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

The contents of programmes at level 2 (lower secondary education) are typically designed to complete the 
provision of basic education which began at ISCED level 1. The end of this level often coincides with the end 
of compulsory schooling where it exists.� 

ISCED 3: upper secondary education 

This level of education typically begins at the end of full-time compulsory education for those countries that 
have a system of compulsory education. The educational programmes included at this level typically require 
the completion of some nine years of full-time education (since the beginning of level 1) for admission or a 
combination of education and vocational or technical experience. Three different programme destinations are 
provided: ISCED 3A: programmes designed to provide direct access to ISCED 5A; ISCED 3B to ISCED 5B; 
ISCED 3C programmes not designed to lead to ISCED 5A or 5B. The level ISCED 3C short (shorter than 2 
years) is considered as lower secondary education while the level ISCED 3C long is considered as upper 
secondary. 

ISCED 4: post-secondary non-tertiary education 

ISCED 4 captures programmes that straddle the boundary between upper secondary and post-secondary 
education from an international point of view, even though they might clearly be considered as upper 
secondary or post-secondary programmes in a national context. Typical examples are programmes designed 
to prepare students for studies at level 5 who, although having completed ISCED level 3, did not follow a 
curriculum which would allow entry to level 5, such as pre-degree foundation courses or short vocational 
programmes. 

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

Entry to these programmes normally requires the successful completion of ISCED level 3A or 3B or a similar 
qualification at ISCED level 4A or 4B. ISCED 5A: programmes that are largely theoretically based and are 
intended to provide sufficient qualifications for gaining entry into advanced research programmes and 
professions with high skills requirements. ISCED 5B: Programmes at the tertiary level that focus on practical, 
technical or occupational skills for employment in a particular occupation or class of occupations. 

ISCED 6: second stage of tertiary education (leading to an advanced research qualification) 

This level is reserved for tertiary programmes which lead to the award of an advanced research qualification. 
The programmes are devoted to advanced study and original research and not based on course-work only. 
They typically require the submission of a thesis or dissertation of publishable quality which is the product of 
original research and represents a significant contribution to knowledge. 
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Foreword

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

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

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

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

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

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

Forecast results do not only benefit policy-makers. They also benefit people
who choose or need to change education and training or career paths,



education and training providers, guidance and placement services and
enterprises. The better they are informed, the more effective their decisions on
skills investment will be.

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

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

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

To support a Europe where people can develop the right skill mix to perform
in and shape jobs, we need stronger bridges between the worlds of work and
education and training. And we need an improved capacity to anticipate
change, as the expert group report New skills for new jobs: action now
(European Commission, 2010a) (1) and Europeʼs strategy for 2020 emphasise.

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

Skills supply and demand in Europe
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(1)  http://ec.europa.eu/social/main.jsp?catId=568&langId=en



skills and competences as well as skill mismatch. To improve the database,
DG Employment, DG Education and Culture and Cedefop have also
embarked on a joint initiative to develop a common language that better
captures available skills and those required. These initiatives aim to support
a better match of skills and jobs, which is not a luxury, but one of the keys to
economic success and social cohesion.

Aviana Bulgarelli
Cedefop Director

Jordi Curell
European Commission
Director for lifelong learning, horizontal Lisbon policy issues 
and international affairs
(DG Education and Culture)

Xavier Prats-Monné
European Commission
Director for employment policy, Lisbon strategy 
and international affairs
(DG Employment)
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Executive summary

Anticipation of changing skill needs lies at the heart of the new skills for new
jobs agenda. The new Cedefop forecast of changing skill demand and supply
in Europe (2) up to 2020 updates the forecasts carried out in 2007-08 by
applying improved data and methods. It also attempts to estimate the medium-
term impact of the financial crisis of 2008, and the subsequent recession,
based on the available data.

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

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

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

Developments in skill supply: towards a more
highly qualified workforce

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

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

(2)  The new forecast covers 29 European countries (EU-27, Norway and Switzerland); it is referred to
in the text as EU-27+.



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

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

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

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

Skills supply and demand in Europe
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Sectoral change: continued trend towards jobs in
services

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

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

Occupational prospects: knowledge- and skills-
intensive jobs dominating

For occupations, the main trends of recent years are expected to continue in
the next decade, reflecting employers  ̓decisions made in the past. Almost 40%
of people are currently employed in higher level (knowledge- and skills-
intensive) jobs such as managers, professionals and technicians. All these
jobs are expected to increase over the next decade and, in 2020, have a share
of more than 42% of total employment. In contrast, jobs requiring traditional
agricultural skilled workers, several other craft and related skills and clerical
skills will decline. This is linked to sectoral structural change, globalisation and
technological progress which may displace many routine jobs. However,
significant expansion is expected for many service occupations (retail and
distribution) and also for elementary occupations. These changes in
occupational structures with increased demand at the upper and lower ends
of occupations, and decreases or stagnation in the middle, can signal a risk
of job polarisation and bring concerns about quality of jobs. However, the
situation for Europe as a whole is not very dramatic, as the share of ele -
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mentary jobs in total employment is expected to be below 11% in 2020
(increase by only 1% since 2000). Job polarisation could be more pronounced
in countries still in transition to service-based economies.

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

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

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

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

In practice, observed future patterns of employment will reflect both demand
and supply factors. The projections of employment by qualification are based
on assuming that many features of historical employment and unemployment
patterns among the qualified categories will continue. The implications are
likely to be: increases in effective demand for those with high and medium
qualifications in some occupations that used to require lower-level skills; and
decline of the number of people in employment with low (or no) formal
qualifications.

Skills supply and demand in Europe
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As a result, demand for highly-qualified people is projected to rise by almost
16 million. Demand for people with medium-level qualifications is projected to
rise by more than 3.5 million. Conversely, demand for low-skilled workers is
expected to decrease by around 12 million. The share of highly-qualified jobs
will increase from 29% in 2010 to about 35% in 2020. The share of jobs
employing those with medium-level qualifications will remain very significant
(around 50%). In the same time period the share of jobs employing those with
low qualifications will decrease from 20% to less than 15%.

The right skills for the right jobs?

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

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

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

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

Reflections on the core outcomes

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

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

In short, Europe should give greater emphasis to bring the world of
education and work together, increase use of skills and stimulate employer
demand. A look beyond the fence at developments in the BRIC countries
(Brazil, Russia, India, China) and other fast developing nations suggests that
Europe has no room for complacency if it wants to stay competitive.

Skills supply and demand in Europe
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This is not the end ...

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

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

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

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

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

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

1.1.  Background and rationale

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

The new Cedefop forecast brings the supply and demand projections
together (3) applying improved data and methods, considering all information
available so far about the impact of the crisis. This publication provides a
synthesis of the new results of Cedefopʼs forecast of skill supply and demand
in Europe.

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

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

(3)  The two pilot projects developed the basic database and tools required to produce a comprehensive
and consistent set of skill demand and supply projections for all countries in the EU. Building on the
skill demand forecast (Cedefop, 2008), the skill supply forecast (Cedefop, 2009) extended the
modular approach adopted there to anticipation of Europeʼs future skills supply. The current
projections build on the results of these pilot projects.



The need for regular forward-looking assessments has received further
impetus following the setting of employment targets and related policy
documents such as the integrated guidelines for growth and jobs (2008-10) (4),
the Council resolution on new skills for new jobs (5), and the Spring 2008
Council conclusions (6) where EU Member States asked the European
Commission to report on future skills requirements in Europe up to 2020. As
a response, the European Commission launched the new skills for new jobs
initiative in December 2008 (7). New skills for new jobs: action now (European
Commission, 2010a), a report recently prepared by an expert group set up by
the European Commission also emphasised the need for an overall
coordinated approach to improve Europeʼs capacity to anticipate change. After
wide consultation among stakeholders, the Commission included the new
skills for new jobs agenda as a flagship initiative in its new EU 2020 strategy
(European Commission, 2010b) (8).

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

Regular and detailed qualitative projections can help to fill existing
information deficits and prevent future labour market imbalances (early
warning); inform various actors on future labour market needs, as an aid to
their choices and decision-making; support policy-making at national and
European levels in employment and social protection, lifelong learning,
guidance and counselling and migration; and answer key questions such as:
•  in which sectors will employment be growing;
•  which occupations and qualifications will be in demand;
•  what about replacement needs;
•  how will this compare with supply;
•  what potential labour market imbalances may occur.
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(4)  http://ec.europa.eu/growthandjobs/pdf/european-dimension-200712-annual-progress-report/200712-
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(5)  http://ec.europa.eu/social/BlobServlet?mode=redirLinks&url=http://eur-
lex.europa.eu/ChangeLang.do?lexlang=en&URL=/JOHtml.do?uri%3DOJ%3AC%3A2007%3A290%
3ASOM%3ADE%3AHTML.

(6)  http://www.consilium.europa.eu/uedocs/cms_Data/docs/pressdata/en/ec/99410.pdf
(7)  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52008DC0868:EN:NOT
(8)  http://ec.europa.eu/eu2020/



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

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

All this has been given additional impetus by the financial crisis of 2008 and
the subsequent worldwide recession. The crisis has increased uncertainty
about ongoing and possible future developments. These issues are addressed
explicitly in this project, which builds on previously published results (Cedefop,
2008 and 2009) and information available up to end-2009. The results
presented here cover all Member States of the EU plus Norway and
Switzerland (hereafter EU-27+) (9).

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

Skills supply and demand in Europe
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1.2.  Objectives and approach

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

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

This publication highlights the key results emerging from the project. For
the first time these include detailed, comprehensive and consistent quantitative
projections on both skill supply and demand covering the whole of Europe
(EU-27+). The focus in this publication is on the period 2010-20 (10). The
publication sets out the general approach adopted, the limitations of this work,
and priorities for future research. Of course, there are many data and technical
problems with which the research team has had to grapple. Therefore the
research done so far should be seen as part of an ongoing programme of
work.

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

The demand side (skill needs) focuses on employment – number of jobs to
be expected in sectors and occupations, and the qualification required. The
supply side focuses on the numbers of people economically active and, in
particular, the qualifications they hold. By comparing both it is possible to infer
first indications of possible imbalances. In reality, of course both employment
and the labour force – and the qualifications they need and hold – are the
results of both demand and supply factors and decisions taken by the various
actors. In the medium to longer term, supply can influence demand and vice
versa.
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Use of common models and assumptions does not always allow
incorporation of local data and knowledge on detailed policies and other
factors that may affect skills supply and demand. But they do present a
consistent overview across all countries, using common data sets and the
same methodology as in the two preceding forecasts (Cedefop, 2008 and
2009). The results have benefited from scrutiny by and comments from many
country experts (members of Cedefop Skillsnet (11) expert network). In addition
the project team was strengthened by other country group experts (12)
engaged to scrutinise the results for groups of countries in more detail and
ease discussion of the results. The results presented here need to be seen in
that context. They should be supplemented by other country-specific and
qualitative information before reaching firm conclusions. They should be seen
as just one of several important building blocks in developing a consistent
pan-European view of current and possible future developments.

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

This publication focuses on reviewing the main results of the demand and
supply projections in Europe. In addition, there are several more technical
documents available which explain in more detail how these have been
produced, including technical information on data sources and methods (13).
Further, the project has included a number of other elements that complement
the core research. This includes work to explore the possible links between
skills, technological change and productivity performance, as well as research
to develop a more detailed picture of occupational skill profiles. The latter has
explored the potential benefits from exploiting existing work such as the US

Skills supply and demand in Europe
Medium-term forecast up to 202020

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

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

(13)  These include the following papers and reports: Stehrer and Ward (2010); Pollitt and Chewpreecha
(2010); Livanos and Wilson (2010a and b); Kriechel and Sauermann (2010); and Kriechel and
Wilson (2010) (available from Cedefop on request).



O*NET system from a European perspective. It demonstrates that much of
the information in the US system has more general relevance. Many countries
throughout the world are already using it in combination with their own
databases. With some effort it can also be exploited in a European context to
provide a richer picture of changing skill needs. These and other elements will
be explored further in the near future, to improve the next round of projections
to be carried out in 2011.

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

gaps and deal with problems in basic data;
•  improving model building and technical capability;
•  developing capacity and capability across Europe;
•  strengthening and developing networks;
•  improving strategic thinking and policy-making relating to skills at European

level.
Extensive previous reviews (see for example Wilson et al., 2004), confirm

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

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

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

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

1.3.  Structure of the publication

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

The methods used to forecast Europeʼs future skill needs and supply are quite
complex and technical. The basic methodology is econometric modelling using
time series data. This methodology combines and develops research made in
previous Cedefop projects – Future skills needs in Europe (Cedefop, 2008)
and Future skill supply in Europe (Cedefop, 2009). The adopted modular
approach supports independent development and improvement of the different
parts of the system.

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

The project involved developing consistent databases and related tools to
produce a comprehensive and consistent set of skill projections for all
countries in the EU plus Norway and Switzerland (EU-27+). It adopts common
data, methods and models for all countries. Together, the demand and supply
databases, and the related models and modules, constitute a conceptual
framework for analysis of future developments in skills demand and supply
across Europe (see Figure 1). Full details of the methodology are given in
various technical reports that have been produced as project background
papers. These include:
•  refinement of the LFS data used to measure skills (Stehrer and Ward, 2010);
•  description of the multisectoral macroeconomic scenarios developed to

underpin the projections (Pollitt and Chewpreecha, 2010);
•  analysis of trends in the demand for and supply of skills based on the LFS

data and how this has been linked to E3ME (Livanos and Wilson, 2010a
and b);

•  the treatment of replacement demand (Kriechel and Sauermann, 2010);



•  the treatment of imbalances, mismatches and the reconciliation of demand
and supply estimates (Kriechel and Wilson, 2010).
The forecast presented is based on official data sources. The database

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

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

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

The initial results, once completed, were validated by various country
experts from Cedefopʼs Skillsnet network. In some cases this suggests the
need to make changes to the results to take account of local knowledge.
Procedures have been developed to adjust the results in response to such
suggestions. This includes:
•  amendments to E3ME sectoral results;
•  amendments to labour supply results in E3ME;
•  adjustments to skill demand results, including occupational and qualification

shares;
•  adjustments to skill supply results (qualification shares).

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

The demand side involves four main elements or modules. These include:
•  Module 1: a set of multisectoral macroeconomic forecasts of employment,

based on the E3ME macroeconomic model;
•  Module 2: an occupational model, focused on explaining expansion demand

within sectors adopting common classifications and data sources – LFS
(EDMOD);

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

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

supply elements they constitute the conceptual framework described in
Figure 1.
•  The results focus on future demand trends at pan-European level (EU-27+):
•  by sector (up to 41 industries based on NACE classification);
•  by occupation (up to 27 occupations based on ISCO classification);
•  by qualification (three broad levels based on ISCED classification);
•  plus replacement demands by occupation and qualification.

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

Detailed classifications and aggregations used are provided in Annex III.

Module 1: Multisectoral macroeconomic model (E3ME)
This module is based on the existing pan-European multisectoral
macroeconomic model (E3ME) (14). This model delivers a set of consistent
sectoral employment projections, which are transparent in the assumptions
made about the main external influences on the various countries (including
technological change and the impact of global competition).

E3ME combines the features of an annual short- and medium-term sectoral
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model, estimated by formal econometric methods, with the detail and some of
the methods of the computable general equilibrium (CGE) models that provide
analysis of the movement of the long-term outcomes. It can also be used for
dynamic policy simulation and for forecasting and projecting over the medium
and long terms.

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

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

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

Like its predecessors, E3ME is an estimated model based on empirical
relationships. The primary source of data provided by Eurostat (NA) is
supplemented by the OECD Stan database and other more aggregate
international databases.

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

Module 2: Expansion demand by occupation (EDMOD)
The LFSs conducted in all countries, provide a source for employment by
industry and occupation matrices. They have the advantage of being regularly
conducted. They also adopt standardised sets of questions and systems of
classification. While there are still some differences across countries, LFSs
provide a broadly consistent set of data which can be used for producing
occupational employment projections within the industries identified in
macroeconomic models such as E3ME.

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

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

Module 4: Replacement demand (RDMOD)
In addition to changes in overall occupational employment levels it is important
to consider replacement demand arising from outflows from a job/occupation,
such as retirements/deaths, transition to non-employment, net migration, and
interoccupational mobility. Estimating replacement demand is not
straightforward and is quite sensitive to the data sources used. Ideally, detailed
data on labour market outflows and transitions (mainly retirements and
occupational mobility) would be required to analyse replacement demand
more accurately. However, these are not currently available and therefore this
forecast relies on methodology based on stocks of age cohorts by occupations
and qualifications, and excludes transitions from one occupation to another.

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

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

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

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

various components described above).
Replacement demand is the product of (a) and (b). The main database and

EDMOD produce (a) for each country, sector, occupation and gender category;
RDMOD produces (b).

2.2.  Supply of skills

The medium-term projections of skill supply, as measured by highest
qualification held by people:
•  produce consistent pan-European projections, using existing data broken

down by age, gender and formal qualifications (15);
•  are compatible with the projections of skills demand (focusing on

qualifications).
Ideally, modelling and forecasting the supply of qualifications requires a

detailed and comprehensive stock-flow model, with behavioural links which
can be used to predict the distribution of people in the total population and
labour force (employed and unemployed people) by highest qualification
held (16). In practice, this ideal cannot yet be realised, as a detailed
demographic or educational and labour market accounting system is still
lacking at EU level.
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Current treatment of supply has two main strands:
•  focus on stocks of people by three broad qualification levels (high, medium

and low);
•  analysis of flows of those undertaking courses and acquiring qualifications

into the labour market (however, this part is not yet fully operational).
The results provide the future skill supply by highest qualification held as

well as by age group and gender for:
•  the whole population aged 15 and over,
•  the labour force aged 15 and over.

Treating skills supply involves three main modules:
(a)  Module 1* – E3ME*: an augmented/extended version of the existing

E3ME pan-European macroeconomic model (see Section 2.1), which
incorporates a new demographic and labour-supply module. This provides
historical analysis and projections of overall labour supply by age and
gender;

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

(c)  in future, these will be complemented by Module 6 – FlowMOD: an
analysis of aggregate flow data published by Eurostat/OECD (on
enrolment and graduation) to produce a complementary analysis of
participation and qualification rates by broad age groups (17).

Module 1* – E3ME*
E3ME models labour supply as a function of economic activity, real wage
rates, unemployment and benefit rates. At present, model parameters are
estimated for labour market participation in each country by gender and
separately for different age groups. This is of key importance for modelling
educational participation and attainment since these are known to be gender
and age specific. This expanded model framework is then used to create a
detailed set of baseline projections for labour supply, disaggregated by country,
age groups and gender and covering a 10 to 15 year period. This model is key
input for analysing the supply of qualifications and provides the link between
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economic activity and labour market supply. Finally, these links can be used
to provide a range of projections of available skills through scenario-based
analysis. In this way, a range of projections can be formed around the baseline
forecast, indicating areas that are most sensitive to the economic climate and
change.

Modules 5 and 6 – StockMOD/FlowMOD
Several methods for modelling the supply of qualifications have been
developed in recent years. The most sophisticated involve complex stock-flow
models, with strong behavioural elements (18). Such models are very
demanding on data requirements, including detailed and consistent data on
stocks and flows, as well as information on the factors that drive behavioural
choices.

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

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

This method can in principle generate some insights into behavioural factors
influencing historical changes (19). In practice available data allow only limited
behavioural content and in most cases the focus is on use of aggregates rather
than individual data. In this case logistic or linear trends are fitted to the
aggregate data. In either case the predicted shares are applied to the
population or labour force derived from Module 1* (E3ME*).
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2.3.  Comparing skill supply and demand

To provide information on possible labour market imbalances and skill
mismatches a further module has been added:
Module 7 – BALMOD: a module which confronts skill demand and skill supply
projections, focusing on qualifications, and reconciling the two.

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

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

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

A final adjustment has been made to the estimates of employment by
qualification (demand side) to consider the labour market accounts residual.
This residual measures the difference between employment as measured for
NA estimates (workplace-based, jobs) and the corresponding LFS estimates
(heads, residence-based). Both measures are used in the project (20). The
difference between the NA and LFS can be quite significant and needs to be
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considered, especially when comparing demand and supply. The former are
primarily NA-based and focus on jobs. The latter are mainly LFS-based and
focus on residents.

Differences between skill demand and supply include:
•  double jobbing (some people have more than one job) or one full-time job

is shared by two or more people;
•  distinction between residence and workplace (many people do not live in

the same country as they work; this is especially significant for some small
countries such as Luxembourg);

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

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

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

•  other differences caused by the use of different data sources such as
treatment of nationals working abroad.
Most employment estimates use the NA-based measure. For qualifications

three measures are presented:
(a)  unconstrained employment estimates (E3ME, NA-based numbers)

showing ʻnotional demandʼ (what employers would like to find according
to past trends);

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

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

This publication refers mainly to the results of the scaled employment
estimates. They are consistent with all the other NA-based estimates by sector
and occupation presented in Section 5.
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Figure 1.  Conceptual framework of modelling the demand for and supply
of skills
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3. General economic 
and employment prospects

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

3.1.  Baseline and ʻno crisisʼ scenarios

Based on the E3ME model estimates, the European economy suffered a
decrease of gross domestic product (GDP) in 2008-09 on annual basis by
4.5%. Compared to an estimated growth in the case of ʻno crisisʼ scenario
(2.5%), this means real depression by 7%. The projected baseline scenario
assumes termination of slow down in 2010. The EUʼs economy is expected to
get back on track in the ʻno crisisʼ scenario only after 2017 (Figure 2).

Figure 2.  Impact of the recession on GDP growth, EU-27+

Source: Cedefop (CE estimates based on E3ME).
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In contrast to GDP trends, which we expect to recover rather easily,
employment recovery is likely to be more modest and lagged. The views set
out here encompass that picture with the baseline case showing only gradual
recovery of employment levels for Europe as a whole (Figure 3). The macro
level picture exhibits a sharp fall in employment levels in 2009. These are now
almost 10 million lower than might have been expected if the recession had
not happened.

Figure 3.  Impact of the recession on employment, EU-27+

Source: Cedefop (CE estimates based on E3ME).

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

In 2008-09, the world economy moved into uncharted waters, with a financial
crisis and a synchronised move into a deep recession unprecedented in recent
years. There is still considerable uncertainty surrounding this process and
subsequent recovery. To provide a wider range of possible developments, two
additional alternative scenarios are explored around the central view (baseline
scenario) discussed so far. One presents a more optimistic view about the
speed with which the world economy will return to previous rates of growth.
The other considers a more delayed and slower pace of recovery. Crudely
these can be characterised as optimistic or pessimistic paths to recovery, as
opposed to the baseline or central view (21).

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

Figure 4.  Alternative scenarios for European GDP growth, EU-27+

Source: Cedefop (CE estimates based on E3ME).
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Figure 4 illustrates the macroeconomic impacts of the three scenarios
(baseline, optimistic and pessimistic) in terms of annual GDP growth in
Europe. The figure focuses on the path of recovery to 2015, beyond which
comparable longer-term trends in GDP growth are expected in all three
scenarios.

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

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

Figure 5.  Alternative scenarios for aggregate labour demand, EU-27+

Source: Cedefop (CE estimates based on E3ME).

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

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

Figure 6.  Alternative scenarios for aggregate labour supply, EU-27+

Source: Cedefop (CE estimates based on E3ME).

The alternative scenariosʼ effects on labour supply in different countries by
gender, age and qualification is discussed in Section 4.1.
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4. Supply of skills

4.1.  Pan-European results

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

Figure 7.  Changes in population and labour force by age, 
2010-20, EU-27+

Source: Cedefop (IER estimates from StockMOD).
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In the next decade only the number of 45-54 and 55-64 year-olds will
increase. In the age groups 15-44, population and labour force will decrease.
Continuous efforts to increase labour market participation, in particular of
women and older people, are needed to keep the decline in the labour force
lower than that of the population. In the age group 45-54, growth in the labour
force will be even higher than that of the population as a result of activation
measures. Promoting a lifecycle approach to work and supporting active
ageing helps to retain older age cohorts in employment and curtail early labour
market exit.

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

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

Projections of population composition by qualification/level of education
thus depend on:
•  changing demographic patterns,
•  changing patterns of acquisition of qualifications.

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

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

The analysis presented hereafter focuses on the total labour force instead
of the total population. The labour force is defined as economically active
people (in employment or unemployed but actively searching for work (ILO
definition). Labour force projections are derived from the population forecast.
In addition, they require a projection of labour market participation rates (by
gender, age and qualification). Labour market participation rates measure the
probability and expected development of participation rates (22), namely the
probability of persons to be in the labour market.

Projections of labour market participation are based on econometric
analysis of the participation decision by age and gender, using LFS data for
each country, embedded into the macroeconomic model (E3ME*). This is
described in detail in Pollitt and Chewpreecha (2010); a detailed table of
participation rates is available in Annex I.

Patterns of acquisition of qualifications are based on continuation of
historical trends in stocks in the total population by country in StockMOD. This
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(22)  Participation rates can be also referred to as activity rates.

Figure 8.  Trends in population (15+) by qualification, EU-27+

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

Figure 9.  Labour market participation rates by qualification category, 
EU-27+

Source: Cedefop (IER estimates based on E3ME and StockMOD).

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

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

Figure 10.  Supply trends in labour force (15+) by qualification, EU-27+

NB: This figure deliberately uses the same scale as Figure 8 to compare the size of population and the labour force.
Source: Cedefop (IER estimates based on E3ME and StockMOD).

In absolute numbers, the results suggest substantial further increases in
total supply of high (graduate) and intermediate-level qualifications across
Europe (Figure 10).

The baseline scenario projects that between 2010 and 2020 the labour force
of Europe (EU-27+) aged 15+ holding high-level qualifications (23) will increase
by more than 15 million (Figure 11). The underlying trends on which these
results are based were established before the economic slowdown in 2009.
But even if the recessionʼs impact is quite strong, these trends are so robust
that significant increases in supply of higher-level qualified people are very
likely (24). A key element in this well established trend is that over the past few
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(23)  For the age group 15-24 results should be interpreted with caution, as there are still many young
people in education who will acquire a qualification later.

(24)  Initial evidence from individual countries suggests that the immediate impact of the recession is to
encourage participation in education by young people given the difficulty in finding employment.
Longer-term effects may not be so positive if those leaving the educational system with higher
qualifications fail to find jobs that match their expectations.



decades new entrants to the labour market have tended to be more highly
qualified than older people reaching the end of their working lives. However,
other cohort effects may moderate the pace of change over the longer term,
as higher-qualified cohorts will gradually begin to approach retirement age.

Figure 11.  Past and likely change of future supply of qualifications,
labour force (15+), EU-27+

Source: Cedefop (IER estimates based on E3ME and StockMOD).

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

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

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

Box 1.  European benchmarks

The 2010 European benchmark for educational attainment of the 22 year-old population
(measured for the 20-24 age cohort) is that 85% should have completed at least upper
secondary education (25). This goal has not been reached so far. The results of the forecast
show that it would not even be reached by 2020. However, in 2017 Europe is likely to
reach a new European benchmark set for 2020 which requires at least 40% of the 30-
34 year-old population to have successfully completed tertiary education (Figure 12).

Figure 12.  Comparison of skill supply results to European benchmarks

Source: Cedefop (IER estimates based on E3ME and StockMOD).
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(25)  European benchmarks in education and training are reference levels of European average
performance in education and training adopted under the European strategy and cooperation in
education and training (http://ec.europa.eu/education/lifelong-learning-policy/doc28_en.htm).
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Figure 13.  Labour force by gender, qualification and age group, EU-27+

Source: Cedefop (IER estimates based on E3ME and StockMOD).
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If age groups in the labour force are examined in more detail, notable
variations can be observed (see Figure 13). Young people, aged 15 to 24, are
projected to experience only moderate increases in high-level qualifications.
A reason could be that many are still in the process of acquiring a higher
qualification and not (yet) in the labour force. The numbers of those with low-
and medium-level qualifications are expected to decline. This can be attributed
in part to general decline in total numbers in these age groups.

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

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

4.2.  Country results

The patterns described above are generally common across countries in terms
of the direction of the change, although with significant differences in
magnitude. Therefore, while clear common patterns can be identified in the
cases of low and high qualification – negative and positive respectively – the
picture at medium level is more complex. While in some countries the number
of the medium-qualified workforce is expected to rise between 2010 and 2020,
in others it is projected to decline (26).

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

Similar results are found when considering the shares of the labour force
15+ by qualifications. In all countries the share of the highly qualified workforce
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(26)  It is appropriate to remark here that the estimates are based on projections of educational attainment
by qualification levels but do not consider possible changes induced by recognition of non-formal
and informal learning.
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NB:  Numbers in the economically active labour force aged 15+.
Source: Cedefop (IER estimates based on E3ME and StockMOD).

Figure 14.  Projected change (in %) in labour force by qualification 
and country, 2010-20
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are projected to be greater in 2020 than in 2010. In contrast, the share of
people with low (or no) qualifications are generally projected to fall. Finally,
the share of the labour force with medium-qualification level is also expected
to increase in some countries and to decrease in others.

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

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

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

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

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

In this case differences among countries are bound to persist in the medium
term and it is not possible to notice any clear correlation between the initial
level and expected performances among countries (also shown by the
increase of the dispersion index analysis (27)). From this point of view the
conclusion is twofold:
•  although all countries will be increasing the share of high qualification in the

labour force, no convergence among countries is expected between 2010
and 2020;

•  the current structural trends on which the labour supply forecasts are based
appear to be partially symmetric between medium and high qualification,
and tend to produce an overall convergence trend.
Conversely, most countries will show a significant reduction of the share of

low-qualified people in the labour force. However, despite the persisting
challenge to reduce the share of young people who leave education and
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(27)  In fact, the standard deviation for the share of the labour force with high qualification by countries
increases significantly from 2010 to 2020 (from 7.8 to 8.4).



training without acquiring a formal qualification, most countries will reduce the
overall share of low-skilled people mainly as a result of the age cohort effect.
In addition, some countries which present a relatively low share of low
qualification in 2010, are likely to experience a slight increase in the number
of low-skilled people in their labour force. The reasons for this development
can be manifold, for instance: market prospects that encourage people to
leave education and training, lack of motivation or courage to stay in education
and training, increasing number of people of migrant background and low
educational attainment.

To understand better these dynamics, undoubtedly positive, it must be
considered that the proportion of people with high and medium qualifications
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Figure 15.  Incidence of medium and high qualifications 
in the labour force by country. Projected level 2010 (%) 
and change in %-points 2010-20

Source: Cedefop (IER estimates based on E3ME and StockMOD).
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has risen steadily in recent years in most countries, in the population as well
as in the labour force. As participation rates of highly-qualified people are
higher than those of people with medium-level or low qualifications, we can
expect a natural and relatively positive trend for skill supply.

However, a concern for policy-makers is whether the historical trends
identified will continue undisturbed by the recent economic crisis. The crisis
may disrupt steady improvement in qualification profiles observed over recent
decades. Initial indications suggest that the crisis may lead to increased
participation in education and training and acquisition of qualifications, as
individuals delay entry into a depressed labour market; they probably also
expect better opportunities with higher-level qualifications after recovery. In
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Source: Cedefop (IER estimates based on E3ME and StockMOD).

Figure 16.  Incidence of high qualification in the labour force 
by country. Projected level 2010 (%) and change in %-points
2010-20
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the longer term, potential financial constraints (for both individuals and
governments) may discourage investment in human capital. Policy-makers
may need to take proactive steps to ensure that projected improvements are
actually realised and that investment, both in initial education and in continuing
training as well as other forms of adult education, will continue.

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

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

Demand for skills is measured by the numbers of people in employment as a
proxy for the number of jobs available (28). The projections depend on results
from the multisectoral macroeconomic model (E3ME) together with analysis
of changing occupational and qualifications requirements within sectors
(EDMOD, QMOD) and replacement demand (RDMOD). Figures and results
present the baseline scenario (unless mentioned otherwise).

5.1.  Pan-European results

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

(28)  Strictly, this is the result of both demand and supply factors. Demand should also include any unfilled
vacancies but no comprehensive and consistent measures of these are available, especially at
pan-European level.



Figure 17.  Past and likely future trends in employment by sector 
(EU-27+)

NB: Shares in employment (NA-based estimates).
Source: Cedefop (CE estimates based on E3ME).

The projection shows that in the next decade the total share of jobs in the
primary sector and utilities will decrease from 6.5% to 5.1% (Figure 18).
Although there might be expectations of an increasing share in manufacturing
at national level, the total share of jobs in manufacturing and construction in
EU-27+ will decrease from 22.9% in 2010 to 21.3% in 2020. Conversely, the
share in the service sector is expected to rise from 70.7 to nearly 74%.

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

Figure 18.  Shares of broad sectors of employment (EU-27+)

NB: Shares in employment (NA-based estimates).
Source: Cedefop (CE estimates based on E3ME).

The impact of the economic crisis appears to have accelerated the patterns
of change in some sectors, and affected prospects, for example in the public
sector as governments struggle to rebalance public finances. But many
underlying sectoral trends are so robust that they are not expected to change
radically.

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

NB: Shares in employment (NA-based estimates).
Source: Cedefop (CE estimates based on E3ME).

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

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

In contrast, jobs for traditional agricultural skilled workers, several other
craft and related occupations and clerical occupations will decline. There will,
however, be significant expansion in skilled jobs for many service workers,
especially in retail and distribution, and also for some elementary occupations
requiring little or no formal skills.
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Figure 20.  Past and likely future trends in employment by occupation 
(EU-27+)

NB: Numbers in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME and EDMOD).

The latter – although representing a relatively small share of all jobs –
indicates a risk of job polarisation. Structural and other changes will, if these
trends continue, create many jobs at higher levels, but also a considerable
number of jobs at the lower end of the job spectrum, with low pay and poor
terms and conditions. This raises concerns about job quality and mismatch,
and related problems of social equality and exclusion for many European
citizens and migrants, and will pose challenges for policy-makers concerned
with issues of equity and social cohesion.

The results emphasise that even those areas where employment levels are
expected to fall there will nevertheless be significant numbers of job openings,
as most people who leave the labour market will need to be replaced.
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Figure 21.  The changing occupational structure of employment, EU-27+

NB: Numbers in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME and EDMOD).

There is significant replacement demand by occupation (to replace those
leaving for retirement, becoming inactive or other reasons) (29) even for
occupations where employment levels are projected to fall sharply (Figure 23).
This figure distinguishes expansion demand (projected net employment
change by occupation) and replacement demand. Total requirements are the
sum of both; they represent the total number of job openings. It is important
that policy-makers, education and training providers and individual citizens all
remain aware that many occupations likely to see job losses will remain viable
sources of employment and make important contributions to the economy for
many years to come.

But the nature and skill requirements of these jobs will not remain
unchanged and it is important to understand the way in which they are
evolving. This includes formal qualifications 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.
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Figure 22.  Past and likely future occupational employment structure, 
EU-27+

NB: Numbers in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME and EDMOD).

Figure 23.  Job openings by occupation group 2010-20, EU-27+

NB:  Numbers in employment (NA-based estimates); job openings are the sum of expansion and replacement demand.
Source: Cedefop (IER estimates based on E3ME, EDMOD and RDMOD).
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Box 2.  Expansion and replacement demand – Two examples

Imagine two companies A and B with 100 employees each at the beginning of a year.

Company A is expanding its production. As a consequence, during the year there are
three additional posts available and three workers recruited (expansion demand or
positive net change). In the same period, however, seven workers leave the company
because of retirement, emigration or other reasons. These seven vacancies are filled in
this year (replacement demand). Altogether therefore, there are 7+3=10 job openings in
company A in this period.

Company B has unfavourable sales and has to reduce its staff by four (negative
‘expansion’ demand or net change) in a given year. At the same time, 10 workers are
leaving the company for various reasons (total hypothetical replacement demand). But
because of the economic problems, four out of these 10 workers are not replaced. Thus,
total job openings are -4+10=6 in this period.

Company A Company B

5.1.3.  Implications for qualifications
The analysis focuses on three qualification levels as highest educational
attainment (high, ISCED 5-6; medium, ISCED 3-4; and low, ISCED 0-2; see
Annex III for description). The results highlight the general increase in
qualification levels across most jobs (Figures 24 and 25) and in particular the
expected increase in number of jobs employing high- and medium-qualified
people.

Results for sectors and occupations suggest prospects for demand of skills
(measured by formal qualifications) are likely to remain positive. Changes in

Skills supply and demand in Europe
Medium-term forecast up to 202060

Job
openings

Job
openings

Expansion
demand

Negative
expansion
demand

 Replace-
ment

demand

Hypothetical
 

replace-
ment

demand

} }



industrial structure combine with skill-biased technological change to increase
demand for highly-qualified and intermediate-qualified categories, to the
detriment of the low-qualified group. These trends are reflected in the results.
(a)  Unconstrained estimates

When looking at the projected changes in notional demand for formal
qualifications – unconstrained by likely supply developments (see Section
2.3) and based on continuation of past patterns of employment by broad
qualification level within both occupations and sectors – they are even
more dramatic than for occupations. In total, if past trends continued
without interaction with supply developments, the total net employment
increase in Europe of around seven million jobs between 2010 and 2020
would imply increased demand of almost 10 million jobs at the highest
qualification level and around 4.5 million jobs at medium level. These
would be offset by a decline of seven million jobs for those with no or few
formal qualifications.
In part the historical changes of these patterns reflect the growth in supply
of people with formal qualifications. This is also going to be a feature of the
future, if not at an even stronger pace. While there is a possibility of
oversupply in some areas, there is considerable evidence of increasing
demands for, and possibly even shortages of, qualified workers in many
areas. Clearly the recession will have its impact too.

(b)  Constrained estimates
In practice, future patterns of employment will reflect both demand and
supply factors interacting. Substantial numbers of the workforce holding
medium- or higher-level qualifications are already in the pipeline. In
general, higher-qualified people tend to have more success in obtaining
and retaining jobs than those lower qualified, so they are likely to secure
employment at the expense of lower-qualified people. This is reflected in
projections of constrained results developed in the project and presented
in Figures 24 and 25.

Constrained estimates (see Section 2.3) allocate the projected numbers of
qualified people (supply) to the jobs projected to be available (demand),
assuming the main features of historical unemployment patterns among
qualification categories will continue (30). In particular, unemployment among
the higher qualified is expected to remain lower than among those qualified at
medium level, who in turn are less likely to be out of a job than those with low
(or no) qualifications.
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Figure 24.  Past and likely future qualification change for those 
in employment, EU-27+

NB: Constrained estimates, numbers in employment (LFS supply-based estimates).
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).

Figure 25.  Past and projected qualification trends for those 
in employment, EU-27+

NB:Constrained estimates, numbers in employment (LFS supply-based estimates).
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).
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The implications of this are:
•  more rapid increases in effective demand (numbers in employment) for

those with high-level qualifications in some occupations that used to require
lower qualification levels (more such people are employed in less
demanding jobs than they might have hoped or the nature of these jobs is
changing and becoming more demanding);

•  a faster projected decline in the number of jobs employing those with low (or
no) qualifications (implying that those employed in many low-skill jobs might
hold higher qualifications than might have been required in the past).
When considering supply developments in the demand projections, the

overall number of jobs employing highly-qualified people is projected to rise by
almost 16 million between 2010 and 2020, while the number of jobs employing
people with low (or no) formal qualifications is expected to decline rapidly by
around 12 million. Jobs requiring intermediate qualifications are expected to
increase by almost four million. Some implications for imbalances and
mismatches are discussed in more detail in Section 6.1.

As with occupations, it is not only the overall change in numbers of jobs
that is important, but also replacement needs. Of the total of 73 million
replacements projected, some 18 million will be for jobs where low or no
qualifications are needed. About 21 million will be for jobs requiring high-level
qualifications and the remaining 34 million for jobs at intermediate level (details
in Annex II).

5.2.  Country results

The general patterns of changing demand for skills (occupations,
qualifications, expansion demand and replacement needs) are common
across most countries. The patterns of sectoral change reflect common
general drivers, such as demography, globalisation, international competition
and technological and organisational change. Within sectors cost pressures,
technological opportunities and increasing quality requirements for goods and
services will drive occupational and qualification patterns in similar directions
in most countries.

There are also some notable differences, depending on the stage of
economic development of a particular country, and different industrial and
occupational structures. However, in many cases an ongoing process of
convergence becomes apparent. In part this is built in by assumption, as
newer Member States are expected to converge towards output and
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productivity paths of older Member States. This results in some restructuring
of employment opportunities within Europe.

In the pessimistic scenario employment is worst affected in the construction
and computing services sectors, with many countries expected to see a
decrease of 1.5% per annum or more in employment compared to the
baseline. This is not unsurprising as both sectors are heavily dependent on
investment demand, which is one of the principal components that differs
between the scenarios. Some sectors are expected (somewhat perversely!) to
increase employment in the pessimistic scenario compared to the baseline
case. In particular, the unallocated manufacturing sector (NACE 36 and 37)
seems to have the largest increase of all 42 sectors. This is mainly due to a
reduction in international imports that boost domestic production; the rest of
the world also suffers in the pessimistic scenario.

Some similar patterns are also seen for the optimistic scenario, but it is
important to note that the model includes many complex relationships that can
produce such outcomes at detailed sectoral level. In the optimistic scenario,
employment increases faster in industries closely related to consumption, such
as retail and distribution. Generally, service sector employment grows faster
in the optimistic scenario than in the baseline. Country sectoral developments
for the next decade in the baseline scenario are shown in Figure 26. More
detailed data are provided in Annex II.

Macro and sectoral developments determine skills demand by impacting
first on occupational and then on qualifications structures. Differences across
countries tend to cancel out so the impact on overall patterns of skill demand
is balanced out at EU-27+ level. Comparative country results for changing
demand by occupation and qualification in the baseline scenario are provided
in Figures 27 and 28. Detailed country results are in Annex II.
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Figure 26.  Projected change in employment in broad sectors by
country, 2010-20 (%)

NB: Constrained estimates, numbers in employment (LFS supply-based estimates).
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).
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Figure 27.  Projected change in occupational structure by country, 
2010-20 (%)

NB: Changes in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME and EDMOD).
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Figure 28.  Projected change in qualification structure by country, 
2010-20 (%)

NB: Changes in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).
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6. The right skills for the 
right jobs?

6.1.  Shift to knowledge- and skills-intensive
occupations

Results show a considerable shift in labour demand towards skilled workers
implying that future jobs will become more knowledge- and skills-intensive.
The basic trends observed in recent years are expected to continue. Most
projected increases are expected for high-skilled non-manual occupations,
such as management, professional and associate professional jobs – more
than 8.5 million in total between 2010 and 2020 (Figure 29). Technicians and
associate professionals (including physical, engineering, life science, health
and teaching associate professionals) have the highest potential for job
creation in the next decade (around 4.5 million), followed by professionals
(such as physical, mathematical and life-science engineers, health and
teaching professionals) (2.7 million) and legislators, senior officials and
managers (1.4 million). A more detailed occupational breakdown is provided
in Annex II.

Figure 29.  Net employment change by broad occupational groups,
2010-20, EU-27+

Source: Cedefop (IER estimates based on E3ME, EDMOD and RDMOD).
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Currently almost 40% of people are employed in these knowledge- and
skills-intensive occupations and this trend is expected to continue to reach a
share of more than 42% of total employment in 2020 (Figures 21 and 22).

What exactly is behind these developments still needs to be analysed.
Sectoral change is one of the key drivers of occupational structures, but
globalisation, technological and organisational changes as well as new patterns
of international trade also contribute substantially. Whether people have the
right skills to match these jobs, is a question which a more detailed analysis of
fundamental changes in the occupational structure should help to answer.

Skill forecasts are based on past trends and behaviour patterns and depend
on the data available. They analyse systematically what continuation of these
trends would imply. Being restricted to formal qualifications, however, they
cannot provide qualitative information on the knowledge, skills and
competences people have, or what jobs require.

But evidence shows that employers do not recruit people based only on
their formal qualifications (vocational or academic), but also look for other
competences that add value to their organisation. They prefer flexible workers
able to adapt quickly to unforeseen changes. Therefore individual skills profiles
should ideally combine specific skills needed for a job with transversal core
skills such as the ability to analyse and organise complex information, take
responsibility, manage risks and take decisive actions (European Commission,
2010a).

Changing occupational demand also reflects the changing skill supply.
People are becoming generally more highly qualified and shape their jobs and,
thus, might increase job requirements. However, some of these changes are
not (yet) captured by traditional classifications.

6.2.  Change in skills intensity of jobs versus job
polarisation

At first glance, some European labour market developments may seem
contradictory, such as the two main phenomena observed on the demand
side: higher demand for high and medium qualifications across all jobs and
polarisation of jobs. However, they are not contradictory when looking at them
in more detail.

Polarisation refers to ʻjobsʼ where occupations (ISCO classification) are
seen as a proxy for job tasks and requirements. ʻUpskillingʼ on the other hand
refers to the skills and qualifications of individuals necessary to perform a job.
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It is possible many jobs – independently of whether they are increasing or
decreasing in number – require more highly-skilled/qualified people than in
the past. Therefore a distinction should be made between changes in absolute
numbers of jobs and changes in the skills/qualification composition within each
of these job categories.

The current forecast confirms what Cedefop already pointed out in its first
demand forecast (Cedefop, 2008): increasing demand (net change) for high-
skilled non-manual occupations as well as elementary occupations. Conversely,
demand for skilled non-manual occupations is expected to rise only slightly
(such as clerks, service/sale workers) and demand for skilled manual
occupations (such as skilled agricultural, craft and trade workers, machine
operators) is expected to decline substantially. One could interpret this
development as ʻjob polarisationʼ. Although for Europe as a whole the risk of
job polarisation is not strong, it could be more pronounced in countries still in
transition to service-based economies. These developments could be caused
by globalisation and technological change whereby traditional manufacturing is
moved abroad and technology is displacing many routine jobs.

However, within all these occupational groups – including elementary
occupations – there is a clear trend of increasing requirements with an
increased deployment of high and medium-level qualified people, and a
decrease of those with low qualifications (Figure 30).

Figure 30.  Net employment change by occupation and qualification, 
2010-20, EU-27+

NB: Changes in employment (NA-based estimates).
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).
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The figures above relate to the net employment change 2010-20. But when
the need to replace people leaving employment because of retirement,
emigration, etc. is also considered, total demand (replacement plus expansion
demand) are positive (Figure 23). For all occupations/jobs, replacement
exceeds expansion demand significantly. This means there will be
considerable job openings, even if not all people leaving a job will be replaced.

Concluding, it is important to distinguish between ʻjobsʼ (occupations) and
ʻskillsʼ (qualifications). For jobs at aggregate level, a pattern of polarisation
seems to emerge with more jobs being created at upper and lower levels
within the traditional hierarchy of jobs established by the ISCO classification,
and stagnation or even decrease of new jobs at medium levels. On
qualifications, however, an increase in skills requirements is expected in all
jobs. This development needs to be researched further to clarify a range of
interesting questions, as for instance:
•  how do skill requirements develop in jobs not (yet) captured by the traditional

ISCO classification;
•  what does this mean in terms of ʻoverskillingʼ or ʻoverqualificationʼ, such as

people deployed in jobs below their abilities or qualification level and the
potential consequences (see Section 6.3);

•  what recruitment criteria do employers use (such as focus on competences
or informally-acquired skills rather than on formal qualifications, or focus on
generic or ʻsoft  ̓skills (31) rather than specific occupational skills)? Are formal
qualifications increasingly becoming a necessary but no longer sufficient
criterion in the recruitment process;

•  what does this mean in terms of labour shortages as well as surpluses in
some fields (skill mismatch);

•  what are the characteristics and employment conditions of people working
in jobs which do not correspond to their skills and qualifications?

6.3.  Imbalances, skill mismatches and
reconciliation

Initial projections of the demand for and supply of skills have been developed
independently. In reality there are large numbers of adjustment mechanisms
that operate in the labour market to reconcile or lower imbalances and
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mismatches. In the short term, these include adjustments in wages and
different kinds of mobility, as well as changes in ways employers use the skills
available. In the longer term and with some time lags, both supply and demand
will adjust to reflect the signals and incentives that arise.

Generally, employers will not cease to operate if they cannot find the ideal
mix of skills. They will operate with what is available (32). Conversely, if the
educational system delivers too many people with particular levels of formal
qualification this does not necessarily imply that such people will remain
unemployed. Rather they tend to find jobs that make less direct use of their
qualifications since education and training often still puts them at an advantage
in the labour market compared to those with lower-level qualifications. As
career mobility theory suggests, a given job – even at lower level – can be a
basis for future mobility and the career of an individual. The labour market
operates as a sorting mechanism that allocates people to jobs, based on the
limited information available to both sides (employers as well as actual and
potential employees).

The results discussed above reflect how this mechanism reconciles the
projected patterns of demand for skills with the available supply. In the current
sets of results the initial projections of supply of those available with higher-
and medium-level qualifications show more rapid growth than implied on the
demand side. This tendency could be reinforced by the impact of the
recession. The implication is that some higher-qualified people will need to
take jobs that have not typically required such levels of formal qualification.

Career mobility theory suggests this is most likely a temporary
phenomenon. A situation of overskilling will be resolved over time by
subsequent moves to higher-level jobs. Empirical evidence, however,
suggests that for some people, overskilling reflects a more permanent situation
(Cedefop, 2010a). The longer it lasts, the more it may prove a cause of
frustration for those involved, although as already highlighted it also opens up
opportunities for individuals to expand their jobs in ways that employers may
not have thought about.

Cedefop (2010a) considers the possibility that overskilling may also be the
result of conscious decisions by employers. Hiring overskilled workers can be
based on the belief that they are more productive and better able to deal with
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the dynamics of modern workplaces or the expectation that higher-skilled
workers will be in short supply in the near future. Assessing the short- and
long-term overall impacts of overskilling can only be answered by considering
the interaction of productivity impacts, scarring effects, motivation and job
satisfaction, the accessibility of career paths and the possibility to shape jobs,
and requires more fundamental analysis.

In principle, these mechanisms can be modelled and incorporated into a
forecasting tool (33). In practice, this demands very detailed and rich data that
are, at present, not available at pan-European level. In the present results a
more limited reconciliation is imposed that recognises the key features of this
process. This is described in more detail in Kriechel and Wilson (2010).

Projected numbers on the supply side are taken as given for this purpose.
This reflects the fact that the total numbers of people available by qualification
level are largely predetermined by demography and educational and training
decisions already made. The generally higher-qualified new entrants to the
labour market, partly replacing lower-qualified older people imply that
substantial improvements in average qualification levels of the labour force
are inevitable in the short to medium term (34).

Projections on the demand side are then adjusted to allocate the available
supply by broad qualification level to the jobs on offer. This is done at detailed
level for each country, distinguishing both sectors and occupations. In future
work, other ways in which both demand and supply may respond to any initial
imbalances and mismatches will be explored.

However, not only level of qualification matters on the labour market. The
chance to find an adequate job also largely depends on the field of study. This
could not be tackled by this forecast, but work is in progress to include it in the
next round, if data quality and availability allow for it.

Historical evidence on patterns of unemployment by qualification level are
used to develop estimates of how overall levels of unemployment projected by
the macroeconomic model are shared between different qualification
categories. The results reflect the observed hierarchical patterns in historical
data: those with high-level qualifications are much less likely to become and
remain unemployed than those with medium-level qualifications. In turn, those
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with medium-level qualifications are likely to be much less affected by
unemployment than those with low (or no) qualifications.

This does not mean that higher-qualified people escape unscathed from
the recession. Their share of total unemployment is projected to rise, since
they are a growing proportion of the labour force. However, the higher qualified
are likely to suffer less from unemployment than the lower qualified in terms
of rates (probabilities) of becoming or remaining unemployed. Figure 31 sets
out the recent historical and projected future paths for unemployment rates
for the three qualification categories. It illustrates the strong correlation of
unemployment rates and qualification levels as well as the potential impact of
the recession and the subsequent recovery.

Figure 31.  Unemployment rates by qualification category, EU-27+

NB: Constrained estimates.
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).

But this process of reconciliation between the demand and supply numbers
does not imply that employersʼ skill demands and available supply match. As
mentioned above, some individuals may be employed in jobs that do not
strictly require the levels or the kind of qualifications they possess. This could
imply wasted resources as the investment in prior education and training they
have made is not being fully utilised. It could also be a result of ʻwrongʼ
educational choices taken long ago. Other tensions may arise as individuals
become frustrated that jobs do not meet their expectations, and that their skills
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are not being fully utilised. This may hamper significantly their job satisfaction
and subsequently their motivation to be committed to their jobs. It may also
hamper expectations and satisfaction of employers and productivity. On the
other hand, there may be various benefits in employing better-qualified people
in jobs not traditionally requiring such high-level qualifications (increasing
innovation, better service or improved products). Supply may in a sense begin
to create its own demand, as such individuals identify better ways of doing
and shaping their jobs, particularly in a situation of rapid economic and
occupational change.

In the longer term, such phenomena raise some key policy questions about
maximising utilisation of skills and helping to improve employersʼ ability to
operate in an intensely competitive world economy. Present results suggest
that governments may need to stimulate demand from employers and find
ways to increase utilisation of skills if such problems are to be avoided.
Employers may also react proactively and change particular job profiles to
increase their match with available skills. Another important aspect of
imbalances is the geographical dimension. Results suggest there may be
some structural differences across Europe which call for more action to
address underutilisation of skills in particular countries.

Differences between skill supply and demand cannot be simply interpreted
as unemployment. As discussed in Section 2.3, differences arise because:
some people have more than one job, while others share one job; unclear
distinction between residence and workplace as well as errors and differences
in measuring employment, unemployment and related indicators in different
sources. In any case, results show that for those with higher qualifications the
ʻsupply  ̓trend (the labour force) has been rising more rapidly than the ʻdemandʼ
trend (employment), and this difference is projected to continue. For those
with low (or no) qualifications the opposite is true. At medium level the trends
follow more or less parallel paths.

The recession will probably exacerbate these differences in trends for skill
demand and supply. As discussed above, it could be more difficult for some
people qualified at medium and higher levels to find the jobs they would like,
especially in the short term. There are some indications that the positive trends
in demand are less strong than before the crisis and the subsequent recession.
The recession will probably also reinforce incentives to stay in education for
many young people facing very difficult labour market conditions. This will tend
to accelerate positive trends in supply of those with intermediate and high-
level qualifications – but it remains open whether job requirements change in
the same scope and direction.
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In presenting implications for imbalances it is important not to try to interpret
results too literally. Both the trends in supply (towards a more highly-educated
workforce) and the trends in demand (towards greater use of such people in
employment) go in the same direction, but are hard to predict precisely and in
detail.

Other Cedefop research (Cedefop, 2010a) suggests that formal
overeducation (or over-qualification) is not a problem per se. In a general
cultural sense it is probably impossible for an individual to be too well-
educated. And if those that are overeducated in a formal sense have lower
skills than needed, the labour market matches supply and demand making it
difficult to speak about skill mismatch. But underutilisation of skills and
competences is a potential problem. So are job quality and terms or conditions
of employment that fail to match the expectations raised by a personʼs
education and training. These issues also emerge in national studies.

6.4.  Reflecting on the core outcomes

While trends of supply and demand forecasts seem to develop similarly, the
questions about potential imbalances and mismatches point to taking a closer
look at the results and to contextualise them. What the figures cannot show,
for instance, is how different economic models (labour market regulation,
occupational specificity of qualifications or job mobility) or differences in the
economic structure, vocational specificity of qualifications and use of part-time
work and temporary contracts influence skills supply and demand and more
generally the dynamic interaction between the broader economic and social
context and skills development.

Whether employing more highly-skilled people in jobs that used to require
lower-level skills indicates that jobs are changing in content and becoming more
demanding needs to be explored further. We need more information about
rationale, motivation and expectations that influences employersʼ recruitment
behaviour. Do they focus more on higher-level generic skills or more specific
skills relating to the occupation? We need a better understanding of how
occupational profiles and tasks are developing and what people really need to
know and be able to do in particular jobs. We also need to understand better
what people know and are able to do when they hold specific qualifications in
terms of learning outcomes of the respective education and training programme.
But also in terms of the knowledge, skills and competences they really have.
And we need more effective ways to assess these skills and competences.
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The proxies we use in the forecasts cannot tell us the full story. Changing
job requirements or new jobs that straddle traditional occupational boundaries
are not fully captured by the ISCO classification, with its inherent hierarchy of
occupations. Formal qualifications expressed in ISCED levels as a proxy for
skills do not give a clear picture of the learning outcomes which form the basis
of national and European qualifications frameworks. Therefore, formal
qualifications as a proxy for skills should be complemented – not necessarily
replaced – by information on the outcomes of education and training
programmes as well as the skills employers expect when recruiting people.
The new initiative by DG Employment, DG Education and Culture and
Cedefop to complement traditional classification systems of occupations and
qualifications by related competences expressed in a common language could
help improve the data in the medium to longer term. This could contribute to
a better match of supply and demand, also across national boundaries. A
better match could lead to a win-win situation for employees and employers:
it could increase individual job satisfaction and career perspectives as well as
productivity, innovation and competitiveness.

A large share of tomorrowʼs labour force is already in the labour market.
Structural changes imply that more people will need skills to move to other
jobs. Evidence shows that the match between qualifications and labour market
entry occupations is strong in countries where qualifications are more
occupation-specific than in others (35). But this can turn into a disadvantage
when structural change or other labour market developments require them to
change jobs. Policy-makers should ensure that education and training
provides both specific skills and sufficient key competences as well as
transversal skills for smooth transition to other jobs and coping with change.
These skills should be acquired not only in initial, but also in continuing
training.

Ageing populations will require higher productivity by those in employment
to support those who have retired. This requires increasing labour market
participation, and also activating the long-term unemployed and giving them
a chance to acquire the skills required. As the projections show, women will
become more highly qualified than men. To ensure that their potential will be
used, it is not enough to redirect women to occupations that used to be
dominated by men; social barriers and glass ceilings also need removing.
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Today, womenʼs share in management positions is only 20%; only 2 to 3% of
workers in top positions in the largest and most powerful companies are
women (Wirth, 2009). Policy measures to make combining work and family
commitments easier are essential.

The forecast shows that the European benchmark for 2010 to increase the
share of 20-24 year-olds with at least upper secondary education and training
to 85% might not be reached even by 2020. Nevertheless, the new target of
40% for those aged 30-34 with tertiary attainment (set for 2020) could be
reached by 2017.

The current high number of the low-skilled working population (25-64 year-
olds) of almost 80 million in EU-27 (2008) is a growing concern for
policy-makers. Even though the number of people with low or no qualifications
is expected to decrease (to around 50 million of this age group in 2020), one
fact remains: they will be at a disadvantage when getting a job, staying in a job
or moving to another job. And, they are less likely to get access to education
and training to upgrade or broaden their skills. Low-qualified people may also
lack the courage and motivation to take up learning. A challenging working
environment and more demanding tasks can stimulate skills development and
encourage other forms of learning.

Putting the skills workers have to work effectively, is essential. Companies
could use their workforce more productively by changing their work
organisation (through collaborative approaches), open up opportunities for
upward job mobility or by moving into different or value-added products or
services. Working environment and work organisation could give people room
to shape their jobs and/or create new ones.

Knowledge, skills and competences that remain unused can limit productivity
and innovation and the competitiveness of the enterprise and make workers
more vulnerable to labour market change. This also entails assessing their
potential which might not be visible, namely the skills that people have acquired
at work or through other forms of informal learning. Identifying, assessing and
recognising the skills people have, irrespective of where and how these have
been acquired, is particularly relevant for people who only hold low or no formal
qualifications. But skill assessment could also benefit employers to become
more aware of existing potential and gaps. As the third continuing vocational
training survey (CVTS3) suggests, nearly three quarters of enterprises that did
not provide training, assumed existing skills and competences of employees
correspond to current needs (Cedefop, 2010b). At the same time other
evidence suggests that a number of people feel they have the knowledge, skills
and competences to do more challenging tasks.

Skills supply and demand in Europe
Medium-term forecast up to 202078



People need support and guidance to understand how best to develop their
skills and find occupations that match these. Formative assessment of
peopleʼs tacit knowledge and skills and competences acquired at work, in
voluntary activities, in their leisure time or in family situations can provide a
valuable base. Summative assessment leads to certification which is valued
on the labour market and eventually, can open up career progression and
encourage further learning. To become a ʻcurrencyʼ for their holders,
qualifications awarded based on validation of non-formal and informal learning
should be integrated into national qualifications frameworks.

Changes in the structure of occupations and skill requirements mean that
we have to adopt less linear approaches to learning and work. Sound labour
market information, guidance and counselling that considers peopleʼs skills
portfolios, skills development at the workplace and (more) formal flexible
learning paths that take existing skills into account need to complement one
another. In short, Europe should give greater emphasis to bring the world of
education and work together, to increase utilisation of skills and stimulate
employer demand.

It is also important to look beyond the fence. Europeʼs competitor countries,
in particular the BRIC countries (Brazil, Russia, India, China) and other fast
developing nations are also aiming to increase their human capital and shares
of high-level jobs. Europe is already losing part of its highly-skilled workforce
in the global race for talent. Winning such jobs and talents will remain a highly
competitive game, dependent on achieving higher productivity in the EU.
Optimal allocation (and use) of skilled workers may be a necessary (but
probably not sufficient) condition for this. Better matching supply of skills with
the right jobs will be essential. Europe has no room for complacency.
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7. What next?

Less than five years ago there was no system that provided consistent skills
projections across Europe. This project has now set in place a firm foundation
for undertaking such work regularly, including:
•  providing a general conceptual framework;
•  establishing sound basic data on demand for and supply of skills;
•  developing models for generating projections, using these and other data

consistently and transparently;
•  setting up a mechanism for critically assessing results and suggesting ways

to improve the general approach.
There are many areas that still need further refinement and improvement.

Some can be accomplished in the current research work, others require more
substantial interventions. In particular there is an urgent need to improve
existing data sources – the need for robust and detailed information on the
occupational structure of employment remains central. There is also a case for
some improved and new surveys but these need to be focused on the right
areas, adding light to the central issues of changing skill needs rather than
emphasising the ephemeral and marginal (36).

There is also a need for better harmonisation of work at national level
(harmonising data output at least, if not input, namely survey methods, etc.).
More attention is also desirable on fields of study and detail by occupation
(but this all requires better data). Last but not least, much development work
needs to be done to model and incorporate the complex interactions between
supply and demand.

The results presented in this report 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 trends
emerging 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 and supply. This suggests that such
projections can provide valuable and robust information to a broad range of
users, from individuals making educational and career choices, education and
training providers, guidance and employment services, enterprises that invest

(36)  Cedefop is currently developing a European employer survey on changing skill needs.



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
national level. Rather they are complementary, offering a broad and consistent
outlook for the whole of Europe. While this may 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 analyses can be compared.
Further, they require more qualitative analyses of the complex nature of skills,
competences and knowledge – and the requirements of the labour market.

There are of course data issues, which are especially severe for some
smaller countries where sample sizes in the LFS are often inadequate to
provide robust estimates on detailed/disaggregated employment structures.
Even for many larger countries there are difficulties arising from changes in
classification and other technical issues many of which can only be addressed
by painstaking and detailed dialogue between individual country experts and
the relevant statistical authorities at national and international levels. One
conclusion of this research 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 Europeʼs citizens. Efforts
to address these concerns are being made in continuing research work by
Cedefop and others. Despite these reservations about the quality of existing
data, however, it should be underlined that many results emerging from the
analysis are quite robust.

These results are just a starting point. Cedefop, in cooperation with the
research team and country experts in its network Skillsnet, is continuing this
work by developing further analysis of skill demand, skill supply and future
labour market imbalances and mismatches. Cedefop intends to carry out
regular updates of both demand and supply forecasts, and further
methodological and data improvements, as well as enriching results with
additional qualitative research. In the longer term, the intention is to initiate
dialogue and find consensus with all Member States on establishing a
common European approach to skills forecasting which can be used by all
countries, a bottom-up approach to collecting data and forecasting skills at
European level.

It is important to bear in mind that the audience for these results is not just
policy-makers. It is crucial to escape from the thrall of planning – and recognise
that such information is crucial to making markets work better by better
informing individual choices. This raises significant issues of dissemination.
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There is a need for better web-based tools. Lessons from other countries such
as the US (with its O*NET) demonstrate the value of such information.
Cedefop is exploring new ways of disseminating forecast results to improve
European labour market information and intelligence. Cedefop will also
continue its work on researching various forms of skill mismatch and
investigating sectoral skill needs, in particular for green jobs. In addition,
Cedefop contributes substantially to further development of EU tools and
principles based on learning outcomes, defined in terms of knowledge, skills
and competences.
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Popu-
All qualification Low qualification

lation

Males and females

15+ 409 992 435 247 449 572 25 256 14 324 177 537 146 144 113 020 -31 393 -33 124

15-19 31 744 29 413 27 090 -2 332 -2 323 24 694 22 403 19 536 -2 292 -2 867

20-24 33 309 32 843 28 887 -467 -3 956 7 860 6 525 4 826 -1 335 -1 699

25-29 35 518 34 547 32 506 -971 -2 041 8 520 5 633 3 678 -2 887 -1 955

30-34 38 007 35 751 35 414 -2 255 -338 10 353 6 653 4 368 -3 700 -2 285

35-39 37 909 37 230 36 076 -679 -1 154 11 161 8 400 5 741 -2 760 -2 660

40-44 36 150 39 088 36 426 2 938 -2 662 11 488 9 443 6 372 -2 045 -3 071

45-49 34 147 38 092 37 372 3 945 -720 12 305 9 978 6 729 -2 328 -3 249

50-54 32 264 35 587 38 441 3 323 2 854 13 721 10 354 7 233 -3 366 -3 122

55-59 26 990 32 946 36 796 5 957 3 849 13 182 10 860 7 460 -2 321 -3 400

60-64 26 297 30 101 33 936 3 804 3 835 14 511 11 949 8 227 -2 563 -3 722

65+ 77 656 89 649 106 628 11 992 16 979 49 742 43 946 38 852 -5 796 -5 095

Males

15+ 197 485 210 685 218 309 13 200 7 624 77 232 66 029 53 043 -11 203 -12 986

15-19 16 230 15 079 13 869 -1 152 -1 209 12 850 11 868 10 380 -982 -1 488

20-24 16 911 16 717 14 698 -194 -2 019 4 391 3 710 2 810 -681 -900

25-29 17 950 17 504 16 492 -446 -1 011 4 359 3 167 2 173 -1 192 -994

30-34 19 204 18 123 17 985 -1 081 -138 5 126 3 650 2 527 -1 476 -1 124

35-39 19 078 18 800 18 304 -278 -496 5 368 4 364 3 281 -1 004 -1 083

40-44 18 090 19 687 18 427 1 597 -1 260 5 207 4 877 3 750 -330 -1 126

45-49 16 973 19 037 18 767 2 063 -269 5 406 4 791 3 659 -615 -1 133

50-54 15 976 17 586 19 167 1 610 1 581 5 847 4 661 3 590 -1 186 -1 071

55-59 13 203 16 058 18 090 2 855 2 032 5 510 4 596 3 386 -914 -1 210

60-64 12 545 14 498 16 377 1 953 1 878 5 975 5 017 3 548 -958 -1 470

65+ 31 324 37 597 46 133 6 272 8 536 17 193 15 327 13 940 -1 865 -1 387

Females

15+ 212 507 224 563 231 262 12 056 6 700 100 305 80 115 59 977 -20 190 -20 138

15-19 15 514 14 334 13 220 -1 180 -1 114 11 845 10 535 9 156 -1 310 -1 379

20-24 16 398 16 126 14 189 -272 -1 937 3 469 2 815 2 016 -654 -799

25-29 17 568 17 043 16 014 -525 -1 029 4 161 2 465 1 505 -1 696 -961

30-34 18 802 17 628 17 428 -1 175 -200 5 227 3 003 1 841 -2 224 -1 162

35-39 18 831 18 430 17 772 -401 -658 5 793 4 037 2 460 -1 756 -1 577

40-44 18 060 19 401 17 999 1 341 -1 402 6 282 4 567 2 622 -1 715 -1 945

45-49 17 174 19 056 18 605 1 882 -451 6 899 5 186 3 070 -1 713 -2 116

50-54 16 288 18 001 19 274 1 714 1 273 7 874 5 693 3 643 -2 181 -2 050

55-59 13 787 16 889 18 706 3 101 1 817 7 671 6 264 4 074 -1 407 -2 190

60-64 13 752 15 603 17 560 1 851 1 957 8 536 6 931 4 679 -1 605 -2 252

65+ 46 332 52 052 60 496 5 720 8 444 32 549 28 619 24 912 -3 930 -3 707

Source: Cedefop (IER estimates based on StockMOD).

Table 1. Population (15+) by age, gender and qualification, EU-27+, 2000-20
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Medium qualification High qualification

168 487 197 082 216 836 28 595 19 754 63 968 92 022 119 716 28 054 27 694

6 944 6 732 7 184 -211 452 106 277 369 171 92

21 814 21 491 18 507 -323 -2 985 3 635 4 827 5 554 1 192 728

18 804 17 156 14 245 -1 647 -2 912 8 195 11 758 14 584 3 563 2 826

19 114 17 251 15 838 -1 864 -1 413 8 539 11 848 15 208 3 308 3 360

18 540 18 318 17 903 -221 -415 8 209 10 512 12 432 2 303 1 921

17 322 19 938 19 849 2 616 -89 7 340 9 707 10 204 2 367 498

15 247 19 221 20 721 3 974 1 500 6 594 8 894 9 922 2 299 1 029

12 901 17 349 20 656 4 447 3 307 5 642 7 884 10 553 2 243 2 669

9 623 15 342 19 188 5 719 3 846 4 185 6 744 10 148 2 559 3 404

8 456 12 382 16 578 3 926 4 196 3 330 5 770 9 132 2 440 3 361

19 721 31 901 46 168 12 180 14 267 8 193 13 801 21 609 5 608 7 808

86 551 99 145 107 888 12 594 8 743 33 702 45 511 57 378 11 809 11 867

3 343 3 107 3 347 -236 240 37 104 142 66 39

10 966 10 962 9 528 -4 -1 434 1 554 2 045 2 361 491 315

9 780 9 169 7 893 -611 -1 277 3 810 5 167 6 427 1 356 1 260

9 761 9 045 8 540 -716 -505 4 317 5 428 6 919 1 112 1 491

9 447 9 408 9 216 -39 -191 4 264 5 029 5 807 765 778

9 004 10 013 9 846 1 009 -166 3 880 4 798 4 830 918 33

7 989 9 740 10 403 1 750 664 3 578 4 506 4 705 928 200

6 897 8 877 10 529 1 980 1 652 3 233 4 048 5 048 815 1 001

5 176 7 813 9 554 2 637 1 741 2 517 3 648 5 149 1 132 1 501

4 553 6 319 8 141 1 766 1 822 2 017 3 162 4 688 1 145 1 526

9 636 14 693 20 891 5 058 6 198 4 496 7 576 11 301 3 080 3 725

81 936 97 937 108 948 16 001 11 011 30 266 46 511 62 338 16 245 15 827

3 600 3 625 3 837 25 212 69 174 227 105 53

10 849 10 529 8 979 -319 -1 550 2 081 2 781 3 194 701 412

9 023 7 987 6 352 -1 036 -1 635 4 384 6 591 8 157 2 207 1 566

9 353 8 206 7 298 -1 147 -908 4 223 6 419 8 289 2 197 1 870

9 093 8 911 8 687 -182 -224 3 945 5 483 6 626 1 538 1 143

8 318 9 925 10 003 1 607 78 3 460 4 909 5 374 1 449 465

7 258 9 481 10 317 2 223 836 3 017 4 388 5 217 1 371 829

6 005 8 472 10 127 2 467 1 655 2 409 3 836 5 504 1 427 1 668

4 447 7 529 9 634 3 082 2 105 1 668 3 095 4 998 1 427 1 903

3 903 6 063 8 437 2 160 2 374 1 313 2 608 4 444 1 295 1 836

10 086 17 208 25 276 7 122 8 069 3 697 6 225 10 308 2 528 4 082
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Labour
All qualification Low qualification

force

Males and females

15+ 228 838 242 874 245 904 14 036 3 030 70 094 54 527 39 501 -15 567 -15 025

15-19 7 880 6 717 5 847 -1 163 -870 5 167 4 194 3 493 -973 -701

20-24 20 641 19 836 17 370 -806 -2 465 5 306 4 268 3 267 -1 038 -1 001

25-29 28 388 27 903 26 750 -485 -1 152 6 108 4 019 2 701 -2 089 -1 318

30-34 31 886 30 091 30 282 -1 795 191 7 656 4 878 3 287 -2 778 -1 591

35-39 31 823 31 504 31 134 -319 -370 8 233 6 187 4 367 -2 046 -1 820

40-44 30 582 33 668 31 660 3 086 -2 008 8 509 7 109 4 930 -1 399 -2 179

45-49 28 204 32 058 31 703 3 854 -354 8 820 7 335 5 088 -1 485 -2 247

50-54 23 984 27 570 30 212 3 586 2 642 8 591 6 763 4 834 -1 828 -1 930

55-59 15 020 20 016 23 970 4 996 3 954 5 921 5 162 3 705 -759 -1 457

60-64 6 536 9 530 11 677 2 994 2 147 3 247 2 982 2 207 -264 -775

65+ 3 895 3 983 5 298 88 1 315 2 536 1 628 1 622 -908 -6

Males

15+ 128 087 133 451 135 460 5 364 2 010 39 923 32 013 24 411 -7 910 -7 602

15-19 4 343 3 667 3 197 -677 -470 3 025 2 456 1 979 -569 -477

20-24 11 042 10 805 9 476 -236 -1 329 3 311 2 743 2 102 -569 -641

25-29 15 579 15 147 14 340 -432 -807 3 745 2 654 1 839 -1 091 -816

30-34 17 859 16 587 16 588 -1 272 1 4 625 3 172 2 213 -1 454 -959

35-39 17 738 17 224 16 954 -514 -271 4 771 3 760 2 854 -1 011 -907

40-44 16 807 18 284 17 082 1 478 -1 203 4 630 4 254 3 273 -376 -981

45-49 15 540 17 256 17 127 1 716 -129 4 701 4 096 3 170 -606 -925

50-54 13 607 15 020 16 537 1 414 1 516 4 648 3 698 2 873 -950 -825

55-59 9 050 11 165 13 385 2 114 2 221 3 281 2 696 2 042 -585 -654

60-64 4 210 5 814 7 312 1 604 1 498 1 863 1 639 1 256 -224 -383

65+ 2 313 2 481 3 463 169 981 1 323 847 812 -477 -35

Females

15+ 100 751 109 424 110 444 8 673 1 021 30 170 22 513 15 090 -7 657 -7 423

15-19 3 536 3 050 2 650 -486 -400 2 142 1 738 1 515 -403 -224

20-24 9 600 9 030 7 895 -569 -1 136 1 995 1 525 1 165 -470 -360

25-29 12 809 12 756 12 410 -54 -345 2 363 1 365 863 -998 -503

30-34 14 027 13 503 13 694 -523 190 3 031 1 706 1 074 -1 325 -633

35-39 14 085 14 280 14 181 195 -99 3 462 2 427 1 513 -1 035 -913

40-44 13 775 15 384 14 579 1 609 -805 3 879 2 855 1 657 -1 023 -1 198

45-49 12 664 14 802 14 576 2 138 -225 4 119 3 240 1 918 -879 -1 322

50-54 10 378 12 549 13 675 2 172 1 125 3 944 3 065 1 961 -878 -1 105

55-59 5 969 8 852 10 585 2 882 1 733 2 640 2 467 1 664 -174 -803

60-64 2 326 3 716 4 365 1 391 649 1 384 1 343 951 -41 -392

65+ 1 582 1 501 1 835 -81 334 1 212 782 810 -431 29

Source: Cedefop (IER estimates based on StockMOD).

Table 2. Labour force (15+) by age, gender and qualification, EU-27+, 2000-20
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Medium qualification High qualification

110 486 121 114 123 861 10 628 2 747 48 258 67 234 82 542 18 976 15 308

2 673 2 467 2 289 -206 -178 40 56 65 17 9

12 935 12 401 10 726 -534 -1 675 2 401 3 167 3 378 766 211

15 087 13 664 11 507 -1 423 -2 157 7 193 10 219 12 542 3 026 2 323

16 418 14 481 13 331 -1 937 -1 150 7 811 10 731 13 664 2 920 2 933

16 069 15 731 15 457 -337 -274 7 522 9 585 11 310 2 064 1 725

15 226 17 514 17 333 2 288 -181 6 847 9 045 9 397 2 198 353

13 192 16 459 17 512 3 267 1 053 6 192 8 264 9 103 2 072 840

10 274 13 712 16 118 3 439 2 406 5 119 7 094 9 260 1 975 2 165

5 851 9 575 12 368 3 725 2 793 3 248 5 279 7 897 2 030 2 618

1 985 3 811 5 193 1 826 1 382 1 304 2 737 4 277 1 433 1 540

778 1 297 2 027 520 730 581 1 057 1 648 476 591

61 819 67 355 69 748 5 536 2 393 26 345 34 082 41 300 7 738 7 218

1 305 1 191 1 197 -115 6 13 21 22 8 1

6 751 6 749 5 940 -3 -808 979 1 314 1 434 335 119

8 435 7 880 6 792 -555 -1 088 3 399 4 613 5 709 1 214 1 097

9 144 8 297 7 850 -847 -447 4 090 5 118 6 525 1 029 1 407

8 882 8 699 8 566 -183 -132 4 085 4 765 5 534 680 769

8 430 9 390 9 171 960 -219 3 747 4 640 4 637 894 -3

7 366 8 873 9 491 1 506 619 3 472 4 288 4 465 816 178

5 928 7 575 9 010 1 647 1 436 3 031 3 748 4 653 716 906

3 637 5 437 6 976 1 800 1 539 2 132 3 032 4 367 900 1 335

1 395 2 409 3 341 1 014 933 952 1 766 2 715 813 949

545 857 1 413 312 556 444 778 1 238 334 461

48 667 53 759 54 112 5 091 354 21 914 33 152 41 242 11 238 8 090

1 368 1 276 1 092 -92 -185 26 36 43 9 8

6 183 5 653 4 786 -531 -867 1 422 1 853 1 944 431 92

6 652 5 784 4 715 -868 -1 069 3 794 5 606 6 833 1 812 1 227

7 273 6 184 5 480 -1 090 -703 3 722 5 613 7 140 1 891 1 527

7 187 7 033 6 891 -154 -142 3 437 4 820 5 776 1 383 956

6 796 8 124 8 162 1 328 38 3 100 4 404 4 760 1 304 356

5 825 7 586 8 020 1 761 434 2 720 3 976 4 638 1 256 662

4 346 6 137 7 108 1 791 970 2 088 3 347 4 606 1 259 1 260

2 213 4 138 5 392 1 925 1 254 1 116 2 247 3 529 1 131 1 282

590 1 403 1 852 812 450 352 971 1 562 619 591

233 441 614 208 174 137 279 410 142 131
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Labour
All qualification Low qualification

force

Belgium 4 410 4 724 4 802 314 78 1 420 1 014 680 -406 -334

Bulgaria 3 428 3 511 3 352 83 -159 844 500 294 -344 -206

Czech Rep. 5 124 5 199 5 136 75 -63 530 306 183 -224 -123

Denmark 2 844 2 907 2 951 63 44 638 656 641 18 -15

Germany 39 447 41 458 40 815 2 011 -643 7 253 6 384 5 139 -869 -1 245

Estonia 653 691 675 38 -16 81 50 37 -31 -13

Ireland 1 747 2 212 2 524 465 312 605 493 349 -112 -144

Greece 4 617 4 924 4 981 307 57 1 945 1 575 1 071 -370 -504

Spain 17 909 22 971 23 625 5 062 654 9 722 9 256 7 250 -466 -2 006

France 25 748 27 529 27 787 1 781 258 8 199 6 467 4 646 -1 732 -1 821

Italy 23 475 24 360 24 532 885 172 10 846 8 702 6 140 -2 144 -2 562

Cyprus 309 403 488 94 85 104 86 67 -18 -19

Latvia 1 098 1 170 1 107 72 -63 155 108 76 -47 -32

Lithuania 1 688 1 613 1 586 -75 -27 211 76 48 -135 -28

Luxembourg 186 216 234 30 18 62 55 33 -7 -22

Hungary 4 074 4 124 4 168 50 44 750 490 314 -260 -176

Malta 151 166 170 15 4 110 89 53 -21 -36

Netherlands 8 080 8 655 8 846 575 191 2 513 2 047 1 488 -466 -559

Norway 2 353 2 552 2 652 199 100 328 383 347 55 -36

Austria 3 865 4 154 4 331 289 177 812 703 495 -109 -208

Poland 17 348 17 172 16 769 -176 -403 2 716 1 418 694 -1 298 -724

Portugal 5 201 5 515 5 775 314 260 4 080 3 811 3 698 -269 -113

Romania 11 714 9 896 9 861 -1 818 -35 4 168 1 992 1 570 -2 176 -422

Switzerland 3 943 4 363 4 650 420 287 806 692 616 -114 -76

Slovenia 955 1 006 939 51 -67 197 125 67 -72 -58

Slovakia 2 575 2 611 2 666 36 55 242 146 82 -96 -64

Finland 2 664 2 638 2 615 -26 -23 663 387 199 -276 -188

Sweden 4 364 4 858 5 208 494 350 925 610 365 -315 -245

UK 28 870 31 277 32 663 2 407 1 386 9 166 5 905 2 858 -3 261 -3 047

EU-27+ 228 838 242 874 245 904 14 036 3 030 70 094 54 527 39 501 -15 567 -15 026

EU-27 222 542 235 960 238 603 13 418 2 643 68 959 53 452 38 538 -15 507 -14 914

Source: Cedefop (IER estimates based on StockMOD).

Table 3. Labour force (15+) by country and qualification, 2000-20
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Medium qualification High qualification

1 584 1 883 1 965 299 82 1 406 1 826 2 158 420 332

1 884 2 111 2 082 227 -29 701 899 975 198 76

3 989 4 076 3 898 87 -178 605 817 1 055 212 238

1 519 1 275 1 128 -244 -147 687 976 1 181 289 205

22 531 24 786 24 716 2 255 -70 9 663 10 287 10 960 624 673

378 391 387 13 -4 193 250 251 57 1

717 899 1 114 182 215 425 819 1 061 394 242

1 796 2 009 2 236 213 227 876 1 340 1 674 464 334

3 405 5 826 7 104 2 421 1 278 4 781 7 889 9 271 3 108 1 382

11 358 12 229 11 914 871 -315 6 190 8 833 11 227 2 643 2 394

9 945 11 393 12 638 1 448 1 245 2 684 4 264 5 753 1 580 1 489

119 161 199 42 38 86 156 222 70 66

730 737 627 7 -110 213 325 403 112 78

760 888 895 128 7 717 648 643 -69 -5

84 92 113 8 21 39 69 88 30 19

2 666 2 695 2 653 29 -42 658 939 1 201 281 262

30 40 56 10 16 11 37 61 26 24

3 620 3 762 3 674 142 -88 1 947 2 846 3 684 899 838

1 286 1 161 1 056 -125 -105 738 1 008 1 248 270 240

2 465 2 545 2 290 80 -255 587 907 1 546 320 639

12 495 11 354 10 139 -1 141 -1 215 2 136 4 400 5 935 2 264 1 535

631 863 1 061 232 198 491 841 1 015 350 174

6 559 6 320 6 381 -239 61 987 1 584 1 911 597 327

2224 2252 2067 28 -185 913 1419 1967 506 548

601 615 539 14 -76 157 266 333 109 67

2060 2011 1932 -49 -79 273 455 652 182 197

1 164 1 202 1 083 38 -119 837 1 049 1 333 212 284

2 151 2 638 2 765 487 127 1 288 1 610 2 078 322 468

11 733 14 899 17 149 3 166 2 250 7 970 10 472 12 656 2 502 2 184

110 486 121 114 123 861 10 628 2 747 48 258 67 234 82 542 18 976 15 308

106 976 117 700 120 738 10 724 3 038 46 607 64 807 79 327 18 200 14 520
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Activity All qualifications Low qualification Medium qualification High qualification
rates

Males and females

15+ 55.8 55.8 54.7 39.5 37.3 35.0 65.6 61.5 57.1 75.4 73.1 68.9

15-19 24.8 22.8 21.6 20.9 18.7 17.9 38.5 36.6 31.9 37.2 20.2 17.6

20-24 62.0 60.4 60.1 67.5 65.4 67.7 59.3 57.7 58.0 66.1 65.6 60.8

25-29 79.9 80.8 82.3 71.7 71.4 73.4 80.2 79.6 80.8 87.8 86.9 86.0

30-34 83.9 84.2 85.5 74.0 73.3 75.2 85.9 83.9 84.2 91.5 90.6 89.9

35-39 83.9 84.6 86.3 73.8 73.7 76.1 86.7 85.9 86.3 91.6 91.2 91.0

40-44 84.6 86.1 86.9 74.1 75.3 77.4 87.9 87.8 87.3 93.3 93.2 92.1

45-49 82.6 84.2 84.8 71.7 73.5 75.6 86.5 85.6 84.5 93.9 92.9 91.7

50-54 74.3 77.5 78.6 62.6 65.3 66.8 79.6 79.0 78.0 90.7 90.0 87.7

55-59 55.7 60.8 65.1 44.9 47.5 49.7 60.8 62.4 64.5 77.6 78.3 77.8

60-64 24.9 31.7 34.4 22.4 25.0 26.8 23.5 30.8 31.3 39.2 47.4 46.8

65+ 5.0 4.4 5.0 5.1 3.7 4.2 3.9 4.1 4.4 7.1 7.7 7.6

Males

15+ 64.9 63.3 62.0 51.7 48.5 46.0 71.4 67.9 64.6 78.2 74.9 72.0

15-19 26.8 24.3 23.1 23.5 20.7 19.1 39.0 38.3 35.8 35.0 19.9 15.3

20-24 65.3 64.6 64.5 75.4 73.9 74.8 61.6 61.6 62.3 63.0 64.2 60.7

25-29 86.8 86.5 87.0 85.9 83.8 84.6 86.2 85.9 86.1 89.2 89.3 88.8

30-34 93.0 91.5 92.2 90.2 86.9 87.6 93.7 91.7 91.9 94.7 94.3 94.3

35-39 93.0 91.6 92.6 88.9 86.2 87.0 94.0 92.5 92.9 95.8 94.8 95.3

40-44 92.9 92.9 92.7 88.9 87.2 87.3 93.6 93.8 93.1 96.6 96.7 96.0

45-49 91.6 90.6 91.3 87.0 85.5 86.7 92.2 91.1 91.2 97.0 95.2 94.9

50-54 85.2 85.4 86.3 79.5 79.3 80.0 85.9 85.3 85.6 93.8 92.6 92.2

55-59 68.6 69.5 74.0 59.5 58.6 60.3 70.3 69.6 73.0 84.7 83.1 84.8

60-64 33.6 40.1 44.6 31.2 32.7 35.4 30.6 38.1 41.0 47.2 55.8 57.9

65+ 7.4 6.6 7.5 7.7 5.5 5.8 5.7 5.8 6.8 9.9 10.3 11.0

Females

15+ 47.4 48.7 47.8 30.1 28.1 25.2 59.4 54.9 49.7 72.4 71.3 66.2

15-19 22.8 21.3 20.0 18.1 16.5 16.5 38.0 35.2 28.5 38.4 20.4 19.1

20-24 58.5 56.0 55.6 57.5 54.2 57.8 57.0 53.7 53.3 68.3 66.6 60.9

25-29 72.9 74.8 77.5 56.8 55.4 57.3 73.7 72.4 74.2 86.5 85.1 83.8

30-34 74.6 76.6 78.6 58.0 56.8 58.3 77.8 75.4 75.1 88.1 87.4 86.1

35-39 74.8 77.5 79.8 59.8 60.1 61.5 79.0 78.9 79.3 87.1 87.9 87.2

40-44 76.3 79.3 81.0 61.7 62.5 63.2 81.7 81.9 81.6 89.6 89.7 88.6

45-49 73.7 77.7 78.3 59.7 62.5 62.5 80.3 80.0 77.7 90.2 90.6 88.9

50-54 63.7 69.7 70.9 50.1 53.8 53.8 72.4 72.4 70.2 86.7 87.2 83.7

55-59 43.3 52.4 56.6 34.4 39.4 40.8 49.8 55.0 56.0 66.9 72.6 70.6

60-64 16.9 23.8 24.9 16.2 19.4 20.3 15.1 23.1 22.0 26.8 37.2 35.1

65+ 3.4 2.9 3.0 3.7 2.7 3.3 2.3 2.6 2.4 3.7 4.5 4.0

Source: Cedefop (IER estimates based on E3ME and StockMOD).

Table 4.  Participation (activity) rates (in %) by gender, 
age group and qualification, EU-27+, 2000-20



Industry
Levels (000s) Changes (000s) Shares (%) Growth p.a. (%)

Primary sector and utilities 18 773 14 704 11 923 -4 068 -2 782 8.6 6.5 5.1 -2.4 -2.1

Agriculture, etc. 15 958 12 295 9 808 -3 663 -2 488 7.4 5.4 4.2 -2.6 -2.2

Mining and quarrying 944 838 656 -106 -182 0.4 0.4 0.3 -1.2 -2.4

Electricity, gas and water 1 870 1 571 1 459 -299 -112 0.9 0.7 0.6 -1.7 -0.7

Manufacturing 39 698 36 526 34 338 -3 172 -2 188 18.3 16.1 14.6 -0.8 -0.6

Food, drink and tobacco 5 561 5 440 5 108 -121 -332 2.6 2.4 2.2 -0.2 -0.6

Engineering 8 354 7 458 7 125 -896 -333 3.8 3.3 3.0 -1.1 -0.5

Rest of manufacturing 25 783 23 628 22 105 -2 155 -1 524 11.9 10.4 9.4 -0.9 -0.7

Construction 15 039 15 425 15 701 386 275 6.9 6.8 6.7 0.3 0.2

Distribution and transport 54 321 58 773 62 179 4 452 3 406 25.0 25.9 26.5 0.8 0.6

Distribution 32 267 34 187 36 226 1 920 2 039 14.9 15.0 15.4 0.6 0.6

Hotels and catering 9 136 10 984 12 004 1 848 1 020 4.2 4.8 5.1 1.9 0.9

Transport and telecommunications 12 917 13 601 13 949 684 347 5.9 6.0 5.9 0.5 0.3

Business and other services 41 735 48 773 56 033 7 038 7 260 19.2 21.5 23.9 1.6 1.4

Banking and insurance 6 087 5 647 5 823 -440 176 2.8 2.5 2.5 -0.7 0.3

Other business services 22 754 28 066 33 315 5 312 5 249 10.5 12.3 14.2 2.1 1.7

Miscellaneous services 12 894 15 060 16 895 2 166 1 836 5.9 6.6 7.2 1.6 1.2

Non-marketed services 47 548 53 056 54 309 5 508 1 253 21.9 23.3 23.2 1.1 0.2

Public admin. and defence 14 306 15 053 14 602 748 -451 6.6 6.6 6.2 0.5 -0.3

Education 14 331 15 867 16 156 1 536 289 6.6 7.0 6.9 1.0 0.2

Health and social work 18 912 22 135 23 551 3 224 1 416 8.7 9.7 10.0 1.6 0.6

All industries 217 114 227 258 234 482 10 144 7 224 100.0 100.0 100.0 0.5 0.3

Source: Cedefop (IER estimates based on E3ME model).

Table 5. Employment trends by industry, EU-27+, 2000-20
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Occupation
Levels (000s) Changes (000s) Shares (%) Growth p.a. (%)

Legislators, senior officials 
and managers 18 118 19 134 20 574 1 016 1 440 8.3 8.4 8.8 0.6 0.8

11 Legislators and senior officials 518 576 746 59 170 0.2 0.3 0.3 1.1 2.6
12 Corporate managers 9 466 10 601 11 950 1 134 1 349 4.4 4.7 5.1 1.1 1.2
13 Managers of small enterprises 8 134 7 957 7 878 -177 -79 3.7 3.5 3.4 -0.2 -0.1
Professionals 27 967 32 400 35 075 4 433 2 675 12.9 14.3 15.0 1.6 0.8
21 Physical, mathematical and 

engineering science professionals 6 923 7 873 8 717 950 844 3.2 3.5 3.7 1.3 1.0
22 Life science and health 

professionals 3 651 3 998 4 086 348 87 1.7 1.8 1.7 0.9 0.2
23 Teaching professionals 8 357 8 903 8 307 546 -596 3.8 3.9 3.5 0.6 -0.7
24 Other professionals 9 036 11 626 13 965 2591 2 339 4.2 5.1 6.0 2.6 1.9
Technicians and associate 
professionals 33 058 38 332 42 803 5 274 4 471 15.2 16.9 18.3 1.6 1.2

31 Physical and engineering science 
associate professionals 7 983 8 689 9 440 706 751 3.7 3.8 4.0 0.9 0.8

32 Life science and health 
associate professionals 5 557 6 048 6 036 490 -12 2.6 2.7 2.6 0.8 0.0

33 Teaching associate professionals 2 693 3 101 3543 408 442 1.2 1.4 1.5 1.4 1.3
34 Other associate professionals 16 825 20 494 23 784 3 669 3 290 7.7 9.0 10.1 2.0 1.5
Clerks 25 171 23 936 22 743 -1 235 -1 193 11.6 10.5 9.7 -0.5 -0.5
41 Office clerks 20 911 19 414 17 564 -1 498 -1 850 9.6 8.5 7.5 -0.7 -1.0
42 Customer service clerks 4 260 4 522 5 179 262 657 2.0 2.0 2.2 0.6 1.4
Service workers and shop and 
market sales workers 27 673 32 088 34 283 4 415 2 195 12.7 14.1 14.6 1.6 0.7

51 Personal and protective 
services workers 17 266 20 713 22 208 3 447 1 496 8.0 9.1 9.5 1.8 0.7

52 Models, salespersons 
and demonstrators 10 407 11 375 12 075 968 700 4.8 5.0 5.1 0.9 0.6

Skilled agricultural and 
fishery workers 12 607 9 710 7 674 -2 897 -2 036 5.8 4.3 3.3 -2.6 -2.3

Craft and related trades workers 31 282 28 672 26 529 -2 610 -2 143 14.4 12.6 11.3 -0.8 -0.7
71 Extraction and building 

trades workers 12090 12 272 12 262 182 -10 5.6 5.4 5.2 0.1 0.0
72 Metal, machinery and related 

trade workers 12 030 10 589 9 260 -1 441 -1329 5.5 4.7 3.9 -1.3 -1.3
73 Precision, handicraft, craft 

printing and related trade workers 1 901 1 369 1 190 -533 -178 0.9 0.6 0.5 -3.2 -1.4
74 Other craft and related 

trades workers 5 261 4 442 3 817 -818 -625 2.4 2.0 1.6 -1.7 -1.5
Plant and machine operators 
and assemblers 18 729 18 626 18 502 -103 -124 8.6 8.2 7.9 -0.1 -0.1

81 Stationary plant and 
related operators 2 254 2 217 2 325 -37 108 1.0 1.0 1.0 -0.2 0.5

82 Machine operators and assemblers 7 296 6 883 6 636 -413 -247 3.4 3.0 2.8 -0.6 -0.4
83 Drivers and mobile plant operators 9 179 9 526 9 541 347 15 4.2 4.2 4.1 0.4 0.0
Elementary occupations 21 277 23 115 25 106 1 838 1 991 9.8 10.2 10.7 0.9 0.9
91 Sales and services elementary 

occupations 13 071 14 831 15 985 1 760 1 153 6.0 6.5 6.8 1.3 0.8

92 Agricultural, fishery and 
related labourers 2 062 1 692 1 585 -370 -107 0.9 0.7 0.7 -2.0 -0.7

93 Labourers in mining, construction, 
manufacturing and transport 6 144 6 592 7 536 448 944 2.8 2.9 3.2 0.7 1.3

All occupations 217 114 227 258 234 482 10 144 7 224 100.0 100.0 100.0 0.5 0.3

NB: All occupations (total) include also armed forces.
Source: Cedefop (IER estimates based on E3ME and EDMOD).

Table 6. Employment trends by occupation, EU-27+, 2000-20
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Change 2010-20 (000s) Change 2010-20 (% of 2010 level)
Occupation

Legislators, senior officials and managers 1 440 8 456 9 896 7.5 44.2 51.7

11 Legislators and senior officials 170 32 202 29.5 5.6 35.1

12 Corporate managers 1 349 5 767 7 116 12.7 54.4 67.1

13 Managers of small enterprises -79 2 655 2 576 -1.0 33.4 32.4

Professionals 2 675 12 357 15 031 8.3 38.1 46.4

21 Physical, mathematical and engineering science professionals 844 3 463 4 307 10.7 44.0 54.7

22 Life science and health professionals 87 884 972 2.2 22.1 24.3

23 Teaching professionals -596 3 129 2 533 -6.7 35.2 28.5

24 Other professionals 2 339 4 880 7 220 20.1 42.0 62.1

Technicians and associate professionals 4 471 10 375 14 846 11.7 27.1 38.7

31 Physical and engineering science associate professionals 751 2 647 3 398 8.6 30.5 39.1

32 Life science and health associate professionals -12 1 553 1 542 -0.2 25.7 25.5

33 Teaching associate professionals 442 740 1 182 14.3 23.9 38.1

34 Other associate professionals 3 290 5 434 8 724 16.1 26.5 42.6

Clerks -1 193 6 075 4 882 -5.0 25.4 20.4

41 Office clerks -1 850 4 638 2 788 -9.5 23.9 14.4

42 Customer services clerks 657 1 436 2 093 14.5 31.8 46.3

Service workers and shop and market sales workers 2 196 7 945 10 141 6.8 24.8 31.6

51 Personal and protective services workers 1 496 5 169 6 665 7.2 25.0 32.2

52 Models, salespersons and demonstrators 700 2 776 3 476 6.2 24.4 30.6

Skilled agricultural and fishery workers -2 036 2 094 58 -21.0 21.6 0.6

Craft and related trades workers -2 143 12 457 10 314 -7.5 43.4 36.0

71 Extraction and building trades workers -10 7 371 7 361 -0.1 60.1 60.0

72 Metal, machinery and related trades workers -1 329 2 740 1 412 -12.5 25.9 13.3

73 Precision, handicraft, craft printing and related trades -178 487 308 -13.0 35.6 22.5

74 Other craft and related trades workers -625 1 859 1 234 -14.1 41.8 27.8

Plant and machine operators and assemblers -124 5 375 5 251 -0.7 28.9 28.2

81 Stationary plant and related operators 108 1 032 1 141 4.9 46.6 51.5

82 Machine operators and assemblers -247 1 758 1 511 -3.6 25.5 21.9

83 Drivers and mobile plant operators 15 2 584 2 599 0.2 27.1 27.3

Elementary occupations 1 991 7 958 9 949 8.6 34.4 43.0

91 Sales and services elementary occupations 1 153 4 725 5 878 7.8 31.9 39.6

92 Agricultural, fishery and related labourers -107 557 450 -6.3 32.9 26.6

93 Labourers in mining, construction, manufacturing and transport 944 2 675 3 619 14.3 40.6 54.9

All occupations 7 224 73 086 80 310 3.2 32.2 35.3

NB: All occupations (total) include also armed forces.
Source: Cedefop (IER estimates based on E3ME, EDMOD and RDMOD).

Table 7. Total job openings (expansion and replacement demand) 
by occupation, EU-27+, 2010-20



Levels (000s) Changes (000s) Shares (%) Growth p.a. (%)

Low qualification 64 722 46 106 34 052 -18 615 -12 054 29.8 20.3 14.5 -3.3 -3.0

Medium qualification 104 589 114 241 117 909 9 652 3 668 48.2 50.3 50.3 0.9 0.3

High qualification 47 802 66 910 82 520 19 108 15 610 22.0 29.4 35.2 3.4 2.1

All qualifications 217 114 227 258 234 482 10 144 7 224 100 100 100 0.5 0.3

NB: Constrained and scaled estimates. 
Source: Cedefop (IER estimates based on E3ME, EDMOD and BALMOD).

Skills supply and demand in Europe
Medium-term forecast up to 202094

Levels (000s) Change (%)

Low qualification -12 054 18 132 6 078 -23.2 34.9 11.7

Medium qualification 3 668 33 808 37 475 3.3 30.1 33.3

High qualification 15 610 21 142 36 757 24.8 33.6 58.4

All qualifications 7 224 73 066 80 310 3.2 32.2 35.3

NB: Constrained and scaled estimates. 
Source: Cedefop (IER estimates based on E3ME, EDMOD, RDMOD and BALMOD).

Table 9.  Total job openings (expansion and replacement demand) 
by qualification, EU-27+, 2010-20

Table 8.  Employment trends by qualification, EU-27+, 2000-20
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Levels (000s) Share of EU-27+ total (%) Change 2010-2020
All industries

Austria 3 789 4 003 4 226 1.7 1.8 1.8 224 5.5 0.5

Belgium 4 097 4 390 4 435 1.9 1.9 1.9 45 1.0 0.1

Bulgaria 3 240 3 736 3 685 1.5 1.6 1.6 -51 -1.3 -0.1

Cyprus 315 390 479 0.1 0.2 0.2 89 21.6 2.0

Czech Republic 4 940 5 106 5 178 2.3 2.2 2.2 72 1.4 0.1

Denmark 2 754 2 790 2 930 1.3 1.2 1.2 140 5.0 0.5

Estonia 583 610 653 0.3 0.3 0.3 44 7.1 0.7

Finland 2 296 2 455 2 514 1.1 1.1 1.1 60 2.4 0.2

France 24 331 25 076 25 463 11.2 11.0 10.9 387 1.5 0.2

Germany 39 144 39 619 39 992 18.0 17.4 17.1 373 1.0 0.1

Greece 4 253 4 737 4 844 2.0 2.1 2.1 107 2.3 0.2

Hungary 3 848 3 811 3 898 1.8 1.7 1.7 87 2.3 0.2

Ireland 1 699 2 074 2 343 0.8 0.9 1.0 270 12.6 1.2

Italy 22 931 24 076 24 617 10.6 10.6 10.5 541 2.2 0.2

Latvia 946 1 011 989 0.4 0.4 0.4 -21 -2.1 -0.2

Lithuania 1 398 1 441 1 483 0.6 0.6 0.6 42 2.9 0.3

Luxembourg 263 353 376 0.1 0.2 0.2 24 6.6 0.6

Malta 146 161 172 0.1 0.1 0.1 11 6.5 0.6

Netherlands 8 115 8 618 8 898 3.7 3.8 3.8 281 3.2 0.3

Norway 2 315 2 511 2 616 1.1 1.1 1.1 106 4.2 0.4

Poland 13 617 15 262 15 013 6.3 6.7 6.4 -250 -1.6 -0.2

Portugal 5 031 4 988 5 301 2.3 2.2 2.3 313 6.2 0.6

Romania 9 919 8 900 8 886 4.6 3.9 3.8 -14 -0.2 0.0

Slovakia 2 026 2 131 2 273 0.9 0.9 1.0 142 6.5 0.6

Slovenia 906 912 877 0.4 0.4 0.4 -35 -3.9 -0.4

Spain 16 410 18 891 20 310 7.6 8.3 8.7 1 419 7.4 0.7

Sweden 4 296 4 360 4 793 2.0 1.9 2.0 433 9.7 0.9

Switzerland 4 087 4 429 4 780 1.9 1.9 2.0 351 7.8 0.8

United Kingdom 29 420 30 419 32 457 13.6 13.4 13.8 2 038 6.6 0.6

EU-27+ 217 114 227 258 234 482 100.0 100.0 100.0 7 224 3.2 0.3

EU-27 210 712 220 318 227 086 97.1 96.9 96.8 6 768 3.0 0.3

Source: Cedefop (IER estimates based on E3ME model).

Table 10.  Employment trends by country, 2010-20
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Primary sector Manufacturing Construction Distribution Business and Non-marketed
and utilities and transport other services services

Austria 240 -27 649 -30 254 53 1 126 34 807 152 927 42

Belgium 110 -13 583 -70 252 20 1 083 -9 1 081 92 1 281 26

Bulgaria 808 -202 649 -193 233 47 977 119 450 175 619 3

Cyprus 18 -1 40 0 32 18 140 19 83 33 77 19

Czech Republic 271 -40 1 356 -50 406 -52 1 307 42 882 102 884 70

Denmark 96 -4 366 47 179 10 720 19 576 31 854 38

Estonia 34 -10 118 24 55 -11 173 22 92 15 138 3

Finland 133 -16 415 0 184 14 575 -29 442 70 707 21

France 996 -55 3 110 -255 1 736 49 5 802 73 6 073 550 7 359 26

Germany 1 149 -73 7 485 -454 1 893 41 9 936 -283 9 865 895 9 290 247

Greece 570 -98 485 -23 402 -37 1 590 131 692 94 999 41

Hungary 232 -40 873 -121 273 104 1 005 17 577 140 852 -13

Ireland 134 -23 271 7 183 32 573 99 428 68 485 86

Italy 1 113 -309 4 622 -109 1 904 -119 5 884 15 5 890 1 034 4 663 28

Latvia 79 -12 155 -18 100 -28 310 3 159 51 208 -18

Lithuania 139 -52 250 -25 114 19 417 22 193 68 328 10

Luxembourg 7 -1 35 1 34 1 99 7 117 12 60 2

Malta 7 -1 33 -4 13 2 48 7 18 1 43 5

Netherlands 285 -39 941 -89 459 38 2 212 102 2 557 197 2 164 71

Norway 121 -13 277 -6 155 -9 646 29 448 77 863 27

Poland 2 408 -869 3 281 -259 1 067 96 3 646 426 1 854 364 3 006 -9

Portugal 619 -50 862 20 491 62 1 432 171 638 102 947 8

Romania 2 911 -703 1 628 -208 456 136 1 944 608 583 124 1 378 29

Slovakia 117 -12 527 -35 171 31 599 77 286 51 432 30

Slovenia 90 -25 217 -29 86 8 201 -13 152 16 166 8

Spain 993 -33 2 908 -14 1 789 -379 5 467 1 175 3 886 415 3 848 254

Sweden 136 -4 693 18 246 1 968 67 867 178 1 451 174

Switzerland 177 -18 712 66 296 20 1 164 45 1 108 189 972 49

United Kingdom 712 -41 2 984 -379 1 966 108 8 731 409 7 971 1 964 8 054 -22

EU-27+ 14 704 -2 782 36 526 -2 188 15 425 275 58 773 3 406 48 773 7 260 53 056 1 253

EU-27 14 406 -2 752 35 537 -2 248 14 975 264 56 963 3 332 47 217 6 995 51 220 1 177

Source: Cedefop (IER estimates based on E3ME model).

Table 11.  Employment trends by country and broad sector (in 000s), 
2010-20
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Levels (000s)

Occupation major group

Austria 272 458 799 497 592 187 475 233 478 4 003

Belgium 502 968 542 601 500 83 386 319 457 4 390

Bulgaria 237 441 337 251 546 440 464 471 517 3 736

Cyprus 15 55 46 59 69 11 46 21 64 390

Czech Republic 354 617 1 154 360 620 74 871 764 276 5 106

Denmark 231 445 610 232 445 57 267 175 320 2 790

Estonia 76 96 82 29 80 7 85 82 69 610

Finland 247 454 419 153 380 100 309 188 191 2 455

France 2 213 3 635 4 610 3 045 3 167 837 2 686 1 957 2 672 25 076

Germany 2 257 6 141 8 647 4 896 5 354 674 5 144 2 867 3 521 39 619

Greece 485 655 443 533 703 500 691 333 327 4 737

Hungary 280 532 507 370 579 96 636 494 295 3 811

Ireland 322 351 152 265 374 14 248 166 172 2 074

Italy 1 985 2 524 5 491 2 372 2 929 468 3 584 2 018 2 448 24 076

Latvia 92 143 176 49 129 32 168 100 121 1 011

Lithuania 153 284 135 61 207 78 237 132 149 1 441

Luxembourg 24 81 48 57 34 6 38 24 41 353

Malta 12 19 25 17 23 2 22 18 21 161

Netherlands 917 1 754 1 545 1 037 1 194 111 710 459 860 8 618

Norway 141 328 642 172 602 59 256 182 119 2 511

Poland 1 011 2 359 1 782 1 230 1 663 1 877 2 532 1 516 1 235 15 262

Portugal 325 430 445 472 758 567 944 387 620 4 988

Romania 251 889 923 398 900 2 242 1 236 934 1 074 8 900

Slovakia 121 233 416 143 318 17 356 332 178 2 131

Slovenia 61 139 162 81 92 48 116 127 81 912

Spain 1 415 2 360 2 406 1 780 3 038 490 2 626 1 783 2 884 18 891

Sweden 239 850 872 377 829 88 409 445 243 4 360

Switzerland 239 823 897 504 625 163 679 228 267 4 429

United Kingdom 4 655 4 337 4 021 3 892 5 337 381 2 453 1 871 3 416 30 419

EU-27+ 19 134 32 400 38 332 23 936 32 087 9 710 28 673 18 626 23 115 227 258

EU-27 18 754 31 249 36 793 23 260 30 861 9 488 27 737 18 216 22 730 220 318

NB: All include armed forces.
Source: Cedefop (IER estimates based on E3ME and EDMOD).

Occupation major group:

1 Legislators, senior officials and managers
2 Professionals
3 Technicians and associate professionals
4 Clerks
5 Service workers and shop and market sales

workers
6 Skilled agricultural and fishery workers
7 Craft and related trades workers
8 Plant and machine operators and assemblers
9 Elementary occupations

Table 12.  Employment by country and occupation (in 000s), 2010
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NB: All include armed forces.
Source: Cedefop (IER estimates based on E3ME and EDMOD).

Changes (000s)

Occupation major group

Austria -1 30 15 -1 115 -34 -18 -11 124 224

Belgium 2 -18 116 -92 74 0 -49 -7 23 45

Cyprus 4 19 10 22 3 -1 6 1 24 89

Bulgaria 5 35 23 21 46 -144 -31 -45 40 -51

Czech Republic 33 101 68 -5 -6 -11 -86 -12 -17 72

Denmark 46 48 66 -56 -5 -16 7 14 41 140

Estonia 14 1 18 0 -5 -4 -5 11 17 44

Finland 30 52 54 -32 -26 -18 6 -15 12 60

France 181 122 210 -214 173 -92 -256 -61 411 387

Germany -127 565 134 -274 162 3 -273 57 91 373

Greece -23 11 172 7 54 -92 -58 17 29 107

Hungary 52 36 47 18 -2 -22 -83 27 4 87

Ireland 60 16 54 6 92 1 24 15 3 270

Italy 144 217 1 029 -350 85 -176 -539 -183 301 541

Latvia 13 -11 33 1 15 -12 -34 -12 -12 -22

Lithuania 39 42 8 -7 8 -31 -17 -12 13 42

Luxembourg 1 19 -2 4 4 0 -4 0 3 24

Malta 2 1 2 2 2 0 0 -2 4 11

Netherlands 81 156 53 -25 43 -19 -50 -54 108 281

Norway -11 79 122 14 -35 -16 -10 -7 -25 106

Poland 31 149 20 37 260 -652 -90 4 -7 -250

Portugal -26 89 67 57 15 -35 17 24 103 313

Romania 37 62 96 52 125 -509 -90 58 151 -14

Slovakia 12 0 40 1 35 -6 -8 23 20 142

Slovenia -2 9 18 -12 -19 -31 -11 -11 25 -35

Spain 211 90 796 70 497 -105 -382 -52 289 1 419

Sweden 84 225 95 0 37 -4 5 -17 11 433

Switzerland 124 215 3 -56 -15 -21 19 18 64 351

United Kingdom 426 316 1 105 -381 466 14 -133 109 142 2 038

EU-27+ 1 440 2 675 4 471 -1 193 2 196 -2 036 -2 143 -124 1 991 7 224

EU-27 1 327 2 381 4 347 -1 151 2 247 -1 998 -2 152 -135 1 952 6 767

Occupation major group:

1 Legislators, senior officials and managers
2 Professionals
3 Technicians and associate professionals
4 Clerks
5 Service workers and shop and market sales

workers
6 Skilled agricultural and fishery workers
7 Craft and related trades workers
8 Plant and machine operators and assemblers
9 Elementary occupations

Table 13.  Employment trends by country and occupation 
(in 000s), 2010-20
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NB: All include armed forces.
Source: Cedefop (IER estimates based on E3ME, EDMOD and RDMOD).

Levels (000s)

Occupation major group

Austria 156 140 179 104 132 62 227 105 190 1 295

Belgium 162 216 110 135 136 19 143 80 117 1 119

Bulgaria 61 90 72 39 86 70 136 86 133 773

Cyprus 8 14 9 12 20 4 31 13 29 139

Czech Republic 149 235 329 89 165 27 320 178 92 1 584

Denmark 141 195 192 89 176 12 134 73 154 1 166

Estonia 16 36 25 8 25 3 32 30 28 204

Finland 149 230 141 62 181 39 163 81 87 1 135

France 975 1 507 1 285 747 913 179 1 056 568 421 7 651

Germany 1 042 2 917 1 873 1 363 1 247 206 1 833 829 1 358 12 668

Greece 235 192 100 83 121 109 373 99 103 1 416

Hungary 99 196 131 93 136 28 258 114 91 1 145

Ireland 117 107 27 61 89 4 92 56 93 647

Italy 1 170 1 103 1 492 513 511 165 1 607 517 682 7 762

Latvia 25 55 68 9 29 8 63 27 50 334

Lithuania 40 99 53 12 48 17 94 30 57 450

Luxembourg 7 21 17 14 7 2 14 7 8 96

Malta 5 4 5 4 5 1 6 4 3 36

Netherlands 566 713 487 245 363 36 341 173 345 3 269

Norway 113 223 243 74 324 18 149 91 49 1 286

Poland 207 527 394 188 265 263 688 185 200 2 917

Portugal 110 122 66 106 141 195 491 85 244 1 561

Romania 61 374 344 63 130 261 597 194 351 2 374

Slovenia 19 38 29 17 19 10 66 28 28 252

Slovakia 22 66 142 29 56 4 134 64 67 584

Spain 543 667 497 370 524 118 1 445 608 870 5 644

Sweden 181 528 446 232 395 43 326 263 155 2 570

Switzerland 25 168 269 174 183 63 247 77 97 1 304

United Kingdom 2 049 1 572 1 347 1 138 1 517 129 1 390 710 1 854 11 705

EU-27+ 8 454 12 357 10 374 6 074 7 945 2 094 12 457 5 374 7 957 73 086

EU-27 8 316 11 966 9 862 5 826 7 437 2 013 12 061 5 205 7 811 70 497

Occupation major group:

1 Legislators, senior officials and managers
2 Professionals
3 Technicians and associate professionals
4 Clerks
5 Service workers and shop and market sales

workers
6 Skilled agricultural and fishery workers
7 Craft and related trades workers
8 Plant and machine operators and assemblers
9 Elementary occupations

Table 14.  Replacement demand by country and occupation 
(in 000s), 2010-20



Skills supply and demand in Europe
Medium-term forecast up to 2020100

All qualification Low qualification

Austria 3 789 4 003 4 226 214 224 775 642 460 -133 -182

Belgium 4 097 4 390 4 435 293 45 1 264 888 580 -376 -309

Bulgaria 3 240 3 736 3 685 495 -51 713 459 292 -254 -166

Cyprus 315 390 479 75 89 104 81 64 -23 -17

Czech Rep. 4 940 5 106 5 178 166 72 433 235 156 -198 -79

Denmark 2 754 2 790 2 930 36 140 608 605 625 -3 20

Estonia 583 610 653 27 44 63 35 34 -27 -1

Finland 2 296 2 455 2 514 159 59 529 333 181 -196 -152

France 24 331 25 076 25 463 745 387 7 363 5 563 3 994 -1 800 -1 569

Germany 39 144 39 619 39 992 475 373 6 864 5 555 4 687 -1 310 -868

Greece 4 253 4 737 4 844 484 107 1 834 1 527 1 049 -307 -477

Hungary 3 848 3 811 3 898 -37 86 671 373 240 -298 -134

Ireland 1 699 2 074 2 343 375 270 568 436 299 -132 -137

Italy 22 931 24 076 24 617 1 145 541 10 456 8 424 6 032 -2 032 -2 392

Latvia 946 1 011 989 65 -22 123 82 61 -41 -21

Lithuania 1 398 1 441 1 483 43 41 159 62 43 -97 -19

Luxembourg 263 353 376 90 24 87 88 51 1 -37

Malta 146 161 172 15 11 105 84 52 -21 -31

Netherlands 8 115 8 618 8 898 503 281 2 476 1 995 1 472 -481 -523

Norway 2 315 2 511 2 616 196 106 310 345 313 35 -32

Poland 13 617 15 262 15 013 1 645 -250 1 992 1 144 556 -848 -588

Portugal 5 031 4 988 5 301 -43 313 3 947 3 439 3 388 -508 -52

Romania 9 919 8 900 8 886 -1 019 -14 3 642 1 758 1 384 -1 884 -374

Slovakia 2 026 2 131 2 273 105 142 142 70 49 -72 -21

Slovenia 906 912 877 6 -35 180 107 60 -72 -48

Spain 16 410 18 891 20 310 2 481 1 419 8 790 7 043 5 765 -1 746 -1 278

Sweden 4 296 4 360 4 793 64 433 883 479 300 -405 -179

Switzerland 4 087 4 429 4 780 342 351 819 685 624 -134 -60

UK 29 420 30 419 32 457 999 2 038 9 039 5 213 2 579 -3 826 -2 634

EU-27+ 217 114 227 258 234 482 10 144 7 224 64 722 46 106 34 052 -18 615 -12 054

EU-27 210 712 220 318 227 086 9 607 6 767 63 593 45 076 33 115 -18 516 -11 962

NB:
1.  These estimates of demand are constrained to reconcile them with the supply 

side projections and scaled to match NA-based employment estimates.
2.  The EU-27+ total is regarded as the best estimate for the whole of Europe.
2.  For technical reasons, connected with the reconciliation and constraining processes used,

the sum of the individual countries (EU-27 + NO and CH) does not match the EU-27+ total.
3. The EU-27 figure is the sum of the EU-27 countries. The difference between this and 

the EU-27+ total is not the sum of Norway (NO) and Switzerland (CH).
4.  These inconsistencies will be resolved in the next round of results.

Source: Cedefop (IER estimates based on E3ME, EDMOD, RDMOD and BALMOD).

Table 15.  Total job openings by country and occupation (in 000s), 2010-20
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Medium qualification High qualification

2 427 2 469 2 238 42 -230 587 892 1 528 305 636

1 468 1 744 1 793 276 49 1 365 1 758 2 063 393 305

1 789 2 270 2 291 481 20 739 1 007 1 102 268 95

121 156 195 35 39 90 153 220 63 67

3 886 4 028 3 927 142 -101 621 843 1 095 222 252

1 470 1 237 1 126 -233 -111 676 947 1 178 271 231

332 341 373 9 32 189 234 246 45 13

1 003 1 108 1 028 104 -80 763 1 014 1 306 251 292

10 851 11 209 10 917 359 -292 6 117 8 303 10 551 2 186 2 248

22 352 23 734 24 190 1 382 455 9 928 10 330 11 116 402 786

1 583 1 903 2 147 320 243 836 1 307 1 648 471 341

2 521 2 508 2 469 -13 -39 655 930 1 189 274 259

707 844 1 028 137 183 424 793 1 017 369 224

9 728 11 331 12 707 1 603 1 376 2 748 4 321 5 878 1 573 1 558

625 634 555 9 -79 198 295 373 97 78

596 770 823 174 52 642 609 617 -34 8

120 152 183 32 31 55 113 143 57 30

30 40 57 10 17 11 37 62 26 25

3 663 3 753 3 695 91 -59 1 976 2 869 3 732 893 862

1 272 1 159 1 056 -112 -104 733 1 006 1 247 273 241

9 723 9 954 8 851 231 -1 104 1 902 4 164 5 606 2 262 1 442

603 781 975 177 194 480 768 939 288 171

5 412 5 638 5 687 225 50 865 1 504 1 814 639 310

1 634 1 662 1 644 28 -18 250 400 580 150 180

570 555 499 -15 -56 156 250 318 93 68

3 120 4 808 6 065 1 688 1 257 4 500 7 039 8 479 2 539 1 440

2 111 2 384 2 541 274 156 1 302 1 497 1 953 195 455

2 310 2 289 2 124 -21 -165 958 1 455 2 031 497 576

12 015 14 452 16 818 2 436 2 367 8 365 10 754 13 059 2 389 2 305

104 589 114 241 117 909 9 652 3 668 47 802 66 910 82 520 19 108 15 610

101 007 110 793 114 730 9 786 3 936 46 111 64 449 79 241 18 337 14 793
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NB: All include armed forces.
Source: Cedefop (IER estimates based on E3ME and EDMOD).

Levels (000s)

Occupation major group

Austria 154 170 195 103 247 28 209 94 314 1 519

Belgium 164 198 226 43 210 19 93 73 140 1 164

Bulgaria 66 125 95 60 132 -74 105 41 173 723

Cyprus 12 33 19 34 23 3 37 14 53 227

Czech Republic 182 336 397 83 158 15 234 166 75 1 656

Denmark 187 243 258 33 171 -3 141 87 194 1 306

Estonia 30 37 43 8 20 -1 27 41 45 247

France 1 155 1 628 1 496 533 1 087 86 800 507 832 8 038

Finland 180 282 195 30 155 22 169 66 99 1 194

Germany 915 3 482 2 007 1 089 1 408 209 1 560 886 1 449 13 041

Greece 212 204 272 90 176 17 315 116 132 1 523

Hungary 151 232 178 111 134 5 175 141 95 1 231

Ireland 177 123 81 67 182 5 116 71 96 917

Italy 1 314 1 320 2 521 164 595 -11 1 069 334 983 8 303

Latvia 38 44 101 10 44 -4 29 15 38 313

Lithuania 79 141 61 5 56 -15 77 18 71 492

Luxembourg 8 40 15 18 10 2 10 6 11 120

Malta 7 5 7 5 7 0 7 2 7 47

Netherlands 647 869 540 221 406 16 291 118 453 3 550

Norway 102 302 364 88 289 2 139 85 25 1 391

Poland 238 676 415 225 525 -390 597 188 192 2 667

Portugal 84 210 133 163 156 161 508 109 347 1 874

Romania 98 437 440 115 255 -248 507 252 502 2 360

Slovakia 34 67 182 30 91 -2 125 87 86 725

Slovenia 17 47 47 5 1 -21 55 17 53 217

Spain 755 757 1 293 440 1 021 14 1 064 556 1 160 7 063

Sweden 265 753 541 232 432 38 331 246 166 3 003

Switzerland 149 383 272 118 168 41 266 95 161 1 654

United Kingdom 2 475 1 888 2 452 757 1 982 143 1 257 820 1 996 13 743

EU-27+ 9 895 15 031 14 845 4 881 10 141 58 10 314 5 250 9 948 80 310

EU-27 9 643 14 347 14 208 4 675 9 684 14 9 909 5 070 9 763 77 264

Occupation major group:

1 Legislators, senior officials and managers
2 Professionals
3 Technicians and associate professionals
4 Clerks
5 Service workers and shop and market sales

workers
6 Skilled agricultural and fishery workers
7 Craft and related trades workers
8 Plant and machine operators and assemblers
9 Elementary occupations

Table 16.  Employment trends by country and qualification (in 000s), 
2010-20
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Classifications and aggrega -
tions used

Industries and sectors

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

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

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

Forestry, logging and related service activities [02]

Fishing, fish farming and related service activities [05]

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

3 Oil and gas, etc. [11, 12] Extraction of crude petroleum and natural gas; 

service activities incidental to oil and gas extraction,

excluding surveying [11]

Mining of uranium and thorium ores [12]

4 Other mining [13, 14] Mining of metal ores [13]

Other mining and quarrying [14]

5 Food, drink and tobacco [15, 16] Manufacture of food products and beverages [15]

Manufacture of tobacco products [16]

6 Textiles, clothing and leather [17-19] Manufacture of textiles [17]

Manufacture of wearing apparel; 

dressing and dyeing of fur [18]

Tanning and dressing of leather; manufacture of lug -

gage, handbags, saddlery, harness and footwear [19]

7 Wood and paper [20, 21] Manufacture of wood and of products of wood and

cork, except furniture; manufacture of articles of

straw and plaiting materials [20]

Manufacture of pulp, paper and paper products [21]



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

8 Printing and publishing [22] Publishing, printing and reproduction of recorded

media [22]

9 Manufactured fuels [23] Manufacture of coke, refined petroleum products and

nuclear fuel [23]

10 Pharmaceuticals [24.4] Manufacture of pharmaceuticals, medicinal chemicals

and botanical products [24.4]

11 Chemicals nes [24(ex24.4)] Manufacture of chemicals and chemical products 

(except pharmaceuticals, etc.) [24 (ex 24.4)]

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

13 Non-metallic mineral products [26] Manufacture of other non-metallic mineral 

products [26]

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

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

machinery and equipment [28]

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

17 Electronics [30, 32] Manufacture of office machinery and computers [30]

Manufacture of radio, television and communication

equipment and apparatus [32]

18 Electrical engineering Manufacture of electrical machinery and apparatus 

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

Manufacture of medical, precision and optical

instruments, watches and clocks [33]

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

semi-trailers [34]

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

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

Recycling [37]

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

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

through mains [40.2]

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

25 Construction [45] Construction [45]

Skills supply and demand in Europe
Medium-term forecast up to 2020104



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

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

and motorcycles;

retail sale of automotive fuel [50]

Wholesale trade and commission trade, except of

motor vehicles and motorcycles [51]

27 Retailing [52] Retail trade, except of motor vehicles and

motorcycles; 

repair of personal and household goods [52]

28 Hotels and catering [55] Hotels and restaurants [55]

29 Land transport, etc.[60, 63] Land transport; transport via pipelines [60]

Supporting and auxiliary transport activities; 

activities of travel agencies [63]

30 Water transport [61] Water transport [61]

31 Air transport [62] Air transport [62]

32 Communications [64] Post and telecommunications [64]

33 Banking and finance [65, 67] Financial intermediation, except insurance and

pension funding [65]

Activities auxiliary to financial intermediation [67]

34 Insurance [66] Insurance and pension funding, except compulsory

social security [66]

35 Computing services [72] Computer and related activities [72]

36 Professional services Real estate activities [70]

[70, 71, 73, 74.1-74.4] Renting of machinery and equipment without operator

and of personal and household goods [71]

Research and development [73]

Other business activities (professional services) 

[74.1-74.4]

37 Other Business services [74.5-74.8] Other business activities (business services) 

[74.5-74.8]

38 Public administration & Defence [75] Public administration and defence; 

compulsory social security [75]

39 Education [80] Education [80]
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41-industry [NACE] NACE Rev 1.1 [NACE]

40 Health and social work [85] Health and social work [85]

41 Miscellaneous services Sewage and refuse disposal, sanitation and similar 

[90-93, 95-97, 99] activities [90]

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

Recreational, cultural and sporting activities [92]

Other service activities [93]

Activities of households as employers of domestic

staff [95]

Undifferentiated goods producing activities of private

households for own use [96]

Undifferentiated services producing activities of

private households for own use [97]

Extra-territorial organisations and bodies [99]

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

Aggregation of 41-industry to 6-industry

6-industry [NACE] 41-industry [NACE]

1 Primary sector and utilities 1 Agriculture, etc. [01-05]

[01-14, 40, 41] 2 Coal [10]

3 Oil and gas, etc. [11, 12]

4 Other mining [13, 14]

22 Electricity [40.1, 40.3]

23 Gas supply [40.2]

24 Water supply [41]

2 Manufacturing [15-37] 5 Food, drink and tobacco [15, 16]

6 Textiles, clothing and leather [17-19]

7 Wood and paper [20, 21]

8 Printing and publishing [22]

9 Manufactured fuels [23]

10 Pharmaceuticals [24.4]

11 Chemicals nes [24(ex24.4)]

Skills supply and demand in Europe
Medium-term forecast up to 2020106



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

12 Rubber and plastics [25]

13 Non-metallic mineral products [26]

14 Basic metals [27]

15 Metal goods [28]

16 Mechanical engineering [29]

17 Electronics [30, 32]

18 Electrical engineering and instruments [31, 33]

19 Motor vehicles [34]

20 Other transport equipment [35]

21 Manufacturing nes [36, 37]

3 Construction [45] 25 Construction [45]

4 Distribution and transport [50-64] 26 Distribution [50, 51]

27 Retailing [52]

28 Hotels and catering [55]

29 Land transport, etc. [60, 63]

30 Water transport [61]

31 Air transport [62]

32 Communications [64]

5 Business and other services 33 Banking and finance [65, 67]

[65-74, 90-99] 34 Insurance [66]

35 Computing services [72]

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

37 Other Business services [74.5-74.8]

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

6 Non-marketed services [75, 80, 85] 38 Public administration and defence [75]

39 Education [80]

40 Health and social work [85]
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Occupations
ISCO

Major group 1: legislators, senior officials and managers
11 Legislators and senior officials
12 Corporate managers
13 Managers of small enterprises

Major group 2: professionals
21 Physical, mathematical and engineering science professionals
22 Life science and health professionals
23 Teaching professionals
24 Other professionals

Major group 3: technicians and associate professionals
31 Physical and engineering science associate professionals
32 Life science and health associate professionals
33 Teaching associate professionals
34 Other associate professionals

Major group 4: clerks
41 Office clerks
42 Customer services clerks

Major group 5: service workers and shop and market sales workers
51 Personal and protective services workers
52 Models, salespersons and demonstrators

Major group 6: skilled agricultural and fishery workers
61 Skilled agricultural and fishery workers

Major group 7: craft and related trades workers
71 Extraction and building trades workers
72 Metal, machinery and related trades workers
73 Precision, handicraft, craft printing and related trades workers
74 Other craft and related trades workers

Major group 8: plant and machine operators and assemblers
81 Stationary plant and related operators
82 Machine operators and assemblers
83 Drivers and mobile plant operators

Major group 9: elementary occupations
91 Sales and services elementary occupations
92 Agricultural, fishery and related labourers
93 Labourers in mining, construction, manufacturing and transport

Major group 0: armed forces
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Qualifications
Level of qualification

Low (Pre-)primary and lower secondary (ISCED 0-2)

Medium Upper and post-secondary (ISCED 3-4)

High Tertiary (ISCED 5-6)

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

Primary education or first stage of basic education
Programmes at level 1 are normally designed on a unit or project basis to give students a sound
basic education in reading, writing and mathematics along with an elementary understanding of
other subjects such as history, geography, natural science, social science, art and music. In some
cases religious instruction is featured. The core at this level consists of education provided for
children, the customary or legal age of entrance being not younger than five years or older than
seven years. This level covers, in principle, six years of full-time schooling.

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

Upper secondary education
This level of education typically begins at the end of full-time compulsory education for those
countries that have a system of compulsory education. More specialisation may be observed at this
level than at ISCED level 2 and often teachers need to be more qualified or specialised than for
ISCED level 2. The entrance age to this level is typically 15 to 16 years. The educational
programmes included at this level typically require the completion of some nine years of full-time
education (since the beginning of level 1) for admission or a combination of education and
vocational or technical experience.
•  ISCED 3A: programmes designed to provide direct access to ISCED 5A;
•  ISCED 3B: programmes designed to provide direct access to ISCED 5B;
•  ISCED 3C: programmes not designed to lead to ISCED 5A or 5B.

Post-secondary non-tertiary education
ISCED 4 captures programmes that straddle the boundary between upper secondary and post-
secondary education from an international point of view, even though they might clearly be
considered as upper secondary or post-secondary programmes in a national context. These
programmes can, considering their content, not be regarded as tertiary programmes. They are
often not significantly more advanced than programmes at ISCED 3 but they serve to broaden the
knowledge of participants who have already completed a programme at level 3.
Typical examples are programmes designed to prepare students for studies at level 5 who, although

ISCED 0

ISCED 1

ISCED 2

ISCED 3

ISCED 4
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having completed ISCED level 3, did not follow a curriculum which would allow entry to level 5,
namely pre-degree foundation courses or short vocational programmes. Second cycle programmes
can be included as well.
•  ISCED 4A: see text for ISCED 3;
•  ISCED 4B: see text for ISCED 3;
•  ISCED 4C: see text for ISCED 3.

First stage of tertiary education (not leading directly to an advanced research qualification)
This level consists of tertiary programmes having an educational content more advanced than
those offered at levels 3 and 4. Entry to these programmes normally requires the successful
completion of ISCED level 3A or 3B or a similar qualification at ISCED level 4A. They do not lead to
the award of an advanced research qualification (ISCED 6). These programmes must have a
cumulative duration of at least two years.
ISCED 5A: programmes that are largely theoretically based and are intended to provide sufficient

qualifications for gaining entry into advanced research programmes and professions
with high skills requirements;

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

Second stage of tertiary education (leading to an advanced research qualification)
This level is reserved for tertiary programmes which lead to the award of an advanced research
qualification. The programmes are, therefore, devoted to advanced study and original research
and not based on course-work only. They typically require the submission of a thesis or dissertation
of publishable quality which is the product of original research and represents a significant
contribution to knowledge. They prepare graduates for faculty posts in institutions offering ISCED
5A programmes, as well as research posts in government, industry, etc.

Documentation by EULFS: Levels of education and training ISCED 1997
(http://circa.europa.eu/irc/dsis/employment/info/data/eu_lfs/Related_documents/ISCED_EN.htm)

ISCED 5

ISCED 6
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List of contributing country
experts

Name Organisation

Austria BOCK-SCHAPPELWEIN, Julia WIFO

HUEMER, Ulrike Institute for Advanced Studies

LASSNIGG, Lorenz Institute for Advanced Studies

MAHRINGER, Helmut WIFO

STEHRER, Robert WIIW

Belgium HENDRICKX, Koen Federal Planning Bureau

VAN TRIER, Walter Faculty of Economics and Business Administration –

Gent University

Bulgaria BRATOEVA, Liliya Private consultant 

FOURNADJIEVA, Donna NCVT-BCCI 

KUNEV, Ruslan NCVT 

STOEV, Georgi NCVT-BCCI 

Croatia CRNKOVIĆ-POZAIĆ, Sanja Bit Croatia 

MEŠTROVIĆ, Branka Croatian Employment Service 

STOJIĆ, Hrvoje The Institute of Economics 

TOMIĆ, Iva The Institute of Economics Cyprus 

Cyprus MOUROUZIDES, Yiannis Human Resource Development Authority 

OXINOS, George Human Resource Development Authority 

Czech Republic HAVLÍČKOVÁ, Věra National Training Fund 

KOUCKY, Jan Charles University in Prague 

LAPÁČEK, Michal National Training Fund 

LEPIČ, Martin Charles University in Prague 

ŽÁČKOVÁ, Hana National Training Fund 

Estonia KLOOSTER, Karin Ministry of Education and Research 

LAMBING, Mario Ministry of Economic Affairs and Communications

Finland TIAINEN, Pekka Ministry of Employment and Economy

VOLANEN, Matti Vesa Institute for Educational Research, University of

Jyväskylä



Name Organisation

France BEFFY, Magali DEPP – MEN

ESTRADE, Marc-Antoine Centre d’Analyse Stratégique

KLEIN, Tristan Centre d’Analyse Stratégique

LAINÉ, Frédéric Centre d’Analyse Stratégique

OMALEK, Laure Ministère de l’Emploi – DARES

SAUVAGEOT, Claude Ministère de l’Éducation Nationale

Germany HELMRICH, Robert BIBB

GREBE, Tim GIB

MAIER, Tobias BIBB

VOGLER-LUDWIG, Kurt Economix

Greece CHLETSOS, Michalis University of Ioannina, Department of Economics

CHARARI, Anastasia PAEP

KAMINIOTI, Olympia PAEP

Hungary HÁRS, Agnes Kopint-Tarki

Ireland FOX, Roger FÁS

LUNN, Pete ESRI

Italy COLOMBO, Emilio University of Milano – Bicocca

DELL’ ARINGA, Carlo Centro di Ricerche Economiche sui Problemi del

Lavoro e dell’Industria

TORCHIO, Nicoletta Istituto per la Ricerca Sociale

Latvia JAKOBSONS, Andrejs Riga Business School

NORMUNDS, Ozols Ministry of Economics

SKUJA, Vita Central Statistical Bureau 

Lithuania DUMČIUS, Rimantas Public Policy and Management Institute 

BROŽAITIS, Haroldas Public Policy and Management Institute 

GAUŠAS, Simonas Public Policy and Management Institute 

KVEDARAS, Virmantas Vilnius University, Department of Econometric Analysis

Luxembourg BLOND-HANTEN, Carole CEPS/Instead

CLÉMENT, Franz CEPS/Instead

THOMAS, Adrien CEPS/Instead

Malta CAMILLERI, Edwin Employment and Training Corporation

MILLER, Kirsten NCHE

Netherlands CÖRVERS, Frank ROA

DUPUY, Arnaud ROA

KRIECHEL, Ben ROA

SAUERMANN, Jan ROA
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Name Organisation

Norway STØLEN, Nils Martin Statistics Norway

Poland GAJDOS, Artur University of Lodz

KUSIDEL, Ewa University of Lodz

SARZALSKA, Malgorzata Ministry of Labour and Social Policy

Portugal VALENTE, Ana Higher Institute of Social Sciences and Business

Studies

Romania ALEXANDRU, Adriana National Scientific Research Institute for Labour and

Social Protection

GHINARARU, Catalin National Scientific Research Institute for Labour and

Social Protection

MATEI, Monica National Scientific Research Institute for Labour and

Social Protection

Slovakia VANTUCH, Juraj Comenius University

Slovenia KRAMBERGER, Anton Faculty of Social Sciences, University of Ljubljana

Spain HOMS, Oriol Fundació CIREM

POTRONY, Jordi Fundació CIREM

VILLAGÓMEZ, Elizabeth Fundació CIREM

Sweden SUNDIN, Sven Skolverket – Swedish National Agency for Education

Switzerland SCHWERI, Jürg Swiss Federal Institute of Vocational Education and

Training

United Kingdom CHEWPREECHA, Unnada Cambridge Econometrics

GARDINER, Ben Cambridge Econometrics

LIVANOS, Ilias IER

POLLITT, Hector Cambridge Econometrics

WILSON, Rob IER

All of these experts have been involved in some stage of the development of this project since 2007. 
They have taken time to review and comment upon the methodology and emerging findings and contributed 
considerably to the project.
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Acronyms and definitions
Institutions and organisations

CE Cambridge Econometrics

Cedefop European Centre for the Development of Vocational Training

DG Directorate-General

EU European Union

Eurostat Statistical Office of the European Communities

IER Institute for Employment Research

ILO International Labour Organisation

OECD Organisation for Economic Cooperation and Development

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

Skillsnet Cedefop’s network on early identification of skill needs

UOE Unesco-OECD-Eurostat

Unesco United Nations Educational, Scientific and Cultural Organization

US United States

Others

AMECO Annual macroeconomic database of the European Commission’s 

Directorate-General for Economic and Financial Affairs

BALMOD Module to reconcile skill supply and demand projections

BRIC countries Brazil, Russia, India and China

CGE Computable general equilibrium

E3ME Energy-environment-economy model of Europe (multisectoral macroeconomic

model)

E3ME* E3ME augmented to include detailed labour supply model

EDMOD Module to produce occupational demand projections (expansion demands)

EU-27 The 27 EU Member States

EU-27+ The 27 EU Member States plus Norway and Switzerland

FlowMOD Module of flows in and out of the education system

GDP Gross domestic product

ISCED International standard classification of education

ISCO International standard classification of occupations

LFS Labour force survey

LMII Labour market information and intelligence



NA National accounts

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

O*NET Occupational information network, which is being developed under the sponsor-

ship of the US Department of Labor/Employment and Training Administration

p.a. Per annum

QMOD Module to produce qualification projections

RDMOD Module to produce projections of replacement demands

StockMOD Module of numbers acquiring qualifications (stocks)

WTO World Trade Organization

Definitions of terms used

Conceptual framework The general theoretical and methodological approach to modelling
and projecting the demand for and supply of skills.

Employment The number of people in work (headcount), national accounts
definition, (or the number of jobs in some cases), split by various
dimensions, including sector, occupation, gender and highest
qualification held.

Labour force The number of people economically active (the sum over the various
age ranges of the working age population * the relevant labour
market participation rate) which includes employed and
unemployed.

Population (15+) Anyone of age 15 or over is classified as part of the population in the
context of the model. People over 65 are included in this definition,
as these age groups have participation rates greater than zero.

Working age population Anyone of age 15-64 is classified as part of the working-age
population.

Participation or activity rate The percentage of the population that is either employed or
unemployed (ILO definition of labour force). This is differentiated by
gender and age group.

Qualifications This term refers to the highest level of education/qualification held
by the individual. The ISCED classification is used for this purpose.
The most aggregate level distinguishes three main levels of
education/qualification: high (ISCED 5-6), medium (ISCED 3-4,
excluding 3c short) and low (ISCED 0-2, plus 3c short).

Demand In the context of the model, labour demand is taken to be the same
as employment levels (number of jobs available). It does not include
(for example) unfilled vacancies.
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Country abbreviations

AT Austria LT Lithuania

BE Belgium LU Luxembourg

BG Bulgaria MT Malta

CY Cyprus NL Netherlands

CZ Czech Republic NO Norway

DK Denmark PL Poland

EE Estonia PT Portugal

FI Finland RO Romania

FR France SK Slovakia

DE Germany SI Slovenia

EL Greece ES Spain

HU Hungary SE Sweden

IE Ireland CH Switzerland

IT Italy UK United Kingdom

LV Latvia US United States
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Jobs in Europe to become more 
knowledge- and skills-intensive   
Europe needs to make better use of people’s potential  

The economic crisis has had a dramatic impact on the 
European labour market. Even in the best case, it is 
likely that employment growth in Europe will only 
recover gradually over the next decade. 

But there is also good news for Europe’s 
employment prospects. According to Cedefop’s latest 
forecast of the skills demand and supply (1) in Europe 
(2), around seven million more jobs will be generated 
by 2020 (new jobs created less jobs lost elsewhere) 
than there are today – despite the recession. In 
addition it is estimated that another 73 million job 
opportunities will be created due to the need to 
replace workers who, for example, retire or change 
jobs. Consequently, the total number of job 
opportunities over the next decade is projected to rise 
to around 80 million. 

The question is, do we have the right skills to fill 
them? 

Table 1: Impact of the recession on employment (EU-27+) (3) 

205

210

215

220

225

230

235

240

245

2000 2005 2010 2015 2020 2025

Million jobs Current baseline

No recession

 
                                                                                         

(1)  The project is supported financially from the Progress 
programme – European community programme for employment 
and social solidarity (2007-13), managed by the Directorate 
General for Employment, Social Affairs and Equal Opportunities 
of the European Commission. 

(2) The new forecast covers 29 European countries (EU-27, 
Norway and Switzerland); it is referred to as EU-27+. 

(3)  Figures for 2008 and 2009 are estimates. 

Even though new jobs will be created, it is estimated 
that today there are 10 million fewer jobs than were 
expected before the crisis. Assuming a modest 
recovery, employment in 2020 may reach just below 
its peak of around 235 million in 2008 (Table 1). 
 

More knowledge- and skill-intensive 
occupations 
Although there will be job openings for all types of 
occupations, in line with recent trends, most new jobs, 
projected to be around 8.5 million, will be in 
knowledge- and skill-intensive occupations, such as 
high level managerial and technical jobs (Table 2). 

Table 2: Future job opportunities (EU-27+) 
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The number of skilled non-manual workers is not 

expected to increase significantly, but the structure of 
jobs within this group is expected to change. While 
demand for occupations such as office clerks is 
estimated to fall by around a million, demand for 
occupations in service activities such as sales, 
security, catering and caring may increase by more 
than two million.  

At the lower end of the skill spectrum, demand for 
elementary occupations is expected to increase by 
around two million. But over four million job losses are 
forecast for skilled manual workers. Many of these are 
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likely to be routine jobs replaced by new technologies. 
These changes signal a risk of job polarisation, with 
increased demand at the upper and lower ends of 
occupations, and decreases or stagnation in the 
middle (Table 3). 

Table 3: Changing occupational structure (EU-27+) 
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A higher demand for qualifications 
The projections suggest that the demand for skills (as 
measured by formal qualifications) is likely to continue 
rising. The nature of industrial and technological 
change is increasing the demand for the highly- and 
medium-qualified groups, but at the expense of the 
low-qualified (Table 4).  

Table 4: Demand for qualifications, net change (EU-27+) 
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In practice, the supply of skills also affects 
employment patterns. The projections of employment 
by qualification assume that historical trends will 
largely continue. This means that demand continues 
to grow for highly- and medium-qualified people even 
in lower-level occupations, while the demand for those 
with low (or no) formal qualifications continues to fall. 
This also leads to upskilling in many jobs previously 
occupied by low-qualified people.  

As a result, demand for highly-qualified people is 
projected to rise by over 16 million, while demand for 
low-skilled workers is expected to decline by around 
12 million. The share of jobs requiring high-level 
qualifications will rise from 29 % in 2010 to about 
35 % in 2020, while the number of jobs employing 
those with low qualifications will fall from 20 % to 
15 %. The share of jobs employing those with medium 
level qualifications will remain significant, at around 
50 %.  

A continuing trend towards jobs in services 
Recessions usually hasten sectoral change. However, 
the move towards a service economy and away from 
primary and basic manufacturing activities is projected 
to be similar to pre-crisis trends. 

Table 5: Sectoral employment change (EU-27+) 
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A further substantial decline in employment in 
primary industries is forecast, with a loss of around 2.5 
million jobs, especially in agriculture. Another two 
million job losses are expected in manufacturing and 
production. The main areas of employment growth 
with around seven million jobs are services, especially 
marketed services. Significant increases are also 
expected in distribution and transport. Employment 
growth in nonmarket services such as health care and 
education will be offset by reduced labour demand in 
public administration due to public budget constraints 
(Table 5). 

Will Europeans have the right skills? 
Labour supply by qualification level is largely 
predetermined by demography and educational and 
training decisions already made. Most people aged 15 
and 24 are still acquiring qualifications.  
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The number of people in the working population 
aged over 15 with high- and medium-level qualifi-
cations is to rise, with around 16 million more people 
expected to hold a university degree or equivalent. 
The supply of those with medium-level qualifications, 
mainly vocational, is expected to increase by much 
less, around one million – but they will still account for 
50 % of the labour force. The low-qualified are 
projected to fall by around 15 million, as higher-
qualified young people enter the labour market and 
many less well qualified older people leave it (Table 
6).  

Table 6: Supply trends by qualifications, labour force aged 15+ 
(EU-27+) 

 

On average, women are expected to be better 
qualified than men in the future, although at medium 
qualification level the rates of increase are higher for 
men than women (Table 7). The fall in the number of 
people with low-level qualifications is expected to be 
sharper among women than men.   

Table 7: Labour force by age, gender and qualifications (EU-27+) 
 

For those aged 25 and older, the numbers with 
high-level qualifications will rise sharply, with those 
aged between 25 and 34 experiencing the largest 
increase. The number of people having only a 
medium-level qualification is projected to decline for 
those up to 34 years old, but to increase for those 
aged 35+. This reflects the ageing of the labour force 
and the fact that younger people are generally better 
qualified. Those aged 55+ in 2020 will be more highly 
qualified than the same cohort today. Labour market 
participation rates among older age groups are 
expected to increase as the need, ability, or desire to 
work increases and working lives become longer. 

The right skills for the right jobs?  

Despite the recession, high- and medium-qualified 
workers still have more chance of finding better jobs 
than those with low qualifications. But forecast results 
also suggest that many people with higher- and 
medium-level qualifications will work in lower-level 
jobs. For some, this may be a temporary phenomenon 
(e.g. graduates taking up jobs in restaurants and 
bars); the longer it lasts, however, the more frustration 
it causes to those affected.  

On the other hand, such mismatches can allow 
individuals to enrich their job in ways that employers 
may not have anticipated. Imbalances may also reflect 
increasing job requirements for many occupations 
which are not yet captured in traditional classifications. 

Table 8: Demand change by occupational groups and 
qualifications, 2010-20 (EU-27+)  

 
 
 
 
 
 
 
 
 
 

Results on imbalances should not be interpreted 
too literally. Trends in supply (towards a more highly 
educated workforce) and in demand (towards greater 
use of such people in employment) are hard to predict 
precisely, and interact in complex ways. In any case, 
other Cedefop research suggests that formal over-
qualification is not a problem per se. But under-
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utilisation of skills and competences is certainly a 
potential problem for individuals, employers and 
society as a whole (4). 

Implications 
The results of Cedefop’s forecast show that the 
occupational structure of Europe is moving towards 
knowledge and skill-intensive jobs. Policy-makers 
clearly need to ensure the best use of currently 
available skills. For instance, as women will be more 
qualified than men, measures should help to use their 
potential and provide better opportunities to reconcile 
work and family. 

We also need to know more about what people 
really know and are able to do in particular jobs. 
Greater use of validation of non-formal and informal 
learning as well as lifelong guidance could support a 
better match of skills and jobs.  

Europe needs to make sure its human resources 
can respond to the economy’s needs. Policy must 
enable people to raise and broaden their skills. 
Upskilling is not just something that allows people to 
get a better job: it is also what enables them to shape 
the jobs of the future, and thus to actively contribute to 
an innovative economy.    

Fast-developing nations such as Brazil, Russia, 
India, China (the so-called BRIC countries) are also 
aiming to increase their shares of high-level jobs. 
Europe has no room for complacency. 
 

 

 

 

 

 

 

 

 

 

 
 

                                                                                         
(4) Cedefop.  The skill matching challenge – analysing skill 

mismatch and policy implications (forthcoming 2010).   

 

Skills forecasting .... just the beginning 

Until recently, there was no system for making consistent 
skills projections at European level. Cedefop has put in 
place a firm foundation for such forecasts which will be 
updated every two years. 
 
Anticipation of changing skill needs lies at the heart of 
Europe’s New Skill for New Jobs agenda. The new Cedefop 
forecast of changing skill demand and supply up to 2020 
updates the forecasts carried out in 2007/08. It applies new 
data and improved methods to estimate the medium-term 
impact of the financial crisis of 2008, and the subsequent 
recession. 
 
The forecasts can be further improved in many ways. There 
is a need to improve data sources, develop new surveys and 
to study occupational requirements in more depth. Cedefop 
will continue to improve the forecasts through research into 
skill mismatch, sectoral skill needs, in particular the demand 
for green jobs and by developing and piloting a new 
European employer survey on skill needs. 
 
More data, analysis and information can be found in: 
Cedefop. Skill supply and demand in Europe: medium-term forecast 
up to 2020. Luxembourg: Publications Office (forthcoming spring 
2010)  
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Foreword

Economic crisis, climate and structural change, and demographic
developments, including ageing and migration, are posing huge challenges
for economies and labour markets in Europe and across the world. Driving
economic recovery through skills enhancement is crucial because skills are,
and will be, needed to respond to the new economic structures that will
emerge and to fill the new jobs that will be created.

The recently launched ʻnew skills for new jobsʼ initiative (1) recognises that
better labour-market information and improved capability to anticipate
changing skill needs is required. Anticipation in times of crisis is difficult and
there is a clear need to combine different tools, methods and approaches.
Forecasting skill needs can provide an insight into possible medium- to longer-
term trends beyond the current crisis.

Although carried out before the crisis, Cedefopʼs forecast of skill needs
published in 2008 provides some indication of which qualifications and
occupations Europe will need in the longer-term. There is strong evidence
that, until 2020, more and different jobs will be created. Further, an increasing
number of positions will have to be filled as workers leave the labour market.
Most jobs in 2020 will be for those with high- and medium-level qualifications
(around 32 % and 50 % respectively). In 1996, 31 % of jobs needed low-level
or no qualifications. By 2020, this proportion is expected to fall to around 18 %.

This publication presents a first and indicative medium-term forecast of skill
supply in Europe until 2020. It provides complementary information on how
many people with different qualifications will be available in future labour
markets, developing macro-economic projections and alternative scenarios
for each Member State, plus aggregate European results.

The results suggest substantial further increases in the supply of people
with both high- and medium-level qualifications across Europe. In contrast,
the proportion of people with low-level qualifications is projected to decline.
These general trends are observed in almost all countries and are in line with
the Lisbon agenda, which aims to raise the proportion of people holding
higher-level qualifications. One concern for policy-makers is whether the

(1) http://ec.europa.eu/social/main.jsp?catId=568&langId=en



historical trends identified will continue undisturbed by the recent economic
crisis, or whether people will make different choices related to their desired
level of education.

The results set out general trends, though more details are desirable to
assist both policy-makers and individual labour-market participants. This,
however, requires considerable improvement in underlying data, which are
not sufficient in many cases, in particular when analysing flows of people into
and within the labour market. Nevertheless, I believe that this publication will
not only provide useful information to actors and stakeholders but will also
further stimulate improvement in European databases and infrastructures for
identifying future skill supply and demand.

Aviana Bulgarelli
Director of Cedefop
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Preface

In the global economic crisis it is more important than ever to provide future-
oriented labour-market information. It is essential to know which jobs are at
risk, where new jobs will emerge and which skill will be needed. Education
and training policies need to consider time periods which go far beyond short-
term business cycles.

Cedefopʼs work on the early identification of skill needs, which started in
2001/02, is seen as very important by many stakeholders. They asked
Cedefop to extend and coordinate future actions in this field. In 2004, Cedefop
established its ʻSkillsnetʼ, an international network of experts working on the
early identification of skill needs. Its main aim is to make European activities
in this field more transparent and to provide a platform for dialogue and
information exchange. In doing so, Cedefop follows two strands of research:
early identification of new and emerging skills, and anticipation of skill needs
and supply.

Early identification of new and emerging skill needs concerns research and
analysis of occupations and skills which do not exist yet or are emerging at
national, regional, local and sectoral level. There is a considerable knowledge
gap in identifying skill and competence needs in European enterprises and
key sectors. Cedefop is filling this gap by analysing skill needs in selected key
sectors (e.g. green jobs). Moreover, Cedefop is currently assessing the
feasibility of an employer survey to identify skill, competence and training
needs in European enterprises.

Forecasting labour-market skill needs – in the short, medium or longer term
– involves estimating the expected future number of jobs available in an
economy and their particular skill or qualification requirements. Often, skill
demand forecasts are complemented by forecasts of the supply of workers
with particular skills. The comparison of demand and supply can indicate
potential imbalances or skill mismatches on future labour markets.

Such forecasts are carried out in several countries at national and/or
regional level. They are mostly based on macroeconomic and demographic
projections. Often several variants or scenarios are calculated, which – based
on alternative assumptions – provide a range of the number of future jobs with
their particular skill requirements and the number of people with particular
skills available in the labour market.



However, there are many caveats in skills forecasting and anticipation. It is
believed to be too focused on economics and to neglect the political and
behavioural aspects of those involved as well as qualitative or social aspects.
Forecasts that provide aggregate results might be too general for concrete
policies or educational programmes; the longer the forecasting period and the
more detailed the categories, the less accurate and robust the results. These
caveats have to be taken seriously. Therefore, every forecast has to indicate
clearly its assumptions and limitations to prevent misinterpretation. Although
forecasts are of particular value for economic, employment and
education/training policies, they should not be seen as precise predictions but
as one source of information for informed decision making. They provide early
warning of what might come in the future.

National forecasts are mostly not comparable between countries as they
use different approaches, methods and data/classifications; they cannot be
aggregated at European level. Therefore, following suggestions by
stakeholders, Cedefop organised an initial expert workshop in Cyprus in
October 2005 to explore a potential core system of European skills forecasting.
All participants agreed on the feasibility and urgency of a European skills
forecasting exercise and asked Cedefop to proceed on this issue and
coordinate further steps.

In 2008, Cedefop published the first pan-European forecast of skill needs,
which provides consistent and comprehensive medium-term projections of
employment and skill needs across Europe (EU-25 plus Norway and
Switzerland) until 2015 and 2020. The starting point is a multi-sectoral
macroeconomic projection of employment prospects across Europe. The
sectoral employment trends are further broken down by occupations and
formal qualifications. In addition, alternative sets of employment projections by
occupations and qualifications have been produced. These scenarios cover a
range of possible economic situations and their implications for employment
and skill needs. The forecast provides information about net employment
change (expansion demand) and also takes into account the replacement of
workers leaving the workforce for various reasons (replacement demand).
Expansion and replacement demand, taken together, allow assessment of
future job openings (total requirements) on the labour market.

This publication presents the results of the first skill supply forecast in
Europe until 2020, complementing the forecast of skills demand. It builds on
an augmented multi-sectoral macroeconomic model, extended to include a
set of overall labour supply projections by age and gender. The labour supply
projection focuses on changing patterns in the overall supply of people in the
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population and in the labour force according to the highest qualification
attained. It provides results for Europe as a whole (EU-25 (without Malta) plus
Norway) and for individual countries. The forecast confirms that the general
upward trends in the qualification levels of the population coincide with national
projections. The forecasts for individual Member States provided in this
exercise are useful as a point of reference and comparison with national
forecasts. They are an additional source of information – especially in cases
where national forecasting systems do not yet exist. However, forecasts for
individual Member States are sometimes problematic owing to objective data
limitations which could not be overcome within the current project.

The present publication is the result of intensive work by the research team
(IER, ROA, CE) and Cedefopʼs Skillsnet network, including individual country
experts who provided additional information and validated the national data.
However, the challenging task of developing a European forecasting system
will take a long time to accomplish. Although we are at the end of one particular
project phase, we are still at the beginning of the much longer and very
demanding process of establishing a comprehensive system of regular
forecasts of skill demand and supply for Europe.

Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report6
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Executive summary

Overview and objectives

This publication provides an overview of the results of the Cedefop pilot project
on developing a medium-term forecast of skill supply in Europe. It summarises
the approach that has been adopted and presents the key findings. It also
highlights the many data and technical problems with which the research team
has had to grapple and sets out the solutions that have been adopted,
including some ideas for further work (2).

The overall aim has been to develop a system for producing regular,
detailed and consistent quantitative projections of future skill supply across
the whole of Europe, and to present the first results. Given the difficulties
faced, a certain amount of pragmatism has been required, but this set of
results provides an important contribution to the debate about the changing
pattern of skills supply in Europe. In theory, such projections should allow a
comparison with likely future demands (3). In practice, such comparisons are
fraught with difficulty, mainly due to the different data vintages of the initial
projections. However, the report explores how such a comparison might be
achieved in future work. The present results benefited greatly from the various
comments and suggestions of individual country experts made during the
project.

The reasons for forecasting the demand for and supply of skills in Europe
in a regular, consistent and systematic way are now well established. The
Lisbon agenda and the ʻnew skills for new jobs  ̓initiative, followed by a number
of related policy documents, have given high priority to anticipation of changing
skill needs. This project aims at extending previous work on the demand side
to cover the supply of skills. The present publication covers the EU without
Bulgaria, Malta and Romania, but includes Norway (hereinafter ʻEU-25*ʼ).
Bulgaria, Malta and Romania are not included for various reasons discussed
in more detail below.

(2)  Cedefop is currently working on updating forecasts of both skill supply and skill demand in Europe
with financial support from the ʻProgress programmeʼ managed by the European Commission,
Directorate-General for Employment, Social Affairs and Equal Opportunities. This subsequent
research activity on regularly forecasting skill supply and demand in Europe started in 2008.

(3)  In particular, with the set of demand-side projections published by Cedefop in 2008 (Cedefop, 2008a).



The use of common models and assumptions, however, does always allow
incorporation of ʻlocalʼ knowledge about detailed policy and other factors that
may affect skills supply. The results presented in this publication, therefore,
need to be placed in context and supplemented by other qualitative information
before any policy recommendations are made.

Key findings

The results suggest substantial further increases in the supply of both high-
and medium-level qualifications across Europe. The rates of increase are
generally higher for women than for men, which means that women will have
higher-level (formal) qualifications than men in the future. In contrast, the
proportion of people with low-level qualifications is projected to decline across
Europe. This decline is projected to be sharper for women than for men. These
general trends are observed in almost all countries. They are in line with the
Lisbon agenda, which aims at increasing the proportion of people holding
higher-level educational qualifications.

The proportion of people with high-level qualifications has risen steadily in
recent years in most countries. This is reflected in the aggregate numbers for
both the population and the labour force. The baseline scenario projects that
between 2007 and 2020 the population of Europe (EU-25*) aged 15+ holding
high-level qualifications (ISCED 5 and 6) will increase by almost 32 million.
Similarly, the number of people in the labour force (in other words,
economically active people aged 15+) with high-level qualifications, is
projected to increase by more than 20 million.

The number of people with medium-level qualification is also expected to
rise, although not as sharply as for the high-level qualification. Between 2007
and 2020 the population of Europe (EU-25*) aged 15+ holding medium-level
qualification will increase by almost 18 million and the labour force will increase
by more than 3 million. However, the qualification structure of the labour force
in 2020 shows that almost half of the labour force will hold medium-level
qualifications.

In contrast, the proportions and number of those with low-level or no
qualifications have been steadily falling. Between 2007 and 2020 the population
of Europe (EU-25*) aged 15+ with low-level or no qualifications will fall by more
than 28 million and the labour force will contract by more than 18 million.

The results for those aged 25-64 (taking into account only the age cohorts
that are likely to have completed most of their studies) confirm the general
trends identified earlier. The results also show that the European benchmark
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for 2010, namely that Member States should ensure 80 % or more of 25-64
years old in the EU having at least upper secondary education, will be reached
by 2020 (almost 82 %).

When age groups are examined in more detail, notable variations can be
observed. Young people, aged 15-24, are projected to experience only
moderate increases in high-level qualifications, while the levels of those with
medium- and low-level qualifications are expected to decline. This can be
attributed in part to the general decline in the total numbers in these age
groups and to the fact that young people are still in the process of acquiring
qualifications (hence the slow growth in the number of those with high-level
qualifications). 

For older age groups (25+) the increase in the numbers with high-level
qualifications is much sharper, especially for women. The age group 30-39 is
projected to experience some of the biggest increases in high-level
qualifications. 

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

The qualification structure of those aged 65 and over also changes
substantially with time as the younger cohorts with medium- and high-level
qualifications move into this group. For example, the number of low-skilled
people in this age group is projected to fall to around 49 % in 2020, compared
to 67 % in 2000, and in the labour force (economically active) it is projected
to fall to 41 % from 63 % during the same period. The number of people with
a medium-level qualification as their highest level is projected to increase the
most.

Alternative scenarios – one pessimistic, the other more optimistic – project
that changes in labour-force qualifications will move in the same general
directions. The pessimistic scenario projects a decline in the labour force for
all qualification levels, while both the baseline and the positive scenario project
an increase. 

The optimistic scenario includes the assumption that there will be no
significant labour shortages in European labour markets that might restrict
growth, that labour-market participation rates across Europe will improve and
that Europe will be able to attract skilled labour from abroad. 

In contrast, the pessimistic scenario assumes a deteriorating economic
situation, with government measures to reduce innovation and fewer people
entering the labour market. 

Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report14



All scenarios project that there will be increases for medium- and high-level
qualifications, with the number of people with high-level qualifications projected
to increase most. All scenarios project a decline in the total number of people
with low-level qualifications.

Although the overall results suggest a relatively positive picture, one
concern for policy-makers is whether the historical trends identified will
continue undisturbed by the recent economic crisis. It is possible that the crisis
may disrupt the steady improvement in qualification profiles observed over
recent decades. Initial indications are that the immediate impact of the crisis
may be increasing educational participation and qualification acquisition as
individuals delay entry into a depressed labour market; they may also expect
better opportunities with higher-level qualifications after the recovery. In the
longer term, potential financial constraints may discourage investment in
human capital. Policy-makers may need to take proactive steps to ensure that
the projected improvements are realised and that investment, both in initial
education and in continuing training and adult education, will continue.

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

Methodology

The project developed the basic database and tools required to produce a
comprehensive and consistent set of skill supply projections for all countries
in the EU.

Building on the previous skill-demand forecast (Cedefop, 2008a), this
project extends the modular approach adopted there to the anticipation of
Europeʼs future skills. The advantages of a modular approach are that it aids
independent development and improvement of the different parts of the
system. In combination, the modules provide a general conceptual framework
for producing regular quantitative projections of changing skill needs and skills
supply. In the present project three new modules have been added to the four
main modules of the skill-demand forecast (Cedefop, 2008a):
(a)  Module 1* – E3ME*: an augmented/extended version of the existing E3ME

pan-European macroeconomic model, which incorporates a new
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demographic and labour-supply module. This provides historical analysis
and projections of overall labour supply by age and gender;

(b)  Module 5 – StockMOD: an analysis of labour force survey (LFS) microdata
from Eurostat to predict the probabilities of the population and the labour
force achieving different levels of qualification (focusing on overall number
of people with the three broad levels of qualification, defined by the
highest-level of qualification held);

(c)  Module 6 – FlowMOD: an analysis of aggregate flow data published by
Eurostat/OECD (on enrolment and graduation) to produce a
complementary analysis of participation and qualification rates by broad
age groups.

The approach adopts common methods and models for all countries.
Together the demand and supply databases and the models and modules
constitute the overall conceptual framework for analysis of future
developments in skills demand and supply.

The conceptual framework has been designed to facilitate further
development and customisation. The present results are intended to continue
the dialogue with experts from other countries, who are likely to have much
greater knowledge about trends in their own countries. This conceptual
framework provides an opportunity for this knowledge to be efficiently and
transparently incorporated in future assessments.

The project is based on official data sources for the whole of Europe. In
particular it draws on Eurostat demographics data, national accounts (NA),
the LFS and additional data on flows of those acquiring and attaining
qualifications.

The projections presented in this publication are the results of this pilot
project. In many cases the data used are still subject to some uncertainty,
reflecting the general problems of pushing the LFS and other data to the limits
in terms of the amount of detail they can reveal. By presenting such results for
further expert scrutiny, a dialogue that has already been launched at Cedefop
Skillsnet expert workshops, and other events can be used to improve the
results in Cedefopʼs subsequent project on developing regular forecasts of
skill supply and demand in Europe. In addition to the results reported in this
publication, a completely revised set of Excel workbooks has been produced
containing the data for each country. They represent the most comprehensive
and consistent sets of skill supply projections ever produced for Europe.
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Conclusions

There are still many data problems and questions unresolved. The sample sizes
in the LFS are often inadequate for providing robust more detailed estimates.
Even for many of the larger countries there are problems with the data, which
can probably only be resolved through painstaking dialogue between individual
country experts and the relevant statistical authorities. Efforts to address these
concerns will be made in the continuing research project recently initiated by
Cedefop and supported by the European Commission.

Despite these reservations about the quality of the existing data, many of
the trends which emerge from the analysis are quite robust and are unaffected
by the detailed problems of many of the data used and by the detailed
specifications for the models used to explain changing patterns of skill supply.
This suggests that such projections can provide valuable information to a
broad range of users.

A very important matter from a policy perspective is the possibility of skill
imbalances in the labour market. Such information can, in conjunction with
corresponding demand estimates, throw light on possible future developments
in European labour markets, highlighting potential education mismatches and
helping to inform decisions on investment in skills, especially formal
qualifications, made by individuals, organisations and policy-makers.

Comparing current demand and supply projections is problematic for both
practical and theoretical reasons. For instance, this forecast relied on different
vintages of the EU LFS data and different population projections than the
previous demand forecast. For many countries estimates have been significantly
revised. Other circumstances, including the general economic and labour-market
situation, have also changed significantly since the previous projections were
made. Unless the two sets of results are based on common data and are carried
out simultaneously, they cannot be directly compared. This report discusses
these issues, as well as various other conceptual and methodological issues
regarding imbalances, which provide useful insights for future work.

Such pan-European projections are not intended to be a substitute for what
is already being done nationally but rather to complement it, providing, for the
first time, a broad and consistent overview for the whole of Europe. This may
not be able to compete with the forecasting work of individual countries, which
draws on many years investment in data, systems and knowledge, but it does
provide a common conceptual framework within which these more detailed
analyses can be compared.
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CHAPTER 1

Introduction

1.1.  Objectives

This report sets out a systematic approach to analysing the future skill supply
of EU Member States, using common models and data sources. It builds on
an existing general conceptual framework that was established to consider
the demand for skills (Cedefop, 2008a). The results presented here are
intended as a starting point for further development.

The main aims of this project are to develop procedures and to process the
available data to deliver the first medium-term forecast of skill supply in
Europe. The work builds on the firm foundations already laid by the team (4),
including previous work carried out by Cedefop (5) and research specific to
their individual countries. The project had the following main objectives:
(a)  to develop a robust and consistent database and projection models to

enable the production of benchmark skill-supply projections for all Member
States;

(b)  to use the database and models to develop a full set of skill-supply
projections, up to the year 2020, including a range of alternative scenarios;

(c)  to compare those projections with the skill-demand projections produced
previously in the companion project ʻmedium-term forecast of occupational
skill needs in Europe (Cedefop, 2008a);

(d)  to present these results in such a way as to initiate and foster systematic
dialogue with experts in other countries.

The present document is a key step in disseminating the projections to a
wider audience.

Extensive reviews of existing approaches to supply-side modelling,
forecasts and projections were undertaken at the start of the project. Previous
research suggests that there are a number of ways to model and project the
labour supply and the skills supply (as measured by qualifications attained).

(4)  The team was led by the IER at the University of Warwick in the UK. It also included CE and the ROA
based at Maastricht University in the Netherlands.

(5)  Project on medium–term forecast of occupational skill needs in Europe (Cedefop, 2008a).



The present analysis builds on these previous studies, including Cedefopʼs
recent work on the implications of demographic changes for vocational
education (Cedefop, 2008b) and work done in individual Member States. The
models adopted are generally much less sophisticated than those used in
some individual Members States owing to the limitations of the available pan-
European data. In particular, it is not possible at present to develop
fully-fledged stock-flow models.

1.2.  Approach and methods: modular approach
and general conceptual framework

The project adopts a modular approach, building on that developed in the
earlier demand-side project and also extends the related conceptual
framework, focusing on the supply side.

To explore skill demands, four separate modules can be used from the
modular approach developed in the earlier project to focus on occupations
and qualifications:
(a)  Module 1: a set of multi-sectoral macroeconomic forecasts, based on the

E3ME macroeconomic model;
(b)  Module 2: an occupational model, focused on explaining expansion

demand within sectors, which adopts common classifications and data
sources (EDMOD);

(c)  Module 3: a qualifications module (QMOD), based on similar data sources
(mainly LFS), but focusing on the implications for qualification employment
patterns within occupations (demand) rather than the supply side;

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

The supply-side work adds the following:
(a)  Module 1*: E3ME* macroeconomic model (as Module 1, but including new

elements such as an aggregate labour supply model now embedded
within it);

(b)  Module 5: qualifications model (number of people by qualifications held,
StockMOD);

(c)  Module 6: qualification model (flows of people acquiring and attaining
qualifications, FlowMOD).
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Figure 1 provides an overview of the main features of the three new
modules. The modular approach aids independent development and
improvement of parts of the system. In combination, the six main modules
constitute the current conceptual framework (details in Annex C), within which
it is relatively easy to insert 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.
Country workbooks were designed to be compatible with the demand-side
workbooks already developed in the previous project (more details about
country workbooks in Section 2.1).

Initial versions of these workbooks were distributed to experts in each
country in 2008 to enable them to assist in validating the data for each country.
The final versions of the workbooks allow users to experiment with
alternatives, which can then be fed back to the core research team to develop
and improve the basic forecasts (6).

Figure 1.  Modelling the supply of skills (framework)
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The aim of the present supply forecast project is not to replace national
forecasts, nor to seek to criticise or undermine them; it is rather to present an
alternative view, set within a much broader European context that puts the
individual country results into perspective. The aim is to work with country
experts to try to reach consensus on historical patterns and the main
underlying trends.

To carry out a consistent and regular set of quantitative supply projections
requires a robust database, containing comparable data for all countries, and
an estimation by suitable models using econometric methods, which can be
used to predict future developments. It includes:
(a)  development of consistent demographic and labour-supply data by age

and gender, and analysis of the data to develop models and projections
as part of E3ME;

(b)  analysis of Eurostat and LFS microdata on qualifications held, by
population, labour force and employed workforce, using multi-logit and
other methods to establish the probabilities of individuals in each country
attaining the different levels of qualification;

(c)  collation and analysis of aggregate data on educational participation and
graduation, flows through the educational system, and transitions from
education to the labour market, making plausible assumptions if data are
missing and including integration with the other elements of the database
((a) and (b) above);

(d)  further synthesis and analysis, including involvement of individual country
experts to bring in country-specific expertise and insights.

All this has been done from a medium-term perspective (up to the year
2020), breaking skills levels down by ISCED (Annex B) to as detailed a level
as the data will sustain. The analysis has been conducted for each of the
EU-27 (without Bulgaria, Malta and Romania) plus Norway (7). Different
variants have been explored, to illustrate the sensitivity of the results to
alternative assumptions, where possible.

Many of the historical data are only available up to 2005 or 2006. Some
historical data, especially those used in E3ME, extend to 2007 and
occasionally 2008. For practical purposes, 2007 has been used as the
historical benchmark, from which the formal projections stretch into the future.

More detailed information about the methodology is available in the
Annexes C and D.
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1.3.  Structure of the publication

A key issue the project addresses is what are the best data and methods to
be used to measure changing skill supplies. These and other data-related
issues are discussed briefly in Section 2.1.

Section 2.2 provides a brief overview of Module 1*, integration of a detailed
model of the overall supply of labour by age and gender in the macroeconomic
model, and the results the module produces. The development of alternative
scenarios are also discussed. A criticism often made of quantitative projections
is that they focus too much on a single-point forecast. One way of dealing with
this criticism is to present a range of alternative views or scenarios which can
encompass the most likely outcomes. Pollitt and Chewpreecha (2008) explore
all these issues in greater depth.

Section 2.3 focuses on Module 5. This deals with modelling the probability
of the population and labour force attaining certain qualification levels. Different
approaches to modelling skills supply are summarised, drawing on the more
detailed discussion in Livanos and Wilson (2008). This considers the ideal
theoretical approach to such issues, as well as the limitations posed by data
availability and other problems.

Section 2.4 presents an overview of an alternative approach focusing on
flows; this represents Module 6. A discussion of 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 Cörvers et al. (2008).

Chapter 3 brings all this together, and presents a summary of the results
from the project, which draw on the macroeconomic scenarios from E3ME
combined with other assumptions from each of the other modules. The
discussion in this section also considers the sensitivity of the results to various
other assumptions.

Chapter 4 considers the implications of possible mismatches and
imbalances in the demand for and supply of skills. The discussion here is
largely conceptual and methodological since there are a number of practical
difficulties which prevent a direct comparison between the supply projections
presented here and the previous set of demand projections (Cedefop, 2008a).

The final chapter draws some conclusions from the project, including policy
implications, and identifies outstanding issues for research and a possible way
forward.

Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report22



CHAPTER 2

Data issues and methodology

2.1.  Data issues

2.1.1.  Review of data sources
Existing data sources were reviewed to assess the quality of the data and its
fitness for purpose within each module. This was coherent with the overall aim
of developing a supply-side database suitable for supporting regular
quantitative supply-side projections that are consistent between countries and
with the existing demand-side projections.

A number of key data sources were identified and reviewed. These
included:
(a)  Eurostat data on demographics and labour supply by age and gender (this

provides benchmark estimates of overall supply);
(b)  Eurostat/LFS data on detailed patterns of the qualifications held by the

population, including economically active and employed people (this
includes the education and training section of the Eurostat harmonised
database on population and social conditions);

(c)  the Unesco-OECD-Eurostat (UOE) data collection on education statistics
(student participation and graduation rates). These data are collected from
the joint Unesco Institute of Statistics (UIS)/OECD/Eurostat questionnaires
on education statistics which constitute the core of the database on
education. Each of the 27 countries considered provided data from
administrative records using commonly agreed definitions;

(d)  individual country data, accessed through dialogue with individual country
experts.

2.1.2.  Measuring and modelling overall skills supply (stocks)
The LFS, conducted in a consistent fashion across the EU and collated by
Eurostat, provides an invaluable source of information on the skills supply. It
has the advantage of being conducted much more frequently than a typical
census. It also adopts much more standardised sets of questions and
classification systems.

While there are still some differences between countries, this source
provides a broadly consistent set of data that can be used for producing skill-
supply projections, mainly focusing on the overall number of those in the



population or the labour force who have acquired certain qualifications
(stocks). The data set focuses on the highest qualifications (levels of
education) held. ISCED 0-6 is the basis used for classifying the qualification
levels attained (see Annex B for details).

As described in more detail in Livanos and Wilson (2008) and Wilson
(2008), the EU LFS data set is not without faults and limitations. The LFS data
are sample data. For many countries the time series are short and the number
of respondents within a particular cell is often very low. There are also
problems relating to the lack of consistency in definitions of qualifications
across countries and over time. This means that the estimates are, in some
cases, neither very precise nor robust.

2.1.3.  Other data issues
There are a number of other data-comparability and quality issues that have
emerged during the project. They relate in particular to the comparison of
supply and demand estimates. Direct comparisons are problematic because
the current projections and the previous demand projections use different
demographic projections and different vintages of the LFS and other data
sources, such as national accounts (8). These difficulties are discussed in more
detail in Chapter 4.

2.1.4.  Flow data
The data on stocks have been complemented by information on flows from the
joint UOE database. This includes information on educational participation
and attainment by age group, including graduation rates by level and field of
education. The data come from questionnaires on education statistics, which
constitute the core of the database on education for a range of developed
countries, including the EU. Each of the 27 Member States considered
provided data from administrative records on the basis of commonly agreed
definitions. As noted by Cörvers et al., 2008, there are problems of consistency
with the stock-based estimates, although the two data sets appear to tell a
broadly similar story (for more details see Cörvers et al., 2008).

2.1.5.  The country workbooks
As with the demand-side project, the supply-side work has involved producing
a series of separate country workbooks, plus a European overview, in a
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standard format. Each workbook includes both historical data and a
benchmark set of skill-supply projections.

Livanos and Wilson (2008) describe the main features of the workbooks
which contain detailed supply data for each country. They also contain data
prepared by individual country experts. The workbooks include facilities to
enable users to customise results, including the ability to:
(a)  incorporate alternative data;
(b)  adopt alternative assumptions;
(c)  consider alternative scenarios (there are separate workbooks for each of

the three scenarios developed using E3ME).
Features embedded in the workbooks allow the user to access the

underlying data, link and combine the two main data sets and generate
alternative scenarios. The qualification proportions can be projected using
various techniques (results based on multi-logit analysis using individual data,
or time series analysis using aggregate data). These proportions can then be
used to split the population and labour-force projections from E3ME* to
generate the numbers in the population and labour force by broad qualification
level (9). Note that activity rates for different qualification categories are not
modelled explicitly but emerge from separate population and labour-force
analyses.

2.2.  Module 1*: overall labour supply scenarios
(E3ME*)

2.2.1.  E3ME* outline and overview
Most countries have done some macroeconomic modelling work at national

level and many include multi-sectoral and multi-regional sub-components.
There have been a few attempts to develop cross-country models within
Europe. Perhaps the most widely used is E3ME, developed by Cambridge
Econometrics in collaboration with others. 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 a detailed treatment of sectoral employment. 
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The model has been used for general macro analysis and for more focused
analysis of environment policies, as well as employment forecasting. Its pan-
European coverage is ideal for this project (10). It provides a detailed industry
analysis for each country/region within Europe (11). Further details are given
in Gardiner et al. (2007) and in Annex D.

Before the present project E3ME only had a fairly crude treatment of labour
supply. This distinguished gender but not age. This gap has now been filled
by new modelling work as described in detail in Pollitt and Chewpreecha
(2008). E3ME has been augmented to include a detailed treatment of labour
supply by age and gender. E3ME* enables the production of a set of
benchmark projections of labour supply that can be seen as part of a coherent
European perspective, rather than being based on projections and inputs from
individual countries. The use of the macroeconomic model sets the
macroeconomic context for the overall skill projections. This also enables the
development of alternative supply-side scenarios as described in more detail
in Sections 2.2.3 and 3.2 below. The main drivers of labour supply are
demographic; real wage output levels, unemployment rates, social benefits,
and the structure of the economy (manufacturing versus services).

E3ME* also provides (in principle) consistent predictions of the demand
side, including sectoral employment growth, taking into account factors such
as GDP growth, as well as the underlying changes in the components of
aggregate demand, demographic changes, etc. Such demand-side
perspectives are described in more detail in Gardiner et al. (2007). However,
these represent a different benchmark scenario to that underlying the present
results. They also use earlier vintages of data for many key indicators, so
direct comparisons are problematic. In future work on both demand and supply
projections will be developed simultaneously from a consistent
macroeconomic scenario (12).
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(10)  Europe is defined here as the 27 Member States (EU-27) plus Norway and Switzerland. In some
of the other modules Bulgaria, Malta, Romania and Switzerland are excluded because of problems
in obtaining consistent data on qualification patterns. All the results in this section also exclude
those four countries.

(11)  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 the computable general
equilibrium (CGE) models. It is essentially a dynamic simulation model estimated by econometric
methods. The main endogenous variables in E3ME 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.

(12)  Cedefop expects to finalise and present the updated forecasts in early 2010.



2.2.2.  Labour supply by age and gender
Pollitt and Chewpreecha (2008) explain in more detail how the new labour-
supply analysis fits into the broader E3ME model, and how the previous
treatment has been extended to cover both age and gender. This builds on
earlier work for the UK by Briscoe and Wilson (1992). They explore a range
of possible theoretical drivers of labour-market participation rates, before
subjecting these to empirical testing using best-practice time-series
methodologies. A number of factors are found to be important in explaining
changing patterns of labour-market participation, including hours worked, the
qualification mix, and unemployment. The results are generally statistically
robust and in line with prior theoretical expectations.

The equations estimated are then used to make projections of the labour
force by combining the predicted participation rates with projections of
population by age and gender based on Eurostat (2008 vintage) (more details
in Box 1).

Table 1 shows activity rates by age for the sum of all EU Member States
excluding Bulgaria, Malta and Romania but including Norway (13). They show
typical profiles in different age groups. There are low participation rates for
the very young and very old. The former reflects young peopleʼs investment
in education, while the latter shows the impact of retirement as older people
withdraw from the labour market.

The separate results for men and women indicate different patterns of
activity, with the activity rate for men being, in general, considerably higher
than for women. Table 2 shows activity rates by gender and age for the sum
of EU-25* countries, respectively.

Most countries show slight positive trends in overall labour-market
participation over time, but the patterns vary between different age groups
and between men and women. Although, historically, activity rates for women
have tended to be lower, they have been increasing fast. Continuing variation
between men and women illustrates the different family commitments of men
and women. Participation rates for women have been rising in almost all age
groups. The exceptions are the younger age groups which have been
investing more in education and consequently (still) exhibit low participation
rates.
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Activity rates for men have fallen over the last 20-30 years in many age
groups. For younger people this reflects a similar pattern of continued
investment in education. For older people (at least until recently) it reflected
trends towards earlier retirement. However, over recent years there has been
an upward trend in the overall activity rate, although there are several
countries where activity rates for men aged 30+ show a slight downward trend.
Some of the highest increases in activity rates are for people aged 50+. This
reflects the general trend towards longer working lives and perhaps concerns
about pensions and the consequent need to work longer. Countries where the
overall trend across all age groups and for both men and women has shown
a slight decline include Denmark, Finland, France, Italy, Luxembourg, Norway,
Poland, Slovakia and Spain. This trend may be reversed if concerns about
pensions and the tendency to retire later continue.

Table 1.  Activity rates by age, EU-25*

Males and females Percentage (%)

2000 2005 2007 2013 2020

15-19 25.5 24.9 24.9 23.6 23.3

20-24 65.8 65.2 65.0 65.0 65.0

25-29 82.3 82.9 83.3 84.2 85.0

30-39 85.3 86.1 86.7 87.5 88.2

40-49 84.0 85.6 86.3 87.1 87.8

50-54 74.6 78.1 79.5 80.2 80.6

55-59 55.1 59.8 60.7 61.9 64.0

60-64 23.5 28.6 30.2 30.6 32.7

65+ 3.7 4.0 4.1 4.3 4.7

15+ 56.3 57.2 57.5 57.0 55.8

Source: E3ME*.

Note: EU-25 without Malta but including Norway.
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Table 2.  Activity rates by age and gender, EU-25*

Females Percentage (%)

2000 2005 2007 2013 2020

15-19 23.2 22.6 22.8 22.3 22.1

20-24 60.7 60.3 59.9 59.7 59.7

25-29 74.6 76.1 77.1 78.9 80.2

30-39 75.3 77.5 78.3 79.2 80.0

40-49 75.0 78.2 79.2 80.5 81.9

50-54 63.3 69.3 71.3 72.0 72.4

55-59 42.8 49.6 51.0 53.0 56.0

60-64 15.5 20.3 22.2 22.4 23.9

65+ 2.3 2.4 2.5 2.6 2.7

15+ 47.4 49.2 49.8 49.6 48.6

Males Percentage (%)

2000 2005 2007 2013 2020

15-19 27.6 27.0 26.8 24.9 24.4

20-24 70.7 69.9 70.0 70.2 70.1

25-29 89.8 89.4 89.3 89.4 89.6

30-39 95.0 94.6 94.9 95.5 96.2

40-49 93.1 93.1 93.4 93.7 93.7

50-54 86.0 87.3 87.9 88.5 88.8

55-59 67.8 70.5 70.8 71.3 72.2

60-64 32.3 37.5 38.8 39.4 42.2

65+ 5.9 6.2 6.3 6.7 7.3

15+ 65.9 65.7 65.7 64.8 63.4

Source: E3ME*.

Note: EU-25 without Malta but including Norway.
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2.2.3.  Development of alternative scenarios
E3ME has also been set up to explore alternative scenarios for the labour
supply. Two main scenarios are explored in addition to the central benchmark
(baseline scenario). These present more and less optimistic outcomes, based
on a range of different assumptions about the prospects for economic growth
and competitiveness, social welfare and government policies, technological
change, globalisation and mobility.

The outcomes are more or less symmetric around the central view, with
overall labour supply varying by plus or minus 5 %. More detailed analysis
reveals many variations between countries, and sensitivity to different types
of assumption. The alternative scenarios and their assumptions are described
in more detail in Section 3.2.

2.3.  Module 5: probability of attaining qualifications
(StockMOD)

2.3.1.  Overview
Although there has been much academic work on educational choice and
related issues, it has focused only rarely on models suitable for developing
skill-supply projections. Some work in individual Member States has made
progress in this direction, but the progress has usually been due to access to
specific data that is not generally available at a pan-European level.

Best practice involves full analysis of both stocks and flows. Stocks in one
period are related to stocks in an earlier period, plus inflows and less any
outflows. The flows can be linked to demographic developments, migration
and to a range of behavioural drivers, including economic and social factors.
Livanos and Wilson (2008) briefly review this research before presenting a
much simpler approach, which focuses solely on changes in the average
qualification patterns within stocks and so takes account of the limitations of
the data available at a pan-European level.

The methodology is based on analysis of changes in data patterns in each
country separately for the stocks of people in the population and in the labour
force, defined by the highest qualification held. These data are taken from the
EU LFS. This avoids the problems of incomparable systems of classification in
country-specific data. The data used are all drawn from information harmonised
by Eurostat.

Nevertheless, it is also clear from the analysis that there are still problems
in comparing countries due to the way qualifications are coded in the LFS.
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There are also difficulties in comparing the data for some countries over time
owing to undocumented discontinuities due to changes in the classification or
definitions used.

However, the results suggest that, even though the historical data on the
highest qualifications attained are not perfect, it is possible to begin to explore
the implications for the future supply of qualifications in the population and the
labour force. Many of the trends appear to be robust and common to all
countries. However, there are some significant data limitations for some
countries that make further research necessary, as indicated below.

Ideally, in the longer term, this approach could also be extended to include
a much more sophisticated analysis of the supply side that could include a
sharper focus on the factors which influence flows and more details about the
types of qualification held. These possibilities are being explored in a
subsequent Cedefop project to develop regular forecasts of the skill supply
and demand in Europe.

Another key aspect is distinguishing supply issues from demand issues.
The present exercise focuses on changing supply patterns, with no reference
to demand-side developments. In practice, the changes observed are likely to
have been the result of a combination of both demand and supply influences.
Future work will need to pay greater attention to distinguishing supply and
demand influences and determining the interaction between them.

Another related issue is the possibility of measuring imbalances and
mismatches between supply and demand. The previous project (Cedefop,
2008a) developed demand projections for different levels of qualification. In
principle, these can be compared with the supply-side projections presented
here. In practice, such comparisons are problematic for conceptual and
practical reasons. Chapter 4 discusses some of the methodological and
conceptual issues surrounding the measurement of imbalances and
mismatches. Chapter 4 also outlines some of the practical difficulties involved
in making such comparisons on the basis of the present results. It concludes
that there are currently too many inconsistencies between the initial demand
and new supply projections to make direct comparisons meaningful, but further
work would make such analysis feasible.

2.3.2.  Issues in developing stock-flow models
In principle, it is possible to develop quite sophisticated analyses of the number
of people qualified at a higher level by using information on the flows of people
through the education system and the labour market. The overall supply of
people with higher-level formal qualifications (ISCED 5 and 6) is relatively
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straightforward to conceptualise and model. However, there are considerable
conceptual and practical difficulties in extending this:
(a)  to include lower-level qualifications (e.g. ISCED 1-2);
(b)  to conceptualise the idea of supply to cover specific dimensions such as

occupation, sector and geographical area.
One of the problems faced (as noted by Cörvers et al., 2008) is that

education systems in most countries are not completely hierarchical. These
issues are discussed in turn.

The first problem to be addressed in extending stock-flow models to cover
the full range of qualifications is the much more limited information available
on flows for lower-level qualifications (especially ISCED 1-2). Ideally, stock-
flow modelling requires a comprehensive set of demographic accounts
showing how individuals progress through the education system and the
labour market over time. In practice such detailed accounts do not exist,
although there is a considerable amount of information on certain flows, which
has been exploited in Module 6.

Statistical agencies collect and publish a considerable amount of
information on the higher education system in particular. In principle, this can
be used to develop estimates of the main flows involved and so develop stock-
flow models of this process. In practice, this information is often inconsistent
and far from comprehensive. It is also not consistent between countries.

For lower-level qualifications, while there is an enormous amount of detailed
information available on the acquisition of qualifications, there is much less
information on previously held qualifications. This makes it difficult, if not
impossible, to develop stock-flow models analogous to those constructed for
higher levels, as in Wilson and Bosworth (2006) for the UK.

As people acquire qualifications equivalent to ISCED 4, 5 and 6, it is almost
inevitable that the proportions of people with ISCED 1-3 as their highest
qualification will fall. This can mean that, despite increases in the number of
people acquiring ISCED 1-3, the number of people with ISCED 1-3 as their
highest qualification may actually decline in absolute and relative terms.

2.3.3.  Issues in modelling supply by qualification
Livanos and Wilson (2008) review the previous theoretical and empirical
approaches to modelling and forecasting the supply of people with different
levels of qualifications. Where detailed data were available, researchers have
exploited them. More often than not, however, the paucity of information
available has resulted in very simple approaches, applying time series
methods, frequently based on a single variable (time), rather than
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multivariate, behavioural approaches.
The ideal approach would probably be based on a linked stock-flow model,

with future stocks being related to past ones by an accounting relationship,
with separate analysis of all relevant inflows and outflows, including flows of
people into and out of education and outflows for various reasons (including
mortality, migration and flows into and out of economic activity).

Given suitable data, such flows can be explained using behavioural models,
such as the human capital approach. This argues that education can be
regarded as an investment and that the decisions of people to participate in
education and to acquire qualifications are influenced by the returns on such
investment. Based on such theories, the supply of skills (as measured by
qualifications) can be related to career choices that are influenced by a range
of economic and other determinants, including:
(a)  pay (returns on investment in qualification);
(b)  employment opportunities when searching for a job;
(c)  social security and tax system;
(d)  personal and household characteristics;
(e)  other economic and social factors.

Previous pan-European empirical research on these issues is quite limited,
especially at a detailed level. In practice, pan-European data to construct such
models are not generally currently available. There is quite a large gap
between the ideal theoretical model and the typical specifications used in most
national-level skills-supply projections.

There are pan-European stock data available from the LFS and more limited
flow data as described in the Section 2.4. In both cases, the period covered
by the available time series data is also very short. In practice, such data only
allow for fairly very simple extrapolative procedures (using linear or non-linear
methods). Effectively, time is the only independent variable, acting as a proxy
for other factors.

The following section presents an approach with a focus on selected flows.
However, these data are not suitable for developing a fully-fledged stock-flow
model. The next section simply analyses changing qualification patterns within
overall stocks, highlights the net result of all the unmeasured changes in
inflows and outflows. Until much better data are available on flows (consistent
with the stock estimates), this is all that will be feasible at a pan-European
level (14).

Data issues and methodology 33

(14)  These issues and possible further refinement of the models used to explain the changing skill supply
are discussed in more detail in Livanos and Wilson (2008).



2.3.4.  Modelling the supply of skills
To assess changing patterns of skill supply within each country, a simple model
has been constructed to develop projections of the supply of people by
qualification. This model looks at patterns in the qualifications currently held,
as reported in the LFS. Those patterns are then applied to independent
projections of the population aged 15+ and the labour force, both broken down
by age and gender, taken from Module 1* (E3ME*).

The LFS is a sample survey which collects information about current
educational attainment (individuals list qualifications currently held by level
and type). This information is used to ascertain the current stock of
qualifications, with the emphasis on the highest qualification held by age
group, gender and country. The models used effectively identify separate time
trends for each qualification level, which are then used to generate projections
of qualification attainment over the forecast period. The data on qualification
proportions are then mapped onto labour-force projections from the E3ME
model to project the number of people holding qualifications by age group and
gender.

The propensity to hold a given level of qualification is measured either using
aggregate data (based on information from the LFS as supplied by Eurostat)
or for individuals (using a pooled cross-sectional data set drawn from the EU
LFS microdata set). The trends are estimated using a multi-logit model
(estimated on the individual data) or some form of trend extrapolation (based
on aggregate data). The latter is the default method used in the detailed
country workbooks and is the basis for the results presented here. Variables
are introduced into the model specifically to capture ʻspatial effectsʼ (including
country-specific intercept and time trends for each qualification level, age
group and gender). This modelling strategy makes maximum use of the limited
sample size in the LFS. The analysis focuses on individual qualification
achievement levels (dependent variable) against a set of explanatory
variables. Demographics are controlled for by including age-band categories
across which qualifications achievement may be expected to vary.

Note that the focus is not primarily on explaining attainment per se; instead
it is on using the estimated historical trends by qualification level to project
future attainment, while controlling for other influences. This is done, either by
using econometric analysis of individual data from the LFS microdata set, or
using more simplistic trend-fitting methods applied to aggregate data. In both
cases, the time trend variables drive the projections, and the inclusion of the
age-gender categories allows independent projections by age and gender.
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The regression analysis of individual data uses a multinomial logit
specification. The propensity for individuals to obtain a given level of
qualification:

Qijk = αjk + βjkt + γA ijk + φGijk

where, i denotes the i th individual, j refers to the j th country and k is the k th
age group. Q takes values of 0 or 1 depending on whether the individual holds
a particular qualification or not. There are three qualification categories, high
medium and low, (one category is left out as the base group). A denotes a set
of age band dummies, taking values of 1 if the individual falls into a particular
age group. G is a gender dummy, taking values of 1 for women and 0 for men.
Finally, a set of time trend variables t are included, capturing changes in
achievement levels over time which differ by country and gender and for each
age band (15). The model is estimated using the multi-logit procedure in the
STATA software package, which constrains the proportion of individuals
holding each qualification level to sum to unity. Some typical results of the
multinomial logit regression are shown in Livanos and Wilson (2008).

The most robust and plausible results are obtained from some of the simpler
models using the aggregate data. Those models generally involve some form
of simple time trend rather than more sophisticated econometric models of
individual data, building in more behavioural content. Given the problems with
the current data this is probably not too surprising. As the data are extended
and improved it may be possible to add in more economic and other
behavioural content to this part of the modelling.

2.4.  Module 6: flows (FlowMOD)

2.4.1.  The importance of flows
In addition to analysing changes in the overall stocks of people acquiring
qualifications, it is important to consider flows. Ideally, this would comprise a
comprehensive examination of all the key inflows and outflows including:
(a)  both inflows into the stock of the population with different levels of formal

qualifications, including various intermediate flows as individuals make
their way through education;

(b)  outflows, for whatever reason (including outward migration, retirement and
mortality).
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Effectively, this would comprise a full set of demographic accounts, linking
the number of people in various socioeconomic ʻstatesʼ, from one period to
the next, in a comprehensive, detailed and systematic fashion. In practice,
especially at a pan-European level, obtaining all the data necessary to
develop such a set of demographic accounts is problematic. Even for
individual countries the available data are generally far from perfect,
although in some cases data are available to undertake more sophisticated
analysis (for example in Germany, the Netherlands and the UK), which is
why the approach is discussed in this section even though no results are
presented.

2.4.2.  A practical approach to analysis of flows
The report by Cörvers et al., 2008 focuses on developing a methodology to
derive projections of some of the flows that can be identified in a systematic
and consistent fashion across Europe. This analysis concentrates on young
people entering the labour market by educational level, based on aggregate
data from UOE. This data set includes information on the population, by age
group, following certain courses of study and the number of graduates by level
and field of education.

Cörvers et al., 2008, document the limitations of these data for the purposes
of the project, before setting out a general methodology for exploiting these
data to provide additional insights into trends and developments in the supply
of skills across Europe. They highlight two main data limitations:
(a)  missing values;
(b)  lack of information on the outflows from the education system.

Solutions are proposed to address the data limitations, and preliminary
models and projections are developed, including a comparison with the overall
numbers emerging from Module 5 (which is based purely on an analysis of
changing patterns within the stocks).

Cörvers et al., 2008, develop a model based on the so-called participation
rate method (Cedefop, 2008b, among others). Participation rates are defined
as the number of students, broken down by age bracket, gender and ISCED
level, divided by the population in the same age bracket. The participation rate
is calculated for all years between 1998 and 2005 for which data are available,
for each of the 29 countries in the dataset.

Cörvers et al., 2008, derive projections of the rates of students and
graduates by broad educational levels (ISCED 0-2+3C short, ISCED 3-4 and
ISCED 5-6). Projections of the number of students and number of graduates
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are then obtained by linking these participation and graduation rates to
Eurostat projections of the population.

Two scenarios have been produced to analyse flows. The first assumes
constant student participation and graduation rates by age, gender and
education level. The second incorporates a continuation of recently observed
participation or enrolments trends, although graduation rates for those enrolled
are assumed to be constant. For the former, the evolution of the number of
students and graduates results from population growth within age groups and
gender. For the latter, increased enrolment rates are taken into account.

The results vary between countries. In the first scenario, even though
participation rates by age and gender are assumed to be constant, the
aggregate (across all ages) participation rates change between 2006 and
2020. This reflects differences in population growth rates between age groups
and between men and women. Where allowance is made for trends in
enrolment rates, the rates are amplified. For some countries, the results are
not too different, implying relatively weak trends in enrolment rates (e.g.
Ireland, Luxembourg, Malta, the Netherlands, Austria, Portugal, Sweden and
the United Kingdom). Other countries have experienced more significant
increases in enrolment over the last decade; these trends will eventually level
off, as rates cannot exceed 100 %. Assuming that the trend will not weaken,
the forecasts can be regarded as an upper limit.

Because the population aged 15 to 34 is expected to shrink between 2006
and 2020 in most countries, the number of graduates will fall unless enrolment
rates increase. The number of graduates is projected to decrease at all levels
and for almost all countries between 2006 and 2020 in the first scenario.
However, taking into account recent positive trends in enrolment rates, the
numbers at ISCED 5 and 6 are forecast to increase in nearly all countries.

In principle, the stock method and the flow method applied on a consistent
dataset should be comparable. The change in the stock of people by education
in the working-age population is, by definition, equal to the inflow minus the
outflow. The inflow comes from new graduates or immigrants. The outflow is
due to morbidity or net outward migration, the latter constituting the bulk of
the outflow in most cases. Different qualification rates between older and
younger people result in a large cohort effect on average qualification levels
in the stock.

Differences between the change in the forecast stock and the inflow
forecast in the flow method could arise for a variety of reasons, including
variations in migrant qualification patterns. The main problem however is lack
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of consistency between the datasets being used, and in particular the fact that
the flow method uses data which suffer from double counting (16). This means
that the forecasts from the flow method will generally be biased upwards
compared to the stock-based estimates.

While there are some difficulties with the flow data, the results obtained
appear to be generally plausible. They are also broadly consistent with those
based solely on analysing changing patterns in stocks (Module 5), although it
is difficult to make direct comparisons, as Cörvers et al., 2008, point out. The
authors have general concerns about their results. Although the flow results
correlate with the stock results quite closely in some cases, there are concerns
about the consistency of the forecasts for some countries. The data problems
are especially severe for particular countries, which makes it difficult to
produce robust general forecasts. The focus in the remainder of this report is,
therefore, on the stock-based estimates.
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CHAPTER 3

Prospects for changing skill
supply in Europe

This chapter presents estimates and projections of the skill supply at a pan-
European level. They are driven by the new macroeconomic scenarios
produced by Cambridge Econometrics and use the stock-based results on the
number of people acquiring formal qualifications from Module 5.

The dialogue with individual country experts concerning the supply-side
results that were first produced in June 2008 has continued; all these results
have been considered by members of Cedefopʼs Skillsnet network and
feedback obtained from many countries. While it has not always been possible
to adopt all the suggestions made, the final results have benefited greatly from
this input (17).

These results are presented in even greater detail in supply country
workbooks, which are available from Cedefop to members of its Skillsnet
network (more details in Section 2.1). This has been a pilot project and, at this
stage, the results should be regarded as indicative of the kind of information
that it is possible to generate from this general approach rather than precise
predictions.

Section 3.1 presents the results on the supply of skills, focusing on the
stock-based estimates of the number of qualified people. They are driven by
the E3ME results on the overall labour supply and are based on Eurostat
demographic data rather than purely LFS estimates. The macro (baseline)
scenario is revised and updated in the light of the scenario that is used for the
demand-side projections reported in the earlier project (Cedefop, 2008a).
Section 3.1.1 presents an overview for Europe as a whole, focusing on people
aged 15+. Section 3.1.2 also presents pan-European results but focuses on
different age groups. Section 3.1.3 presents a selection of the more detailed
results, covering and comparing all the individual countries. Section 3.2 then
goes on to consider the sensitivity of the results to some key assumptions. In

(17)  The results have been extensively revised compared to those presented at Cedefop Skillsnet expert
workshop in Cambridge in December 2008. In particular the LFS data on qualification patterns are
now based on weighted estimates and therefore match the published data from Eurostat. Some of
the detailed country results have also been revised following particular comments.



particular, it explores what difference the alternative macro scenarios make
to the changing skill supply. Section 3.3 moves on to a summary of the
discussion about various issues that were raised by country experts during
the project.

For some purposes it is more informative to focus on the age groups 25
and older in education-related statistics. In many studies the working-age
population by qualification is defined as 25-64 year-olds, because cohorts
aged up to 25 have (mostly) not yet completed the acquisition of formal
qualifications. In some of the analysis below the patterns for that broad age
group are examined in more detail. In others the population (15+) is examined.

In general, the results are based on the assumption that the broad historical
trends in average qualification patterns observed over the past 5 to10 years
will continue, and that these recent patterns (for each country, gender and age
group) provide a useful guide to how the future might evolve. Those results are
combined with the demographic and labour-force numbers from Module 1*
(E3ME*) to generate the projected numbers in each category (18). Based on
these assumptions, there will be increases in both the proportions and the
number of people with medium- and high-level qualifications, both in the
population and the labour force. In contrast, the number of people with low-
level qualifications are expected to decline in absolute and proportional terms.

3.1.  Benchmark (baseline) scenario

3.1.1.  Pan-European prospects for those aged 15+
This section presents a summary of the results for all EU Member States
excluding Bulgaria, Malta and Romania, but including Norway. This group is
referred to throughout as EU-25*. In principle, the results could cover all the
current 27 Member States, plus Norway and Switzerland. However, it has not
been possible to include Malta and Switzerland at this stage as these two
countries are not included in the EU LFS microdata. They are currently
recorded with zero values in many of the tables. There were also problems in
obtaining consistent data for Bulgaria and Romania, so those countries are
also excluded from most of the analysis. Figure 2 illustrates population trends
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for the EU-25*. Similar information is available for the labour force (Figure 3
and in more detail in Tables 3 and 4).

In general, the proportion of people with high-level qualifications has risen
steadily in recent years in most countries and this is reflected in the aggregate
numbers in both the population and the labour force. In contrast, the
proportions and number of those holding low-level (or no) qualifications have
been steadily falling. 

The underlying historical trends are very clear in most countries and are
projected to continue, resulting in a steady increase in the number of those
with medium- and higher-levels of education rising throughout Europe. It is
projected that between the benchmark year 2007 and the target year 2020
the population of Europe aged 15+ (EU-25*) with high-level qualifications will
increase by almost 32 million. The numbers with no or low-level qualifications
will fall by rather more.

Similarly, the number of people in the labour force with high-level
qualifications is projected to increase by more than 20 million, while the
number with low-level qualifications will fall by an even larger amount.

These general trends are common to both men and women. Women have
seen the most significant rates of improvement in qualification levels attained
in recent years and these patterns are projected to continue. The rates of
increase in the number of women with high-level qualifications are significantly
higher than the rates for men for both the population and the labour force. For
example, between 2007 and 2020 the number of men in the population with
a high level of education is projected to increase by over 14 million compared
with an increase of over 17 million for women. In terms of percentage change,
the number of men with higher-level qualifications will increase by 38 % in the
population of working age while the corresponding figure for women is 46 %.

In contrast, the number of those with low-levels of formal qualifications in
both the population and the labour force are projected to decline dramatically
(by 28 and 18 million respectively). The decline will be around 29 % for the
labour force and around 19 % for the population of working age. The number
of women in the population with a low level of education will decline more
rapidly than the number of men with the same level (-22 % and -15 %
respectively). 

These changes are even more pronounced for the labour force as a whole.
While at first sight they may appear extreme, they largely reflect cohort effects.
As well-qualified young people enter the workforce, and older less well formally
qualified workers leave as they retire, the average qualification levels increase
very significantly.
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Table 3.  Population trends (those aged 15+) by gender 
and broad qualification levels, EU-25*

Levels (000s)

Males 2000 2007 2013 2020 000s

Low qualification 70 825 67 190 62 594 56 872 -3 635

Medium qualification 78 788 85 011 89 183 92 097 6 223

High qualification 31 630 38 263 45 002 52 643 6 633

All qualifications 181 243 190 464 196 779 201 612 9 221

Females 2000 2007 2013 2020 000s

Low qualification 91 706 82 961 74 168 64 828 -8 745

Medium qualification 74 382 82 385 88 552 93 268 8 004

High qualification 29 004 37 903 46 272 55 171 8 898

All qualifications 195 092 203 249 208 991 213 267 8 157

Males & females 2000 2007 2013 2020 000s

Low qualification 162 531 150 150 136 761 121 700 -12 381

Medium qualification 153 170 167 396 177 735 185 365 14 227

High qualification 60 635 76 166 91 274 107 814 15 531

All qualifications 376 336 393 713 405 770 414 879 17 378

Source:  IER estimates from qualifications model based on CE forecasts for the supply (from the E3ME model).
Note:      In qualification-related studies, the age groups for the working-age population are usually defined as those

aged 25-64 because younger cohorts (aged up to 24) have not yet completed their studies. This partly
explains the difference between 150 000 low-qualified people in 2007 in this table compared to the LFS
figure of 78 000 (which also includes Bulgaria and Romania). For this reason it may be preferable in some
circumstances to focus just on those aged 25 – 60/65. Figures 4 to 13 provide more detailed analysis by
age group. Even more detail by age is available in the workbooks and in Annex A.
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

-5.1 -0.7 -4 596 -6.8 -1.2 -10 318 -15.4 -1.3

7.9 1.1 4 172 4.9 0.8 7 086 8.3 0.6

21.0 2.8 6 739 17.6 2.7 14 380 37.6 2.5

5.1 0.7 6 315 3.3 0.5 11 148 5.9 0.4

% % p.a. 000s % % p.a. 000s % % p.a.

-9.5 -1.4 -8 793 -10.6 -1.9 -18 132 -21.9 -1.9

10.8 1.5 6 166 7.5 1.2 10 882 13.2 1.0

30.7 3.9 8 369 22.1 3.4 17 268 45.6 2.9

4.2 0.6 5 742 2.8 0.5 10 018 4.9 0.4

% % p.a. 000s % % p.a. 000s % % p.a.

-7.6 -1.1 -13 389 -8.9 -1.5 -28 450 -18.9 -1.6

9.3 1.3 10 339 6.2 1.0 17 968 10.7 0.8

25.6 3.3 15 107 19.8 3.1 31 648 41.6 2.7

4.6 0.6 12 057 3.1 0.5 21 166 5.4 0.4
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Table 4.  Labour-force trends (those aged 15+) by gender 
and broad qualification levels, EU-25*

Levels (000s)

Males 2000 2007 2013 2020 000s

Low qualification 38 050 35 289 31 578 26 933 -2 761

Medium qualification 57 548 61 024 62 575 62 567 3 476

High qualification 23 932 28 852 33 442 38 247 4 920

All qualifications 119 530 125 165 127 595 127 747 5 635

Females 2000 2007 2013 2020 000s

Low qualification 30 977 28 113 23 305 18 197 -2 864

Medium qualification 43 234 48 062 49 701 49 677 4 828

High qualification 18 256 25 128 30 624 35 825 6 872

All qualifications 92 467 101 303 103 630 103 698 8 836

Males & females 2000 2007 2013 2020 000s

Low qualification 69 027 63 402 54 883 45 130 -5 625

Medium qualification 100 782 109 086 112 277 112 244 8 304

High qualification 42 188 53 980 64 065 74 072 11 792

All qualifications 211 997 226 468 231 224 231 446 14 471

Source: IER estimates, based on the CE E3ME model.
Note:    In qualification-related studies, the age groups for the working age population/labour force are usually defined

as those aged 25-64 because younger cohorts (aged up to 24) have not yet completed their studies. For this
reason it may be preferable in some circumstances to focus just on those aged 25- 60/65. Figures 4 to 13
provide more detailed analysis by age group. Even more detail by age is available in the workbooks and in
Annex A.
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

-7.3 -1.1 -3 711 -10.5 -1.8 -8 356 -23.7 -2.1

6.0 0.8 1 551 2.5 0.4 1 543 2.5 0.2

20.6 2.7 4 589 15.9 2.5 9 395 32.6 2.2

4.7 0.7 2 430 1.9 0.3 2 582 2.1 0.2

% % p.a. 000s % % p.a. 000s % % p.a.

-9.2 -1.4 -4 808 -17.1 -3.1 -9 916 -35.3 -3.3

11.2 1.5 1 639 3.4 0.6 1 615 3.4 0.3

37.6 4.7 5 495 21.9 3.4 10 696 42.6 2.8

9.6 1.3 2 327 2.3 0.4 2 395 2.4 0.2

% % p.a. 000s % % p.a. 000s % % p.a.

-8.1 -1.2 -8 519 -13.4 -2.4 -18 272 -28.8 -2.6

8.2 1.1 3 191 2.9 0.5 3 158 2.9 0.2

28.0 3.6 10 085 18.7 2.9 20 092 37.2 2.5

6.8 0.9 4 756 2.1 0.3 4 978 2.2 0.2
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Figure 2. Supply trends, population (15+), EU-25*

Source: IER estimates from StockMOD.

Figure 3.  Supply trends, labour force (15+), EU-25*

Source: IER estimates from StockMOD.
Notes:  Figure 3 deliberately uses the same scale as Figure 2.

Historical data for Italy have been adjusted to smooth out a major discontinuity in 2004.



3.1.2.  Pan-European prospects for different age groups
Figures 4 to 13 illustrate the changing patterns for the different age groups.
They show the number of people (separately for men and women) in the total
population and the labour force, broken down by age group. These figures all
focus on the number of people for the years 2007 and 2020, according to the
highest level of qualification held. Detailed tables are presented in Annex A.

The number of people in the population with only low-level qualifications
fell for all age groups between 2000 and 2007 (with the exception of men aged
65+). Over the same period the number of people with high-level qualifications
increased rapidly for all age groups except the youngest. Those aged 15-19
are generally only just starting on the process of acquiring higher-level
qualifications; for those aged 20-24, this process is continuing in many cases.
Other age groups show a significant improvement over time, reflecting the fact
that each generation or cohort tends to be better qualified than its predecessor.
The 30-39 age group shows the largest decline in people with low-level
qualifications and the sharpest increase in people with high-level qualifications
over the same period.

These patterns are projected to continue, reflecting the improvement in the
highest-level qualifications held for most age groups and gender and with the
demographic changes in prospect. For instance, over the period 2000-20 the
30-39 age group is projected to experience a decline of more than 10 million
people with just low-level qualifications; at the same time, the number of
people holding high-level qualifications is projected to increase by more than
11 million.

These patterns are reflected in the results for the labour force. Between
2000 and 2007 there were big reductions in the number of people in the age
group 30-50 with low-level or no qualifications, and big increases in the
number with high-level qualifications. These trends are expected to continue
up to 2020. They reflect increases in the qualifications being acquired by those
in the workforce but, more importantly, the fact that each age cohort tends to
be better qualified than its predecessor. At some point this progression will
meet its natural limit, but the positive cohort effects are likely to continue for
the period covered by these projections.

Figures 8 and 11 show net projected changes in the number of people in the
population and the labour force over the period 2007-20, highlighting those
with different levels of qualification (including those with medium-level
qualifications), again broken down by age and gender. The top left panels
focus on the changes for all 25 to 64 year-olds, highlighting the age cohorts
that are likely to have completed most of their studies. These results confirm
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the general trends identified earlier, suggesting that for Europe as a whole
there is likely to be a significant increase in the number of people (both in the
population and in the labour force) holding high-level qualifications. A more
moderate increase is projected for those holding medium-level qualifications
and a marked decline for those with low-level qualifications.

When age groups are examined in more detail, notable variations can be
observed. Young people, aged 15-24, are projected to experience only
moderate increases in high-level qualifications, while the number of those
holding medium-level and low-level qualifications are expected to decline. This
can be attributed to the general decline in the total number of people in these
age groups, and to the fact that young people are still in the process of
acquiring qualifications (hence the slow growth in the number of those with
high-level qualifications). 

However, for older age groups (25+) the increase in the number of people
with high-level qualifications is much more marked, especially for women. The
age group 30-39 is projected to experience some of the largest increases at
high level. The number of people with medium-level qualifications as their
highest qualification is projected to decline for all of the groups aged 15-39, but
to increase for the groups aged 40+. This reflects cohort effects as people age
and the fact that younger people are generally better qualified than older
people. A much higher proportion of young people is likely to have acquired
higher qualifications, whereas older people are generally less well qualified.

People aged 65 and more have a very low participation rate in the labour
market, although this is projected to increase by 0.5 % by 2020. This reflects
the recent trend towards earlier retirement, which may be reversed as a result
of concerns about pensions and economic conditions, and the trend towards
longer working lives and policies that promote that trend. It is projected that
there will be 20 million more people in this age group in 2020 than there were
in 2007, but the labour force in this group will increase by less than 1.5 million.
The qualification structure of the age group changes substantially over time
(Figures 12 and 13) as the younger cohorts with medium- and high-level
qualifications move into this group.
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Figure 4. Population by age, gender and qualifications, in thousands
2007 and 2020, EU-25*

Source: IER estimates from StockMOD.

Figure 5.  Labour force by age, gender and qualifications, in thousands,
2007 and 2020, EU-25*

Source: IER estimates from StockMOD.
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Figure 6. Changing qualifications structure of the working 
age population (25-64), in %, EU-25*

Source: IER estimates from StockMOD.

Figure 7.  Changing qualifications structure of the working 
age population (25-64), by gender, in %, EU-25*

Source: IER estimates from StockMOD.
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Figure 8. Population by gender, age and qualifications, 
change in thousands, EU-25*

Source: IER estimates from StockMOD.



Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report52

Figure 9. Changing qualifications structure of the labour force (25-64),
in %, EU-25*

Source: IER estimates from StockMOD.

Figure 10.  Changing qualifications structure of the labour force (25-64)
by gender, in %, EU-25*

Source: IER estimates from StockMOD.
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Figure 11. Labour force by gender, age and qualifications, 
change in thousands, EU-25*

Source: IER estimates from StockMOD.
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Figure 12. Population (65+) by gender and qualifications, 
change in thousands, 2007-20, EU-25*

Source: IER estimates from StockMOD.

Figure 13.  Labour force (65+) by gender and qualifications, 
change in thousands, 2007-20, EU-25*

Source: IER estimates from StockMOD.



Annex A presents more detailed results for EU-25* broken down by
qualification levels, gender and age.

3.1.3. Individual country results
This section presents comparative results for all European countries covered
in the present analysis (EU-25, without Malta, plus Norway). The totals refer
to the EU-25* group (19).

3.1.3.1.  Population
Table 5 provides projections of the population aged 15+ by country (20),
illustrating the relative sizes of the 27 countries in terms of total population, as
well as overall trends in each case. The historical data and projections are
based on official Eurostat figures (2008 vintage) (see Pollitt and Chewpreecha
(2008) and Box 1 for further details).

Tables 6 to 8 enable comparisons to be made between countries at the
more detailed qualification-category level. It is clear that, even at this broad
level, there are significant variations, though many common themes emerge
in terms of changes over time.

In almost all countries, the proportion of people in the population aged 15+
with low-level qualifications fell between 2000 and 2007 (Table 6). However,
there are a few countries with much higher proportion in this category. In
Portugal, for example, even in 2007, over 75 % of the population were low-
qualified, in contrast to the Czech Republic and Norway, where the
corresponding figure is just 20 %. This raises questions about the
comparability of such estimates, although they are the best estimates currently
available. The new Cedefop project will make further efforts to improve the
consistency and quality of these data. In a few cases, such as Germany and
Ireland, the projections suggest only a modest fall in future proportions of those
with low-level qualifications, and in Denmark it actually increases slightly in
the short term.

Table 8 gives the number of people with higher-level qualifications. With
the exception of Finland and Lithuania, all countries show significant increases
in the proportion of the population aged 15+ holding such qualifications, and
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(19)  The earlier demand estimates did not include Bulgaria and Romania as they were not in the EU at
the start of that project. The supply analysis has not been able to include Malta and Switzerland fully
because they were not included in the EU LFS microdata supplied by Eurostat. All these countries
are included in the E3ME data for population and labour force. They will all be included in future
development work on skill demand and supply.

(20)  Data for all age groups by country, gender and qualifications is available in the country workbooks.
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Table 5.  Population of working age (15+), EU-25*

(000s) Share of

All qualifications 2000 2007 2013 2020 2000 2007

Belgium 8 435 8 779 9 128 9 426 2.2 2.2

Czech Republic 8 570 8 797 8 954 8 995 2.3 2.2

Denmark 4 350 4 427 4 586 4 714 1.2 1.1

Germany 69 263 70 857 71 295 71 208 18.4 18.0

Estonia 1 121 1 139 1 118 1 090 0.3 0.3

Greece 9 209 9 566 9 774 9 895 2.4 2.4

Spain 34 074 37 984 40 902 43 185 9.1 9.6

France 47 733 50 137 51 843 53 674 12.7 12.7

Ireland 2 949 3 431 3 860 4 265 0.8 0.9

Italy 48 759 50 736 52 150 53 204 13.0 12.9

Cyprus 533 639 716 788 0.1 0.2

Latvia 1 954 1 963 1 902 1 822 0.5 0.5

Lithuania 2 802 2 853 2 825 2 744 0.7 0.7

Luxembourg 352 388 422 458 0.1 0.1

Hungary 8 493 8 540 8 514 8 429 2.3 2.2

Netherlands 12 918 13 380 13 810 14 247 3.4 3.4

Norway 3 584 3 775 4 020 4 246 1.0 1.0

Austria 6 630 6 992 7 269 7 474 1.8 1.8

Poland 31 088 32 063 32 493 32 353 8.3 8.1

Portugal 8 539 8 954 9 210 9 503 2.3 2.3

Slovenia 1 667 1 727 1 762 1 766 0.4 0.4

Slovakia 4 330 4 521 4 615 4 639 1.2 1.1

Finland 4 228 4 367 4 509 4 586 1.1 1.1

Sweden 7 221 7 556 7 895 8 135 1.9 1.9

United Kingdom 47 536 50 141 52 197 54 036 12.6 12.7

EU-25* 376 336 393 713 405 770 414 879 100.0 100.0

Source: IER estimates from StockMOD.
Note:    People aged 15 and over; for 2000 Germany uses 2002 qualification figures, the first LFS data available;

Lithuania has a blip in LFS in the 200 high/medium proportions.
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EU-25* total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

2.2 2.3 350 4.0 0.7 298 3.3 0.5

2.2 2.2 157 1.8 0.3 42 0.5 0.1

1.1 1.1 159 3.6 0.6 128 2.8 0.4

17.6 17.2 438 0.6 0.1 -87 -0.1 0.0

0.3 0.3 -21 -1.9 -0.3 -29 -2.5 -0.4

2.4 2.4 208 2.2 0.4 121 1.2 0.2

10.1 10.4 2 918 7.7 1.2 2 282 5.6 0.8

12.8 12.9 1 706 3.4 0.6 1 831 3.5 0.5

1.0 1.0 429 12.5 2.0 405 10.5 1.4

12.9 12.8 1 414 2.8 0.5 1 054 2.0 0.3

0.2 0.2 78 12.1 1.9 71 10.0 1.4

0.5 0.4 -61 -3.1 -0.5 -80 -4.2 -0.6

0.7 0.7 -28 -1.0 -0.2 -82 -2.9 -0.4

0.1 0.1 34 8.6 1.4 36 8.5 1.2

2.1 2.0 -26 -0.3 -0.1 -86 -1.0 -0.1

3.4 3.4 430 3.2 0.5 437 3.2 0.4

1.0 1.0 245 6.5 1.1 225 5.6 0.8

1.8 1.8 277 4.0 0.6 206 2.8 0.4

8.0 7.8 430 1.3 0.2 -140 -0.4 -0.1

2.3 2.3 256 2.9 0.5 293 3.2 0.4

0.4 0.4 36 2.1 0.3 4 0.2 0.0

1.1 1.1 94 2.1 0.3 24 0.5 0.1

1.1 1.1 142 3.3 0.5 77 1.7 0.2

1.9 2.0 339 4.5 0.7 240 3.0 0.4

12.9 13.0 2 055 4.1 0.7 1 839 3.5 0.5

100.0 100.0 12 057 3.1 0.5 9 109 2.2 0.3
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Source: IER estimates from StockMOD.
Note:    People aged 15 and over; for 2000 Germany uses 2002 qualification figures, the first LFS data available;

Lithuania has a blip in LFS in the 200 high/medium proportions.

Table 6.  Population of working age (15+) by low qualification level, EU-25*

(000s) Share of

Low qualification 2000 2007 2013 2020 2000 2007

Belgium 4 218 3 813 3 402 2 907 50.0 43.4

Czech Republic 2 078 1 675 1 344 1 103 24.2 19.0

Denmark 1 422 1 342 1 401 1 387 32.7 30.3

Germany 18 801 19 423 18 955 18 693 27.1 27.4

Estonia 325 269 197 165 29.0 23.6

Greece 5 093 4 738 4 271 3 667 55.3 49.5

Spain 22 437 21 805 19 716 16 248 65.8 57.4

France 22 768 21 426 19 895 18 135 47.7 42.7

Ireland 1 444 1 367 1 332 1 310 49.0 39.8

Italy 30 139 29 398 29 269 28 592 61.8 57.9

Cyprus 254 257 254 230 47.7 40.3

Latvia 606 566 471 425 31.0 28.8

Lithuania 901 812 650 536 32.2 28.5

Luxembourg 153 164 164 155 43.5 42.2

Hungary 3 547 3 001 2 699 2 482 41.8 35.1

Netherlands 5 426 4 809 4 225 3 587 42.0 35.9

Norway 835 777 711 610 23.3 20.6

Austria 2 215 2 036 1 848 1 607 33.4 29.1

Poland 10 507 8 232 6 163 4 287 33.8 25.7

Portugal 7 017 6 722 6 224 5 494 82.2 75.1

Slovenia 568 468 379 301 34.0 27.1

Slovakia 1 251 1 077 876 688 28.9 23.8

Finland 1 445 1 473 1 477 1 538 34.2 33.7

Sweden 2 387 1 975 1 620 1 289 33.1 26.1

United Kingdom 16 696 12 526 9 218 6 264 35.1 25.0

EU-25* 162 531 150 150 136 761 121 700 43.2 38.1
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

37.3 30.8 -412 -10.8 -1.9 -494 -14.5 -2.2

15.0 12.3 -331 -19.8 -3.6 -240 -17.9 -2.8

30.6 29.4 60 4.4 0.7 -14 -1.0 -0.1

26.6 26.3 -468 -2.4 -0.4 -262 -1.4 -0.2

17.7 15.1 -72 -26.6 -5.0 -33 -16.5 -2.5

43.7 37.1 -468 -9.9 -1.7 -604 -14.1 -2.2

48.2 37.6 -2 088 -9.6 -1.7 -3 468 -17.6 -2.7

38.4 33.8 -1 531 -7.1 -1.2 -1 761 -8.8 -1.3

34.5 30.7 -34 -2.5 -0.4 -22 -1.7 -0.2

56.1 53.7 -130 -0.4 -0.1 -676 -2.3 -0.3

35.4 29.2 -4 -1.4 -0.2 -23 -9.3 -1.4

24.8 23.3 -95 -16.7 -3.0 -46 -9.8 -1.5

23.0 19.5 -162 -20.0 -3.6 -114 -17.5 -2.7

38.8 33.9 0 -0.1 0.0 -9 -5.4 -0.8

31.7 29.4 -302 -10.1 -1.8 -217 -8.0 -1.2

30.6 25.2 -583 -12.1 -2.1 -638 -15.1 -2.3

17.7 14.4 -66 -8.5 -1.5 -101 -14.2 -2.2

25.4 21.5 -188 -9.2 -1.6 -241 -13.0 -2.0

19.0 13.3 -2 069 -25.1 -4.7 -1 877 -30.4 -5.1

67.6 57.8 -498 -7.4 -1.3 -730 -11.7 -1.8

21.5 17.0 -89 -19.1 -3.5 -78 -20.6 -3.2

19.0 14.8 -201 -18.7 -3.4 -189 -21.5 -3.4

32.8 33.5 4 0.3 0.0 61 4.1 0.6

20.5 15.8 -355 -18.0 -3.3 -331 -20.4 -3.2

17.7 11.6 -3 308 -26.4 -5.0 -2 954 -32.0 -5.4

33.7 29.3 -13 389 -8.9 -1.5 -15 061 -11.0 -1.7
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Source: IER estimates from StockMOD.
Notes:   Persons aged 15 and over; for 2000 Germany uses 2002 qualification figures, the first LFS data available;

Lithuania has a blip in LFS in the 2000 high/medium proportion.

Table 7.  Population of working age (15+) by medium qualification level, EU-25*

(000s) Share of

Medium qualific. 2000 2007 2013 2020 2000 2007

Belgium 2 488 2 835 3 212 3 561 29.5 32.3

Czech Republic 5 721 6 144 6 440 6 488 66.7 69.8

Denmark 2 071 1 867 1 676 1 470 47.6 42.2

Germany 38 134 37 365 36 011 33 247 55.1 52.7

Estonia 549 560 556 526 48.9 49.1

Greece 3 007 3 256 3 522 3 757 32.7 34.0

Spain 5 701 7 583 10 005 13 342 16.7 20.0

France 16 756 18 528 20 188 22 150 35.1 37.0

Ireland 1 000 1 172 1 268 1 336 33.9 34.2

Italy 15 099 16 397 17 146 17 813 31.0 32.3

Cyprus 177 226 261 303 33.2 35.4

Latvia 1 074 1 044 1 007 925 55.0 53.2

Lithuania 1 022 1 433 1 408 1 305 36.5 50.2

Luxembourg 147 148 152 156 41.7 38.1

Hungary 4 012 4 287 4 291 4 104 47.2 50.2

Netherlands 5 028 5 153 5 140 4 979 38.9 38.5

Norway 1 850 2 016 2 221 2 401 51.6 53.4

Austria 3 652 3 952 4 150 4 241 55.1 56.5

Poland 17 979 19 138 19 373 18 949 57.8 59.7

Portugal 962 1 280 1 592 1 998 11.3 14.3

Slovenia 899 955 972 937 53.9 55.3

Slovakia 2 749 2 917 3 002 2 970 63.5 64.5

Finland 1 670 1 753 1 827 1 814 39.5 40.1

Sweden 3 114 3 720 4 198 4 465 43.1 49.2

United Kingdom 18 309 23 666 28 116 32 127 38.5 47.2

EU-25* 153 170 167 396 177 735 185 365 40.7 42.5
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

35.2 37.8 377 13.3 2.1 348 10.8 1.5

71.9 72.1 296 4.8 0.8 49 0.8 0.1

36.5 31.2 -191 -10.2 -1.8 -205 -12.3 -1.8

50.5 46.7 -1 354 -3.6 -0.6 -2 764 -7.7 -1.1

49.7 48.3 -4 -0.7 -0.1 -30 -5.3 -0.8

36.0 38.0 266 8.2 1.3 236 6.7 0.9

24.5 30.9 2 422 31.9 4.7 3 336 33.3 4.2

38.9 41.3 1 660 9.0 1.4 1 962 9.7 1.3

32.8 31.3 95 8.1 1.3 68 5.4 0.8

32.9 33.5 749 4.6 0.7 666 3.9 0.5

36.5 38.4 35 15.7 2.5 41 15.8 2.1

52.9 50.8 -37 -3.6 -0.6 -82 -8.1 -1.2

49.8 47.5 -24 -1.7 -0.3 -104 -7.4 -1.1

36.1 34.1 4 2.7 0.4 4 2.5 0.3

50.4 48.7 4 0.1 0.0 -187 -4.4 -0.6

37.2 35.0 -13 -0.3 0.0 -161 -3.1 -0.5

55.3 56.6 205 10.2 1.6 180 8.1 1.1

57.1 56.7 198 5.0 0.8 90 2.2 0.3

59.6 58.6 235 1.2 0.2 -424 -2.2 -0.3

17.3 21.0 311 24.3 3.7 406 25.5 3.3

55.2 53.1 17 1.8 0.3 -35 -3.6 -0.5

65.1 64.0 85 2.9 0.5 -32 -1.1 -0.2

40.5 39.6 73 4.2 0.7 -12 -0.7 -0.1

53.2 54.9 478 12.8 2.0 267 6.4 0.9

53.9 59.5 4 450 18.8 2.9 4 011 14.3 1.9

43.8 44.7 10 339 6.2 1.0 7 629 4.3 0.6
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Source: IER estimates from StockMOD.
Notes: Persons aged 15 and over; for 2000 Germany uses 2002 qualification figures, the first LFS data available;

Lithuania has a blip in LFS in the 2000 high/medium proportion.

Table 8. Population of working age (15+) by high-level qualification level, EU-25*

(000s) Share of

High qualification 2000 2007 2013 2020 2000 2007

Belgium 1 729 2 130 2 514 2 958 20.5 24.3

Czech Republic 772 978 1 171 1 404 9.0 11.1

Denmark 857 1 219 1 509 1 856 19.7 27.5

Germany 12 327 14 069 16 329 19 268 17.8 19.9

Estonia 248 311 365 398 22.1 27.3

Greece 1 109 1 572 1 982 2 470 12.0 16.4

Spain 5 936 8 596 11 180 13 595 17.4 22.6

France 8 209 10 183 11 760 13 389 17.2 20.3

Ireland 505 892 1 260 1 619 17.1 26.0

Italy 3 520 4 941 5 735 6 799 7.2 9.7

Cyprus 102 156 202 255 19.1 24.4

Latvia 274 353 424 472 14.0 18.0

Lithuania 879 609 767 903 31.4 21.3

Luxembourg 52 76 106 147 14.8 19.6

Hungary 934 1 253 1 524 1 843 11.0 14.7

Netherlands 2 463 3 418 4 445 5 680 19.1 25.5

Norway 900 982 1 087 1 234 25.1 26.0

Austria 763 1 003 1 270 1 627 11.5 14.3

Poland 2 602 4 693 6 956 9 117 8.4 14.6

Portugal 560 952 1 394 2 011 6.6 10.6

Slovenia 201 304 411 528 12.1 17.6

Slovakia 329 526 736 981 7.6 11.6

Finland 1 114 1 141 1 205 1 234 26.3 26.1

Sweden 1 719 1 861 2 078 2 381 23.8 24.6

United Kingdom 12 532 13 950 14 863 15 645 26.4 27.8

EU-25* 60 635 76 166 91 274 107 814 16.1 19.3
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

27.5 31.4 384 18.0 2.8 444 17.6 2.3

13.1 15.6 192 19.6 3.0 233 19.9 2.6

32.9 39.4 290 23.8 3.6 347 23.0 3.0

22.9 27.1 2 260 16.1 2.5 2 939 18.0 2.4

32.6 36.6 54 17.4 2.7 34 9.3 1.3

20.3 25.0 410 26.1 3.9 489 24.7 3.2

27.3 31.5 2 584 30.1 4.5 2 414 21.6 2.8

22.7 24.9 1 576 15.5 2.4 1 629 13.9 1.9

32.6 38.0 368 41.3 5.9 359 28.5 3.6

11.0 12.8 795 16.1 2.5 1 064 18.6 2.5

28.1 32.4 46 29.4 4.4 53 26.5 3.4

22.3 25.9 71 20.1 3.1 48 11.4 1.5

27.2 32.9 159 26.1 3.9 136 17.7 2.4

25.1 32.1 30 39.0 5.6 41 38.6 4.8

17.9 21.9 272 21.7 3.3 319 20.9 2.7

32.2 39.9 1 026 30.0 4.5 1 235 27.8 3.6

27.0 29.1 106 10.8 1.7 147 13.5 1.8

17.5 21.8 267 26.6 4.0 356 28.1 3.6

21.4 28.2 2 264 48.2 6.8 2 161 31.1 3.9

15.1 21.2 442 46.4 6.6 617 44.3 5.4

23.3 29.9 108 35.5 5.2 117 28.4 3.6

15.9 21.2 210 39.9 5.7 245 33.3 4.2

26.7 26.9 65 5.7 0.9 28 2.3 0.3

26.3 29.3 217 11.7 1.9 304 14.6 2.0

28.5 29.0 913 6.5 1.1 782 5.3 0.7

22.5 26.0 15 107 19.8 3.1 16 541 18.1 2.4



in virtually all countries the absolute number rises significantly (21). Portugal is
the country with the lowest proportion in 2000, but by 2007 it had caught up
with Italy to reach a figure of just over 10 %. The highest proportions in 2007
were generally just over 25 %, to be found mainly in Scandinavian and
northern European countries. Most countries are projected to see some further
improvement as these trends continue up to 2020, but in most cases a plateau
at around 30 % of the total is reached; there are a few exceptions, most
notably Denmark and the Netherlands, which almost reach the 40 % mark.

For most countries the proportion of people with medium-level qualifications
increased modestly over the period 2000 to 2007. This is projected to continue.
Notable exceptions are Denmark, Germany, Latvia and Lithuania, where a fall
is projected. The results for the medium-level qualification category partly
reflect the focus on the highest qualification level held. The number in this
category increases as people acquire medium-level qualifications but declines
if (and when) they then go on to obtain higher-level qualifications. The same
applies to those in the low-level category who go on to acquire medium-level
qualifications.

3.1.3.2.  Labour force
Table 9 provides projections of those in the labour force. The table illustrates
the relative sizes of the countries in terms of labour force and overall trends
in each case. The historical data and projections are based on official Eurostat
population figures (2008 vintage) combined with the analysis of labour-market
activity rates described in Pollitt and Chewpreecha (2008). Consequently, they
do not precisely match LFS-based estimates of the labour force for each
country.

Tables 10-12 enable comparisons to be made between countries at the
broad qualification level. Even here, there are some significant variations,
though many common themes emerge in terms of changes over time at this
level.

In all countries there was a fall in the proportion of people in the labour force
with low-level qualifications between 2000 and 2007 (Table 10). In many cases
the declines were quite significant; notable exceptions were Denmark and
Germany. These patterns are forecast to continue, with further significant
reductions in the proportion of the workforce with low-level or no qualifications.
By 2020, this group will account for around 20 % in most countries and well
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(21) The results in Lithuania reflect a significant discontinuity in the LFS historical data.



below that in a few others, although Italy and Portugal will still be well
represented in these categories.

Table 12 shows the numbers and proportions of people with high-level
qualifications. With one or two exceptions (notably Lithuania) where there is
a major problem with the consistency of the underlying LFS data, there have
been significant improvements in this area in most countries. In many cases
proportions increased by 5 percentage points or more between 2000 and
2007. There were significant increases in the proportion of the labour force
holding high-level qualifications over the projection period in nearly all
countries, the main exceptions being countries where the proportion was
already quite high. In all countries the absolute numbers are projected to rise.
The Czech Republic, Italy, Portugal and Slovakia are the countries with the
lowest proportions in 2000, but all undergo significant increase. The highest
proportions in 2007 were generally just around 30 %, found mainly
Scandinavian and northern European countries. In a number of cases these
proportions are expected to rise, with Denmark, Ireland and the Netherlands
projected to show the highest proportions if such trends continue. With the
exception of these three countries, the trend in most others seems to be
towards a proportion of between 30 % and 40 %.

For many countries there has been a modest increase in the proportion of
those in the labour force qualified at medium level, and this is projected to
continue. However the picture here is complicated by the focus on the highest
qualification held, since many people go on to acquire high-level qualifications
and therefore ʻdrop outʼ of this category. There are some notable differences
between countries in the overall percentages, with the Czech Republic and
Slovakia placing much greater emphasis on this level. There are questions
about how comparable some of the data are across countries. In a few cases,
notably Germany and Poland, there have been quite sharp proportionate falls
that are projected to continue.
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Source: IER estimates from StockMOD.
Notes:   Economically active, aged 15 and over; for 2000 Germany uses 2002 qualification proportions, 

the first LFS data available.

Table 9.   Labour force (15+), EU-25*

(000s) Share of

All qualifications 2000 2007 2013 2020 2000 2007

Belgium 4 411 4 644 4 817 4 931 2.1 2.1

Czech Republic 5 147 5 203 5 252 5 184 2.4 2.3

Denmark 2 864 2 922 2 960 2 999 1.4 1.3

Germany 40 365 42 057 42 264 41 317 19.0 18.6

Estonia 655 699 726 710 0.3 0.3

Greece 4 867 5 167 5 282 5 262 2.3 2.3

Spain 17 886 22 051 23 743 24 176 8.4 9.7

France 26 374 28 297 28 558 28 467 12.4 12.5

Ireland 1 737 2 172 2 440 2 654 0.8 1.0

Italy 23 314 24 815 25 008 24 672 11.0 11.0

Cyprus 316 404 469 529 0.1 0.2

Latvia 1 097 1 167 1 173 1 123 0.5 0.5

Lithuania 1 688 1 616 1 639 1 609 0.8 0.7

Luxembourg 186 218 228 242 0.1 0.1

Hungary 4 159 4 300 4 234 4 220 2.0 1.9

Netherlands 8 133 8 754 8 747 8 777 3.8 3.9

Norway 2 406 2 539 2 682 2 802 1.1 1.1

Austria 3 874 4 211 4 357 4 388 1.8 1.9

Poland 17 505 17 233 17 016 16 616 8.3 7.6

Portugal 5 189 5 600 5 757 5 913 2.4 2.5

Slovenia 958 1 010 984 946 0.5 0.4

Slovakia 2 586 2 645 2 620 2 556 1.2 1.2

Finland 2 674 2 675 2 607 2 551 1.3 1.2

Sweden 4 362 4 808 4 968 5 158 2.1 2.1

United Kingdom 29 243 31 262 32 698 33 646 13.8 13.8

EU-25* 211 997 226 468 231 224 231 446 100.0 100.0
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EU-25* total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

2.1 2.1 173 3.7 0.6 115 2.4 0.3

2.3 2.2 48 0.9 0.2 -68 -1.3 -0.2

1.3 1.3 38 1.3 0.2 39 1.3 0.2

18.3 17.9 207 0.5 0.1 -947 -2.2 -0.3

0.3 0.3 27 3.9 0.6 -17 -2.3 -0.3

2.3 2.3 115 2.2 0.4 -20 -0.4 -0.1

10.3 10.4 1 692 7.7 1.2 433 1.8 0.3

12.4 12.3 261 0.9 0.2 -90 -0.3 0.0

1.1 1.1 268 12.4 2.0 214 8.8 1.2

10.8 10.7 193 0.8 0.1 -336 -1.3 -0.2

0.2 0.2 65 16.2 2.5 60 12.9 1.7

0.5 0.5 6 0.5 0.1 -50 -4.3 -0.6

0.7 0.7 23 1.4 0.2 -30 -1.8 -0.3

0.1 0.1 10 4.5 0.7 14 6.1 0.8

1.8 1.8 -66 -1.5 -0.3 -14 -0.3 0.0

3.8 3.8 -7 -0.1 0.0 30 0.3 0.0

1.2 1.2 143 5.6 0.9 121 4.5 0.6

1.9 1.9 146 3.5 0.6 32 0.7 0.1

7.4 7.2 -218 -1.3 -0.2 -400 -2.4 -0.3

2.5 2.6 157 2.8 0.5 156 2.7 0.4

0.4 0.4 -27 -2.7 -0.4 -38 -3.9 -0.6

1.1 1.1 -26 -1.0 -0.2 -63 -2.4 -0.3

1.1 1.1 -68 -2.5 -0.4 -57 -2.2 -0.3

2.1 2.2 160 3.3 0.5 190 3.8 0.5

14.1 14.5 1 436 4.6 0.8 948 2.9 0.4

100.0 100.0 4 756 2.1 0.3 221 0.1 0.0



Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report68

Source: IER estimates from StockMOD.
Notes:   Economically active, aged 15 and over; for 2000 Germany uses 2002 qualification proportions, 

the first LFS data available.

Table 10.  Labour force (15+) by low qualification level, EU-25*

(000s) Share of

Low qualification 2000 2007 2013 2020 2000 2007

Belgium 1 625 1 374 1 121 833 36.8 29.6

Czech Republic 682 475 347 255 13.3 9.1

Denmark 715 685 679 626 25.0 23.4

Germany 7 767 8 258 8 332 8 284 19.2 19.6

Estonia 106 102 94 87 16.1 14.6

Greece 2 109 1 896 1 589 1 210 43.3 36.7

Spain 10 052 10 329 8 621 6 124 56.2 46.8

France 9 092 8 506 7 282 5 931 34.5 30.1

Ireland 701 677 606 522 40.4 31.2

Italy 11 849 11 222 10 408 9 164 50.8 45.2

Cyprus 113 113 111 102 35.7 28.0

Latvia 193 221 224 225 17.6 18.9

Lithuania 264 200 198 223 15.6 12.4

Luxembourg 66 70 66 61 35.3 32.1

Hungary 1 053 838 668 548 25.3 19.5

Netherlands 2 855 2 578 2 064 1 592 35.1 29.4

Norway 407 381 346 297 16.9 15.0

Austria 916 877 787 664 23.6 20.8

Poland 3 268 2 142 1 365 815 18.7 12.4

Portugal 4 075 3 905 3 500 2 942 78.5 69.7

Slovenia 221 174 124 87 23.1 17.2

Slovakia 357 278 218 171 13.8 10.5

Finland 721 557 429 320 27.0 20.8

Sweden 1 026 868 680 535 23.5 18.1

United Kingdom 8 794 6 676 5 023 3 511 30.1 21.4

EU-25* 69 027 63 402 54 883 45 130 32.6 28.0
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

23.3 16.9 -253 -18.4 -3.3 -288 -25.7 -4.2

6.6 4.9 -128 -27.0 -5.1 -92 -26.6 -4.3

22.9 20.9 -6 -0.8 -0.1 -53 -7.8 -1.1

19.7 20.0 74 0.9 0.1 -48 -0.6 -0.1

12.9 12.3 -8 -8.0 -1.4 -6 -6.5 -1.0

30.1 23.0 -307 -16.2 -2.9 -378 -23.8 -3.8

36.3 25.3 -1 708 -16.5 -3.0 -2 497 -29.0 -4.8

25.5 20.8 -1 224 -14.4 -2.6 -1 352 -18.6 -2.9

24.8 19.7 -71 -10.5 -1.8 -84 -13.9 -2.1

41.6 37.1 -814 -7.3 -1.2 -1 243 -11.9 -1.8

23.6 19.3 -2 -1.9 -0.3 -9 -7.8 -1.1

19.1 20.0 4 1.6 0.3 0 0.1 0.0

12.1 13.9 -2 -1.1 -0.2 25 12.5 1.7

28.9 25.1 -4 -5.8 -1.0 -5 -8.0 -1.2

15.8 13.0 -170 -20.3 -3.7 -120 -18.0 -2.8

23.6 18.1 -514 -19.9 -3.6 -471 -22.8 -3.6

12.9 10.6 -35 -9.1 -1.6 -50 -14.4 -2.2

18.1 15.1 -91 -10.3 -1.8 -122 -15.5 -2.4

8.0 4.9 -776 -36.2 -7.2 -550 -40.3 -7.1

60.8 49.8 -405 -10.4 -1.8 -558 -15.9 -2.5

12.6 9.2 -50 -28.6 -5.5 -37 -29.9 -5.0

8.3 6.7 -60 -21.4 -3.9 -47 -21.7 -3.4

16.5 12.5 -128 -22.9 -4.2 -109 -25.4 -4.1

13.7 10.4 -189 -21.7 -4.0 -145 -21.3 -3.4

15.4 10.4 -1 653 -24.8 -4.6 -1 511 -30.1 -5.0

23.7 19.5 -8 519 -13.4 -2.4 -9 753 -17.8 -2.8
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Source: IER estimates from StockMOD.
Notes:   Economically active, aged 15 and over; for 2000 Germany uses 2002 qualification proportions,

the first LFS data available.

Table 11.  Labour force (15+) by medium qualification level, EU-25*

(000s) Share of

Medium qualific. 2000 2007 2013 2020 2000 2007

Belgium 1 563 1 794 2 011 2 197 35.4 38.6

Czech Republic 3 915 4 044 4 106 3 982 76.1 77.7

Denmark 1 501 1 313 1 133 952 52.4 44.9

Germany 24 096 24 069 22 956 20 598 59.7 57.2

Estonia 380 382 381 355 58.0 54.6

Greece 1 957 2 136 2 305 2 398 40.2 41.3

Spain 3 607 5 288 6 831 8 415 20.2 24.0

France 11 337 12 267 12 614 12 697 43.0 43.3

Ireland 675 827 890 926 38.9 38.1

Italy 9 322 10 420 10 910 11 192 40.0 42.0

Cyprus 124 166 195 223 39.1 41.2

Latvia 720 712 672 597 65.6 61.0

Lithuania 762 976 893 763 45.1 60.4

Luxembourg 85 93 90 88 45.4 42.9

Hungary 2 567 2 712 2 676 2 604 61.7 63.1

Netherlands 3 514 3 693 3 551 3 298 43.2 42.2

Norway 1 305 1 416 1 538 1 633 54.3 55.8

Austria 2 422 2 635 2 711 2 667 62.5 62.6

Poland 12 473 11 946 11 040 9 917 71.3 69.3

Portugal 690 954 1 182 1 467 13.3 17.0

Slovenia 597 624 587 531 62.3 61.7

Slovakia 1 984 1 997 1 910 1 755 76.7 75.5

Finland 1 171 1 280 1 318 1 338 43.8 47.9

Sweden 2 099 2 612 2 898 3 079 48.1 54.3

United Kingdom 11 916 14 731 16 879 18 572 40.7 47.1

EU-25* 100 782 109 086 112 277 112 244 47.5 48.2
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

41.7 44.6 217 12.1 1.9 186 9.3 1.3

78.2 76.8 61 1.5 0.3 -123 -3.0 -0.4

38.3 31.8 -181 -13.8 -2.4 -180 -15.9 -2.4

54.3 49.9 -1 113 -4.6 -0.8 -2 358 -10.3 -1.5

52.5 50.0 -1 -0.1 0.0 -27 -7.0 -1.0

43.6 45.6 168 7.9 1.3 93 4.0 0.6

28.8 34.8 1 543 29.2 4.4 1 585 23.2 3.0

44.2 44.6 347 2.8 0.5 84 0.7 0.1

36.5 34.9 64 7.7 1.2 36 4.1 0.6

43.6 45.4 491 4.7 0.8 282 2.6 0.4

41.6 42.0 29 17.4 2.7 27 14.0 1.9

57.3 53.1 -39 -5.5 -0.9 -75 -11.2 -1.7

54.5 47.4 -83 -8.5 -1.5 -130 -14.6 -2.2

39.7 36.4 -3 -3.2 -0.5 -2 -2.7 -0.4

63.2 61.7 -36 -1.3 -0.2 -72 -2.7 -0.4

40.6 37.6 -141 -3.8 -0.6 -253 -7.1 -1.1

57.4 58.3 122 8.6 1.4 94 6.1 0.9

62.2 60.8 76 2.9 0.5 -44 -1.6 -0.2

64.9 59.7 -906 -7.6 -1.3 -1 123 -10.2 -1.5

20.5 24.8 229 24.0 3.6 285 24.1 3.1

59.7 56.1 -36 -5.8 -1.0 -56 -9.6 -1.4

72.9 68.7 -87 -4.4 -0.7 -155 -8.1 -1.2

50.5 52.5 37 2.9 0.5 20 1.5 0.2

58.3 59.7 286 10.9 1.7 181 6.2 0.9

51.6 55.2 2 148 14.6 2.3 1 693 10.0 1.4

48.6 48.5 3 191 2.9 0.5 -33 0.0 0.0
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Source: IER estimates from StockMOD.
Notes:   Economically active, aged 15 and over; for 2000 Germany uses 2002 qualification proportions, 

the first LFS data available.

Table 12.  Labour force (15+) by high qualification level, EU-25*

(000s) Share of

High qualification 2000 2007 2013 2020 2000 2007

Belgium 1 223 1 476 1 684 1 901 27.7 31.8

Czech Republic 550 684 799 947 10.7 13.1

Denmark 647 924 1 148 1 420 22.6 31.6

Germany 8 502 9 731 10 976 12 435 21.1 23.1

Estonia 169 215 251 267 25.9 30.8

Greece 802 1 135 1 388 1 654 16.5 22.0

Spain 4 227 6 434 8 292 9 637 23.6 29.2

France 5 945 7 524 8 662 9 839 22.5 26.6

Ireland 361 668 944 1 205 20.8 30.7

Italy 2 144 3 174 3 690 4 316 9.2 12.8

Cyprus 80 124 163 205 25.2 30.8

Latvia 184 235 277 302 16.8 20.1

Lithuania 662 440 548 624 39.2 27.2

Luxembourg 36 55 71 93 19.3 25.0

Hungary 539 750 890 1 068 13.0 17.4

Netherlands 1 764 2 484 3 132 3 886 21.7 28.4

Norway 694 742 797 873 28.8 29.2

Austria 536 698 859 1 057 13.8 16.6

Poland 1 763 3 146 4 611 5 884 10.1 18.3

Portugal 424 741 1 074 1 503 8.2 13.2

Slovenia 140 213 272 328 14.6 21.0

Slovakia 244 370 492 631 9.4 14.0

Finland 783 838 860 893 29.3 31.3

Sweden 1 237 1 327 1 390 1 544 28.4 27.6

United Kingdom 8 533 9 855 10 796 11 563 29.2 31.5

EU-25* 42 188 53 980 64 065 74 072 19.9 23.8
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national total (%) Change 2007-13 Change 2013-20

2013 2020 000s % %p.a. 000s % %p.a.

35.0 38.6 209 14.2 2.2 217 12.9 1.7

15.2 18.3 115 16.8 2.6 148 18.6 2.5

38.8 47.4 224 24.3 3.7 272 23.7 3.1

26.0 30.1 1 245 12.8 2.0 1 459 13.3 1.8

34.6 37.7 36 16.6 2.6 16 6.4 0.9

26.3 31.4 253 22.3 3.4 266 19.1 2.5

34.9 39.9 1 857 28.9 4.3 1 345 16.2 2.2

30.3 34.6 1 138 15.1 2.4 1 178 13.6 1.8

38.7 45.4 276 41.3 5.9 262 27.7 3.6

14.8 17.5 516 16.3 2.5 626 17.0 2.3

34.7 38.6 39 31.0 4.6 42 25.6 3.3

23.6 26.9 42 17.8 2.8 25 9.0 1.2

33.4 38.8 108 24.6 3.7 75 13.8 1.9

31.4 38.5 17 31.0 4.6 22 30.1 3.8

21.0 25.3 141 18.7 2.9 178 20.0 2.6

35.8 44.3 648 26.1 3.9 754 24.1 3.1

29.7 31.1 55 7.4 1.2 76 9.5 1.3

19.7 24.1 161 23.0 3.5 198 23.0 3.0

27.1 35.4 1 465 46.6 6.6 1 273 27.6 3.5

18.7 25.4 334 45.0 6.4 429 39.9 4.9

27.7 34.6 59 27.9 4.2 56 20.5 2.7

18.8 24.7 121 32.8 4.8 139 28.3 3.6

33.0 35.0 22 2.7 0.4 32 3.7 0.5

28.0 29.9 63 4.7 0.8 154 11.1 1.5

33.0 34.4 941 9.5 1.5 767 7.1 1.0

27.7 32.0 10 085 18.7 2.9 10 007 15.6 2.1



3.2.  Alternative macro scenarios

3.2.1.  Background
This section describes some key features of the alternative scenarios used in
this project, and discusses the sensitivity of the results to the different
scenarios. Further details can be found in Pollitt and Chewpreecha (2008).
The main drivers considered in developing the alternative scenarios are:
(a)  factors external to Europe,
(b)  general government policy,
(c)  demographics and the labour market,
(d)  technological progress.

Some of the more detailed factors in these broad categories affect labour
supply directly, for example changes in population, benefit rates and
restrictions on working hours. In others, such as technological progress
indicators, the effects will be indirect through changes in output, wage rates
and levels of unemployment (22).

Table 13.  Model variables changed in the scenarios

Variable Optimistic scenario Pessimistic scenario

Direct tax -2 pp +2 pp

Benefit rate (includes pension) -10 % +10 %

R&D spending +10 % -10 %

Government spending +5 % -5 %

Public sector employment +2 % -5% 
(exogenous in E3ME) (assume efficiency gains) (assume no efficiency gains)

World growth rate +5 pp -5 pp

Oil price -5 % +5 %

Price of exports -10 % +10 % 
(trade barriers lowered) (more trade barriers)

Price of imports -10 % +10 % 
(trade barriers lowered) (more trade barriers)

Interest rate 0 +1 pp

Global euro exchange rates 0 +10 %
(euro appreciates)

Source: Pollitt and Chewpreecha (2008).

Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report74



Two additional scenarios, one positive and one negative, were created to
provide upper and lower boundaries for the projections. Unlike the central
(baseline) forecast, the alternative scenarios used a fully endogenous version
of the E3ME model, so that all the feedback effects could be captured through
the structure of the national accounts and the modelʼs estimated equations.
The aim of the scenario analysis is to provide a likely range for labour supply
values, giving an upper and lower boundary for labour supply in each group
and showing how sensitive the baseline projections are to global conditions
and government policy.

3.2.1.1.  Optimistic scenario
In this scenario, Europe and its constituent economies benefit from higher
growth rates in exports and overall world GDP, partly as a result of lower world
energy prices. This results from a combination of greater innovation, strong
price competitiveness and a global marketplace boosted by lower fuel costs.

Higher world GDP growth and employment rates mean that European
governments receive higher tax revenues and spend less on benefits. This in
turn means they can reduce taxes, boosting export competitiveness;
alternatively governments may wish to spend some of this windfall on
improved public services, boosting aggregate demand.

Innovation and technological progress is a key feature of this scenario, as
an increase leads to an increase in competitiveness. The largest increase in
innovation activity is in rapidly developing ICT (information and communication
technologies) sectors, which have knock-on effects on all other sectors.
Technical progress may have a positive or negative direct effect on
employment, but resulting competitiveness gains should bring overall
increases in output and employment.

The optimistic scenario assumes that the WTO (World Trade Organisation)
makes further progress in reducing global trade barriers. It also assumes that
domestic European labour markets are able to attract skilled labour from
abroad (mainly from outside Europe) meaning that there are no significant
labour shortages that might restrict growth, boosting overall labour-market
participation rates across Europe.
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(22)  The particular variables in the E3ME model that are changed to produce the scenarios include:
direct tax rates; benefit rates (includes pensions); R&D spending; government spending; public
sector employment (which is exogenous in E3ME); world growth rates; the oil price; the price of
exports; the price of imports; interest rates and global exchange rates.



3.2.1.2.  Pessimistic scenario
The pessimistic scenario suggests that higher world energy prices and a loss
of confidence in the world economy have a negative impact on global growth
rates, reducing demand for Europeʼs exports. This results in inflationary
pressure and higher nominal interest rates, causing persistent appreciation in
the value of the euro (and other European currencies). At the same time,
higher tax rates and a continued lack of innovation, all cause substantial loss
of earnings among Europeʼs exporters.

Falling tax receipts and higher benefit payments force national governments
to raise taxes just to maintain current spending levels. This has further knock-
on effects on international competitiveness. As a result of union demands,
workers spend less time at work, which creates employment opportunities
initially but damages competitiveness.

In this scenario, there is a failure to invest in R&D (research and
development) and production development in key sectors. Innovation, both in
developed economies such as the US and competing developing economies
such as China, is not matched in Europe. This contributes to a sharp fall in
relative productivity.

Concerns about domestic economies lead to a backlash against
globalisation and the WTO is unable to prevent new trade barriers being set
up to protect vulnerable industries. This is reciprocated in Europe and
worldwide. Exporters are unable to compete in international markets and
consumers are unable to buy cheap imports. At the same time, concerns over
domestic labour markets lead to national governments taking measures to
reduce innovation, meaning fewer people of working age enter the labour
force. Overall labour-market participation falls as a result.

3.2.1.3.  Possible influence of the financial/economic crisis
These projections, including the underlying macroeconomic scenarios, were
developed before the serious nature of the credit crunch and its subsequent
impact on the real economy became clear. The more pessimistic scenario
shows how the overall effect of a less optimistic macroeconomic situation
might impact on labour supply but it was not developed explicitly to model the
crisis. The model includes a link between labour-market activity rates and
unemployment (as well as wage rates). 

The number of those unemployed and discouraged workers both increase
in the pessimistic scenario. Labour supply excludes discouraged workers, so
more discouraged workers means a lower labour supply (23).

The pessimistic scenario is based on a broad set of circumstances which,
when put together, result in contraction in labour supply (compared to the
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baseline projections). The scale of the changes used as inputs to the model
is fairly moderate, each designed to represent a small shock. The outcome
should be interpreted as an indication of which demographic groups (by age,
gender and country) are most likely to be affected (at the margin) by changes
in economic activity.

It would not be correct to interpret this scenario as an indication of the
specific impacts of the recent financial crisis and the subsequent recession in
Europe. Much of the slowdown has been caused, directly or indirectly, by a
single factor, the credit crunch (and related behaviour in the banking sector
and housing markets), rather than the broad range of inputs used in the
scenario. To model the financial crisis accurately, a set of specific model inputs
would be required, for example a reduction in lending by banks or adjustments
to savings ratios. The present analysis was carried out in early September
2008, prior to the collapse of Lehman brothers. Even now there remains much
uncertainty over the scale of the likely impacts.

Overall labour supply in E3ME* is a function of general economic activity
levels, average wage rates, unemployment, benefit rates, services ratio
(employment in services relative to the total), educational attainment, and
average hours worked. Based on this analysis the financial crisis can be
expected to affect labour supply via impacts on:
(a)  economic output: a negative impact, so potentially reducing labour-market

participation via a discouraged worker effect (e.g. as new labour-market
entrants or those returning find it less easy to secure a job);

(b)  unemployment: large increases will reduce participation (e.g. as older
workers retire early);

(c)  the other key drivers identified seem unlikely to have much direct impact,
especially in the short term:
(i)  average wages: in real terms these will probably not affect labour-

market participation much, as there are some reductions in nominal
wage rates, but inflation may be turning negative;

(ii)  benefit rates: no real change;
(iii) services ratio: unchanged as employment levels in both manufacturing

and services seem likely to be affected in the same direction;
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(23)  It would be possible to develop new scenarios, focusing on all those people who are inclined to
work, independently of whether they are currently unemployed or discouraged. One indicator of the
scope of the potential labour force could be to apply employment rates based on full-employment,
where everyone who wishes to work is employed, and contrast this with a situation of
unemployment. Alternatively, activity rates could be set at 100 % for all those of working age (in
which case the labour force would equal the population in that age gender category). These
possibilities can be explored in scenarios developed in the subsequent project.



(iv)  educational attainment: this is unlikely to change, or might increase
only slightly in the short term;

(v)  hours worked: this has a negative impact on participation rates in the
model, and it might have a significant impact in the future if there are
substantial reductions in average weekly hours (as in France in recent
years).

The E3ME* model does not pick up any impact of choices about education
participation. There is some evidence that individuals are choosing to continue
with education given the uncertainties in the job market, so qualification rates
could be positively affected in the short term. However, the fact that in many
countries such choices will incur direct costs may dissuade many from this
course if the general economic situation continues to deteriorate.

The initial negative effects of unemployment on participation may have been
exaggerated as high-paid bankers and related workers would not have
qualified for benefits, so might be persuaded to drop out of the labour market
temporarily. But now that the downturn has become much more general,
affecting all types of workers across all sectors, this probably is no longer true.
There may also be migratory effects from the crisis that will not be picked up
by the E3ME model. In many countries boom conditions have encouraged
substantial cross-border movements. It is not clear to what extent these may
be reversed as economic conditions deteriorate.

3.2.2. Comparison with other projections
The results here are based on Eurostatʼs 2008 population projections. In all
cases the base scenario has been adopted. Eurostat also provide alternatives
and, in some cases, individual country experts have indicated a preference for
one of these. However, to maintain consistency the team has adopted the
Eurostat base scenario as the foundation for each of the alternative macro
scenarios presented here. In future work such variations could be explored in
more detail. As long as there was no major change in dependency ratios,
altering the underlying population projections would mainly have a scalar and
linear impact on the overall labour-force projections developed within E3ME,
although these will vary by country, age and gender category.

In The 2009 ageing report, the European Commission, DG ECFIN (2008)
published a comprehensive set of labour-force projections. The basic
methodology used was similar to this study in that participation rates were
estimated for population groups defined by age and gender (although the
single-year age groups used are more detailed than the five-year bands used
in E3ME). These were then multiplied by exogenous population projections
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to measure labour force. The data sources used were also similar, with LFS
data used for participation rates and Eurostat projections used for population.

The studies differ in the methodologies used to project participation rates.
The ECFIN report is based on detailed analysis of entry and exit from the
labour force and focuses on education and retirement decisions in the top and
bottom age ranges. In contrast, the E3ME approach allows individuals to enter,
leave and return to the labour market in response to changes in employment
status or economic prospects.

In summary, the E3ME approach is probably best suited for modelling
participation rates in the 25-50 age ranges, but future model projections could
make use of the more detailed data on the factors affecting retirement
decisions, presented in the ECFIN report. The conclusions from the two
studies are remarkably similar. In both cases, labour supply is projected to
remain fairly constant, but with increases in the number of women workers
and of older workers.

3.2.3.  Sensitivity of overall labour supply in alternative scenarios
The magnitudes of changes in labour supply from the baseline are almost
identical in the pessimistic and the optimistic scenarios: the difference is the
direction of changes. The results for all countries show labour supply reduced
in the pessimistic scenario and increased substantially in the optimistic
scenario.

Total labour supply is reduced by around 4.6 % in the pessimistic and
increased by 5.1 % in the optimistic scenario. Countries that are most sensitive
to the pessimistic scenario include Belgium, Denmark, Italy and Switzerland.
In Italy, for example, women aged 55-59 and men aged 60-64 are most
affected by the pessimistic scenario.

In the optimistic scenario, countries which show the biggest increase
compared with the base include Belgium, Greece, Portugal and Slovenia. Most
of the increases in labour supply in these countries are among the older labour
groups where, relative to other groups, their retirement decisions are more
heavily influenced by economic conditions, wage rates, and benefit rates.
Cyprus, Malta, the Netherlands and Romania have the least positive impacts
on their labour supply in this scenario.

The results by labour groups for the EU-25* show that older age men
(60-64 and 65+) and young age group (men aged 15-19 and women aged
15-19) are the most sensitive in both the pessimistic and optimistic scenarios.
As participation rates in these groups are relatively low in the baseline forecast,
it is reasonable to expect that conditions, such as benefit rates, in the
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Figure 14.  Supply projections, labour force (15+), compared across
scenarios, change in thousands and %, 2007-20, EU-25*

Source:  IER estimates based on CE E3ME model.

scenarios are likely to have a greater influence on these groupsʼ decision to
join/leave the labour force than in those groups where participation rates are
already high (e.g. men 25-29, men 30-39, men 40-49 and women 40-49).



3.2.4.  Qualifications supply in alternative scenarios
Figure 14 presents the supply of qualifications across the alternative
scenarios. The top block presents projected changes across scenarios and
the block at the bottom presents percentage changes.

All scenarios project that labour-force changes across qualifications will
move in the same general directions. The low scenario projects a decline in
the labour force across all qualifications, while both the base and the high
scenario project an increase. All scenarios project that there will be increases
for medium- and high-level qualifications, with numbers with high-level
qualifications projected to experience the largest increases. Similarly, all
scenarios project a decline in the total number of low-level qualifications.

While there are some obvious differences between the three scenarios,
with all qualification levels benefiting from the more optimistic scenarios, the
differences in the patterns of change by broad qualifications levels are not
huge.

Table 14.  Supply projections, labour force (15+), compared 
across scenarios, EU-25*

NA based Change 2007-20 scenario

level in 2007 Base Optimistic Pessimistic

Levels and net change (000s)

Low qualification 63 402 -18 272 -16 386 -20 098

Medium qualification 109 086 3 158 6 676 -191

High qualification 53 980 20 092 22 145 18 057

All qualifications 226 468 4 977 12 435 -2 233

Changes (%)

Low qualification -28.8 -25.8 -31.8

Medium qualification 2.9 6.1 -0.2

High qualification 37.2 41.0 33.5

All qualifications 2.2 5.5 -1.0

Source: IER estimates based on CE E3ME model.
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3.3. Feedback from country experts

This final subsection provides a summary discussion of various issues raised
by the experts during the Cedefop Skillsnet workshops and subsequently. It
outlines the main actions taken in response to these comments and
suggestions. Such input has been a crucial element in developing pan-
European projections, providing detailed country insights as well more general
expert input. Although all the comments and suggestions have been
considered, and many have resulted in detailed changes being incorporated
in the revised version of the report and the workbooks, it has not been possible
to take all of them fully into account, as explained below.

In a number of cases (e.g. comments from the Czech Republic, Estonia,
Cyprus and Slovenia) specific comments were made regarding the validity of
the individual country figures, focusing on both the historical and the future
data presented here. The main concerns were that:
•  in some cases the historical data presented, both in the report and in the

workbooks, did not match either with the data from the national statistical
agencies available to individual country experts nor the data published by
Eurostat;

•  some future data show unrealistic trends for some specific groups.
There are several limitations as to what can be done in response to such

comments, given the general approach of the project, which aims to adopt a
common dataset and methodology, rather than using data from individual
countries. Many of the comments raised by the experts have been taken into
account in this final set of results. For instance, in some cases an alternative
period of historical data was used in developing the trends to achieve greater
consistency (24). The historical data have also been revised to match more
closely to the aggregate data published by Eurostat, by using weighted shares.

Another set of comments related to the implied participation rates from the
projections, defined as the ratio of the numbers in the labour force expressed
as a proportion of the number in the corresponding working age population
category. Some concerns were expressed regarding the validity of these rates.
To assess the participation rates implied by the projections, these have been
calculated explicitly and are now included in the workbooks, with detailed
results by age and gender.
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Various checks were conducted and, in most cases, the rates look plausible.
Labour-market participation is generally slightly higher for those with higher-
level qualifications, especially for older age groups. Investing in education may
require people to work longer to reap the full benefits of that investment but it
may also make it easier for people to sustain active involvement in the formal
economy. Most countries show positive trends over time, for most age groups
for all three qualification levels, although there are many exceptions.

A further question raised is whether various cohort effects are reflected
successfully in the projections. For example, the progressive nature of
qualification acquisition would suggest that growth in the population for low-
level qualifications should be less than growth for the population as a whole;
successive pseudo cohorts should show steady progression as individuals
cannot become unqualified or less well qualified. However, such effects are not
explicitly dealt with in the model, which focuses on trends in stocks. Such
effects are not always reflected in the projections (e.g. in Belgium). This issue
will be followed up in greater detail in future work, when cohort effects will be
considered in more detail and more explicitly.

Many other more detailed comments were received that need to be
acknowledged. Where possible these have been taken into account and
revision to the results incorporated into the workbooks. However, in many
instances it is not possible to follow up the suggestions made by individual
country experts as they imply moving away from using common data sets and
common methods for all countries. It is undoubtedly possible to improve
individual country results by customising them to use individual country data,
but the purpose of the present exercise is to use common datasets and models,
which cannot always take into account the particularities of each country.

Regarding the method utilised to estimate supply projections, a consensus
was developed in discussions about the limitations of a purely stock-based
approach compared to a more comprehensive stock-flow model. The
advantages of some other alternative methods are also apparent for individual
countries where data are available. Nevertheless, due to data and resource
constraints, elaboration of a pan-European full stock-flow model or such other
variations is not currently possible. However, future research and data
enhancement, might lead to the development of more sophisticated models.

A series of other issues were discussed, which are not related to the data
or the methodology. These include:
(a)  differences in, and changes to, official retirement ages in each country;
(b)  the effects of the economic crisis; and its subsequent impact on the

economy and the labour market;
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(c)  variations in individual country policies regarding participation in education
and how this may affect future developments.

It was recognised that variations in the official retirement age across
countries can affect the totals in the labour force. E3ME uses data that include
this variation. However, the forecasts implicitly assume that the retirement age
stays the same in each country as it was in the last year of historical data
used. The highest age group 65+ provides some labour supply, but generally
at very low rates of participation. This varies slightly from country to country.
The same change in official rates may also have different effects in different
countries.

There was consensus that the crisis will affect future developments, which
are not taken into account explicitly in the projections. It was agreed that this
should be dealt with in future work rather than trying to use the more
pessimistic/negative scenario developed as part of the present project as a
proxy for the recession input. For further discussion on this point see
Section 3.2.

Country specific policies on participation in education should ideally be
taken into consideration to contextualise the data when presenting the final
country results. It has not been possible to undertake a detailed review across
all countries for the present analysis, and it should be recognised that use of
a homogeneous model when analysing heterogeneous educational systems
has various limitations.
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CHAPTER 4

Imbalances: conceptual 
and methodological issues

4.1.  Distinguishing demand and supply

The results presented above make clear that there have been major changes
on the supply side, partly in response to government policies to increase
participation in higher education. This has resulted in a big increase in the
numbers emerging onto the labour market with formal qualifications and this
is projected here to continue. The proportion of young people with formal
qualifications is much higher than for older people. There is, therefore, a strong
cohort effect. This has been reinforced to some extent by also increasing
qualification rates for older people (an upskilling effect).

The observed historical patterns of employment by qualification result from
a combination of supply and demand factors. Separating them is not
straightforward. Recent trends have seen a sharp rise in the formal
qualifications held by those in employment in most countries. There is some
evidence that this reflects demand changes, with many jobs requiring more
formal higher-level qualifications than used to be the case. There are also
indications that the returns on obtaining such qualifications have remained
high (for a review, see Wilson et al., 2005).

The observed patterns of employment (stocks of people in employment with
formal qualifications) clearly reflect both the demand and supply-side
influences. Certain indicators are more informative about one than the other,
in particular, various measures of the flows of people through the education
system which can be regarded as primarily supply-side indicators. However,
even these reflect decisions that people are making about education based on
their perceptions of the overall balance of supply and demand for different
qualifications.



4.2.  Conceptualising supply into occupations 
or sectors

Most occupations are undertaken by people with a range of formal
qualifications. This is partly a function of age, with older workers generally
relying more on experience than formal qualifications. However, even allowing
for the age factor, there are enormous differences. This makes defining the
supply of people into an occupation almost impossible. It is possible to identify
some key elements, focusing on the flows of people through education and
training, but boundaries are too blurred and transitory to enable precise and
robust quantitative modelling.

Much the same is true for the concept of supply of labour to a sector in
conjunction with occupations. This will depend on the occupational mix of the
sector and its geographical location. For some occupations the labour market
may be worldwide: this is increasingly true of many high level managerial and
professional groups. Ever-increasing ease of transport now means that it is
also a feature of the labour markets for many lower-level occupations, such as
construction and agricultural workers. While individual sectors may be able to
address these issues it is very difficult to develop a general approach that can
cover all these aspects consistently for the whole economy.

ROAʼs experience of confronting labour supply by education with labour
demand by occupation (sector) in the Netherlands suggests that this can be
done using a detailed allocation matrix of education/qualification by occupation
(sector). This matrix indicates in each year the number of workers with various
qualifications working in different occupations (sectors). Using such a matrix,
a supply forecast by qualification can be translated into a supply forecast by
occupation (sector) which, in turn, can be set against demand forecast by
occupation. The distance between supply and demand at the occupational
level can give an indication of the adjustment required to achieve equilibrium.
This type of matrix has been available in the Netherlands for a long period, and
has been used by ROA in its forecasting activity. The currently available data
at a pan-European level are inadequate to provide this for all countries. This
limits the scope for confronting demand and supply.

However, it is possible to develop a simple algorithm to reconcile demand
and supply results in aggregate, given the data available for all countries. Such
an algorithm is described in Annex E. Once comparable estimates of supply
and demand are available it will be possible to use this algorithm to provide
indications of supply/demand pressures in different occupations. It compares
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the patterns of qualifications revealed by the original unconstrained demand
projections and a set constrained to match supply. The outcome for individual
occupations or sectors (in each country) will show how any surpluses or
shortages affect the qualification mix. If supply is growing faster than demand
for particular levels of qualifications then the constrained qualification mix will
be ʻricher  ̓(i.e. more highly qualified) than the unconstrained one: the converse
is also true. For example, if there is excess supply of those with high-level
qualifications, some will experience an increase in proportions of those
employed holding such qualifications, even though this may not be necessary
from a demand perspective. Some of these people might be over- or under-
qualified for the job they are doing. Comparison of the constrained and
unconstrained results can then provide a useful indicator of supply demand
pressures for different occupational and sectoral groups. Where supply is
growing faster than demand for a particular qualification category, the
proportions qualified in the constrained results will exceed those in the
unconstrained results, and the converse.

The concept of supply of qualifications at a spatial level is more manageable
than for occupations or sectors. It is relatively straightforward to develop
quantitative estimates and projections of population and the labour force for
each country. In principle, this can be extended to cover formal qualifications
held. However, available pan-European data are generally less robust than at
national level. Further, the issues of commuting and migration flows become
significant. While it is possible, in principle, to envisage the development of
customised qualification supply models for each individual country, this would
require considerable resources and a time frame well beyond that available in
the present project. A common approach is adopted here. The present
modelling, therefore, is limited to a much more simplified level than the more
detailed and sophisticated stock-flow analysis applied in individual Member
States such as the UK national level; Wilson and Bosworth (2006), reflecting
the data constraints faced at a pan-European level.

4.3.  Other imbalance/mismatch conceptual issues

There are several other conceptual issues that arise when matching labour
demand and supply, which mean that naive comparisons can be misleading.
These can be illustrated with stylised examples demonstrating what might
happen when occupational demand and educational supply are mismatched,
and illustrating the kinds of adjustments that can take place.
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Assume that the economy starts from a position of balance between
demand for and supply of skills (equilibrium). Some percentage of the
population is unemployed or not willing to search for work at the prevailing
wage. If there is a simple situation in which occupational demand for one
occupation is forecast to rise by the same amount as the demand for another
occupation is forecast to decline, this implies that total labour demand does not
change. However, if educational requirements within occupations are fixed
(fixed coefficients, or fixed proportions of total employment in each
occupation), then there will be a short-fall of workers with one level of
qualification and excess supply in the other. The labour market is now in
disequilibrium and various market forces will tend to cause adjustments to
address these imbalances.

The example focuses on quantities (employment, etc.), but wages may
adapt to the new situation. There may be some upward pressure on wages for
the educational level in shortage, and (initially) some downward pressure for
the one with excess supply. As a result, production processes may also
change and employers may feel incentives to change capital intensities, the
technologies in use, and/or their organisational structures. These describe
possible responses from an infinite number that might occur as market
pressures work to match labour demand and supply.

Another example could assume that occupational demand for one particular
occupation cannot be met by reallocating people from one educational
category to that occupation, and so more workers with the closest level of
qualification are employed in that occupation. As a result, the input ratios of
both levels of qualification in this occupation change in favour of the ʻclosestʼ
educational category: the increased demand for educational level needed for
this occupation causes the demand for the closest educational level also to
rise. This demand can be regarded as a form of ʻsubstitution demand  ̓(Cörvers
and Heijke, 2004). In the example above, with fixed coefficients, excess supply
for the ʻclosestʼ educational category was predicted. Due to substitution
demand the wage of the ʻclosestʼ educational category may decline less than
initially predicted or could even rise. Rising demand for people with such
qualifications may cause the population in that category currently not
employed to fall, in response to better job opportunities and any increase in the
wages of this qualification category. Moreover, since labour demand for both
educational categories has risen (and there is upward pressure on wages for
these categories), it may become less attractive for other employers to employ
such workers in another occupation.

The process of matching demand and supply of skills is complex.
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4.4.  Measuring imbalances in practice

Measuring imbalances by simply confronting independently produced supply
and demand risks several pitfalls. There are various reasons why large
discrepancies might arise which have nothing to do with mismatches between
supply and demand. Such differences may be very misleading as indicators
of shortage or surplus.

Supply and demand projections are both subject to error; the margins of
uncertainty around such point estimates are difficult to measure with any
precision. Supply and demand are both large numbers relative to any
difference between them. Imbalances are small numbers produced by the
difference between these large numbers. This makes the error margins
associated with any such gaps much larger than for the original estimates.
For example, while demand and supply may be predicted reasonably
precisely, with confidence intervals of say plus or minus 5 %, the error band
associated with the difference between them could be plus or minus 100 % (or
more) (25).

A second reason why simple confrontation of supply and demand
projections may be misleading is that different datasets may have been used
for the two sets of projections. For example, the demographic data that E3ME
uses for supply projections comes from Eurostatʼs population estimates, rather
than being taken directly from the LFS microdata set (although StockMOD
uses data on the supply of qualifications extracted directly form the micro LFS
data). The demand-side projections also use LFS data. This may be either
from the Eurostat published aggregate data or from the LFS microdata set.
Unless the comparisons are made using consistent data they will be
misleading.

There are also significant differences arising from different vintages of data
used. The latest supply-side projections have used a newer version of the EU
LFS data (2008), as well as various other revised and updated data relating
to E3ME and the general economic and labour-market situation. The use of
different underlying economic scenarios in the demand and supply sets of
projections prevents simple direct comparison of demand and supply
estimates.
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A final reason for discrepancies between supply and demand measures
relates to differences in historical estimates of the labour force, employment
and unemployment used within E3ME. The main underlying reason for these
differences is the different sources used for each model variable. Employment
(proxy for demand) is measured according to the Eurostat NA data set, which
provides a link to economic activity. However, estimates of the labour force
(proxy for labour supply) are not available from the NA data and therefore are
based on the EU LFS. This is made consistent with the Eurostat population
projections by calculating LFS participation rates and applying them to
Eurostat population figures. Unemployment data come from the DG ECFIN
AMECO database, which uses a definition similar, but not identical, to the LFS.

Many of the differences between the series are related to the differences
between LFS and NA definitions for employment: counting people rather than
jobs, cross-border commuting, and correcting for sample errors. Different
factors are significant in different countries. These were described in detail in
Cedefop, 2008a.

The E3ME modelʼs internal structure deals with these discrepancies by
automatically calculating a ʻresidualʼ value that corrects for the differences
between the data sets. This is defined as:

Residual = employed + unemployed – labour force

The residual is defined for each country in each year of the model solution.
In forecasting it is held constant as a proportion of labour supply (so any
discrepancies are maintained throughout the forecast). This allows the model
to determine endogenously labour supply, employment and unemployment
using the data available. In the scenarios, the residual value is assumed to be
the same, independent of the model inputs, so the differences in results reflect
only the scenario inputs.

Discrepancies between labour supply and demand can arise between
vintages of projections because of:
(a)  differences in baseline data,
(b)  other changes outside the modelling framework.

The baseline E3ME forecast used in the two sets of projections for the
demand and supply pilot projects were similar, but not identical. In particular
the latter included two additional years of historical data and a revised Eurostat
forecast for population growth (Box 1).
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Box 1.  Eurostat population projections

To guarantee the most recent data, two different sets of Eurostat population
projections have been used for the two sets of Cedefop’s forecasts (demand and
supply): Europop2004 and Europop2008 respectively. Both population projections
are based on assumptions for fertility, mortality and migration. However, the
framework in which the assumptions were made differs:

Europop2004 is a trend scenario, based on past trends and analysis of driving
forces from the past as well as expert opinion, and it does not take into account
any future measures that might influence demographic trends;

Europop2008 assumptions have been developed in a conceptual framework of
convergence of demographic values as a result of decreasing socio-economic and
cultural differences between the Member States of the European Union, Norway
and Switzerland.

These two population projections complement, and do not cancel out, each
other. The main difference between the two scenarios (trend scenario and
convergence scenario) is the assumption they are based on. The trend scenario,
from 2004, assumes that the components of change (fertility, mortality and
migration) will continue to work in the future the same way, keeping their tendency.
Following this tendency will lead towards certain estimation of the population. In
contrast, the convergence scenario 2008 is based on the assumption that the
differences between the demographic drivers in the Member States of the
European Union will narrow and this way a convergence of demographic values is
expected, the convergence year being 2150. Following this scenario might lead to
different results concerning the population.

Source:  Eurostat, 2009a, 2009b.

Other changes outside the modelling framework refer to how the modelʼs
internal structure may be by-passed by entering alternatives to the forecast it
is calculating. This has been used to enter the changes requested by the
individual national experts in the Skillsnet group, which differed between the
two sets of projections. In both cases, E3ME internally adjusts to the changes
by adjusting the residual values over time so that the modelʼs output reflects
all the outcomes it is expecting to produce.

Some country examples illustrate these E3ME issues. Luxembourg stands
out as an obvious example where there is a large discrepancy in the historical
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data between the demand and supply measures. This is due to cross-border
commuting, a difference between LFS and NA data. The next largest
difference is in Greece, where the two sets of figures differ in their units
between (employment) jobs and (labour force) persons, e.g. due to multiple job
holders.

In the forecast years, the differences between the projections of labour
demand and supply are often due to revisions in the population forecasts
(vintages of data used). For example, United Kingdom employment demand
forecast was set to match a national forecast that was based on different
population assumptions. The employment demand forecast for the Czech
Republic was also based on different population assumptions from the ones
used for the more recent supply projections.

The current methodology in E3ME is based on producing the best possible
forecast for labour demand in the first ʻdemandʼ project, and then producing
the best possible forecast for labour supply in the second project. This involved
fixing all model outputs except the ones on which the projects were focused
(employment and unemployment for estimating labour demand, and
participation rates, unemployment and wage rates for estimating labour
supply). The approach in the two projects has been to produce a forecast that
is consistent with baseline economic forecasts published by the European
Commission (but these were not the same for the two projects). E3ME has
two-way linkages between the economy and the labour market so
developments in the labour market affect levels of economic activity. Therefore
the outputs from the economic equations in the model were fixed to ensure
consistency with the EC published forecasts. The result is that both the labour
supply and demand forecasts were consistent with the EC economic forecast.
The downside to this was that the modelʼs own internal mechanisms to ensure
balance between demand and supply were overridden. The next step in the
development will be to integrate the demand and supply forecasts so that they
are consistent with each other and thus enable analysis of possible imbalances.

Ideally, this requires more detailed understanding of how the NA
employment data sets are compiled in each of the EU Member States. If this
could be quantified there is scope for improving the treatment of these
discrepancies in the E3ME modelling, both for forecasting and scenario
analysis. For example, factors that affect total employment may also affect
cross-border commuting, and the 16-25 population level will influence the
number of students.
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To produce a combined forecast of labour supply and demand
simultaneously, all E3ME outputs should be fixed except for labour supply,
employment demand, wage rates and unemployment. Any overall imbalances
between demand and supply should then be represented by either increasing
wage rates (demand exceeding supply) and/or high levels of unemployment
(supply exceeding demand). Assumptions about the levels of cross-border
commuting, etc. can be entered explicitly as exogenous.

All of these concerns are likely to affect the quality and robustness of the
estimated imbalances between demand for and supply of qualification levels.
During the Cedefop Skillsnet workshop in Cambridge in December 2008 there
was considerable discussion about these issues and the interpretation of any
comparisons between the current results and the previous demand
projections. On balance it was agreed that any simplistic comparison of implied
imbalances and mismatches should be treated with caution at this stage. In
particular, since there are several important methodological, conceptual and
data issues which affect the outcomes, any publication of such results should
be deferred until, as far as possible, ʻlikeʼ could be compared with ʻlikeʼ. It was
suggested, therefore, that such results should not be disseminated into the
wider public domain at this stage, since they might give conflicting messages
regarding the future skill imbalances. Thus this report does not include any
detailed analysis and results on estimating labour-market imbalances.

Nevertheless, the estimation of skill imbalance remains a central policy
concern, and this should be treated as a priority for further research, which will
eventually lead to more robust results. The next phase of work will generate
consistent projections of demand and supply which will enable such direct
comparisons, and this issue will be subject to further detailed analysis. A
separate report discussing these various issues regarding labour-market
imbalances will follow in the next stage of work.
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CHAPTER 5

Conclusions

5.1.  Overview

This publication presents an overview of a set of consistent and
comprehensive skill supply projections across Europe. There have been
difficulties in obtaining consistent and detailed data for all countries. Estimates
for Bulgaria and Romania, and for Malta and Switzerland, will be added in the
next phase of work, although this may involve using substitute data from
sources other than the preferred ones used for all other countries.

Skills are measured here using formal qualifications, distinguishing three
broad levels; low, medium, and high (details in Annex B). While this has its
limitations, and more detailed analysis is desirable, the present results
illustrate the general feasibility of developing consistent supply and demand
projections. Further work is needed to improve the basic underlying data to
achieve additional detail, but this appears to be feasible.

The results presented are based on the use of E3ME as a starting point for
assessing overall prospects for labour supply across Europe. The information
from E3ME has been used in combination with data from the EU LFS, and
Eurostat demographic estimates and projections, to generate overall labour
supply projections. These have then been translated into the supply of skills.
The analysis has been based on both the LFS microdata (individual level) and
published data from Eurostat and other sources (such as the UOE data
collection on education flow statistics).

Together, the two Cedefop projects have involved the production of sets of
benchmark projections of both skill demand and supply that can be the
foundation for continuing dialogue about such issues across Europe. The
present supply-focused project has been concerned with the development of
a sound historical and projections database, including developing the basic
data and related software needed to produce projections of the supply of skills
in a replicable fashion, and in a manner that can be compared with the
demand-side projections produced in the previous Cedefop project (Cedefop,
2008a). A key objective of the two projects has been to develop a general
conceptual framework, within which alternative possibilities can be considered.
While there may still be concerns about the quality of some of the data for



individual countries, or for particular aspects of supply or demand, this
conceptual framework enables other, better data to be easily incorporated to
improve the quality of the analysis and the projections.

All the results have also been brought together in country workbooks. The
detailed results in the excel workbooks have been made available to assist
dialogue with country experts to improve the quality and robustness of the
basic data and results, by taking note of local knowledge. These workbooks
are consistent with those produced earlier in the demand-side project.

The project has involved a process of dialogue with both individual country
experts and the relevant statistical authorities. As this process continues it is
hoped that the quality and reliability of the relevant data and estimates will
gradually be further improved. While the present results have their limitations,
they provide a useful starting point for thinking about likely future
developments in skill supply and demand across the EU.

5.2.  Key findings

Despite the difficulties with many of the data, a number of clear and robust
trends emerge, common across almost all countries. There has been a strong
tendency for the overall numbers and proportions within the total population
of those with formal qualifications to rise in recent years. In particular, the
proportions of those with higher-level qualifications have risen significantly
and those with low-level or no formal qualifications have fallen steadily. This
applies even more strongly to patterns within the economically active labour
force. Those with medium-level qualification have exhibited a more mixed
pattern, partly reflecting the focus on highest qualification held (which means
that many people move on from this middle category to acquire higher
qualifications).

It is generally expected that these historical trends will continue. If future
developments continue the patterns of the recent past, there will be substantial
increases in both the proportions and the number of people with medium- and
high-level qualifications, both in the population and the labour force. In
contrast, the number of people with low-level qualifications can be expected
to experience a significant decline in absolute numbers and a falling share.
This is all in line with the ambitious targets set out in the Lisbon agenda.

Over the period 2007-20 the numbers in the population aged 15+ with high-
level qualifications could rise by 32 million. This is equivalent to a rate of
increase of almost 42 %. The numbers with low-level (or no qualifications) can
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be expected to fall by a larger figure too (a rate of decline of about 19 %).
There are similar but sharper trends for the economically active labour force.
The number of people with low levels of education is projected to fall by 29 %.
This is an indication of the general trend towards a highly-educated labour
force, as younger cohorts are increasingly better qualified than older ones. As
well qualified young people enter the workforce, and older less well (formally)
qualified workers leave, the average qualifications levels increase significantly.

The precise trends vary between countries, with some (such as the
Netherlands) likely to get much closer to attaining the targets set out in the
Lisbon agenda than others. This reflects very different starting points, as well
as different historical trajectories. In a number of countries there is some
evidence of a plateau being reached, with rates of improvement appearing to
level off for the highest levels of qualification. In others there is more room for
improvement, with a number of countries still expected to have very significant
proportions in the low category, even by 2020. The results here should only be
regarded as broad brush and indicative and not specific targets or criticisms
of current performance. Although these are the best pan-European estimates
currently available, questions remain about the comparability of such
estimates.

These trends are common to men and women. Women have shown the
most significant rates of improvement in formal qualification levels in recent
years, and these patterns are projected to continue, with rates of increase
significantly higher than men for both the population and the labour force. The
number of men in the population aged 15+ with higher-level qualifications will
increase by 38 % between 2007 and 2020, while the corresponding figure for
women is 46 %.

It is important to consider different possible macroeconomic scenarios. The
project has developed two alternative macro scenarios which present a range
of economic situations Europe may face over the next 5 to 10 years and
beyond. At present this does not include an assessment of the consequences
of the current world-wide economic crisis, but the results presented here
demonstrate the ability of the general present conceptual framework to deal
with such external shocks, given further work. The scenarios developed so
far suggest that the overall improvements in terms of average qualification
levels are likely to be a common feature, whichever scenario evolves.

Although these results suggest a relatively optimistic picture, it should be
recognised that the historical trends on which the projections are based may
be disrupted by the unprecedented shock to the economy due to recent events
in financial and related markets. These results were developed before the full
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extent of that shock become clear. This may disrupt the previous steady
improvement in qualification profiles observed over recent decades. Initial
indications are that the immediate impact of the crisis may be to increase
educational participation and qualification acquisition as individuals delay entry
into a depressed labour market. In the longer term, as financial constraints
start to bite in the real economy, this may discourage investment in human
capital, especially in less affluent sections of the community, which have been
the main source of recent growth. Policy-makers may, therefore, need to take
proactive steps to ensure that these projected improvements are realised.

5.3.  Data problems and scope for refinement

Detailed examination of the results for individual countries reveals a number
of outstanding problems and questions. These are especially serious for some
countries where the sample sizes in the LFS are inadequate to provide robust
estimates, or more often where major changes in definition or classification
appear to have been ignored. LFS could also provide better quality data on the
education fields to be used for skill supply forecasts. These problems with the
data can probably be addressed only by further detailed dialogue between
country experts and the statistical authorities concerned.

A key priority should be to develop improved LFS data series, with additional
detail on qualifications held and programme orientation (vocational or general);
the conceptual framework developed allows for alternative data and
assumptions to be incorporated with relative ease. Therefore, given
cooperation with the countries concerned, in principle such issues can be
easily resolved and better data slotted in once they are available. There is
also considerable scope for improving the basic methods used to carry out
projections of supply (both stocks and flows) and demand (changing
occupational and qualification structure, and estimates of replacement
demands).

Problems with the data and other technical difficulties have limited the
sophistication of some of the modelling work so far, but the potential for
refinement and improvement offered by the conceptual framework is clear.
The modular structures adopted and the presentation of the material in
separate country workbooks enables such developments to take place at pan-
European and country level.
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5.4.  Continuing dialogue and country expertsʼ input

The present set of projections has been compiled with the voluntary
involvement of many country experts. This project has benefited greatly from
their detailed comments and suggestions. Their commitment, input and expert
knowledge have been of great importance and have helped to increase the
quality of the projections. It is clear from the issues raised in connection with
these preliminary results that such involvement is crucial for ensuring the
credibility of the results for individual countries and for improving both
estimates and methods.

As with all quantitative projections, a considerable amount of judgement is
needed to develop robust and credible results. This must involve individuals
who can bring their unique knowledge and expertise to bear on data and
trends for their own countries. The feedback obtained so far suggests that,
with such input, it will be possible to develop a much more robust database.

5.5.  Comparing demand and supply

The project has also begun to explore how the new supply-side analysis can
interface with the previous demand-side forecast. Development of consistent
country supply workbooks aids such comparisons, but care should be taken
to avoid simplistic comparisons of supply and demand estimates. The project
has explored some of the issues involved in allocating skill supply by
occupations (and also, implicitly, sectors), while taking into account
occupational/sectoral change and mobility processes. This raises questions
about what it means conceptually to talk about supply of labour to a particular
occupation or sector. In many cases there is no clear boundary, and sectors
and occupations can (to some degree at least) source their labour demand
regardless of qualification or field of study.

For many combinations of occupation and education there is no one-to-one
relationship. Depending on the degree of labour market regulation,
organisations can employ people with very different education backgrounds
for the vacancies they have. This implies that there is usually a wide range of
different education backgrounds relevant to a job opening in a particular
occupational class. This makes comparison of supply and demand estimates
difficult. Nevertheless, a start has been made on developing procedures and
ideas for using the available data as much as possible to match supply and
demand in the labour market. Some new ideas for presenting and quantifying
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indications of future mismatches for some aggregate occupational classes are
presented in this publication. These will be further refined in the continuing
project.

As the E3ME model is the provider of labour-supply forecasts and the
demand projections, there is, in principle, an automatic link with the demand-
side project. Once the demand and supply projections are undertaken
simultaneously, this will ensure consistent treatment of the demand for and
supply of labour. This ensures:
(a)  consistent model ideology;
(b)  use of the same basic data sets;
(c)  a consistent set of coefficients/elasticities;
(d)  a common set of assumptions.

5.6.  Ideas for further research

This project suggests some key priorities for future research in skills-supply
modelling and forecasting. Some ideas have already been sketched out
above, including the desirability of moving towards a full stock-flow modelling
approach.

Some areas can be identified where adoption of best practice
methodologies in individual countries could be extended to other countries to
begin to develop a more sophisticated pan-European perspective. For
example, extension (adding more countries) of the Reflex project methodology
for higher education graduates could result in better estimates of the transition
from education to the labour market. A similar project could also be started for
secondary education, in particular to compare flows within the educational
system between countries. Such approaches are being explored in a
subsequent Cedefop project.

As in the earlier demand-side project, there is a tension between wanting
to improve the approach for some individual countries (by further exploiting
particular data sets and previous research) and preserving a consistent
approach across all countries, using common data sets. Further discussion
with country experts could help to identify where particular approaches might
prove most productive. The second prong of Cedefopʼs long-term strategy is
to encourage further harmonisation of both data and methods across
countries. This could bear fruit in this particular area, although the difficulties
of harmonising classifications and definitions, let alone data and methods of
analysis, should not be underestimated.
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A related possibility is to modify the results within the current conceptual
framework to be more consistent with the views of country experts. The use
of common models and assumptions does not exploit ʻlocalʼ knowledge about
detailed policy and other factors that may be affecting the supply of skills,
including labour-market activity rates. This will be explored further in the future
new project where additional resources have has been made available for
checking and customising country results.

One area for development would be to pay more attention to implied cohort
effects and implied activity rates for detailed age groups and gender. The
current stock model does not deal with these issues explicitly but generates
results implicitly. The analyses for individual age gender categories have been
undertaken independently, without detailed attention being paid to the
implications for the progression of cohorts over time. For example, there are
currently no constraints on the qualification patterns for 55 to 59 year-olds in
2020 compared to the results for 50 to 54 year-olds five years earlier, yet in
reality these are linked by the flows of people in and out, including mortality,
withdrawal from the labour market, migration and new acquisition of
qualifications. Without a full set of demographic accounts or longitudinal data
to measure all these flows, a comprehensive stock-flow model is not
practicable. However, some improvements could probably be made to avoid
making implausible assumptions implicitly.

Another area for potential refinement relates to detailed labour-market
activity rates by age and gender for those with different levels of qualification.
The current approach models the qualification structure of the population and
the labour force separately and independently, based on changing patterns
over time within each age, gender and group. Activity rates are then obtained
by dividing the labour force estimate of numbers in each qualification group by
the corresponding population estimate. This can lead to implausible outcomes
in some cases, both in terms of actual rates and developments over time. An
alternative approach would be to model activity rates for age and gender
qualification categories separately. This would make it easier to focus on
ensuring that activity rates follow a more plausible path over time. If activity
rates are modelled explicitly it would not be necessary to model both numbers
qualified in the population and the labour force, since any two of these implies
the third.

Having established the basic database, the possibility of undertaking
different types of estimation is also opened up. For example, a panel
estimation of the cross-country, aggregate time series is now also a practical
possibility. Further work to develop appropriate explanatory variables is the
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main obstacle to developing such an approach. Nevertheless, this approach
should be explored in future work.

The problems of mismatch and the concept and interpretation of skill
imbalances in general terms, when comparing demand and supply forecasts,
is another key area of concern. The problems faced by employers and others
in trying to match qualifications and occupations, the various mechanisms
(aspects of market clearing) and the different possibilities for dealing with these
imbalances, require further research. This has been given new urgency by
the labour-market disturbances likely to result from the deepening worldwide
recession. The recession is likely to introduce a more serious element of lack
of aggregate demand, which may well swamp any detailed skills imbalances
and mismatches. Work on this topic will form part of future work.

5.7.  Building a comprehensive system to 
anticipate skill needs

Anticipation is, by nature, difficult and it is argued that a holistic approach is
required combining different tools, methods and approaches (both quantitative
and qualitative). The priorities for future Cedefop work on skill needs includes
several parts of such a comprehensive approach: developing regular forecasts
of skill supply and demand in Europe, analysing skill mismatch, exploring use
of employersʼ surveys as a tool for skill needs analysis, and identifying skill
needs in selected key sectors of the economy (e.g. the green economy).

Cedefop is continuing its forecasting activities and is currently working on
a new research project with the aim of developing a system for regular
forecasts of skill supply and demand. This will build on the existing conceptual
framework developed for the initial skills-demand forecast and the skills-supply
forecast presented in this publication. Cedefop will work on improving the
methodology and will explore all the ideas in this publication for further
development. The updated forecasts will again take into account various
economic aspects and scenarios, including the recent economic crisis. The
forecasts, which will be published (with the financial support of the European
Commission, DG EMPL) every two years starting in 2010, will serve as a main
input for the Commissionʼs forthcoming regular assessment of skills in Europe
related to the ʻnew skills for new jobsʼ initiative. Once the two forecasts are
done simultaneously, it will also allow assessment of potential future labour-
market imbalances, as discussed in this publication.
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In this context, Cedefop has recently started complementary and
groundbreaking research that aims to provide a comprehensive assessment
and analysis of skill mismatch in Europe. Work on skill mismatch aims to
strengthen the comprehensive approach to future skill needs by assessing
and examining skill mismatch at different levels and pointing out the
implications of individual skill imbalances for organisations and the economy. 

A number of different studies are being carried out in the coming years,
giving a comprehensive overview of skill mismatch both in quantitative and
qualitative terms and outlining what types of skill mismatch can be
distinguished, what the implications are, and why skill mismatch should be a
concern for policy-makers. They will provide an accessible overview of skill
mismatch issues in Europe and at the same time indicate the gaps in the
current understanding of skill mismatch. 

Skill mismatch for ageing workers, which is closely connected to the current
debates on the impacts of demographic change and active ageing, will be
examined. Taking into account most recent insights, emphasis will be placed
on over- and under-skilling, aiming at preventing conceptual and empirical
problems often encountered in analyses of over- and under-education. In
addition, Cedefop will examine the consequences of skill mismatch in terms
of various labour-market outcome indicators, such as earnings, job
satisfaction, employability and unemployment risk.

To broaden and validate the knowledge base, it is necessary to complement
the quantitative forecasts with other information. Cedefop currently explores
the feasibility of identifying European skill and competence needs using
enterprise/employer surveys as a complementary and more qualitative source
of information.

There is currently a lack of European data and relevant information on skills
from the employerʼs viewpoint. There are many surveys for identifying skill
and training needs in the EU Member States, but they are not comparable
across Europe. They differ significantly in their objectives, content, regularity
and methodology. 

Even though the methods and objectives of employers  ̓surveys in individual
countries differ, country experts expressed their willingness to discuss and
find ways of making their survey methodologies and results comparable. 

The following three options for future work were identified: modification of
existing employersʼ surveys at European level by including questions on skill
needs (e.g. continuing vocational training survey); adjustment of national
surveys in (selected) Member States to achieve comparability of results (i.e.
including specific module, etc.); and the launch of a new European employersʼ
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survey specifically aimed at identifying skill needs (new Community
instrument). Cedefop is currently carrying out a feasibility study to assess the
above-mentioned options. The study will consider the costs and benefits of
all options. Based on the findings, the development and piloting of a new
survey instrument will start in 2010 (with the financial support of the European
Commission, DG EMPL).

Cedefop is also continuing to identify new and emerging skill needs in
selected sectors. A joint project with the International Labour Organisation
aims at conducting applied policy research into skill needs for greener
economies with respect to new and changing occupational profiles, greening
existing occupations, and identifying skills and occupations that become
obsolete. The research is based on a number of country studies with the
primary focus on examples of good practice in supplementing national policies
for greening economies by the identification of skills needs and efficient skills-
response strategies. Altogether between 10 and 15 country studies, covering
EU and non-EU countries, will be conducted using the same research
methodology. The results are expected in 2010.

All this work will contribute to the ʻnew skills for new jobsʼ agenda, which
aims, among other things, to improve the capacity to anticipate and match
labour market and skill needs in the EU and gather comparable results at EU
level. All experts and stakeholders are invited contribute their knowledge and
experience.
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ANNEX A

Detailed results by qualification

Source:  IER estimates based on StockMOD.

Table 15.  Population by age and gender, all qualifications, EU-25*

All qualifications (000s)

Males 2000 2007 2013 2020 000s

15+ 181 243 190 464 196 779 201 612 9 221

15-19 14 876 14 517 13 210 12 909 -359

20-24 15 353 15 259 15 109 13 614 -94

25-29 16 541 16 138 16 021 15 387 -404

30-39 35 386 34 539 33 621 33 364 -848

40-49 32 129 35 046 35 811 34 023 2 917

50-54 14 458 15 522 16 800 17 647 1 064

55-59 12 293 14 659 15 235 16 859 2 366

60-64 11 509 11 870 13 976 14 997 361

65+ 28 698 32 915 36 997 42 813 4 217

25-64 122 316 127 773 131 464 132 276 5 457

Females 2000 2007 2013 2020 000s

15+ 195 092 203 249 208 991 213 268 8 157

15-19 14 217 13 785 12 573 12 316 -432

20-24 14 882 14 752 14 573 13 150 -130

25-29 16 169 15 686 15 537 14 909 -483

30-39 34 762 33 752 32 679 32 289 -1 009

40-49 32 238 34 915 35 448 33 506 2 677

50-54 14 692 15 921 17 103 17 723 1 229

55-59 12 791 15 269 15 920 17 379 2 478

60-64 12 571 12 716 15 004 16 001 145

65+ 42 771 46 452 50 155 55 996 3 682

25-64 123 223 128 260 131 690 131 806 0

Total 2000 2007 2013 2020 000s

15+ 376 336 393 713 405 770 414 879 17 378

15-19 29 093 28 302 25 782 25 225 -791

20-24 30 235 30 011 29 682 26 763 -224

25-29 32 710 31 824 31 558 30 296 -886

30-39 70 148 68 291 66 300 65 653 -1 857

40-49 64 367 69 961 71 259 67 529 5 594

50-54 29 150 31 443 33 902 35 370 2 293

55-59 25 084 29 928 31 154 34 238 4 844

60-64 24 080 24 586 28 980 30 998 506

65+ 71 468 79 367 87 152 98 809 7 899

25-64 245 540 256 033 263 154 264 083 10 494



level, age and gender for EU-25*

Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

5.09 0.001 6 315 3.32 0.001 11 148 5.85 0.001

-2.41 0.000 -1 307 -9.01 -0.001 -1 608 -11.08 -0.001

-0.61 0.000 -151 -0.99 0.000 -1 646 -10.79 -0.001

-2.44 0.000 -116 -0.72 0.000 -751 -4.65 0.000

-2.40 0.000 -917 -2.66 0.000 -1 175 -3.40 0.000

9.08 0.001 765 2.18 0.000 -1 023 -2.92 0.000

7.36 0.001 1 278 8.23 0.001 2 125 13.69 0.001

19.25 0.002 575 3.93 0.001 2 199 15.00 0.001

3.13 0.000 2 106 17.74 0.003 3 128 26.35 0.002

14.69 0.001 4 082 12.40 0.002 9 898 30.07 0.002

4.46 0.000 3 691 2.89 0.000 4 503 3.52 0.000

% % p.a. 000s % % p.a. 000s % % p.a.

4.18 0.000 5 742 2.83 0.000 10 018 4.93 0.000

-3.04 0.000 -1 212 -8.79 -0.001 -1 469 -10.65 -0.001

-0.87 0.000 -179 -1.21 0.000 -1 602 -10.86 -0.001

-2.98 0.000 -149 -0.95 0.000 -778 -4.96 0.000

-2.90 0.000 -1 074 -3.18 -0.001 -1 463 -4.34 0.000

8.30 0.001 533 1.53 0.000 -1 409 -4.04 0.000

8.37 0.001 1 182 7.42 0.001 1 802 11.32 0.001

19.37 0.002 651 4.26 0.001 2 110 13.82 0.001

1.15 0.000 2 288 17.99 0.003 3 284 25.83 0.002

8.61 0.001 3 703 7.97 0.001 9 544 20.54 0.002

0.00 0.000 0 0.00 0.000 0 0.00 0.000

% % p.a. 000s % % p.a. 000s % % p.a.

4.62 0.000 12 057 3.06 0.000 21 166 5.38 0.000

-2.72 0.000 -2 519 -8.90 -0.001 -3 077 -10.87 -0.001

-0.74 0.000 -329 -1.10 0.000 -3 248 -10.82 -0.001

-2.71 0.000 -266 -0.83 0.000 -1 529 -4.80 0.000

-2.65 0.000 -1 991 -2.92 0.000 -2 639 -3.86 0.000

8.69 0.001 1 298 1.85 0.000 -2 432 -3.48 0.000

7.87 0.001 2 460 7.82 0.001 3 927 12.49 0.001

19.31 0.002 1 226 4.10 0.001 4 310 14.40 0.001

2.10 0.000 4 394 17.87 0.003 6 412 26.08 0.002

11.05 0.001 7 785 9.81 0.001 19 442 24.50 0.002

4.27 0.000 7 121 2.78 0.000 8 049 3.14 0.000



Source:  IER estimates based on StockMOD.

Table 16.  Population by age and gender, low qualification level, EU-25*

Low qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 70 825 67 190 62 594 56 872 -3 635

15-19 11 800 11 623 10 544 10 216 -176

20-24 4 004 3 818 3 760 3 452 -186

25-29 4 010 3 292 2 673 2 107 -718

30-39 9 703 8 292 6 904 5 452 -1 411

40-49 9 655 9 418 8 848 7 400 -237

50-54 5 176 4 534 4 078 3 344 -642

55-59 4 923 4 907 4 182 3 733 -16

60-64 5 283 4 525 4 149 3 128 -758

65+ 16 270 16 779 17 457 18 041 508

25-64 38 751 34 970 30 833 25 163 -3 782

Females 2000 2007 2013 2020 000s

15+ 91 706 82 961 74 168 64 828 -8 745

15-19 10 686 10 473 9 552 9 324 -213

20-24 2 944 2 666 2 569 2 321 -277

25-29 3 633 2 443 1 746 1 242 -1 189

30-39 10 004 7 342 5 388 3 794 -2 661

40-49 11 762 10 088 8 101 5 501 -1 674

50-54 6 856 5 687 4 686 3 405 -1 170

55-59 6 812 6 537 5 357 4 436 -274

60-64 7 659 6 362 5 733 4 301 -1 297

65+ 31 351 31 362 31 036 30 503 11

25-64 46 725 38 459 31 010 22 681 -8 266

Total 2000 2007 2013 2020 000s

15+ 162 531 150 150 136 761 121 700 -12 381

15-19 22 486 22 096 20 096 19 540 -390

20-24 6 948 6 485 6 328 5 773 -463

25-29 7 643 5 736 4 418 3 349 -1 907

30-39 19 707 15 635 12 292 9 246 -4 072

40-49 21 417 19 506 16 948 12 901 -1 911

50-54 12 033 10 221 8 764 6 749 -1 812

55-59 11 735 11 445 9 540 8 169 -290

60-64 12 942 10 887 9 881 7 429 -2 055

65+ 47 621 48 141 48 493 48 543 519

25-64 85 477 73 429 61 843 47 843 -12 048
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Detailed results by qualification level, age and gender for EU-25* 107

Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

-5.13 -0.001 -4 596 -6.84 -0.001 -10 318 -15.36 -0.001

-1.50 0.000 -1 079 -9.28 -0.002 -1 407 -12.10 -0.001

-4.64 -0.001 -59 -1.53 0.000 -366 -9.59 -0.001

-17.90 -0.002 -620 -18.82 -0.003 -1 186 -36.01 -0.004

-14.54 -0.002 -1 388 -16.74 -0.003 -2 841 -34.26 -0.004

-2.45 0.000 -571 -6.06 -0.001 -2 018 -21.43 -0.002

-12.40 -0.001 -457 -10.07 -0.002 -1 191 -26.26 -0.003

-0.33 0.000 -725 -14.77 -0.003 -1 175 -23.94 -0.002

-14.35 -0.002 -376 -8.31 -0.001 -1 396 -30.86 -0.003

3.12 0.000 678 4.04 0.001 1 262 7.52 0.001

-9.76 -0.001 -4 136 -11.83 -0.002 -9 807 -28.04 -0.003

% % p.a. 000s % % p.a. 000s % % p.a.

-9.54 -0.001 -8 793 -10.60 -0.002 -18 132 -21.86 -0.002

-1.99 0.000 -921 -8.79 -0.001 -1 149 -10.97 -0.001

-9.42 -0.001 -98 -3.66 -0.001 -345 -12.95 -0.001

-32.74 -0.004 -697 -28.55 -0.005 -1 201 -49.16 -0.006

-26.61 -0.003 -1 955 -26.62 -0.005 -3 548 -48.32 -0.006

-14.23 -0.002 -1 987 -19.70 -0.003 -4 586 -45.46 -0.005

-17.06 -0.002 -1 001 -17.60 -0.003 -2 282 -40.12 -0.005

-4.03 0.000 -1 180 -18.05 -0.003 -2 101 -32.14 -0.003

-16.93 -0.002 -629 -9.89 -0.002 -2 061 -32.39 -0.004

0.04 0.000 -325 -1.04 0.000 -859 -2.74 0.000

-17.69 -0.002 -7 449 -19.37 -0.003 -15 779 -41.03 -0.005

% % p.a. 000s % % p.a. 000s % % p.a.

-7.62 -0.001 -13 389 -8.92 -0.001 -28 450 -18.95 -0.002

-1.73 0.000 -2 000 -9.05 -0.002 -2 556 -11.57 -0.001

-6.66 -0.001 -156 -2.41 0.000 -712 -10.97 -0.001

-24.96 -0.003 -1 317 -22.97 -0.004 -2 387 -41.61 -0.005

-20.66 -0.003 -3 343 -21.38 -0.004 -6 389 -40.86 -0.005

-8.92 -0.001 -2 558 -13.11 -0.002 -6 605 -33.86 -0.004

-15.06 -0.002 -1 457 -14.26 -0.002 -3 472 -33.97 -0.004

-2.48 0.000 -1 905 -16.65 -0.003 -3 276 -28.62 -0.003

-15.88 -0.002 -1 005 -9.23 -0.002 -3 457 -31.76 -0.003

1.09 0.000 352 0.73 0.000 403 0.84 0.000

-14.09 -0.002 -11 586 -15.78 -0.003 -25 586 -34.84 -0.004



Source:  IER estimates based on StockMOD.

Table 17.  Population by age and gender, medium qualification level, EU-25*

Medium qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 78 788 85 011 89 183 92 097 6 223

15-19 3 042 2 816 2 574 2 568 -226

20-24 9 804 9 842 9 695 8 489 38

25-29 8 841 8 435 8 076 7 363 -405

30-39 17 477 16 762 15 903 15 180 -714

40-49 15 496 17 240 17 897 17 604 1 744

50-54 6 254 7 430 8 332 9 115 1 176

55-59 4 992 6 568 7 324 8 372 1 576

60-64 4 385 4 884 6 171 6 916 499

65+ 8 499 11 034 13 212 16 490 2 535

25-64 57 443 61 319 63 702 64 550 3 876

Females 2000 2007 2013 2020 000s

15+ 74 382 82 385 88 552 93 268 8 004

15-19 3 473 3 251 2 971 2 944 -222

20-24 9 804 9 672 9 426 8 256 -132

25-29 8 138 7 507 6 815 5 950 -631

30-39 16 801 15 858 14 577 13 381 -943

40-49 14 229 16 780 18 216 18 356 2 551

50-54 5 459 7 023 8 136 8 942 1 564

55-59 4 305 6 158 7 240 8 329 1 853

60-64 3 693 4 627 6 605 7 950 934

65+ 8 478 11 510 14 567 19 160 3 031

25-64 52 626 57 953 61 589 62 907 5 327

Total 2000 2007 2013 2020 000s

15+ 153 170 167 396 177 735 185 365 14 227

15-19 6 516 6 068 5 544 5 512 -448

20-24 19 608 19 513 19 121 16 745 -94

25-29 16 979 15 942 14 891 13 313 -1 037

30-39 34 278 32 620 30 479 28 561 -1 657

40-49 29 724 34 020 36 113 35 959 4 296

50-54 11 713 14 453 16 468 18 058 2 740

55-59 9 297 12 726 14 563 16 701 3 429

60-64 8 078 9 511 12 776 14 866 1 433

65+ 16 977 22 543 27 779 35 650 5 566

25-64 110 069 119 272 125 290 127 458 9 203

Future skill supply in Europe – Medium-term forecast up to 2020: synthesis report108



Detailed results by qualification level, age and gender for EU-25* 109

Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

7.90 0.001 4 172 4.91 0.001 7 086 8.33 0.001

-7.43 -0.001 -243 -8.61 -0.001 -249 -8.83 -0.001

0.39 0.000 -146 -1.49 0.000 -1 353 -13.74 -0.001

-4.58 -0.001 -359 -4.26 -0.001 -1 073 -12.72 -0.001

-4.09 0.000 -860 -5.13 -0.001 -1 582 -9.44 -0.001

11.26 0.001 657 3.81 0.001 363 2.11 0.000

18.80 0.002 902 12.14 0.002 1 686 22.69 0.002

31.58 0.003 756 11.51 0.002 1 804 27.48 0.002

11.38 0.001 1 287 26.34 0.004 2 032 41.60 0.003

29.83 0.003 2 179 19.75 0.003 5 456 49.45 0.004

6.75 0.001 2 382 3.89 0.001 3 231 5.27 0.000

% % p.a. 000s % % p.a. 000s % % p.a.

10.76 0.001 6 166 7.48 0.001 10 882 13.21 0.001

-6.39 -0.001 -281 -8.64 -0.001 -307 -9.44 -0.001

-1.35 0.000 -246 -2.55 0.000 -1 416 -14.64 -0.001

-7.76 -0.001 -692 -9.22 -0.002 -1 557 -20.74 -0.002

-5.61 -0.001 -1 281 -8.08 -0.001 -2 477 -15.62 -0.002

17.93 0.002 1 436 8.56 0.001 1 576 9.39 0.001

28.64 0.003 1 113 15.84 0.002 1 919 27.32 0.002

43.03 0.004 1 082 17.57 0.003 2 171 35.25 0.003

25.28 0.002 1 979 42.76 0.006 3 323 71.83 0.005

35.75 0.003 3 058 26.57 0.004 7 650 66.47 0.005

10.12 0.001 3 636 6.27 0.001 4 955 8.55 0.001

% % p.a. 000s % % p.a. 000s % % p.a.

9.29 0.001 10 339 6.18 0.001 17 968 10.73 0.001

-6.87 -0.001 -523 -8.63 -0.001 -556 -9.16 -0.001

-0.48 0.000 -393 -2.01 0.000 -2 768 -14.19 -0.001

-6.11 -0.001 -1 051 -6.59 -0.001 -2 629 -16.49 -0.002

-4.84 -0.001 -2 141 -6.56 -0.001 -4 059 -12.44 -0.001

14.45 0.001 2 093 6.15 0.001 1 939 5.70 0.000

23.39 0.002 2 015 13.94 0.002 3 605 24.94 0.002

36.88 0.003 1 837 14.44 0.002 3 975 31.24 0.002

17.73 0.002 3 265 34.33 0.005 5 355 56.31 0.004

32.79 0.003 5 236 23.23 0.003 13 107 58.14 0.004

8.36 0.001 6 018 5.05 0.001 8 185 6.86 0.001



Source:  IER estimates based on StockMOD.

Table 18.  Population by age and gender, high qualification level, EU-25*

High qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 31 630 38 263 45 002 52 643 6 633

15-19 34 78 92 125 44

20-24 1 546 1 600 1 654 1 673 54

25-29 3 690 4 410 5 272 5 917 720

30-39 8 207 9 484 10 815 12 732 1 277

40-49 6 978 8 387 9 066 9 020 1 409

50-54 3 027 3 557 4 390 5 188 530

55-59 2 378 3 184 3 729 4 754 806

60-64 1 841 2 461 3 657 4 953 620

65+ 3 929 5 102 6 328 8 282 1 174

25-64 26 122 31 484 36 928 42 563 5 362

Females 2000 2007 2013 2020 000s

15+ 29 004 37 903 46 272 55 171 8 898

15-19 57 60 50 47 3

20-24 2 134 2 414 2 579 2 572 280

25-29 4 398 5 736 6 977 7 717 1 338

30-39 7 956 10 552 12 714 15 114 2 596

40-49 6 247 8 047 9 131 9 649 1 800

50-54 2 376 3 211 4 281 5 376 835

55-59 1 674 2 574 3 323 4 614 899

60-64 1 219 1 728 2 666 3 749 508

65+ 2 941 3 581 4 551 6 333 639

25-64 23 872 31 848 39 092 46 218 7 977

Total 2000 2007 2013 2020 000s

15+ 60 635 76 166 91 274 107 814 15 531

15-19 92 138 142 172 46

20-24 3 680 4 013 4 233 4 245 334

25-29 8 088 10 146 12 249 13 634 2 058

30-39 16 163 20 036 23 529 27 845 3 873

40-49 13 226 16 435 18 197 18 669 3 209

50-54 5 404 6 769 8 671 10 563 1 365

55-59 4 052 5 758 7 052 9 368 1 706

60-64 3 061 4 189 6 323 8 703 1 128

65+ 6 870 8 683 10 879 14 615 1 813

25-64 49 993 63 332 76 020 88 782 13 338
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

20.97 0.002 6 739 17.61 0.003 14 380 37.58 0.003

128.01 0.009 14 18.22 0.003 47 61.00 0.004

3.48 0.000 54 3.39 0.001 73 4.56 0.000

19.50 0.002 863 19.56 0.003 1 508 34.19 0.003

15.56 0.002 1 331 14.03 0.002 3 248 34.24 0.003

20.19 0.002 679 8.09 0.001 632 7.54 0.001

17.51 0.002 833 23.40 0.003 1 630 45.83 0.003

33.91 0.003 545 17.10 0.003 1 570 49.29 0.004

33.65 0.003 1 196 48.58 0.006 2 492 101.27 0.006

29.87 0.003 1 226 24.02 0.003 3 180 62.32 0.004

20.53 0.002 5 445 17.29 0.003 11 080 35.19 0.003

% % p.a. 000s % % p.a. 000s % % p.a.

30.68 0.003 8 369 22.08 0.003 17 268 45.56 0.003

4.71 0.000 -10 -17.22 -0.003 -13 -21.53 -0.002

13.11 0.001 165 6.84 0.001 159 6.58 0.001

30.43 0.003 1 240 21.62 0.003 1 980 34.52 0.003

32.62 0.003 2 162 20.49 0.003 4 562 43.23 0.003

28.81 0.003 1 084 13.47 0.002 1 602 19.90 0.002

35.14 0.003 1 070 33.31 0.005 2 164 67.40 0.005

53.72 0.005 749 29.11 0.004 2 040 79.28 0.005

41.71 0.004 939 54.33 0.007 2 022 117.03 0.007

21.74 0.002 971 27.10 0.004 2 752 76.86 0.005

33.41 0.003 7 243 22.74 0.003 14 370 45.12 0.003

% % p.a. 000s % % p.a. 000s % % p.a.

25.61 0.002 15 107 19.83 0.003 31 648 41.55 0.003

50.56 0.004 4 2.74 0.000 34 24.94 0.002

9.07 0.001 219 5.47 0.001 232 5.78 0.001

25.44 0.002 2 103 20.72 0.003 3 488 34.37 0.003

23.96 0.002 3 493 17.43 0.003 7 809 38.98 0.003

24.26 0.002 1 762 10.72 0.002 2 234 13.59 0.001

25.26 0.002 1 902 28.10 0.004 3 795 56.06 0.004

42.10 0.004 1 294 22.47 0.003 3 610 62.70 0.004

36.86 0.003 2 134 50.95 0.007 4 514 107.77 0.007

26.39 0.003 2 196 25.29 0.004 5 932 68.32 0.005

26.68 0.003 12 688 20.03 0.003 25 450 40.18 0.003



Source:  IER estimates based on StockMOD.
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Table 19.  Labour force by age and gender, all qualifications, EU-25*

All qualifications (000s)

Males 2000 2007 2013 2020 000s

15+ 119 530 125 165 127 595 127 747 5 635

15-19 4 105 3 886 3 285 3 153 -219

20-24 10 860 10 681 10 605 9 537 -179

25-29 14 858 14 407 14 324 13 786 -451

30-39 33 631 32 768 32 125 32 091 -863

40-49 29 906 32 721 33 549 31 877 2 815

50-54 12 430 13 637 14 874 15 671 1 207

55-59 8 337 10 374 10 866 12 174 2 037

60-64 3 713 4 608 5 506 6 322 895

65+ 1 690 2 083 2 462 3 136 393

25-64 102 875 108 515 111 243 111 922 5 640

Females 2000 2007 2013 2020 000s

15+ 92 467 101 303 103 630 103 698 8 836

15-19 3 301 3 148 2 805 2 718 -153

20-24 9 038 8 838 8 703 7 849 -199

25-29 12 070 12 099 12 261 11 959 29

30-39 26 178 26 424 25 889 25 831 246

40-49 24 187 27 657 28 550 27 425 3 470

50-54 9 303 11 347 12 312 12 831 2 044

55-59 5 479 7 786 8 432 9 728 2 306

60-64 1 945 2 823 3 362 3 829 878

65+ 966 1 182 1 316 1 529 215

25-64 79 163 88 135 90 806 91 602 0

Total 2000 2007 2013 2020 000s

15+ 211 997 226 468 231 224 231 446 14 471

15-19 7 406 7 034 6 090 5 871 -372

20-24 19 898 19 520 19 307 17 385 -378

25-29 26 928 26 506 26 585 25 745 -422

30-39 59 809 59 192 58 014 57 922 -617

40-49 54 093 60 378 62 099 59 301 6 284

50-54 21 733 24 984 27 185 28 502 3 251

55-59 13 816 18 159 19 298 21 902 4 343

60-64 5 659 7 432 8 867 10 151 1 773

65+ 2 656 3 265 3 778 4 665 609

25-64 182 038 196 650 202 049 203 524 14 612
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

4.71 0.001 2 430 1.94 0.001 2 582 2.06 0.001

-5.34 -0.001 -601 -15.47 -0.007 -733 -18.86 -0.008

-1.64 0.000 -77 -0.72 0.000 -1 145 -10.72 -0.004

-3.03 -0.001 -83 -0.58 0.000 -621 -4.31 -0.002

-2.57 0.000 -643 -1.96 -0.001 -677 -2.07 -0.001

9.41 0.002 828 2.53 0.001 -844 -2.58 -0.001

9.71 0.002 1 237 9.07 0.004 2 035 14.92 0.005

24.43 0.004 492 4.74 0.002 1 801 17.36 0.006

24.10 0.004 897 19.47 0.007 1 714 37.19 0.012

23.27 0.004 379 18.20 0.007 1 053 50.54 0.016

5.48 0.001 2 728 2.51 0.001 3 407 3.14 0.001

% % p.a. 000s % % p.a. 000s % % p.a.

9.56 0.002 2 327 2.30 0.001 2 395 2.36 0.001

-4.63 -0.001 -343 -10.88 -0.005 -430 -13.64 -0.006

-2.20 0.000 -136 -1.53 -0.001 -990 -11.20 -0.005

0.24 0.000 163 1.35 0.001 -140 -1.15 0.000

0.94 0.000 -535 -2.03 -0.001 -593 -2.24 -0.001

14.34 0.002 893 3.23 0.001 -232 -0.84 0.000

21.97 0.004 965 8.50 0.003 1 484 13.08 0.005

42.09 0.006 647 8.31 0.003 1 942 24.94 0.009

45.12 0.007 538 19.07 0.007 1 005 35.61 0.012

22.28 0.004 134 11.37 0.004 348 29.42 0.010

0.00 0.000 0 0.00 0.000 0 0.00 0.000

% % p.a. 000s % % p.a. 000s % % p.a.

6.83 0.001 4 756 2.10 0.001 4 978 2.20 0.001

-5.02 -0.001 -944 -13.42 -0.006 -1 162 -16.53 -0.007

-1.90 0.000 -212 -1.09 0.000 -2 135 -10.94 -0.004

-1.57 0.000 80 0.30 0.000 -761 -2.87 -0.001

-1.03 0.000 -1 178 -1.99 -0.001 -1 269 -2.14 -0.001

11.62 0.002 1 721 2.85 0.001 -1 076 -1.78 -0.001

14.96 0.002 2 201 8.81 0.003 3 519 14.08 0.005

31.44 0.005 1 139 6.27 0.003 3 743 20.61 0.007

31.33 0.005 1 436 19.32 0.007 2 719 36.59 0.012

22.91 0.004 514 15.73 0.006 1 400 42.89 0.014

8.03 0.001 5 399 2.75 0.001 6 874 3.50 0.001
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Source:  IER estimates based on StockMOD.

Table 20.  Labour force by age and gender, low qualification level, EU-25*

Low qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 38 050 35 289 31 578 26 933 -2 761

15-19 3 087 2 940 2 525 2 419 -147

20-24 2 801 2 694 2 642 2 418 -107

25-29 3 566 2 929 2 384 1 877 -636

30-39 9 222 7 853 6 571 5 215 -1 369

40-49 9 038 8 823 8 327 6 987 -215

50-54 4 437 4 001 3 620 2 977 -436

55-59 3 212 3 348 2 871 2 586 136

60-64 1 729 1 682 1 575 1 275 -47

65+ 959 1 019 1 065 1 180 60

25-64 31 203 28 636 25 347 20 917 -2 567

Females 2000 2007 2013 2020 000s

15+ 30 977 28 113 23 305 18 197 -2 864

15-19 2 238 2 155 1 960 1 958 -83

20-24 1 777 1 626 1 577 1 438 -151

25-29 2 695 1 883 1 375 993 -812

30-39 7 328 5 674 4 251 3 056 -1 654

40-49 8 379 7 715 6 304 4 337 -664

50-54 4 009 3 893 3 268 2 455 -117

55-59 2 670 3 125 2 682 2 309 454

60-64 1 173 1 302 1 154 904 129

65+ 706 739 732 747 33

25-64 26 256 23 592 19 035 14 054 -2 664

Total 2000 2007 2013 2020 000s

15+ 69 027 63 402 54 883 45 130 -5 625

15-19 5 325 5 095 4 484 4 376 -230

20-24 4 578 4 320 4 219 3 857 -258

25-29 6 261 4 812 3 758 2 871 -1 449

30-39 16 550 13 527 10 823 8 272 -3 023

40-49 17 417 16 538 14 631 11 324 -879

50-54 8 446 7 894 6 888 5 431 -553

55-59 5 882 6 473 5 553 4 894 591

60-64 2 903 2 984 2 729 2 179 81

65+ 1 665 1 759 1 797 1 926 94

25-64 57 459 52 228 44 383 34 971 -5 231
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

-7.26 -0.001 -3 711 -10.52 -0.005 -8 356 -23.68 -0.010

-4.75 -0.001 -416 -14.13 -0.006 -522 -17.74 -0.008

-3.83 -0.001 -52 -1.93 -0.001 -275 -10.22 -0.004

-17.85 -0.003 -545 -18.62 -0.008 -1 052 -35.91 -0.017

-14.84 -0.003 -1 282 -16.32 -0.007 -2 638 -33.59 -0.016

-2.38 0.000 -496 -5.63 -0.002 -1 836 -20.81 -0.009

-9.83 -0.002 -381 -9.52 -0.004 -1 024 -25.60 -0.011

4.24 0.001 -477 -14.26 -0.006 -762 -22.76 -0.010

-2.74 0.000 -107 -6.36 -0.003 -407 -24.21 -0.011

6.29 0.001 45 4.43 0.002 160 15.72 0.006

-8.23 -0.002 -3 289 -11.48 -0.005 -7 719 -26.96 -0.012

% % p.a. 000s % % p.a. 000s % % p.a.

-9.25 -0.002 -4 808 -17.10 -0.008 -9 916 -35.27 -0.017

-3.71 -0.001 -195 -9.07 -0.004 -197 -9.16 -0.004

-8.47 -0.002 -49 -3.02 -0.001 -188 -11.55 -0.005

-30.14 -0.006 -508 -26.99 -0.013 -890 -47.26 -0.025

-22.57 -0.005 -1 423 -25.08 -0.012 -2 618 -46.14 -0.024

-7.92 -0.001 -1 411 -18.29 -0.008 -3 378 -43.79 -0.022

-2.91 -0.001 -625 -16.04 -0.007 -1 438 -36.94 -0.018

17.01 0.003 -442 -14.15 -0.006 -816 -26.12 -0.012

10.97 0.002 -148 -11.34 -0.005 -398 -30.59 -0.014

4.70 0.001 -7 -0.92 0.000 7 1.01 0.000

-10.15 -0.002 -4 557 -19.31 -0.009 -9 538 -40.43 -0.020

% % p.a. 000s % % p.a. 000s % % p.a.

-8.15 -0.002 -8 519 -13.44 -0.006 -18 272 -28.82 -0.013

-4.31 -0.001 -611 -11.99 -0.005 -719 -14.11 -0.006

-5.63 -0.001 -101 -2.34 -0.001 -463 -10.72 -0.004

-23.14 -0.005 -1 054 -21.89 -0.010 -1 941 -40.35 -0.020

-18.27 -0.004 -2 705 -19.99 -0.009 -5 255 -38.85 -0.019

-5.05 -0.001 -1 907 -11.53 -0.005 -5 214 -31.53 -0.015

-6.54 -0.001 -1 005 -12.74 -0.006 -2 462 -31.19 -0.014

10.04 0.002 -920 -14.21 -0.006 -1 578 -24.38 -0.011

2.80 0.000 -255 -8.53 -0.004 -806 -26.99 -0.012

5.62 0.001 38 2.18 0.001 168 9.54 0.004

-9.10 -0.002 -7 845 -15.02 -0.007 -17 257 -33.04 -0.016



Source:  IER estimates based on StockMOD.

Table 21.  Labour force by age and gender, medium qualification level, EU-25*

Medium qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 57 548 61 024 62 756 62 567 3 476

15-19 1 007 920 713 695 -87

20-24 6 955 6 832 6 572 5 951 -123

25-29 7 932 7 494 7 078 6 551 -438

30-39 16 608 15 913 15 051 14 618 -695

40-49 14 360 16 049 16 602 16 403 1 689

50-54 5 360 6 487 7 684 8 068 1 127

55-59 3 445 4 673 5 492 6 072 1 228

60-64 1 379 1 927 2 527 2 925 548

65+ 504 730 1 038 1 283 227

25-64 49 083 52 542 54 433 54 637 3 459

Females 2000 2007 2013 2020 000s

15+ 43 234 48 062 49 701 49 677 4 828

15-19 1 042 976 833 750 -67

20-24 5 954 5 714 5 542 4 853 -240

25-29 6 002 5 714 5 314 4 732 -288

30-39 12 800 12 430 11 485 10 601 -370

40-49 11 014 13 497 14 815 15 137 2 483

50-54 3 687 5 094 5 898 6 436 1 407

55-59 1 995 3 228 3 847 4 679 1 233

60-64 556 1 080 1 532 1 934 525

65+ 185 329 435 556 144

25-64 36 053 41 043 42 891 43 519 4 990

Total 2000 2007 2013 2020 000s

15+ 100 782 109 086 112 277 112 244 8 304

15-19 2 049 1 896 1 565 1 445 -153

20-24 12 908 12 546 12 331 10 804 -362

25-29 13 933 13 208 12 486 11 283 -726

30-39 29 408 28 343 26 696 25 220 -1 066

40-49 25 373 29 546 31 507 31 539 4 172

50-54 9 047 11 581 13 245 14 503 2 534

55-59 5 440 7 901 9 091 10 751 2 461

60-64 1 934 3 007 3 971 4 859 1 073

65+ 689 1 059 1 383 1 839 371

25-64 85 136 93 585 96 997 98 156 8 449
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

6.04 0.001 1 732 2.84 0.001 1 543 2.53 0.001

-8.60 -0.002 -207 -22.54 -0.011 -225 -24.45 -0.011

-1.76 0.000 -260 -3.81 -0.002 -880 -12.89 -0.005

-5.52 -0.001 -416 -5.55 -0.002 -943 -12.58 -0.005

-4.19 -0.001 -862 -5.42 -0.002 -1 294 -8.13 -0.003

11.76 0.002 553 3.44 0.001 354 2.21 0.001

21.03 0.003 1 197 18.45 0.007 1 580 24.36 0.008

35.65 0.005 819 17.54 0.007 1 399 29.95 0.010

39.74 0.006 600 31.16 0.011 999 51.85 0.016

44.99 0.007 308 42.22 0.014 553 75.70 0.022

7.05 0.001 1 892 3.60 0.001 2 096 3.99 0.002

% % p.a. 000s % % p.a. 000s % % p.a.

11.17 0.002 1 639 3.41 0.001 1 615 3.36 0.001

-6.41 -0.001 -143 -14.66 -0.007 -226 -23.17 -0.010

-4.02 -0.001 -172 -3.01 -0.001 -862 -15.08 -0.006

-4.79 -0.001 -400 -7.01 -0.003 -982 -17.18 -0.007

-2.89 -0.001 -945 -7.60 -0.003 -1 829 -14.71 -0.006

22.55 0.004 1 318 9.76 0.004 1 640 12.15 0.004

38.17 0.006 804 15.78 0.006 1 342 26.34 0.009

61.81 0.009 620 19.19 0.007 1 451 44.95 0.014

94.46 0.012 452 41.82 0.014 853 78.98 0.023

77.77 0.010 106 32.21 0.011 227 68.96 0.020

13.84 0.002 1 848 4.50 0.002 2 475 6.03 0.002

% % p.a. 000s % % p.a. 000s % % p.a.

8.24 0.001 3 191 2.92 0.001 3 158 2.89 0.001

-7.49 -0.001 -330 -17.43 -0.008 -451 -23.79 -0.011

-2.81 -0.001 -215 -1.71 -0.001 -1 742 -13.89 -0.006

-5.21 -0.001 -721 -5.46 -0.002 -1 924 -14.57 -0.006

-3.62 -0.001 -1 646 -5.81 -0.002 -3 123 -11.02 -0.005

16.44 0.003 1 961 6.64 0.003 1 994 6.75 0.003

28.01 0.004 1 663 14.36 0.006 2 922 25.23 0.009

45.24 0.007 1 191 15.07 0.006 2 850 36.08 0.012

55.46 0.008 964 32.06 0.011 1 852 61.60 0.019

53.80 0.008 324 30.55 0.011 780 73.60 0.021

9.92 0.002 3 412 3.65 0.001 4 571 4.88 0.002



Source:  IER estimates based on StockMOD.

Table 22.  Labour force by age and gender, high qualification level, EU-25*

High qualification (000s)

Males 2000 2007 2013 2020 000s

15+ 23 932 31 143 34 927 38 247 7 211

15-19 11 25 30 39 14

20-24 1 105 1 159 1 165 1 167 54

25-29 3 361 4 408 5 009 5 358 1 047

30-39 7 801 9 598 10 899 12 257 1 797

40-49 6 508 8 299 8 520 8 487 1 790

50-54 2 633 3 503 4 205 4 627 870

55-59 1 680 2 516 2 959 3 516 836

60-64 605 1 253 1 635 2 122 648

65+ 227 383 504 673 156

25-64 22 589 29 576 33 227 36 368 6 987

Females 2000 2007 2013 2020 000s

15+ 18 256 25 128 30 624 35 825 6 872

15-19 20 17 13 11 -3

20-24 1 307 1 498 1 583 1 557 191

25-29 3 373 4 502 5 573 6 234 1 129

30-39 6 049 8 320 10 152 12 173 2 271

40-49 4 794 6 445 7 431 7 951 1 650

50-54 1 607 2 360 3 145 3 941 753

55-59 814 1 433 1 903 2 740 619

60-64 216 441 675 991 224

65+ 75 113 148 226 38

25-64 16 854 23 500 28 879 34 030 6 646

Total 2000 2007 2013 2020 000s

15+ 42 188 53 980 64 065 74 072 11 792

15-19 32 43 41 50 11

20-24 2 412 2 654 2 757 2 725 242

25-29 6 734 8 486 10 341 11 591 1 753

30-39 13 850 17 322 20 495 24 431 3 471

40-49 11 303 14 293 15 961 16 438 2 991

50-54 4 240 5 509 7 052 8 568 1 269

55-59 2 494 3 786 4 654 6 256 1 292

60-64 822 1 440 2 167 3 113 619

65+ 302 447 598 900 145

25-64 39 443 50 837 60 669 70 397 11 394
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Change 2000-07 Change 2007-13 Change 2007-20

% % p.a. 000s % % p.a. 000s % % p.a.

30.13 0.005 3 783 12.15 0.005 7 104 22.81 0.008

119.93 0.014 5 18.92 0.007 14 54.74 0.017

4.88 0.001 7 0.59 0.000 9 0.75 0.000

31.15 0.005 601 13.63 0.005 950 21.55 0.008

23.03 0.004 1 301 13.56 0.005 2 659 27.71 0.009

27.51 0.004 221 2.66 0.001 188 2.27 0.001

33.03 0.005 703 20.06 0.008 1 124 32.10 0.011

49.73 0.007 443 17.59 0.007 1 000 39.76 0.013

107.06 0.013 382 30.44 0.011 869 69.31 0.020

68.69 0.009 121 31.65 0.011 290 75.71 0.022

30.93 0.005 3 651 12.34 0.005 6 791 22.96 0.008

% % p.a. 000s % % p.a. 000s % % p.a.

37.64 0.006 5 495 21.87 0.008 10 696 42.57 0.014

-14.26 -0.003 -4 -23.83 -0.011 -6 -35.14 -0.017

14.60 0.002 85 5.69 0.002 60 3.98 0.002

33.47 0.005 1 071 23.80 0.009 1 732 38.47 0.013

37.54 0.006 1 833 22.03 0.008 3 854 46.32 0.015

34.42 0.005 986 15.31 0.006 1 506 23.37 0.008

46.86 0.007 785 33.26 0.012 1 580 66.97 0.020

76.08 0.010 470 32.76 0.012 1 307 91.21 0.025

103.64 0.013 234 53.17 0.018 550 124.89 0.031

50.74 0.007 35 31.07 0.011 113 99.90 0.027

39.44 0.006 5 379 22.89 0.008 10 530 44.81 0.014

% % p.a. 000s % % p.a. 000s % % p.a.

27.95 0.004 10 085 18.68 0.007 20 092 37.22 0.012

35.06 0.005 -2 -5.05 -0.002 8 17.65 0.006

10.04 0.002 103 3.89 0.002 71 2.67 0.001

26.03 0.004 1 854 21.85 0.008 3 105 36.59 0.012

25.06 0.004 3 173 18.32 0.007 7 109 41.04 0.013

26.46 0.004 1 667 11.66 0.005 2 145 15.00 0.005

29.93 0.005 1 543 28.02 0.010 3 059 55.52 0.017

51.79 0.007 868 22.92 0.008 2 470 65.25 0.019

75.30 0.010 726 50.42 0.017 1 673 116.12 0.030

47.81 0.007 152 33.93 0.012 453 101.36 0.027

28.89 0.005 9 832 19.34 0.007 19 560 38.48 0.013



ANNEX B

Levels of qualification

Level of qualification

Low At most lower secondary (ISCED 0-2, 3c short)

Medium Upper secondary (ISCED 3-4, excluding 3c short)

High Tertiary (ISCED 5-6)

Classification ISCED 1997 (from 1998 data onwards)

ISCED 0 Pre-primary education

ISCED 1 Primary education or first stage of basic education

ISCED 2 Lower secondary education or second stage of basic education

ISCED 3 (Upper) secondary education

ISCED 3A Programmes designed to provide direct access
to ISCED 5A

ISCED 3B Programmes designed to provide direct access
to ISCED 5B

ISCED 3C Programmes not designed to lead to ISCED 5A or 5B

ISCED 4 Post-secondary non tertiary education

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

ISCED 6 Second stage of tertiary education (leading to an advanced
research qualification)

Note:  More details are available in the documentation by EULFS: 
Levels of education and training ISCED 1997
(http://circa.europa.eu/irc/dsis/employment/info/data/eu_lfs/lfs_main/ Related_ documents/
ISCED_EN.htm).



ANNEX C

Conceptual framework

The demand side

The current conceptual framework comprises four key elements on the
demand side, as shown in Figure 15:
•  Module 1: a set of multi-sectoral macroeconomic forecasts, based around

the E3ME macroeconomic model;
•  Module 2: an occupational model, focused on explaining expansion demand

within sectors, adopting common classifications and data sources
(EDMOD);

•  Module 3: a qualifications module (QMOD), based on similar data sources,
focusing on the implications for qualification intensities within occupations
(demand) rather than the supply side;

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

Figure 15.  Overview of the modular approach to skills-demand
forecasting (framework)



Each module has associated with it a database (D) and models (M), some
of which already exist. Together with the corresponding skill-supply elements
described in Figure 16, the modules constitute the conceptual framework.

Module 1:  multi-sectoral macroeconomic model (E3ME)
Module 1 is based around the existing pan-European multi-sectoral
macroeconomic model (E3ME) developed by Cambridge Econometrics in
collaboration with others. This delivers a set of consistent sectoral projections,
which is transparent in terms of the assumptions made about the main external
influences on the various countries (including technological change and the
impact of global competition). Full details are given in Annex D.

Module 2: occupational expansion demand model (EDMOD)
Most national occupational projections rely on population census data. This is
because they normally provide the largest sample of data on occupational
employment cross-classified by industry and occupation (industry by
occupation employment matrices). Such data cannot be used in a pan-
European comparative exercise because of lack of synchronisation and
consistency between countries.

The LFS conducted in all countries as part of their obligations to the
European Union provide an alternative source of such industry-by-occupation
employment matrices. They have the advantage of being conducted on a
much more frequent basis than a census. They also adopt much more
standardised sets of questions and systems of classification. While there are
still some differences between 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 E3ME.

Such data have been used to produce results in the previous Cedefop
projects. The forecasting model (EDMOD) based on these data works out the
implications of the projected sectoral employment levels developed from
Module 1 for occupational employment using quite basic models (fixed
coefficients, or simple extrapolations). The current approach also includes
results based on development of more sophisticated econometric models.
This includes the use of multi-logit probability models.

Module 3:  qualification expansion demand model (QMOD)
Occupational employment patterns are only one way of measuring skills. For
training, and especially formal educational planning, the types of qualifications
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typically required are also important. Even with only weak data for
qualifications, it has been possible to develop an extension to the EDMOD
module which allows inferences to be made about implications for
qualifications. This builds on approaches already developed by IER and ROA
at national level. This is referred to as QMOD.

Module 4:  replacement demand model (RDMOD)
In addition to changes in overall occupational employment levels, it is
important to consider replacement demand arising from retirements, net
migration, movement into other occupations and in-service mortality.
Estimating replacement demand is not straightforward and is quite sensitive
to the data sources used.

There is general agreement about what it is about: job openings arising
because people leave the workforce, for whatever reason. Most previous work
has tended to focus on what might be called ʻpermanent or semi-permanentʼ
withdrawals from the employed workforce. These include:
(a)  mortality;
(b)  retirement (and other reasons for leaving the workforce, including family);
(c)  emigration;
(d)  inter-occupational mobility.

Information on the age and gender structure is required because many of
the flows, especially retirements and mortality, are age- and gender-specific.
Age structures also vary significantly by occupation. The influence of
differences in age structure across occupations exists, 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 to estimate specific rates of retirement
and mortality for each occupational class. LFS data can also be used for
estimating rates of outflow. The replacement demand model (RDMOD) has
been developed based on similar data sources to the occupational model. It
is driven partly by the occupational and qualification employment levels
projected from Modules 2 and 3, in combination with models and information
on the probability of outflow from employment due to retirements, mortality
and migration. Again, these models build on those already developed by IER
and ROA at national level.

Replacement demands for a particular category (e.g. an occupation) are
the product of: the size of the category and the rate of outflow (which can in
principle be separated out to distinguish the various elements as described
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above). Replacement demands are simply the product of these two. The main
database and EDMOD produce the former for every country, sector,
occupation and gender category. RDMOD produce the latter.

The supply side

The demand side is complemented by a similar modular approach on the
supply side. In this case there are three modules, although one of these is
E3ME, which it has in common with the demand side. The three modules are:
•  Module 1*: an extension of the macroeconomic model (as Module 1 above)

to include the aggregate labour supply model (E3ME*);
•  Module 5: a qualifications model focusing on stocks of people by educational

attainment (StockMOD);
•  Module 6: a qualifications model focusing on flows and graduate numbers

by educational attainment (FlowMOD).
Figure 16 sets out how these modules are linked and how they map onto

the demand side.

Figure 16.  Overview of the modular approach to skills-supply
forecasting (framework)
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Module 1*:  overall labour supply by age and gender (E3ME*)
The links between overall labour supply and activity in the wider economy are
provided by the E3ME model. E3ME is a macro-econometric model used for
forecasting and policy analysis across Europe. The model includes a relatively
detailed treatment of the labour market, including econometric equations for
employment demand, hours worked and wages (all by 42 economic sectors)
and labour-market participation rates. The specification of these equations
means that the model is well-suited to short- and medium-term forecasting.
Model parameters for each of these equations are estimated empirically using
data sets covering the period from 1970 for the Member States (from 1993
for the new members) plus Norway and Switzerland.

This project focuses on the supply of labour, which E3ME addresses by
extending and augmenting its labour-market participation rate equations. This
models labour supply as a function of economic activity, real wage rates,
unemployment, benefit rates and other variables. Econometric techniques are
used to explore the impact of key drivers of changes in labour-market
participation rates. Model parameters are estimated for labour-market
participation in each country. The analysis has been extended in this project
so that participation rates are modelled separately for different age groups
and for gender. This is of key importance for modelling educational
participation and attainment since these are known to be age-specific. The
models developed recognise that the factors that determine labour-market
participation may be different for workers of different age (e.g. those
approaching retirement age compared to participation rates among younger
people still completing their education). Projections of participation rates are
made using these models. These are then combined with official Eurostat
population projections.

The analysis is based on the most recent data sets provided by Eurostat
(population data) and the EU LFS. Many of the available historical data refer
to the period up to 2006, although some extend to 2007 and beyond. The most
recent Eurostat projections of population (Europop2008) are used. Together
these provide the data required to complete a comprehensive set of labour-
market participation rates across all countries stretching to 2017 and beyond.
The year 2007 is used as the baseline for the projections. This is an estimate
based on the limited data available at the time the analysis was completed.
The years after 2007 are projections.

The flow chart shows how the labour market sits within E3ME. The
expanded conceptual framework is then used to create a detailed set of
baseline projections for labour supply, disaggregated by country, age group
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and gender, and covering a 10 to 15 year time horizon. It provides the main
link between overall economic activity and labour-market supply. This then
forms a key input for the analysis of the supply of qualifications and skills in
Module 6.

For further details about the treatment of general labour supply within the
E3ME model, see Pollitt and Chewpreecha (2008).

Module 5:  qualifications stock model (StockMOD)
A number of methods for modelling the supply of qualifications have been
developed in recent years. The most sophisticated involve quite complex
stock-flow models, with strong behavioural elements (Wilson and Bosworth,
2006). Such models are very demanding on data requirements, including
detailed and consistent data on stock and flows, as well as information on the
factors that drive behavioural choices.

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

The more sophisticated econometric approach involves estimation of
models which focus on the propensity of a representative individual to obtain
a given level of highest qualification. This is based on an analysis of a
combination of a time series and a cross-sectional data on individuals from the
LFS microdata set. The modelling of qualifications structure and trend is done
using a multinomial logistic regression model. The model incorporates age
group and gender differences in educational attainment, differentiating trends
by age group and gender. In principle the model also incorporates region-
/country-specific effects on underlying structure and trend, i.e. based on
differences between countries.

The multinomial logistic regression model is used to estimate the probability
of an individual attaining qualification level j (as dependent variable) at time t.
The probability of the representative individual attaining level j at time t can be
expressed as a function of vector of explanatory variables, normalised by the
sum of probabilities for all qualification categories. There are j levels of
qualifications (as measured using ISCED, see Annex B). The sum of
probabilities is constrained to add up to one. The vector of regressors which
are included in the model as explanatory variables can include the full range
of personal and other indicators available in the LFS microdata set.

The regression coefficients are estimated so that the predicted model
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achieves ʻbest fitʼ to the observed data. This is done using the maximum
likelihood method. The matrix of regression coefficients is then used to predict
the distribution of people by qualification at each point in time, t. Note that
categorical variables (country, age, gender, etc.) can be included in the model
as an exhaustive set of dummy variables. The model has been applied
separately to the total population, the economically active population and the
employed workforce.

This method can, in principle, generate insights into the behavioural factors
influencing historical changes (Jones and Wilson, 2006). In practice, the
available data allow only limited behavioural content, and the focus is mostly
on the use of aggregate rather than individual data. In this case, logistic or
linear trends are fitted to the aggregate data. In either case the predicted
shares are applied to the labour force population numbers derived from
Module 1* (E3ME*).

Module 6:  qualifications flow model (FlowMOD)
The participation ratio method can be used to complement the results of the
methods to model changes in patterns of stocks described above. The results
can serve as a robustness check on the stock-based results. The participation
ratio method uses aggregate data from UOE on educational attainment by
age groups and on graduates by level and field of education. The data come
from the joint UIS/OECD/Eurostat questionnaires on education statistics,
which constitute the core of the database on education. Each of the 27
countries considered provided data from administrative records based on
commonly agreed definitions. ISCED 0-6 is the basis for international
education statistics. This part of the project uses two variables: the number of
students by ISCED level, age group (15-19, 20-24, 25-29 and 30-34) and
gender for the period 1998-2005; and the number of graduates by ISCED
level, age group and gender for the period 1998-2005. Student numbers and
graduate numbers are linked by duration of study and completion rates.

The participation ratio method was applied in another Cedefop study to
examine the demographic implications for the number of students and
graduates and teachers by level and education field (Cedefop, 2008b).
Cedefop published the projections for the five-year periods from 2005 up to
2050, differentiated by two broad age groups (15-19 and 20-24), four ISCED
levels (2-5) and 10 education fields. The study argues that the participation
ratio method for projecting graduates has several attractive characteristic
features: it is a relatively simple and practical method, the necessary data are
usually available and projections can be updated easily.
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In the participation ratio method the focus is on graduation rates in
population categories. These can be defined by a certain combination of age
groups and other characteristics like gender. For the purpose of developing
projections, graduation rates can be assumed to remain stable, to follow the
observed trend or to change in some other way. The analysis tries to identify
robust trends in graduation rates; however, the data for many countries are
either limited in scale (short time span) or in scope (not differentiated by age
groups or ISCED levels) or both. This limits considerably the range of
possibilities in terms of dynamic components in the model.

To make the projections from this method suitable for meeting the objectives
of this project, the method has to be modified and extended to encompass
additional assumptions and to focus on flows through the education system
and transitions from education to the labour market. For ISCED 2-5 it is
possible to apply the flow and transition ratios to the number of graduates.
For ISCED 6 it is necessary to develop new forecasts of the number of
graduates by field of education and to calculate the inflow of graduates to the
labour market by making similar assumptions.
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Table 23.  Summary of the main dimensions used

Demand side – employment (number of jobs) by:

1. Sector: 42 E3ME Industries (compatible with NACE classification)

2. Occupation: ISCO 2 digit

3. Country (originally EU-25 + Norway and Switzerland to be extended to include Bulgaria
and Romania)

4. Qualifications (3 broad ISCED levels: low, medium, high – HATLEV1D in the latest 
Eurostat version of the LFS; ideally the 19 categories in HATLEVEL would be used 
but the inconsistencies over time and between countries were too great)

5. Years (E3ME, employment 1970 to 2020 for 17 countries, 1993 to 2020 for 10 ‘new’
countries; since extended to 2025; the EU LFS data set varies depending on country,
generally 1993 to 2000)

Supply side – population and economically active workforce by:

1. Gender

2. Age: 15-19, 20-24, 25-29, 30-39, 40-49, 50-54, 55-59, 60-64, 65+

3. Qualification levels (as for demand side above)

4. Country (as for demand side above, although currently without Malta and Switzerland)

5. Years (E3ME – aggregate labour supply, 2000 to 2025; EU LFS: various, depending on
country/microdata, 1995 to 2002)
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ANNEX  D

Multi-sectoral macroeconomic
model (E3ME)

Most countries have national macroeconomic modelling, in many cases
including multi-sectoral and multi-regional sub-components. There have been
a few attempts to develop cross-country models, perhaps the most widely
used being E3ME.

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, as well as employment
forecasting. Its pan-European coverage is appropriate for an increasingly
integrated European market. E3ME provides a one-model approach in which
the detailed industry analysis is consistent with the macro analysis: in E3ME,
the key indicators are modelled separately for each sector, and for each
region, yielding the results for Europe as a whole. More information is available
on the E3ME website (http://www.e3me.com). A full online technical manual is
available at http://www.camecon–e3memanual.com/cgi–bin/EPW_CGI.
The E3ME model provides:
(a)  annual comprehensive forecasts up to the year 2030:

(i)  for 29 European regions including the EU-27, Norway and 
Switzerland (26);

(ii)  for industry output, investment, prices, exports, imports, employment
and intermediate demand at a 42-industry level including 16 service
industries; for consumer expenditure in 43 categories;

(iii)  for energy demand, split by 19 fuel uses of 12 fuels, and
environmental emissions;

(b)  full macro top-down and industrial bottom-up simulation analysis of the
economy, allowing industrial factors to influence the macro-economic
picture;

(c)  in-depth treatment of changes in the input-output structure of the
economy over the forecast period to incorporate the effects of
technological change, relative price movements and changes in the

(26)  Work has been undertaken to incorporate Bulgaria and Romania into the E3ME model, and these
countries are treated as part of the projectʼs general geographical scope.



composition of each industryʼs output;
(d)  dynamic multiplier analysis, illustrating the response of the main economic

indicators, industrial outputs and prices to standard changes in the
assumptions, such as changes in world oil prices, income taxes,
government spending and exchange rates.

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 the CGE models, providing analysis of the movement of the
long-term outcomes for key E3 indicators in response to policy changes. It is
essentially a dynamic simulation model of Europe estimated by econometric
methods.

E3ME has the following advantages:
(a)  model disaggregation: the detailed nature of the model allows the

representation of fairly complex scenarios, especially those that are
differentiated according to sector and to country. Similarly, the impact of
any policy measure can be represented in a detailed way;

(b)  econometric pedigree: the econometric grounding of the model makes it
better able to represent and forecast performance in the short to medium
term. It therefore provides information that allows for dynamic responses
to changes in policy and that is closer to the time horizon of many policy-
makers than pure CGE models, which provide long-term equilibrium
solutions;

(c)  E3 linkages: E3ME is a hybrid model. An interaction (two-way feedback)
between the economy, energy demand/supply and environmental
emissions is an undoubted advantage over models that may either ignore
the interaction completely or only assume a one-way causation. For
example, the EU ETS includes a cap on CO2 emissions: the model can be
used to solve for the CO2 allowance price, allowing for effects on electricity
prices and demand, as well as on macroeconomic variables.

Classifications used in E3ME

The main classifications follow the order of accounts in the European System
of Accounts (Eurostat, 1995). These are displayed in a compressed form for
convenience in the tables in PDF files on the E3ME site (27). They include
considerable detail such as that shown in the table.
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Table 24.  Classifications used in E3ME

Classification name Name Number of categories

R countries 29

WR world areas 20

C consumer expenditure 43

G government spending 5

J fuel types 12

K investment sectors 43

T taxes 10

Y industries 42

Labour-market participation rate equations

The theoretical model for labour-force participation rates stems from a paper
by Briscoe and Wilson (1992). The standard analysis of participation in the
labour force is based around the idea of a reservation wage, such that if the
market wage is greater than an individualʼs reservation wage, they will actively
seek employment, and vice versa. It should be noted here that this type of
model assumes excess demand for labour.

The reservation wage is normally described by a group of personal
characteristics such as non-wage income, educational level, age, etc. Many
of these personal traits are inherently unobservable, for example the value of
leisure, and the reservation wage can thus be written as:

W* = w* (X*, o*)

where W* is the reservation wage, X* is a vector of observed characteristics,
and o* is a variable of unobserved characteristics.

Workers choose to participate in the labour force if W > W*, where W is the
market wage. Combined with the factors determining the market wage, the
decision to participate can then be represented by:

P = p (W, X*, o*)

where P is the participation rate.
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In time-series studies, much of the personal background data usually used
in cross-section studies is unavailable, so any model is necessarily limited to
variables describing human wealth (in the narrowest of senses) and market
wage determination. The variables that are available for inclusion are the
market wage rate, a measure of market activity (output), a proxy for non-labour
income and some measure of the tightness of the labour market, for example
the unemployment rate. The basic model, capturing variables in both the co-
integrating and dynamic regressions, can therefore be written as:

P = f (W, GDP, RUNR, RBEN, RSER)

where W is the real market wage, GDP is real output, RUNR is the
unemployment rate, RBEN is a measure of social benefit and RSER is a
measure of economic structure, i.e. manufacturing versus services.

The participation rate is estimated separately for men and women in an
attempt to capture the different factors behind activity in the labour force
between the sexes. Data limitations, however, mean that none of the
explanatory variables are gender-specific. The equation is estimated in
logistic form, which means that the dependent variable is subject to the
transform Li = ln[Pi/(1 – Pi)]. This is because the participation rate, Pi, is
constrained within the [0,1] interval, something which the shape of the resulting
logistic transformation ensures. The labour-market participation rate function
has been expanded to cover a series of age ranges, matching the LFS and
Eurostat classifications.
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ANNEX  E

Producing benchmark
projections of demand/supply
pressure

Background

For reasons set out in the main text, it has not been possible to make direct
comparisons between the present supply results and the previous demand-
side projections. Possible ways of undertaking this in future work, when such
problems of inconsistency have been resolved, have been explored. This
annex sets out the main elements of such an approach.

Demand side

The occupational employment projections (as produced in the earlier demand-
side project (Cedefop, 2008a)) can be taken for this purpose as fixed and
independent of the supply projections (exogenous). Employment levels from
these projections can be regarded as a proxy measure of demand, while
recognising that employment levels are the result of both demand and supply
influences and also recognising that this excludes any unfilled vacancies
(which can be regarded as representing unfulfilled demand).

The qualification proportions within occupations then give the overall
demand picture for qualification categories (with implied numbers in
employment for highly-qualified, medium-qualified and low-qualified
categories).

Assuming that they have been produced in a consistent fashion, using
common data sets and underlying assumptions, these can then be compared
with supply-side projections such as those presented in this report. This
assumes that any complications caused by differences in definition/coverage,
or problems due to differences between LFS and NA based employment
estimates, or use of estimates based on heads versus jobs, residence versus
workplace, etc., have all been resolved.



Supply side

Labour-force numbers by qualification can be taken from the stock-based
model results as presented in Chapter 3 of the present report (28).

Unemployment levels are taken from E3ME. These are regarded as fixed
(exogenous) for the purpose of these comparisons.

This unemployment can then be shared out between high-, medium- and
low-qualified categories, based on an analysis of LFS historical data (i.e. by
analysing and then projecting trends in shares of unemployment in the three
categories, subject to unemployment rates remaining plausible for each of the
categories).

Reconciliation

An iterative sort mechanism (algorithm) can then be developed to sort the
available people (as given by the supply projections) into jobs (occupations,
as given by the demand projections). This reconciles the projected supply
numbers (net of unemployment) with projected demand. This is done in
proportion to where the existing numbers are deployed, focusing attention on
shifting patterns of qualification mix within occupations. This general approach
builds on similar previous research, as set out in Wilson and Bosworth (2006)
for the UK.

ʻBenchmarkʼ information on qualification structure by occupation (as well
as by sector and by country, separately and in limited cases in combination)
for those in employment has been developed in the previous demand-side
project, based primarily on changing patterns in LFS data. This focuses on
outcomes, rather than supply or demand per se (29).

The observed patterns vary by both sector and country. However, given the
limited sample sizes in the LFS, summary results can be developed focusing
primarily on these two dimensions (sector and country) separately. In making
a comparison with the supply side, the main focus is on results summed
across all sectors and occupations within each country.
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(28)  At a later stage this may be further modified by reference to results from the flow-based model
(Module 6), but at present this complication is ignored.

(29)  Such information can help meet the needs of those who require indicative material about ʻtypicalʼ
qualification requirements in different jobs.



The general approach proposed for comparing demand and supply involves
a number of interrelated steps, models and modules. Together they cover
various aspects of the national supply of and demand for formal qualifications.

As noted in the previous demand-side projections, adding a qualifications
dimension to analysis of employment trends raises a number of technical and
conceptual issues. These have been addressed in a variety of ways, reflecting
the availability of data and the prime objectives of the earlier study. The
demand side is represented by Module 3 in the previous project. This delivers
overall numbers of people in employment qualified at three broad ISCED
levels.

The various different modules and those developed in the present project
to project corresponding number of people holding qualifications and
qualification shares at various different levels (the supply side) add to this
conceptual framework.

Finally, a sort algorithm reconciles the two sets of estimates. This final
element compares the supply numbers with the demand numbers and
computes the employment patterns to bring the two into agreement (making
certain assumptions about unemployment). Effectively it raises or lowers
qualification proportions within occupations until demand and supply numbers
match. This may not imply that demand and supply are equal however, since
some people may be over- or under-qualified for the jobs they are employed
to do.

The algorithm increases or decreases qualification proportions (for each of
high-, medium- and low-level qualifications) within occupations until the overall
numbers in the qualified categories for each country match the supply-side
figures net of unemployment (ignoring any possible migration). Employment
proportions of the high-level, medium-level and low-level qualification
categories are constrained:
•  to lie between 0 and 1 (1 and 100 %),
•  to sum to 1 (or 100 %).

The final results indicate where there may be some over- or under-
qualification compared with the initial demand-side projections.
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Overview of the key elements required to
compare supply and demand

The key elements are as follows:
(a)  a stock model of supply (Module 5);
(b)  a demand for qualifications model (as in the previous project, Module 3);
(c)  a sorting model (algorithm), which sorts people classified by qualifications

held into occupations in such a way that the results are made consistent.
Box 2 provides further details on how this sorting algorithm works.
The demand results can be compared with the results from the supply-side

analysis, and the two reconciled using the qualifications sorting algorithm
(SORT). The results obtained from the two models have been developed quite
independently. This partly reflects the way the labour market operates. Supply-
driven changes in education and the acquisition of credentials operate quite
independently of changing demand-side patterns that affect the typical
qualification requirements in jobs offered by employers. Typically, market
forces will tend to bring supply and demand into balance. Generally, those
who are better qualified will tend to find and retain employment more readily
than those less well qualified. As shown in Table 25, for many countries there
is a clear monotonic relationship between unemployment rates and the level
of qualification held. The table shows the results for the EU-27. Although the
differentials between qualification levels have narrowed over the past decade,
the probability of unemployment for somebody with low-level formal
qualifications is still almost twice as high as for someone with high-level
qualifications across Europe as a whole.

Table 25.  Unemployment rates by qualification level (EU-27)

2000 2001 2002 2003 2004 2005 2006

Low 12.9 11.5 11.9 12.4 13.6 12.9 12.1

Medium 10.7 10.2 10.0 10.2 10.9 10.1 8.7

High 6.0 5.2 5.3 5.6 5.8 5.5 5.0

Total 10.5 9.6 9.6 9.8 10.3 9.8 8.7

Source: EU LFS microdata.
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The way in which people find jobs, once they acquire their qualifications, is
very complex. However the typical outcomes can be proxied by a simple
sorting algorithm (as summarised in Box 2), which effectively ʻshuffles  ̓qualified
people into jobs (occupations). The algorithm can be adjusted to allow for the
differential unemployment probabilities set out in Table 25. Unemployment
rates and levels can be projected, based on the assumption that the past share
of total unemployment between the three qualification categories remains fixed
at its 2007 value (or some other suitable working assumption). The
implications for unemployment rates can then be checked for plausibility.

Based on the overall projected level of unemployment and the implications
for how this is shared between those qualified at different levels, the iterative
procedure is then used to adjust the total numbers qualified from the
occupational/qualification shares (demand) results to match the results from
the supply model (net of unemployment). This scaling process changes the
occupational employment totals. The occupational totals are then readjusted
to match the original levels. The qualification levels are then readjusted and
the process repeated until a solution is reached in which both the qualification
profile matches the supply model results and the original occupational results
are restored.
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Box 2.  A qualifications ʻsorting  ̓model (algorithm)

This model or algorithm is designed to reconcile the projections from the stock
model of supply (numbers available by the three qualification levels) with those
from the earlier demand for qualifications model (number of jobs requiring
particular qualification levels). The former provides a view of supply-side
developments (the overall number of people who have acquired qualifications at
the three different levels that are actively searching for work), while the latter is
more concerned with changing demand for qualifications within occupations (the
number of jobs available requiring particular levels of qualifications).

The sorting model uses an iterative RAS procedure to reconcile the two sets of
estimates, constraining the overall qualification shares from the stock model of
supply to match those from the demand for qualifications model, while at the same
time maintaining the patterns of occupational deployment, and ensuring a plausible
pattern of unemployment rates for the different qualification categories. It is
focused on which occupations the people with different qualifications end up in.

Overall unemployment levels are taken from E3ME. This is taken as exogenous
for these purposes. The overall level of unemployment is shared out between
qualification categories, based on an extrapolation of patterns from historical LFS
data. Checks are made to see that this results in plausible unemployment rates for
the three qualification categories. The implied unemployment levels by qualification
are then deducted from the overall supply numbers to get the number of people
in employment by qualification level. The sorting model then reconciles this with
the number of jobs available by altering the proportions of people with the three
different qualification levels employed within each occupation until the overall
numbers match the number of people available.

The final results may show over- or under-qualification of people in different
occupations, depending on the overall demand supply balance.

The constraint (matching of numbers by the three qualifications levels) is
imposed at the two-digit occupational level. The key dimensions are:
•  occupation (27),
•  qualification level (3).

The sorting model operates for each country separately.
There are assumed to be no adjustments via cross-border flows (migration or

commuting).
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ANNEX  F

Contributing country experts

Country Name Organisation

Austria BOCK-SCHAPPELWEIN, Julia WIFO

HUEMER, Ulrike Institute for Advanced Studies

LASSNIGG, Lorenz Institute for Advanced Studies

MAHRINGER, Helmut WIFO 

Belgium HENDRICKX, Koen Federal Planning Bureau

VAN TRIER, Walter Faculty of Economics & Business
Administration – Gent University

Bulgaria BRATOEVA, Liliya Private consultant 

KUNEV, Ruslan NCVT

Croatia CRNKOVIĆ-POZAIĆ, Sanja Bit Croatia 

MEŠTROVIĆ, Branka Croatian Employment Service 

TOMIĆ, Iva The Institute of Economics

Cyprus MOUROUZIDES, Yiannis Human Resource Development Authority 

OXINOS, George Human Resource Development Authority 

Czech Republic HAVLÍČKOVÁ, Věra National Training Fund

LAPÁČEK, Michal National Training Fund

ŽÁČKOVÁ, Hana National Training Fund

Estonia KLOOSTER, Karin Ministry of Education and Research 

LAMBING, Mario Ministry of Economic Affairs and
Communications

Finland VOLANEN, Matti Vesa Institute for Educational Research,
University of Jyväskylä

TIAINEN, Pekka Ministry of Labour and Industries

France BEFFY, Magali DEPP – MEN



Country Name Organisation

France ESTRADE, Marc-Antoine Centre d’Analyse Stratégique

OMALEK, Laure Ministère de l’Emploi – DARES

SAUVAGEOT, Claude Ministère de l’Education Nationale

Germany HELMRICH, Robert BIBB

VOGLER-LUDWIG, Kurt Economix

Greece CHLETSOS, Michalis University of Ioannina, Department of
Economics

KAMINIOTI, Olympia PAEP

Hungary HÁRS, Agnes Kopint-Tarki

Ireland FOX, Roger FÁS

LUNN, Pete ESRI

Italy COLOMBO, Emilio University of Milano – Bicocca

DELL’ ARINGA, Carlo Centro di Ricerche Economiche sui
Problemi del Lavoro e dell’Industria

TORCHIO, Nicoletta Istituto per la Ricerca Sociale

Latvia JAKOBSONS, Andrejs Riga Business School

NORMUNDS, Ozols Central Statistical Bureau

SKUJA, Vita Central Statistical Bureau

Lithuania DUMČIUS, Rimantas Public Policy and Management Institute 

GAUŠAS, Simonas Public Policy and Management Institute 

KVEDARAS, Virmantas Vilnius University, Department of
Econometric Analysis Luxembourg 

BLOND-HANTEN, Carole CEPS/Instead 

CLEMENT, Franz CEPS/Instead
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Country Name Organisation

Malta CAMILLERI, Edwin Employment and Training Corporation

Netherlands CÖRVERS, Frank ROA

DUPUY, Arnaud ROA

KRIECHEL, Ben ROA

Norway STØLEN, Nils Martin Statistics Norway

Poland GAJDOS, Artur University of Lodz

KUSIDEL, Ewa University of Lodz

Portugal VALENTE, Ana Higher Institute of Social Sciences and
Business studies

Romania ALEXANDRU, Adriana National Scientific Research Institute for
Labour and Social Protection

GHINARARU, Catalin National Scientific Research Institute for
Labour and Social Protection

MATEI, Monica National Scientific Research Institute for
Labour and Social Protection

Slovakia KVETAN, Vladimir Slovak Academy of Sciences

VANTUCH, Juraj Comenius University

Slovenia KRAMBERGER, Anton Faculty of Social Sciences, University of
Ljubljana

Spain HOMS, Oriol Fundació CIREM

VILLAGÓMEZ, Elizabeth Fundació CIREM

Sweden SUNDIN, Sven Skolverket – Swedish National Agency
for Education

Switzerland SCHWERI, Juerg Swiss Federal Institute of Vocational
Education and Training

United Kingdom CHEWPREECHA, Unnada Cambridge Econometrics

GARDINER, Ben Cambridge Econometrics

LIVANOS, Ilias IER

POLLITT, Hector Cambridge Econometrics

WILSON, Rob IER
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Acronyms and definitions

Institutions and organisations

CE Cambridge Econometrics

Cedefop European Centre for the Development of Vocational Training

DG ECFIN Directorate General for Economic and Financial Affairs

EU European Union

Eurostat Statistical Office of the European Communities

IER Institute for Employment Research

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

Skillsnet Cedefop’s network on early identification of skill needs

UOE Unesco-OECD-Eurostat

UIS Unesco Institute of Statistics

Unesco United Nations Educational, Scientific and Cultural Organisation

Others

AMECO Annual macro-economic database of the European Commission’s
Directorate-General for Economic and Financial Affairs

CGE Computable general equilibrium

E3 Energy-environment-economy

EU-27 The 27 EU Member States

EU-27+ The 27 EU Member States plus Norway and Switzerland

EU-25* EU-25, excluding Malta but plus Norway

E3ME Multi-sectoral macroeconomic model

E3ME* E3ME augmented to include detailed labour supply model

EDMOD Model to produce occupational demand projections (expansion demands)

FlowMOD Model of flows into and out from the education system



GDP Gross domestic product

ICT Information and communication technologies

ISCED International standard classification of education

ISCO International standard classification of occupations

LFS Labour force survey

NA National accounts

p.a. Per annum

QMOD Model to produce qualification projections

R&D Research and development

RDMOD Model to produce projections of replacement demands

StockMOD Model of numbers acquiring qualifications (stocks)

WTO World trade organisation
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Definitions of terms used

Conceptual The general theoretical and methodological approach to modelling and
projecting the demand for and supply of skills (as set out in Annex C).

Employment The number of people in work (headcount), national accounts definition,
(or the number of jobs in some cases), split by various dimensions,
including sector, occupation, gender and highest qualification held.

Labour force The number of people economically active (the sum over the various
age ranges of the working age population * the relevant labour-market
participation rate) which includes employed and unemployed.

Population (15+) Anyone of age 15 or over is classified as part of the population in the
context of the model. People over 65 are included in this definition, as
these age groups have participation rates greater than zero.

Working age Anyone of age 15-64 (or 25-64 in case of qualification-related data) is 
population classified as part of the working-age population.

Participation or The percentage of the population that is either employed or unemployed 
activity rate (ILO definition of labour force). This is differentiated by gender and age

group.

Qualifications This term refers to the highest level of education/qualification held by
the individual. The ISCED classification is used for this purpose. The
most aggregate level distinguishes three main levels of education/
qualification: high (ISCED 5-6), medium (ISCED 3-4, excluding 3c short)
and low (ISCED 0-2, plus 3c short).

Demand In the context of the model, labour demand is taken to be the same as
employment levels. It does not include (for example) unfilled vacancies.

Supply In the context of the model, labour supply is taken to be the same as the
labour force.
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Foreword

Economic crisis, climate change, globalisation, technological change and
demographic developments are posing huge challenges to the whole of
Europe, offering risks and threats to existing jobs, as well as many new
opportunities. Acknowledging the challenge, the 2007 Council resolution on
New skills for new jobs (Council of EU, 2007) stressed the need to anticipate
the skill needs – and skill gaps – emerging in the European labour market. In
the short term, information on emerging skills gaps is crucial, especially as
several sectors already face skill shortages. The 2008 Spring European
Council called for a comprehensive assessment of skill requirements in
Europe up to the year 2020, a request taken up in the June 2008 Council
conclusions on anticipating and matching labour market needs, with special
emphasis on youth – a jobs and skills initiative. In December 2008, the
European Commission launched its communication on New skills for new jobs
which will be followed by several actions to match skills better with labour
market needs.

Skills are a key driver for European growth, competitiveness and jobs.
Information on national skill needs is no longer enough. A European labour
market requires European-level information and monitoring. This is even more
true in times when Europe and the whole world faces one of the largest
economic crisis ever.

The Cedefop medium-term forecast of occupational skill needs in Europe,
carried out in 2007, offers for the first time a comprehensive pan-European
perspective, providing estimates consistently. These highlight that, while many
Member States face particular problems, there are many common features.
Globalisation and technological change are expected to continue to have
significant impacts on sectoral employment structure and the demands for
different types of skills. The continuing shift towards services and the
knowledge economy, the catching up process for many countries (shifting
patterns of activity and people), implications for occupations and qualifications,
including a general increase in the demand for skills with implications for
continued investments in skills, education and training, are highlighted. At the
same time there are indications of polarisation, with significant growth in
employment in some less skilled areas and implications for issues of exclusion
and job quality.



The results and methodology presented in this publication represent the
most comprehensive and consistent approach to skill projections ever
produced for Europe. Although it could not foresee the financial/economic
crisis, and even though there are some data problems and questions
outstanding, many of the trends identified are robust and not sensitive to the
detailed data problems nor to the detailed specifications for models used to
explain changing patterns of skill demands with industries. This suggests that
such projections can provide valuable and robust information to a broad range
of users, from individuals making career choices through to policy-makers
operating at the highest strategic level.

From 2010, Cedefop will provide projections not only of skill demand, but
also of skill supply, every two years.

Aviana Bulgarelli
Cedefop Director
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Executive summary

Overview

This publication provides a detailed technical background and an overview of
the results of the Cedefop Skillsnet project on developing a medium-term
forecast of occupational skill needs in Europe, carried out in 2007. It outlines
the approach that has been adopted and presents the final results. It also
highlights the many data and technical problems that had to be untangled and
sets out the solutions that have been adopted.

The overall aim of the project has been to develop a new system for
producing detailed and consistent, quantitative projections of future skill needs
across Europe. Given the difficulties faced, a certain amount of pragmatism
has been required, but this set of results provides a sound foundation to take
the debate about the changing pattern of demand for skills in Europe to a new
level.

Background

The Lisbon agenda has emphasised the need for Europe to anticipate
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 setting of employment targets and related policies as part of
the Lisbon strategy. Such results can help to inform active labour-market
policies to retrain the unemployed or reintegrate individuals who are
economically inactive; this is also 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 to resolve labour-market bottlenecks and deal with surpluses.
Information on future skill needs in Europe can help, therefore, to orientate
and guide policy, and inform individuals about developments. Many countries
are undertaking this kind of work. This project offers a pan-European
perspective, providing estimates consistently for all Members States.



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 the future paths of the economy and labour market is
widely accepted. Such plans need to be guided by robust labour-market
information and intelligence, 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 and individuals about
investment in education and skills can help to determine the path the economy
takes. These choices need to be guided by good labour-market information
and intelligence.

A range of approaches to assessing future skill needs is required. These
need to encompass both quantitative and qualitative methods and to serve a
range of audiences such as policy-makers, stakeholders, social partners,
practitioners and individuals. This project is concerned with developing
quantitative models and projections. The results are aimed at all these
audiences, across all Member States (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+.

Modular approach

The project has adopted a modular approach to anticipating Europeʼs 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 advantage of a modular
approach is that it promotes independent development and improvement of
the different parts of the system. In combination, the modules provide a
general framework for regular quantitative projections of changing skill needs.
This initial phase of the project has involved developing the basic database
and tools required to produce a comprehensive and consistent set of skill
projections for all EU-25 Member States. 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 facilitate further development and
customisation. In particular, it allows for refinement of the modelling
approaches used for projecting occupational, qualification structures and
replacement demand. It also allows for improvement or replacement of data
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for particular countries or sectors where there are concerns about data quality
and robustness. The present results began a process of dialogue with experts
from other countries who have much greater knowledge about employment
trends in their own countries. This framework provides an opportunity for such
knowledge to be built in to future assessments efficiently and transparently.

Data sources and preferred employment
estimates

A key issue addressed in the project is the best data to be used to measure
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 such estimates of employment 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 skill
(occupation and qualification) that is not available from the NA-based
estimates.

The numbers presented by sector, as used in the multi-sectoral
macroeconomic model, are based on Eurostat NA, rather than the LFS-based
estimates that some are more familiar with. There are some significant
discrepancies between these two sources which remain unresolved. However,
the framework developed allows for alternative data and assumptions to be
incorporated with relative ease. Therefore, two sets of results have been
developed to benchmark sectoral estimates, one based on NAs, the other on
LFS data. The main emphasis in this report is on the former, although it also
compares the two. In broad terms, the implications for changing patterns of
skills are not that different between the two alternatives.

Key findings

The 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 that these trends are likely to continue to be a key feature over the coming
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decade. This applies within individual countries and in how things are changing
between European countries. Although many of the new Members States still
rely to a much greater extent on agriculture and manufacturing for
employment, it is clearly changing rapidly. It is partly an internal process,
particular to each country, but it also reflects shifting patterns of activity and
people across borders as capital and labour adjust to the political and
economic changes. 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 has the best prospects, with almost nine 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 but also for 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 of 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.

This has been characterised as polarisation in the demand for skills. It
raises concerns about job quality and mismatch, and related problems of
social equality and exclusion for many of Europeʼs 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
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policy-makers concerned with issues of equity and social cohesion. The study
emphasises that even in those areas where employment levels are expected
to fall there will nevertheless be significant job openings and needs for
education and training. This affects both sectors and occupations.

Despite the structural changes projected, primary and manufacturing
sectors will remain viable sources of jobs and crucial components of the
economy. Similarly, there are 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 face job losses will
remain viable sources of employment and make important contributions to the
economy for many years to come.

The nature and skill requirements of these jobs will change and their
development should be analysed. This includes the formal qualifications
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 5 and 6) and almost 9.5 million jobs at medium level
(ISCED 3 and 4), offset by a sharp decline of 8.5 million jobs for those with no
or few formal qualifications (ISCED 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 that there is the possibility of
oversupply in some areas, there is also considerable evidence of increasing
needs for, and even shortages of, formal qualifications in many areas.
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Conclusions

The projections presented in this publication are the final results. Often the
data used are still subject to some uncertainty; this reflects the general
problems of pushing the LFS-based information to the limits in terms of the
amount of detail it can reveal. As the results are reported in this publication, a
completely revised set of workbooks containing the data for each country has
been produced. These have been made available to country experts to enable
them to comment in detail on the results. They represent the most
comprehensive and consistent set of skill projections ever produced for
Europe

There are still many data problems and questions outstanding. These are
especially severe for the smaller countries where the sample sizes in the LFS
are often inadequate to provide robust estimates. Even for many of the larger
countries there are problems with the data which can probably only be
addressed by detailed dialogue between country experts and the relevant
statistical authorities.

Despite these reservations, many of the trends emerging from the analysis
are robust and not sensitive to the detailed problems of many of the data used,
nor the detailed specifications for models used to explain changing patterns
of skill demand with industries. This suggests that such projections can provide
valuable information to a broad range of users, from individuals making career
choices through to policy-makers operating at the highest strategic level.

Such pan-European projections are not a substitute for what is being done
nationally. Rather, they can complement this, 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 for some countries, (where it is based on
many years investment in data, systems and knowledge), it can provide a
common framework within which these more detailed analyses can be
compared.
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CHAPTER 1

Overview and introduction
Rob A. Wilson (1)
IER, University of Warwick

1.1.  Background

1.1.1.  Introduction
This publication provides a detailed technical background and summary of the
results of the Cedefop Skillsnet project on developing a medium-term forecast
of occupational skill needs in Europe. It outlines the approach that has been
adopted and presents the final results. It also highlights the many data and
technical problems that had to be untangled and sets out the solutions that
have been adopted.

The overall aim of the project has been to develop a new system for
producing detailed and consistent, quantitative projections of future skill needs
across Europe. Given the difficulties faced, a certain amount of pragmatism
has been required, but this set of results provides a sound foundation to take
the debate about changing pattern of demand for skills in Europe to a new
level.

The publication is divided into seven chapters. The first chapter provides an
overview and introduction to the whole project, including the rationale for
producing quantitative skills projections. It discusses a key issue which the
project has had to address on what are the best data to use to measure
changing employment structure.

Detailed data issues are discussed in Chapter 2. In particular, there is the
issue of employment estimates based on national accounts (NA) and those
based on the labour force survey (LFS). The chapter explores differences in
concepts, definitions and numbers of employment in these two data sets.

Chapter 3 provides a detailed overview of module 1, the macroeconomic
model, and the results it produces. This includes a discussion on developing
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 this

(1)  This chapter would not have been possible without the contribution of all the other team members,
including Frank Cörvers, Ben Gardiner, Ben Kriechel, Hector Pollitt and Ilias Livanos.



criticism is to present a range of alternative views which can encompass the
most likely outcomes.

Chapter 4 focuses on modules 2 and 3, which deal with the modelling of
expansion demand. Different approaches to modelling the changing
occupational and qualification patterns within sectors are discussed in detail.
This considers the ideal theoretical approach to such issues, and the
limitations posed by data availability and other problems.

Chapter 5 deals with the topic of replacement demand. It is argued that
these are 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. This chapter sets out discussion of the overall approach to these
issues, the problems and pitfalls faced by the research team and how these
have been tackled.

Chapter 6 presents the final series of results from the project. These draw
on the most recent macroeconomic scenarios from E3ME (energy-
environment-economy model for Europe), in combination with other
assumptions from each of the other modules. The discussion in this section
also considers the sensitivity of the results to various other assumptions,
including the choice of NA versus LFS sectoral employment estimates.

The last chapter sets out conclusions from the project, some outstanding
issues and possible next steps of future work.

1.1.2.  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) are posing huge challenges. These represent risks and threats, but
also opportunities. Identifying key trends and providing accurate and timely
labour-market information and intelligence to those making choices and
decisions is crucial to identifying possible new jobs for Europe, and jobs under
threat from structural change. The most recent revision to the Integrated
employment guidelines (Council of EU, 2005) states that anticipating 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 that all its population shares the benefits of economic
growth) (European Commission, 2007). The Council resolution of 15
November 2007 (Council of EU, 2007), recently adopted, has launched large-
scale activity on new skills for new jobs, as well as reemphasising the need to
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improve the labour-market information and intelligence available to help guide
the decisions of Member State policy-makers and individual citizens.

Nobody can predict the future precisely, but everyone can plan to make the
most of the opportunities they face, and to avoid the worst problems.
Projections can serve as an early warning fostering 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 labour-market information and intelligence. 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 individualsʼ own
(possibly ill-informed) judgements, the philosophy underlying this project is
that we should apply transparent, systematic scientific and quantitative
methods consistently across Europe. This needs to be pan-European because
problems are not confined within narrow national borders. The increasing
mobility of labour across national boundaries, resulting from the 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. Table 1.1 discusses some pros and cons associated
with employment and skill forecasts; it also highlights some of their limitations.
However, the revealed preferences of governments and many other
organisations across the world, who have invested considerable resources in
such activities, suggest that they meet a real need.

Table 1.1.  Arguments for and against employment 
and skill needs forecasting
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Against

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

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

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

For

The evidence of market failures (unemployment or skill
shortages) and long time lags in training may lead to imbalances
or mismatch in labour markets which could be prevented by
policies including quantitative forecasts.

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

Forecasting inaccuracy applies to any economic or other
projection; employment forecasts are not significantly more
inaccurate than others. Besides, there is evidence that decision-
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Skill demand forecasts focus
solely on economic conside -
rations without reference to
wider social implications.

Past imbalances (e.g. over-
qualification, unemployment,
shorta ges) are ignored and may
be carried forward into the
projections.

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

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

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

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.

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

Although methodologies have been improved, this remains a
crucial point. However, to consider imbalances within forecasts (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.

This is a challenge to forecasters to improve methodologies.
First attempts have 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 long-term equilibrium or exploding imbalances.

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 interpreted (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 undesired outcomes are avoided.

Forecasts are only one information set among others for
individual training and occupational decisions, illustrating
general trends in labour markets and thus helping to reduce
uncertainty. They cannot predict the employment prospective
for an individual, but can be used as one information tool for
individual guidance, such as 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.

Against

Source:  Cedefop (2001) with modifications by Cedefop and the present authors.

For



As the employment guidelines emphasise, there is an urgent need for
regular and continuous anticipation, which all Member States need to take
seriously. The present project is not a substitute for what needs 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 ʻhold back the economic tides  ̓that cause this continual
change, but we can help our citizens and other decision-makers to learn to
ʻsurf the wavesʼ 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 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 to shaping the future. For
example, sectors that might appear to be ʻdead ducksʼ 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 a sub-country or regional level. 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. Qualitative
approaches, such as qualitative inquiry and scenario development, case
studies and the like, are needed to gain more insight into underlying processes
and to aspects which lie beyond numerical and statistical modelling. Examples
are ʻsoft skillsʼ and competences, perceptions, interpersonal interactions,
mentalities, expectations, etc., which influence the behaviour of people.
Quantitative methods, such as those using the types of formal models adopted
here, are typically based on empirical evidence from past behaviour, using
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econometric analysis and statistically significant relationships (not simply
extrapolations). Such quantitative 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 useful to different users. It is not just policy-makers
who 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 economic infrastructure and the choices
made by the various actors in the labour market will help to determine the path
the economy takes.

Such projections should not be seen as deterministic nor 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; they are more about
preparation for what might come. From a policy perspective they are,
themselves, ʻenablersʼ of future opportunities. Questioning and discussing
possible futures is a way of building them (make choices and shaping actions)
and emphasises the need to assess and modify forecasts regularly and
continuously.

With the methods deployed in this project it is possible to identify the main
employment trends in Europe: where jobs may be created, as well as
anticipating job losses caused by restructuring. Emphasis should not be put
on where jobs are disappearing, as lobbying from sectors in decline may result
in a biased view. A falling tree makes a loud crash, while there is little sound
as the forest grows.

Anticipating skill needs is not a panacea. Policies relating to trade rules,
finance, etc., are also crucially important to ensuring that Europe can compete
effectively in the 21st century (as are intellectual capital and property rights).
But anticipating 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, improve the capability to undertake such work across Europe in a
regular way, and improve understanding of the main drivers of change.
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1.1.3.  General approach
This section sets out a systematic approach to analysing the future skill needs
of EU Member States, using common models and data sources. It establishes
a general framework that can act as a starting point for further development.

The aim was to deliver the following main objectives:
(a)  to develop a robust and consistent occupational database and related

projection models which permitting benchmark projections by occupation,
sector and qualifications across EU-25 (as of 2006, before the accession
of Bulgaria, Romania) plus Norway and Switzerland (2). 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 include a range of alternative scenarios using
the database and tools established.

(c)  to present these results in such a way as to initiate and assist systematic
dialogue with other country experts and stakeholders.

The project was carried out by Cedefop in cooperation with a research team
involving the Warwick Institute for Employment Research (IER), Cambridge
Econometrics 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 and chapters of this
publication.

Previous reviews (Wilson et al., 2004) suggest that best practice worldwide
in quantitative skill projections involves large scale, multi-sectoral models.
These provide 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 multi-sectoral macroeconomic model of some
kind, usually built around a Leontief input-output table, which considers the
links between sectors. Such models are usually estimated using complex and
sophisticated econometric methods. The key outputs from these models, as
far as the present project is concerned, are consistent projections of
employment levels by sector. In addition to providing projections of sectoral
employment, such models can be used for a many other purposes, including
more general macroeconomic policy analysis. This may be significant for
future use of the new framework which this project has delivered.

Future skill needs in Europe: medium-term forecast
Background technical report26

(2)  It is hoped that the models can be extended to include the most recent accession countries in the
near future.



The second key component is a module, or set of modules, which translate
the employment projections from the multi-sectoral model into implications for
the demand for skills. These elements vary considerably across countries.
Most commonly, this aspect is much less sophisticated, mainly caused by the
more limited nature of data available on skills. Usually, the focus of attention
is limited to occupational 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 relates to replacement demand. On the demand
side of the labour market, expansion demand resulting from future changes in
employment levels should be distinguished from replacement demand caused
by retirement and various types of mobility (when workers leave the employed
work force for whatever reason).

The project has adopted a modular approach to exploring skill needs
focusing on the key component elements set out above (Figure 1.1). Four
separate modules can be distinguished:
(a)  module 1: a set of multi-sectoral macroeconomic forecasts, based on the

preferred macroeconomic model (E3ME);
(b)  module 2: an occupational expansion demand model (EDMOD), based

on LFS data;
(c)  module 3: a qualifications expansion demand module (QMOD), based on

similar data sources;
(d)  module 4: a replacement demand module (RDMOD).

Module 1 is based on the existing and well-established pan-European multi-
sectoral macroeconomic model (E3ME), developed by Cambridge
Econometrics and its partners around Europe. This is described in greater
detail in Chapter 3, 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 show the sensitivity of the outcomes
to different assumptions.

Module 2 (EDMOD) builds upon previous work in individual 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
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qualifications are even weaker than for occupations, with many problems of
consistency across countries and over time, as well as many gaps. Problems
of consistency in classification across countries are more severe here than in
any other area. Modules 2 and 3 are described in detail in Chapter 4.

Module 4 (RDMOD) again on builds on previous research efforts to deliver
a set of replacement demand estimates. Without estimates of replacement
needs, projections of expansion demands 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 in Chapter 5 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 and consistent
detailed picture of job openings across Europe. Job openings are defined as
the sum of expansion and replacement demand.

Figure 1.1.  Overview of the modular approach to skills forecasting 
(the framework)

The advantages of a modular approach are that it facilitates independent
development and improvement of individual parts of the system. In
combination, the modules represent a general framework, within which it is
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. Country
workbooks and their accessibility are discussed in Section 1.2.3.
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The aim of the present project is not to substitute for national forecasts, nor
to seek to criticise or undermine them. It is to present an alternative view, set
within a much broader European context that puts the national results into
perspective. The longer-term aim is to work with country experts to reach
consensus on historical patterns and the main underlying trends.

1.2.  Data issues

1.2.1.  Labour force surveys versus national accounts estimates
The labour force surveys (LFS) conducted across the union 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 E3ME.

However, as described in more detail in Chapter 2, the LFS is not without
its faults. In many respects estimates of employment based on NAs are more
robust and more compatible with other economic indicators.

The LFS data from Eurostat are sample data. For many countries the time
series are short and the number of respondents within a particular cell is often
low. This means that the estimates of occupational structure within sectors are
neither precise nor robust. These problems are even more serious when it
comes to making estimates of replacement demand, which asks even more
from the data. Nevertheless, these are often the only data available. Besides,
they have become well established in analytical discourse, with the result that
some are now more familiar with these estimates than those based on the NAs.

Following detailed debate about the merits of the two sets of estimates at
the technical workshop, no consensus could be reached on this question. It
was therefore decided to produce two sets of estimates. The first are based
on the levels of employment by sector from the NAs as in E3ME. The
occupational estimates are constrained to match the sectoral totals from
E3ME, while the occupational shares within sectors reflect the LFS data. An
alternative set of results has been produced linked to the same benchmark
scenario, but constrained to be consistent with the sectoral estimates in the
published LFS data. These results, along with the outcomes from alternative
macroeconomic scenarios, are discussed in Chapter 6.
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1.2.2.  Other data issues
Several other issues relating to data comparability and quality have emerged
in the course of the project; these are discussed in more detail in Chapters 2
and 4. They include variations in estimates in different vintages of both LFS
and NA data sets, and also differences between the published LFS data and
those available in the microdata sets provided by Eurostat for the econometric
analysis.

Many of these data series are from the same source but differ as a result
of being collected, collated and published at different times. In 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 detailed
information by sector, occupation and qualification. There are particular
problems of missing data, and changing systems of classification resulting in
gaps or short time series of consistent estimates for analysis. Even where
estimates do exist there are some concerns about precision and robustness.
Work to improve the quality of these data should be a priority for future work.

1.2.3.  Country workbooks
The project involved producing a series of separate country workbooks, plus
a European overview, in a standard format. Each workbook includes historical
data and a benchmark set of projections, including expansion and replacement
demands 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 E3ME scenario;
(b)  use alternative industry by occupation data (such as that derived from own

country data), including alternative projections;
(c)  adopt alternative qualification assumptions;
(d)  adopt alternative replacement demand assumptions.

Initial versions of these workbooks were distributed to experts in each
country in 2007 to enable them to assist in validating the data for each country.
The final versions of the workbooks include a facility to allow users to
experiment with alternatives, which can then be fed back to Cedefop and the
core research team to develop and improve the basic forecasts.

Further details about the workbooks are available on request from the
Cedefop Skillsnet coordination team (skillsnet-team@cedefop.europa.eu).
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1.3.  Module 1: macroeconomic and sectoral
scenarios

1.3.1.  E3ME outline and overview
Most countries have some national macroeconomic modelling work and often
this includes multi-sectoral and multi-regional subcomponents. There have
been a few attempts to develop cross-country models within Europe. Perhaps
the most widely used is E3ME, developed by Cambridge Econometrics and
partners around Europe. 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 a detailed treatment of sectoral employment within
an input-output framework. The model has been used for general macro
analysis and for more focused analysis of environment policies, as well as
employment forecasting. Its pan-European coverage is ideal for this project,
providing a detailed industry analysis for each country/region within Europe.
Further details are given in Chapter 3.

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 the computable general equilibrium models. It is essentially a
dynamic simulation model estimated by econometric methods.

The main endogenous variables in E3ME 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.

Compared to other models targeted at achieving the same goals, the
advantage of the E3ME lies in three main 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 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
better capability in representing and forecasting performance in the short
to medium term. It, therefore, provides information which is closer to the
time horizon of many policy-makers than pure computable general
equilibrium models;

(c)  E3 links: an interaction (two-way feedback) between the economy, energy
demand/supply and environmental emissions is an undoubted advantage
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over other models which may either ignore the 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 level rather than nationally, with national

economies 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 the 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, on the dynamics of growth and change.

As with any model, E3ME has some disadvantages and limitations. While
one of the main advantages of using the E3ME is its inbuilt structure of the
NAs, 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 modelled and, while E3ME provides a 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 the NACE 2-digit
level, includes both postal services and telecoms, which are largely separate
and have different employment trends and skills requirements. In addition, the
resources required to add Romania and Bulgaria to the modelʼs classifications
were too great to fit into the timescale of this project.

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.
There are often significant differences between NAs and European LFS data
series, at both the 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, E3MEʼs 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 the new
Member States where data series are shorter (1993-2004) and cover a period
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of transition. To compensate partially for this, E3ME uses a system of shrinkage
estimation for its long-term parameters. This assumes that there is long-term
convergence between the new Members States and the previous EU-15.

1.3.2.  Alternative scenarios
E3ME has also been set up to explore alternative scenarios. A key focus of the
final phase of the project was on developing a range of alternative
macroeconomic and related scenarios. This includes a broad assessment of
the sensitivity of outcomes to some key external drivers, thus providing a tool
to answer various policy-oriented questions about the role of skills in Europeʼs
strategic development.

The benchmark projections are seen as part of a coherent European
perspective rather than being based on national projections and inputs. The
use of the macroeconomic model sets the macroeconomic context for the
overall skill projections. E3ME provides consistent predictions of sectoral
employment growth, considering factors such as GDP growth, as well as the
underlying changes in the components of aggregate demand, demographic
changes, etc. These scenarios are described in more detail in Chapter 3.

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

1.4.1.  Overview of modules 2 and 3
Modules 2 and 3 are based on data on occupational employment structure by
industry plus information on qualifications held from the European LFS. This
avoids the problems of incomparable systems of classification if country
specific data were used. The data used are all drawn from LFS information
harmonised by Eurostat.

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 qualifications typically required are also important. Some (but by
no means all) countries include a qualification dimension in their quantitative
projections. A review of the data available suggests that it is possible to create
employment matrices by occupation cross-classified by qualification from the
LFS. However, there are problems in comparability across countries in how
qualifications are coded within the LFS.

CHAPTER 1

Overview and introduction 33



Even with only weak data for qualifications it is possible to begin to explore
implications for qualifications (levels of education), although to ensure broad
comparability this is limited to just three bread levels:

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

Medium qualification upper secondary (ISCED 3-4)

High qualification tertiary (ISCED 5-6)

Ideally, in the longer term this approach would also be extended to include
a much more comprehensive and explicit analysis of the supply side. There
are some significant data limitations in many countries. For the present,
therefore, such development lies outside the remit of this project.

Another key issue is separating out supply from demand issues. The
present exercise focuses on changing patterns of those in employment without
any reference to supply side developments.

1.4.2.  Modelling employment by occupation and qualification
Previous research on expansion demand and occupational structure is limited,
especially at a detailed level. 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
skills projections.

The main reason for this is probably data limitations. Where detailed data
have been available, researchers have exploited them. However, the paucity
of information often resulted in simple approaches based on time series
methods with single variable (the occupational share) rather than multivariate,
behavioural approaches. Judgement is often the key element rather than any
formal model (see the approach adopted by the Bureau of Labor Statistics in
the US).

The ideal approach based on economic theories of what determines
demand for skill would relate occupational and qualification structure to a
range of economic and other determinants, including:
(a)  technology;
(b)  cyclical indicators;
(c)  price (wage) indicators;
(d)  other economic factors such as trade performance, etc.
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In practice, many such models revert to simple extrapolative procedures
(using linear or non-linear methods) with time as the only independent variable
acting as a proxy for technological change and other factors.

These issues are discussed in more detail in Chapter 4. A range of more
and less sophisticated explanatory models have been explored covering both
occupation and qualification dimensions. The focus is on employment patterns
(shares) within sectors. Chapter 4 describes both the data issues with which
the project has had to grapple, as well as further refinement of the models used
to explain changing employment structure by occupation and qualification.

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 the current data this is probably
not too surprising. As the data are extended and improved it may be possible
to add in more economic content to this part of the modelling.

1.5.  Module 4: replacement demand

1.5.1.  General approach
In addition to analysing changes in overall occupational employment levels,
replacement needs arising from retirements, net migration, movement into
other occupations and in-service mortality should be considered. This is
referred to as replacement demand and represents the final key component
in the approach. Expansion demand and replacement demand together
comprise the job openings for newcomers to the labour market.

Because of the limited data on such flows, estimating replacement needs
consistently across Europe is far from straightforward. Chapter 5 explains the
approach adopted in detail.

Estimating replacement demand is sensitive to both the methods and the
data sources used (Fox and Comerford, 2006). In general terms, however,
there is agreement about what it is about. Replacement needs focus on job
openings arising because people leave the workforce, for whatever reason.
Most previous work has tended to focus on what might be called permanent
or semi-permanent withdrawals from the employed workforce. These include:
(a)  mortality;
(b)  retirement (and other reasons for leaving the workforce, including family

issues);
(c)  emigration;
(d)  interoccupational mobility.
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Information on age and gender is usually required because many of the
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 to estimate specific rates of retirement
and mortality for each occupational class. LFS data can also be used to
estimate rates of outflow. However, there are problems in obtaining robust
data since samples are often small, and sampling errors large, even for broad
age categories.

The replacement demand model (RDMOD) in the project is based on similar
data sources to the occupational model. It adopts a modified cohort
components approach as set out in greater detail in Chapter 5. The estimates
are driven partly by the occupational and qualification employment levels
projected from modules 2 and 3, combined with information on the probability
of flowing out from employment caused by retirements, mortality and migration
derived from the cohort component model.

Replacement demand for a particular category (e.g. an occupation)
depends essentially on:
(a)  the size of the category;
(b)  the rate of outflow (which can be separated out to distinguish the various

elements as described above).
Replacement demand is the product of (a) and (b).
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 the available data are rarely adequate. In
much previous work researchers have 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.
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CHAPTER 2

National accounts versus
labour force survey
Ilias Livanos and Rob A. Wilson
IER, University of Warwick

2.1.  Introduction

This chapter is concerned with obtaining the best estimates of employment
structure by sector and occupation, and with explaining the differences
between different data series used to estimate this.

The main sources of employment data that this project uses are:
(a)  national accounts- (NA) based data, as used in the macroeconomic model

E3ME (3);
(b)  LFS data from Eurostat.

E3ME produces forecasts of sectoral employment, using data from the
individual country NA. These data are mainly drawn from the OCED STAN
database (structural analysis database), and in some cases from Eurostatʼs
sectoral data breakdown (4). The data on occupational employment come from
the labour force survey (LFS), as collected by Eurostat; again, different
versions of these data are available.

The estimates of employment from the main data source described above
do not always match, and often the differences are significant. Previous
research (Ypma and van Ark, 2006; Eurostat, 2006; 2007a) has examined the
different methods used and data available from NA and LFS. Some of this
work has been misleading. For example, both Ypma and van Ark (2006) and
Eurostat (2006) suggest that the UK NAs estimates of employment are based

(3)  E3ME uses data from various sources. The most important include OECD and Eurostat. When
Eurostat data are not available or need to be improved, other internationally available sources such
as the International Monetary Fund (IMF) are consulted. Also, national statistical agencies and other
data sources are used to update the remaining missing series and gaps in the data used.

(4)  For STAN database see: www.oecd.org/sti/stan/
For the Eurostat sectoral data breakdown see: http://epp.eurostat.ec.europa.eu/portal/
page?_pageid=1996,45323734&_dad=portal&_schema=PORTAL&screen=welcomeref&open=/
&product=EU_MAIN_TREE&depth=1



solely on LFS. This is incorrect. The Office for National Statistics (ONS, 2006)
confirms that estimates from both administrative records and the LFS are
used, with the former being crucial for the detailed sectoral estimates.

An example of the differences between employment data as estimated by
LFS and business surveys, which are often the main source of NA estimates,
is provided for the UK by Ganson (2002). This compares estimates of
employment as calculated by the LFS and the annual business inquiry (ABI)
based workforce series (WF). Ganson (2002) explains that there are various
conceptual and coverage differences between these data sets. These
differences also arise in other countries, although the precise details vary from
case to case.

The purpose of this chapter is to explore these differences further. The
chapter lists the differences between the two main sources: NA-based
estimates and LFS-based estimates. The aim is to explore the causes of these
differences to appreciate the potential of the data, and how these can be best
used for the purposes of Cedefopʼs Skillsnet project. The comparisons suggest
that even though the total levels of employment in each country may not differ
greatly, the variations are much more significant at detailed sectoral level; this
has implications for estimates of employment by occupation. Other potential
differences to be explored are:
(a)  differences between LFS micro and aggregate data;
(b)  differences between NA data as estimated by E3ME and other sources

(i.e. OECD and the different data sets of Eurostat).
Section 2.2 explores these differences in more detail, including conceptual

and definitional differences between LFS and NA estimates as well as
differences in coverage. Section 2.3 then presents a summary of the two
estimates. Section 2.4 concludes.

2.2.  Examining the main differences

2.2.1.  Methods and data collection
The LFS covers the whole of the resident population, i.e. all persons whose
usual place of residence is in the territory of the EU Member States. However,
the results are compiled for the population of private households only. This
comprises all persons living in the households surveyed during the reference
week, and those persons absent from the household for short periods due to
studies, holidays, illness, business trips, etc. It does not cover individuals who:
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(a)  usually live in another household;
(b)  live in collective households (such as armed forces);
(c)  have emigrated.

The results are based on asking a member of the household about the
employment status of all other members. Because the LFS is based on a small
sample it will include sampling errors, which can be significant for detail
industry and occupational categories.

NAs data on employment are compiled using a range of different sources.
The most important are:
(a)  employment registers;
(b)  administrative records;
(c)  censuses;
(d)  data derived from income tax records;
(e)  the LFS;
(f)  various other surveys (farm surveys, enterprise surveys, etc.).

The above sources (including the LFS) might have a minor or major role in
producing employment estimates in any particular country. Many of countries
rely on employers and official records. Generally NA estimates at sectoral level
are more reliable than LFS-based estimates, but it is difficult to put a precise
measure on margins of error.

2.2.2.  Concepts and definitions
The concepts and definitions of employment used in both the LFS (Eurostat,
2003) and the NAs (Council of EU, 1996) are agreed internationally and are,
in principle, common among all countries. Nevertheless, some disparities may
still exist, which in turn can reduce precise comparability across the Member
States.

2.2.2.1.  Employment in the LFS
ʻA person is considered as having an employment if he or she did any work

for pay or profit during the reference week. “Work” means any work for pay or
profit during the reference week, even for as little as one hour. Pay includes
cash payments or “payment in kind” (payment in goods or services rather than
money), whether payment was received in the week the work was done or
not. Also counted as working is anyone who receives wages for on-the-job
training which involves the production of goods or services [...]. Self-employed
persons with a business, farm or professional practice are also considered to
be workingʼ according to the European labour force survey: methods and
definitions (Eurostat, 2003).
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2.2.2.2.  Employment in NA
ʻEmployment covers all persons – both employees and self-employed –
engaged in some productive activity that falls within the production boundary
of the system […] Employees are defined as all persons who, by agreement,
work for another resident institutional unit and receive remuneration […]. Self-
employed persons are defined as persons who are the sole owners, or joint
owners, of the unincorporated enterprises in which they workʼ according to
the European systems of accounts, ESA95 (Council of EU, 1996).

2.2.2.3.  Head count versus job count
The LFS and the NA used a different unit of measurement until 1995. In the
LFS, employment was measured as a head count, while in the system of
national accounts of 1993 (SNA93), employment was measured by jobs. This
difference can create significant discrepancy between the estimated levels of
employment. In the UK, for example, over 2 million people have more than
one job. In the European system of accounts (ESA95) employment is now
measured as a head count. However, several countries do not adhere to this
rule. For example Greece still only produces counts of jobs. The UK also uses
jobs for NA purposes. In many respects jobs is a more meaningful measure.
Individuals with more than one job will contribute to GDP in both their main job
and any others and this contribution will be ignored if a pure head count
measure is used.

2.2.2.4.  Concepts usually not measured in NA
There is a range of dimensions that may not be measured in the administrative
records and business surveys which are usually the major source of the NA
estimates. These dimensions include unpaid members of family business,
self-employment, unobserved economy, etc. However, most countries use
other sources to make adjustments, and include these dimensions in NA
estimates.

2.2.3.  National versus domestic concept
One important factor behind some of the differences between NA and LFS
estimates is geographical coverage, and, in particular, the difference between
the national and the domestic concept. The concept of the national labour
force captures persons who reside in each country. The concept of the
domestic labour force captures persons working in resident production units,
irrespective of the place of residence. The LFS focuses mainly on the concept
of national employment while NA usually uses the domestic one. In particular,
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NA employment covers those engaged in production activity that falls within
the production boundary of the system. This means that the nationals working
abroad (armed forces, scientific personnel working at national bases outside
the country, staff of diplomatic missions abroad), as well as non-resident
frontier and seasonal workers working in the economic territory, local
employees of general government bodies abroad, and crew of boats, etc.,
situated outside the economic territory, are counted in the employment figures.
In the LFS, a person is considered as employed if he/she did any work for pay
or profit during the reference week, irrespective of whether it falls within the
production boundary of the system. The residence factor can be responsible
for a significant portion of the differences between typical NA and LFS
estimates, especially in small countries such as Luxembourg. Nevertheless,
even though the concept of NA ʻdomesticʼ employment, as described above,
is suggested by the ESA95 definitions of employment, some countries (such
as Lithuania) adopt the national concept rather than the domestic one.

2.2.4.  Groups not included in the LFS
In the NA, students who have a formal commitment, whereby they contribute
some of their own labour as input to enterprise production in return for
education services, are counted as in employment. In the LFS these are
usually not counted as employed. Other groups of individuals not captured as
employed in the LFS include conscripts and persons in extended parental
leave. Given the small numbers involved, the above differences would
contribute to only a small portion of the difference between the LFS and NA
levels of employment.

NA do not exclude individuals because of their age. LFS excludes
individuals aged below 15 or above 75.

2.2.5.  Sectoral and occupational classification
A large portion of the difference between NA and LFS employment, for specific
sectors and occupations, can arise because of classification and response
differences. In the LFS, the respondent is asked about the occupation and
sector of employment for each member of the household, while in the NA it is
the employer who is asked similar questions about their main areas of
economic activity. This can create significant differences in the levels of
sectoral and occupational employment as individual respondents might
classify household members differently from employers. To illustrate, in the
LFS someone working in a catering department at a university could be
classified by the respondent as working in a restaurants rather than in the
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education sector, although their employer is the university. NA estimates would
classify the same individual based on the records of the employer and allocate
them to the education sector. There is also the risk that the LFS researchers
might make mistakes in coding peopleʼs sector and occupation. NA
employment is generally based on employer records which are likely to be
more reliable.

2.2.6.  Employees of temporary employment agencies
In the LFS someone employed by a temporary employment agency, but
actually working in a hotel, when asked by the LFS researcher about his sector
of activity, might suggest that he/she works in a hotel. In NA the same
individual will be registered as an employee of the temporary employment
agency (part of other business services) and not in the industry of the
enterprise for which they actually work, in this case hotels and catering. This
could cause considerable differences in the levels of sectoral employment.

2.3.  Different aggregate employment levels

2.3.1.  Differences caused by concept used
Table  2.1 presents data from Eurostat on NA employment for all EU-27
Member States, as calculated using both the national and the domestic
concepts, showing the percentage differences. The difference between the
two is not large (0.10 for EU-27) except for Luxembourg, where it is significant
(55 %) in 2005.

Tables 2.2 and 2.3 compare total employment for each Member State as
estimated by LFS and NA methods. Table 2.2 shows NA employment using the
national concept and Table 2.3 the domestic concept. NA employment using
the national concept is generally closer to LFS estimates. The use of the
domestic concept in the NA causes especially large differences in the levels
of employment for the Czech Republic, Luxembourg, Portugal, Slovakia and
the UK. For the other countries the differences are small. However, even
though the national concept is closer to LFS estimates of employment, the
NA national concept has less consistency with output data (production, value
added, etc.), for which purpose the domestic concept is preferable. This is
used in E3ME.
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Table 2.1.  NA estimates national concept versus domestic concept

2000 2005

National Domestic Difference (%) National Domestic Difference (%)

EU-27 207 081 207 622 -0.3 214 410 214 550 -0.1

EU-25 195 472 196 013 -0.3 202 669 202 910 -0.1

EU-15 165 894 166 402 -0.3 173 051 173 299 -0.1

BE 4 142 4 091 1.2 4 264 4 214 1.2

BG 2 980 2 980 0.0 3 262 3 286 -0.7

CZ 4 825 4 940 -2.4 4 857 5 009 -3.1

DK 2 764 2 764 0.0 2 753 2 761 -0.3

DE 39 038 39 144 -0.3 38 726 38 823 -0.3

EE 575 572 0.5 610 604 1.0

IE 1 696 1 696 0.0 1 956 1 956 0.0

EL n/a 3 789 n/a 4 148 4 033 2.8

ES 16 399 16 412 -0.1 19 194 19 212 -0.1

FR 24 332 24 332 0.0 25 028 25 028 0.0

IT 22 498 22 930 -1.9 24 413 24 281 0.5

CY 317 315 0.6 369 366 0.8

LV 944 944 0.0 1 024 1 024 0.0

LT 1 403 1 403 0.0 1 479 1 461 1.2

LU 185 264 -42.7 198 307 -55.1

HU 3 844 3 844 0.0 3 879 3 879 0.0

MT 146 146 0.0 153 153 0.0

NL 8 114 8 115 0.0 8 191 8 208 -0.2

AU n/a n/a n/a n/a n/a n/a

PL 14 526 14 526 0.0 14 116 14 116 0.0

PT 5 021 4 924 1.9 5 161 5 016 2.8

RO 8 629 8 629 0.0 8 480 8 354 1.5

SI 895 895 0.0 916 916 0.0

SK 2 102 2 025 3.7 2 216 2 084 6.0

FI 2 302 2 297 0.2 2 401 2 397 0.2

SE 4 254 4 264 -0.2 4 323 4 328 -0.1

UK 27 317 27 473 -0.6 28 328 28 730 -1.4

n/a = not available
Source:  Eurostat online databases.
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Table 2.2.  LFS (national) and NA (national) differences 
in employment across EU-27

2000 2005

National Domestic Difference (%) National Domestic Difference (%)

EU-27 202 359 207 081 -2.3 209 573 214 410 -2.3

EU-25 188 911 195 472 -3.5 197 476 202 669 -2.6

EU-15 159 514 165 894 -4.0 167 919 173 051 -3.1

BE 4 092 4 142 -1.2 4 235 4 264 -0.7

BG 2 794 2 980 -6.7 2 981 3 262 -9.4

CZ 4 681 4 825 -3.1 4 764 4 857 -2.0

DK 2 713 2 764 -1.9 2 752 2 753 0.0

DE 36 466 39 038 -7.1 36 352 38 726 -6.5

EE 572 575 -0.5 607 610 -0.5

IE 1 692 1 696 -0.2 1 952 1 956 -0.2

EL 4 088 n/a n/a 4 368 4 148 5.0

ES 15 505 16 399 -5.8 18 973 19 194 -1.2

FR 23 331 24 332 -4.3 24 535 25 028 -2.0

IT 21 079 22 498 -6.7 22 562 24 413 -8.2

CY 295 317 -7.5 348 369 -6.0

LV 943 944 -0.1 1 033 1 024 0.9

LT 1 404 1 403 0.1 1 473 1 479 -0.4

LU 171 185 -8.2 193 198 -2.6

HU 3 829 3 844 -0.4 3 901 3 879 0.6

MT 143 146 -2.1 148 153 -3.4

NL 7 870 8 114 -3.1 8 110 8 191 -1.0

AU 3 710 n/a n/a 3 824 n/a n/a

PL 14 525 14 526 0.0 14 115 14 116 0.0

PT 5 020 5 021 0.0 5 122 5 161 -0.8

RO 10 652 8 629 19.0 9 114 8 480 7.0

SI 900 895 0.6 949 916 3.5

SK 2 101 2 102 0.0 2 215 2 216 0.0

FI 2 336 2 302 1.5 2 400 2 401 0.0

SE 4 240 4 254 -0.3 4 346 4 323 0.5

UK 27 184 27 317 -0.5 28 187 28 328 -0.5

n/a = not available
Source: Eurostat online databases.
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Table 2.3.  LFS (national) and NA (domestic) differences 
in employment across EU-27 (domestic)

2000 2005

National Domestic Difference (%) National Domestic Difference (%)

EU-27 202 359 207 622 -2.6 209 573 214 550 -2.3

EU-25 188 911 196 013 -3.7 197 476 202 910 -2.7

EU-15 159 514 166 402 -4.3 167 919 173 299 -3.2

BE 4 092 4 091 0.0 4 235 4 214 0.5

BG 2 794 2 980 -6.6 2 981 3 286 -10.2

CZ. 4 681 4 940 -5.5 4 764 5 009 -5.1

DK 2 713 2 764 -1.8 2 752 2 761 -0.3

DE 36 466 39 144 -7.3 36 352 38 823 -6.8

EE 572 572 0.0 607 604 0.4

IE 1 692 1 696 -0.2 1 952 1 956 -0.2

EL 4 088 3789 7.3 4 368 4 033 7.6

ES 15 505 16 412 -5.8 18 973 19 212 -1.2

FR 23 331 24 332 -4.2 24 535 25 028 -2.0

IT 21 079 22 930 -8.7 22 562 24 281 -7.6

CY 295 315 -6.7 348 366 -5.1

LV 943 944 -0.1 1 033 1 024 0.8

LT 1 404 1 403 0.0 1 473 1 461 0.8

LU 171 264 -54.3 193 307 -59.0

HU 3 829 3 844 -0.3 3 901 3 879 0.5

MT 143 146 -2.1 148 153 -3.3

NL 7 870 8 115 -3.1 8 110 8 208 -1.2

AU 3 710 n/a 3 824 n/a

PL 14 525 14 526 -0.0 14 115 14 116 -0.0

PT 5 020 4 924 1.9 5 122 5 016 2.0

RO 10 652 8 629 18.9 9 114 8 354 8.3

SI 900 895 0.5 949 916 3.4

SK 2 101 2 025 3.6 2 215 2 084 5.9

FI 2 336 2 297 1.6 2 400 2 397 0.1

SE 4 240 4 264 -0.5 4 346 4 328 0.4

UK 27 184 27 473 -1.0 28 187 28 730 -1.9

n/a = not available
Source: Eurostat online databases.
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Eurostat E3ME Difference (%)

BE 4 214 4 188.5 0.6

BG 3 286 n/a

CZ 5 009 4 913 1.9

DK 2 761 2 760 0.0

DE 38 823 38 378 1.1

EE 604

IE 1 956 1 954 0.1

EL 4 033 4 047 -0.3

ES 19 212 16 837 12.4

FR 25 028 25 070 -0.2

IT 24 281 24 536 -1.1

CY 366 336 8.3

LV 1 024 1024 0.0

LT 1 461 1 429 2.2

Eurostat E3ME Difference (%)

LU 307 307 -0.1

HU 3 879 3 900 -0.5

MT 153 153 0.0

NL 8 208 8 221 -0.2

AU n/a 4 089

PL 14 116 14 746 -4.5

PT 5 016 4 995 0.4

RO 8 354 n/a

SI 916 900 1.8

SK 2 084 2 093 -0.4

FI 2 397 2 397 0.0

SE 4 328 4 287 0.9

UK 28 730 30 205 -5.1

2.3.2.  E3ME versus Eurostat estimates
Table 2.4 presents a comparison of NA employment numbers for 2005, as
used in the E3ME, with those published by Eurostatʼs auxiliary indicators.
E3ME data for 2005 come mainly from Eurostatʼs sectoral data breakdowns
(this is a different database from Eurostatʼs auxiliary indicators). An exception
is Cyprus, as Eurostat does not provide data and, therefore, the estimates of
employment are drawn from the Directorate-General for Economic and
Financial Affairs AMECO database (06a version). In principle, since the
sources of these data are the same, the numbers ought to be identical but
this is not always the case. The differences are small for most countries, the
largest observed for Spain, Cyprus, Poland and the UK. These differences
are mainly caused by inconsistencies within Eurostatʼs different braches and
between Eurostat and national agencies. This issue is being explored further
to identify the nature of the differences more precisely.

Table 2.4.  2005 E3ME and Eurostat estimates of NA employment

n/a = not available
Source:  E3ME, Eurostat online databases.
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1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)

2.3.3.  NA-LFS differences for sectors
Table 2.5 presents the differences between NA-based estimates (as used in
E3ME (5)) and Eurostat LFS estimates (as published by Eurostat (6)) for six
broad sectors of economic activity for Member States. The E3ME results are
based on the data presented originally in Wilson (2006) and are the same as
those supplied to individual country experts prior to the May workshop. The
LFS data are those published by Eurostat as of autumn 2006.

Table 2.5.  Differences between LFS and NA employment for six broad
sectors of economic activity for each EU-25 Member State
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(5)  The data for 2005 refer to forecasted values of employment rather than the actual NA numbers.
Forthcoming work will update these tables with the actual numbers.

(6)  For details see http://forum.europa.eu.int/irc/dsis/employment/info/data/eu_lfs/index.htm

AU Primary sector and utilities 659 -342 -107 590 -327 -125 548 -313 -133

Manufacturing 704 106 13 683 75 10 647 51 7

Construction 296 26 8 287 21 7 273 1 0

Distribution and transport 1 046 -45 -4 1 102 -57 -5 1 139 -63 -6

Business and other services 496 9 2 605 -36 -6 669 -7 -1

Non-marketed services 727 -8 -1 784 -43 -6 817 -5 -1

Total 3 928 -253 -7 4 050 -367 -10 4 094 -336 -9

BE Primary sector and utilities 144 5 3 131 -14 -12 122 5 4

Manufacturing 674 89 12 652 121 16 620 96 13

Construction 228 33 13 235 18 7 234 39 14

Distribution and transport 988 -3 0 998 36 4 1 034 3 0

Business and other services 772 -231 -43 941 -248 -36 1 017 -299 -42

Non-marketed services 1 033 61 6 1 131 119 10 1 191 150 11

Total 3 839 -46 -1 4 088 32 1 4 218 -5 0

CZ Primary sector and utilities 488 n/a n/a 362 31 8 272 46 15

Manufacturing 1 366 n/a n/a 1 300 -20 -2 1 387 -99 -8

Construction 521 n/a n/a 420 17 4 372 91 20

Distribution and transport 1 305 n/a n/a 1 233 -99 -9 1 280 -127 -11

Business and other services 656 n/a n/a 689 -155 -29 768 -196 -34

Non-marketed services 488 n/a n/a 362 31 8 272 46 15

Total 1 366 n/a n/a 1 300 -20 -2 1 387 -99 -8
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DK Primary sector and utilities 139 -4 -3 122 -9 -8 114 -5 -5

Manufacturing 474 46 9 454 36 7 424 19 4

Construction 145 18 11 169 13 7 167 30 15

Distribution and transport 644 -23 -4 696 -65 -10 713 -78 -12

Business and other services 404 -20 -5 479 -1 0 501 -5 -1

Non-marketed services 762 12 2 815 -2 0 845 10 1

Total 2 568 28 1 2 736 -28 -1 2 764 -29 -1

DE Primary sector and utilities 1 677 67 4 1 388 22 2 1 257 27 2

Manufacturing 8 439 491 5 8 098 532 6 7 584 364 5

Construction 3 227 117 3 2 761 337 11 2 279 145 6

Distribution and transport 9 309 -1 033 -12 9 848 -1 478 -18 9 876 -1 371 -16

Business and other services 6 551 -1 099 -20 8 138 -1 824 -29 8 640 -1 379 -19

Non-marketed services 8 179 -143 -2 8 515 -13 0 8 997 -220 -3

Total 37 382 -1 600 -4 38 748 -2 424 -7 38 632 -2 434 -7

EE Primary sector and utilities 89 n/a n/a 62 -2 -4 48 4 7

Manufacturing 157 n/a n/a 129 2 1 115 31 21

Construction 34 n/a n/a 39 5 12 35 10 22

Distribution and transport 160 n/a n/a 155 -7 -5 155 5 3

Business and other services 38 n/a n/a 47 33 41 59 24 29

Non-marketed services 156 n/a n/a 139 -34 -33 155 -30 -24

Total 634 n/a n/a 572 -3 -1 566 43 7

IE Primary sector and utilities 167 3 2 148 3 2 137 -1 -1

Manufacturing 249 -14 -6 300 -8 -3 272 -0 0

Construction 96 -0 0 171 -5 -3 206 37 15

Distribution and transport 307 -6 -2 455 -11 -2 508 -12 -2

Business and other services 200 - 0 0 307 -2 -1 344 29 8

Non-marketed services 270 -13 -5 315 - 1 0 408 1 0

Total 1 289 -31 -2 1 696 -25 -1 1 875 54 3

EL Primary sector and utilities 808 30 4 739 32 4 648 -48 -8

Manufacturing 625 -48 -8 603 -31 -5 565 -4 -1

Construction 252 -0 0 280 16 5 302 66 18

Distribution and transport 1 041 55 5 1 103 126 10 1 191 162 12

Business and other services 439 -36 -9 508 -17 -4 588 36 6

1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)
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1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)

Non-marketed services 655 -0 0 702 37 5 741 135 15

Total 3 820 0 0 3 935 163 4 4 035 347 8

ES Primary sector and utilities 1 198 86 7 1 130 68 6 1 031 116 10

Manufacturing 2 454 -39 -2 2 881 13 0 2 897 206 7

Construction 1 237 -39 -3 1 631 70 4 1 843 496 21

Distribution and transport 3 703 -85 -2 4 327 128 3 4 633 646 12

Business and other services 2 260 -425 -23 2 758 -199 -8 3 203 403 11

Non-marketed services 2 718 -574 -27 3 017 -383 -15 3 138 283 8

Total 13 570 -1 075 -9 15 744 -304 -2 16 745 2 150 11

FR Primary sector and utilities 1 303 24 2 1 226 -34 -3 1 148 12 1

Manufacturing 3 877 251 6 3 812 524 12 3 602 373 9

Construction 1 433 81 5 1 430 73 5 1 532 68 4

Distribution and transport 5 154 -70 -1 5 622 -273 -5 6 021 -335 -6

Business and other services 4 721 -819 -21 5 800 -1 361 -31 6 290 -1 437 -30

Non-marketed services 6 199 -259 -4 6 421 -125 -2 6 588 371 5

Total 22 687 -792 -4 24 311 -1 197 -5 25 181 -949 -4

IT Primary sector and utilities 1 539 42 3 1 311 17 1 1 229 -99 -9

Manufacturing 5 142 -214 -4 5 164 -339 -7 5 178 -381 -8

Construction 1 458 72 5 1 504 92 6 1 716 228 12

Distribution and transport 5 380 -492 -10 5 792 -496 -9 6 135 -356 -6

Business and other services 4 162 -1 472 -55 5 025 -1 766 -54 5 931 -1 489 -34

Non-marketed services 4 316 44 1 4 337 290 6 4 441 117 3

Total 21 997 -2 019 -10 23 133 -2 203 -11 24 630 -1 979 -9

CY Primary sector and utilities n/a n/a n/a 30 -10 28 -9 -48

Manufacturing n/a n/a n/a 36 2 4 29 12 29

Construction n/a n/a n/a 25 4 15 30 11 27

Distribution and transport n/a n/a n/a 108 -9 -9 116 -10 -9

Business and other services n/a n/a n/a 30 25 46 35 42 55

Non-marketed services n/a n/a n/a 71 -17 -32 88 -25 -40

Total n/a n/a n/a 299 -5 -9 326 22 6

LV Primary sector and utilities 214 n/a n/a 179 -17 -10 184 -31 -20

Manufacturing 193 n/a n/a 168 6 4 145 6 4

Construction 56 n/a n/a 65 -9 -15 74 15 17



1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)
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Distribution and transport 262 n/a n/a 285 -42 -17 316 -37 -13

Business and other services 64 n/a n/a 73 27 27 91 38 29

Non-marketed services 256 n/a n/a 268 -62 -30 296 -69 -31

Total 1 046 n/a n/a 1 038 -96 -10 1 106 -78 -8

LT Primary sector and utilities 437 n/a n/a 355 -42 -13 296 -47 -19

Manufacturing 303 n/a n/a 280 -22 -8 292 -38 -15

Construction 115 n/a n/a 96 -15 -18 101 23 19

Distribution and transport 326 n/a n/a 361 -41 -13 362 0 0

Business and other services 70 n/a n/a 73 38 34 75 72 49

Non-marketed services 394 n/a n/a 420 -86 -26 425 -89 -26

Total 1 644 n/a n/a 1 586 -167 -12 1 551 -78 -5

LU Primary sector and utilities 6 1 15 6 -1 -11 5 n/a n/a

Manufacturing 33 -11 -49 33 -12 -58 33 n/a n/a

Construction 24 -7 -42 26 -10 -67 29 n/a n/a

Distribution and transport 60 -19 -45 72 -28 -62 82 n/a n/a

Business and other services 57 -20 -53 86 -38 -80 109 n/a n/a

Non-marketed services 35 0 1 41 5 10 49 n/a n/a

Total 216 -55 -34 265 -84 -47 307 n/a n/a

HU Primary sector and utilities 426 n/a n/a 356 -12 -3 280 -15 -5

Manufacturing 850 n/a n/a 937 -15 -2 899 -31 -4

Construction 217 n/a n/a 267 -1 -1 305 9 3

Distribution and transport 896 n/a n/a 991 3 0 1 065 -35 -3

Business and other services 405 n/a n/a 456 1 0 562 -20 -4

Non-marketed services 829 n/a n/a 850 -25 -3 905 -34 -4

Total 3 623 n/a n/a 3 856 -50 -1 4 017 -125 -3

MT Primary sector and utilities 7 n/a n/a 5 1 23 4 1 22

Manufacturing 30 n/a n/a 26 7 20 23 7 22

Construction 6 n/a n/a 7 4 36 7 5 44

Distribution and transport 36 n/a n/a 37 6 13 37 6 15

Business and other services 24 n/a n/a 25 -8 -43 24 -3 -15

Non-marketed services 32 n/a n/a 35 -2 -7 44 -8 -21

Total 135 n/a n/a 135 8 5 140 9 6



1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)
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NL Primary sector and utilities 342 -31 -10 327 -41 -14 306 3 1

Manufacturing 1 067 15 1 1 085 10 1 1 015 46 4

Construction 437 -42 -11 506 -56 -12 500 -24 -5

Distribution and transport 1 852 -107 -6 2 129 -192 -10 2 151 -196 -10

Business and other services 1 752 -596 -52 2 213 -681 -44 2 170 -612 -39

Non-marketed services 1 697 190 10 1 864 199 10 2 041 327 14

Total 7 147 -572 -9 8 124 -760 -10 8 184 -455 -6

PL Primary sector and utilities 4 503 n/a n/a 4 433 -1 162 -36 4 120 -1 266 -44

Manufacturing 3 104 n/a n/a 2 733 137 5 2 565 321 11

Construction 841 n/a n/a 869 210 19 818 -28 -4

Distribution and transport 2 897 n/a n/a 3 129 53 2 3 208 -139 -5

Business and other services 1 145 n/a n/a 1 484 -77 -5 1 663 -114 -7

Non-marketed services 2 248 n/a n/a 2 370 339 12 2 320 475 17

Total 14 738 n/a n/a 15 018 -500 -3 14 694 -751 -5

PT Primary sector and utilities 579 -18 -3 549 124 18 497 151 23

Manufacturing 979 26 3 965 119 11 893 80 8

Construction 390 -27 -7 519 72 12 473 77 14

Distribution and transport 1 018 34 3 1 137 34 3 1 210 64 5

Business and other services 662 -69 -12 793 -174 -28 891 -188 -27

Non-marketed services 861 -18 -2 968 -103 -12 1 026 -41 -4

Total 4 488 -72 -2 4 931 71 1 4 989 143 3

SL Primary sector and utilities 153 n/a n/a 124 -21 -21 105 -6 -6

Manufacturing 284 n/a n/a 256 13 5 248 30 11

Construction 57 n/a n/a 67 -19 -40 71 -12 -20

Distribution and transport 192 n/a n/a 192 20 10 198 7 3

Business and other services 99 n/a n/a 114 -14 -15 129 -6 -5

Non-marketed services 127 n/a n/a 142 15 9 157 21 12

Total 912 n/a n/a 895 -7 -1 908 34 4

SK Primary sector and utilities 254 n/a n/a 173 43 20 143 23 14

Manufacturing 596 n/a n/a 535 3 1 511 79 13

Construction 160 n/a n/a 141 26 15 151 54 27

Distribution and transport 495 n/a n/a 540 -46 -9 642 -148 -30

Business and other services 254 n/a n/a 281 -82 -41 287 -14 -5



1995 2000 2005

NA Diff. ELFS- NA ELFS- ELFS- NA ELFS- ELFS-
NA Diff. NA NA Diff. NA NA Diff.

(%) Diff. (%) Diff. (%)

n/a = not available
NB:  E3ME estimate for 2005 is a projected number rather than an actual.
Source: Cambridge Econometrics (E3ME) for NA data, and the Eurostat online database for LFS data.

The years examined are 1995, 2000 and 2005. The differences vary
between countries from -9 % in Italy to 11 % in Spain (for 2005). The differences
between the two data sets across all sectors are often large: more than 3 % for
Estonia, Greece, Spain, Malta and Slovenia, for which LFS estimates are
higher than the NA ones, and also for Belgium, the Czech Republic, Denmark,
Hungary, Portugal, Slovakia and Sweden for which the LFS estimates are lower
than the NA ones. For the rest of the countries, the differences are below 3 %.
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Non-marketed services 475 n/a n/a 463 6 1 475 -11 -2

Total 2 234 n/a n/a 2 133 -51 -2 2 208 -17 -1

FI Primary sector and utilities 188 -1 -1 161 12 7 136 7 5

Manufacturing 414 -2 0 460 21 4 422 22 5

Construction 118 -5 -5 154 -1 -1 153 6 4

Distribution and transport 463 -35 -8 532 2 0 551 3 1

Business and other services 297 20 6 368 49 12 421 51 11

Non-marketed services 575 -18 -3 629 -24 -4 681 -34 -5

Total 2 055 -41 -2 2 304 58 2 2 365 54 2

SE Primary sector and utilities 171 7 4 155 5 3 139 -9 -7

Manufacturing 215 22 9 223 -1 0 250 7 3

Construction 914 -34 -4 964 -65 -7 988 -57 -6

Distribution and transport 701 -20 -3 823 -28 -4 930 -7 -1

Business and other services 1 355 -40 -3 1 355 -50 -4 1 348 85 6

Non-marketed services 4 101 -51 -1 4 265 -142 -3 4 373 -37 -1

Total

UK Primary sector and utilities 802 66 8 725 -17 -2 623 36 5

Manufacturing 4 406 513 10 4 248 345 8 3 571 145 4

Construction 1 813 26 1 1 884 34 2 2 075 124 6

Distribution and transport 7 941 -1 050 -15 8 487 -1 349 -19 8 827 -1 434 -19

Business and other services 8 923 -3 790 -74 10 261 -4 428 -76 10 742 -4 681 -77

Non-marketed services 3 767 2 452 39 3 821 3 007 44 4 090 3 884 49

Total 27 652 -1 784 -7 29 426 -2 408 -9 29 928 -1 925 -7



Usually the differences do not vary greatly over time, generally retaining
the same sign.

On the broad sectors of economic activity the differences are even greater
across countries. For 2005 we observe:
(a)  primary sector and utilities: the differences vary across countries. In

particular, for 2005, they vary from -133 % for Austria to 23 % for Portugal.
However, no particular patterns can be observed;

(b)  manufacturing: in general LFS estimates are much higher (more than 3 %)
than NA for most of the countries. The differences between the two
sources vary from -15 % for Lithuania to 29 % for Cyprus;

(c)  construction: in most countries LFS estimates are much higher (more than
3 %) than NA. The differences vary from -20 % for Slovenia to 44 % for
Malta;

(d)  distribution: in general, NA estimates are higher (3 %) than LFS. However,
the differences vary from -19 % for the UK to 12 % for Greece;

(e)  business: in general LFS the estimates are much higher (more than 3 %)
than NA. However, the differences vary from -77 % for the UK to 55 % for
Cyprus;

(f)  non-marketed services: the differences vary across countries, no particular
patterns can be observed. However, the differences vary from -40 % for
Cyprus to 49 % for the UK.

The above observations are broadly stable over time.
The levels and proportions of total employment for more detailed sectors of

economic activity for each Member State are also examined. In general, the
differences between NA and LFS regarding the share of each sector in total
employment do not seem to vary greatly. Nevertheless, for some groups the
differences are large across most countries: distribution, electricity, computing
services, and professional services. Other categories with large differences
for some countries include construction, education, health and social security,
and agriculture.

2.4.  Conclusions

This chapter has outlined some discrepancies between the various available
estimates of employment. In particular, it focuses on the major differences
between NA and LFS estimates and reasons for the discrepancies between the
estimated levels of employment in the two. The main causes of the differences
are found to be methods of collection, concepts and definition and coverage.
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The LFS has some advantages, summarised by Eurostat (2007a):
(a)  it is a large sample, household survey with periodicity and level of detail;
(b)  it is continuous (it captures seasonal employment variations);
(c)  it has information on persons, jobs and hours of work;
(d)  it captures informal employment and self-employment;
(e)  it is harmonised across the EU;
(f)  it adopts common definitions and concepts.

Nevertheless, several reasons make NA estimates preferable to LFS:
(a)  employment in NA estimates is consistent with other economic variables

such as output, wages, etc.;
(b)  the domestic concept of employment used in NA allows employment and

GDP to be examined together, as employment is a count of resident
production units irrespective of the place of residence of the employed
individual;

(c)  employment in NA estimates covers all individuals, the LFS excludes
several categories;

(d)  while LFS data on total employment are accurate and comparable across
countries, they become progressively less robust and reliable as they
disaggregate by sector. NA estimates are much more appropriate for
analysis at a sectoral level. This is a dimension that a sample survey
cannot capture with great accuracy, and the estimated numbers of people
in employment by sector in the LFS often fall below the reliability limits set
by Eurostat;

(e)  the LFS is a survey and, therefore, subject to sampling errors, errors in
coding, etc. In the NA estimates employment is based on registers,
administrative records and other sources which are more reliable. They
cover all individuals within the economic boundary of a system.

This project is primarily concerned with changes in employment by occupation
rather than sector. The key question is, therefore, whether or not these
discrepancies make any difference when it comes to producing projections.

Following detailed debate about the merits of the two sets of estimates at
the technical workshop no consensus was reached. It was, therefore, decided
to produce two sets of estimates: one based on employment by sector from
the NAs as in E3ME (the occupational estimates are constrained to match the
sectoral totals from E3ME, while the occupational shares within sectors reflect
the LFS data); and an alternative linked to the same benchmark scenario, but
constrained to be consistent with the sectoral estimates in the published LFS
data. These results, along with the outcomes from alternative macroeconomic
scenarios, are discussed in Chapter 6.

Future skill needs in Europe: medium-term forecast
Background technical report54



CHAPTER 3

Macroeconomic and
multisectoral scenarios
Ben Gardiner, Hector Pollitt and Unnada Chewpreecha
Cambridge Econometrics

3.1.  Introduction

This chapter presents the methods used to create projections of labour
demand by economic sector, using Cambridge Econometricsʼ energy-
environment-economy model of Europe (E3ME). Section 3.2 describes the
E3ME in more detail and Section 3.3 outlines the method used to form the
baseline projections. Finally, Section 3.4 presents a summary of the baseline
projections and the main results of the scenario analysis, giving upper and
lower boundaries to the central forecast.

For further more technical details about the E3ME, the reader is referred to
the main model website (7) and the full online manual (8). Users are requested
to report any errors to the authors.

The aim was to develop a full set of projections of employment demand, by
occupation, sector and qualification. These projections were formed using
different modelling frameworks. The role of E3ME was to provide the
projections for employment by economic sector, and to provide the links
between developments in the wider economy and impacts on employment
demand.

The projections for employment demand are then used for projections of
employment by occupation and qualification and, from this, replacement
demand by occupation and by qualification are formed.

(7)  Available from Internet: http://www.e3me.com [cited 9.3.2009].
(8)  Available from Internet: http://www.camecon-e3memanual.com/cgi-bin/EPW_CGI [cited 9.3.2009].



3.2.  The E3ME

3.2.1.  General introduction to the E3ME
The E3ME is intended to meet an expressed need of researchers and policy-
makers for a framework for analysing the long-term implications of
energy-environment-economy (E3) policies, especially those concerning R&D
and environmental taxation and regulation. The model is also capable of
addressing the short-term and medium-term economic effects as well as, more
broadly, the long-term effects of such policies, such as those from the supply
side of the labour market.

The E3ME has been built by an international European team under a
succession of contracts in the Joule/Thermie and European Commission
research programmes. The projects Completion and extension of E3ME (9)
and Applications of E3MEʼ (10), were completed in 1999. The 2001 contract,
Sectoral economic analysis and forecasts (11) generated an update of the
E3ME industry output, products and investment classifications to bring the
model into compliance with the European system of accounts, ESA95. This led
to a significant disaggregation of the service sector. The 2003 contract,
Tipmac (12), led to full development of the E3ME transport module to include
detailed country models for several modes of passenger and freight transport;
Seamate (2003/04) (13) resulted in the improvement of the E3ME technology
indices. The COMETR  (14) (2005-07) and Matisse  (15) (2005-08) projects
allowed expansion of E3ME to cover 27 regions (EU-25+). E3ME is the latest
in a succession of models developed for energy-economy and, later, E3
interactions in Europe, starting with Explor built in the 1970s, then Hermes in
the 1980s. Each model has required substantial resources from international
teams and each model has learned from earlier problems and developed new
techniques.

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 the computable general equilibrium models that provide
analysis of the movement of the long-term outcomes for key economic
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(9)  European Commission contract No JOS3-CT95-0011
(10)  European Commission contract No JOS3-CT97-0019
(11)  European Commission contract No B2000/A7050/001
(12)  European Commission contract NoGRD1/2000/25347-SI2.316061
(13)  European Commission contract No IST-2000-31104
(14)  European Commission contract No 501993 (SCS8)
(15)  European Commission contract No 004059 (GOCE)



indicators in response to policy changes. It can be used for dynamic policy
simulation and for forecasting and projecting over the medium and long terms.
As such, it is a valuable tool for economic policy analysis in Europe. E3ME has
the following advantages over many competing models:
(a)  the detailed nature of the model allows representation of complex

scenarios, especially those differentiated according to sector and to
country. Similarly, forecasts and the impact of policy measures can be
represented in detail; for example, employment projections are split into
42 industrial sectors;

(b)  the econometric grounding of the model makes it better able to represent
and forecast performance in the short to medium term, providing
information that is closer to the time horizon of many policy-makers than
pure computable general equilibrium models;

(c)  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 the interaction completely or
only assume one-way causation. These links played only a minor role in
this project but are important in the model, for example in evaluating the
impacts of higher international energy prices in the scenarios
(Section 3.4.2);

(d)  like its predecessors, E3ME is an estimated model and its parameters are
the results of econometric analysis based on historical time series data.
Version 4.2 (E3ME42) is based on international data sources such as
Eurostat and the OECD (Stan). See Section 3.2.5 for more details about
the available data sources, references and the order of preference;

(e)  E3ME is a detailed model of 42 product/industrial sectors, compatible with
ESA95 accounting classifications, and with disaggregation of the energy
and service sectors. E3ME42 includes 16 service sectors, reflecting the
importance of services across Europe. A full list of the sectors and their
NACE 2-digit codes can be found in Table 3.1.

Table 3.1.  E3ME industry classification

Full industry heading 2-letter ID NACE REV 1.1

1 Agriculture, etc. AG 01,02,05

2 Coal CO 10

3 Oil and gas, etc. OG 11,12

4 Other mining MI 13,14

5 Food, drink and tobacco FD 15,16
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Full industry heading 2-letter ID NACE REV 1.1

6 Textiles, clothing and leather TC 17,18,19

7 Wood and paper WP 20,21

8 Printing and publishing PP 22

9 Manufactured fuels MF 23

10 Pharmaceuticals PH 24.4

11 Chemicals nes CH 24(ex24.4)

12 Rubber and plastics RP 25

13 Non-metallic mineral products NM 26

14 Basic metals BM 27

15 Metal goods MG 28

16 Mechanical engineering MA 29

17 Electronics IT 30,32

18 Electrical engineering and instruments EI 31,33

19 Motor vehicles MV 34

20 Other transport equipment TE 35

21 Manufacturing nes OM 36,37

22 Electricity EL 40.1

23 Gas supply GS 40.2,40.3

24 Water supply WA 41

25 Construction CN 45

26 Distribution DT 50,51

27 Retailing RT 52

28 Hotels and catering HC 55

29 Land transport, etc. LT 60,63

30 Water transport WT 61

31 Air transport AT 62

32 Communications CM 64

33 Banking and finance BF 65,67

34 Insurance IN 66

35 Computing services CS 72

36 Professional services PS 70,71,73,74.1-74.4

37 Other business services OB 74.5-74.8

38 Public administration and defence PA 75

39 Education ED 80

40 Health and social work HS 85

41 Miscellaneous services OS 90 to 93,95,99

42 Unallocated UN
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3.2.2.  Theoretical background to E3ME
Economic activity undertaken by persons, households, firms and other groups
has effects on other groups after a time lag. These effects persist into future
generations, although many soon become so small as to be negligible. But
there are many actors, and the effects, both beneficial and damaging,
accumulate in economic and physical stocks. The effects are transmitted
through the economy and the price and money system (via the markets for
labour and commodities), and through the global transport and information
networks. The markets transmit effects in three main ways: through the level
of activity creating demand for inputs of materials, fuels and labour; through
wages and prices affecting incomes; and through incomes leading in turn to
further demands for goods and services. These interdependencies suggest
that an economic model should be comprehensive, and include many links
between different parts of the economic system.

The economic system has the following characteristics: economies and
diseconomies of scale in both production and consumption (meaning the same
amount of input will not always create the same amount of output); markets
with different degrees of competition, ranging from perfectly competitive
markets, with many small competing firms, to monopolies; governments and
other organisations that do not maximise profits; and rapid and uneven
changes in technology and consumer preferences. Labour markets in
particular may be characterised by long-term unemployment. A model capable
of representing these features must, therefore, be flexible, capable of
embodying various behaviours and of simulating a dynamic system (16). This
approach can be contrasted with that adopted by general equilibrium models:
they typically assume constant returns to scale; perfectly competitive markets;
maximising social welfare through private consumption; no involuntary
unemployment; and exogenous technical progress following a constant time
trend (see Barker, 1998, for a more detailed discussion).

3.2.3.  E3ME as a regional econometric input-output (17) model
Figure 3.1 below shows how the economic module is solved as an integrated
EU regional model. Most of the economic variables shown in the chart are at
a 42-industry level. The whole system is solved simultaneously for all industries
and all 27 regions, although single-region solutions are also possible.
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(16)  A dynamic model is one where behaviour in one time period has a direct effect on behaviour in the
next time period and in subsequent time periods.

(17)  An input-output table is a matrix that shows the value of goods purchased by each sector from all
other sectors, showing links within the economy.



The figure shows interactions at three spatial levels: the outermost area is
the rest of the world; the next level is the EU outside the country in question;
and finally, the inside level contains the relationships within the country.

The figure also shows the three loops or circuits of economic
interdependence, which are described in some detail below. These are the
income loop, the export loop and the output-investment loop.

Figure 3.1.  E3ME as a regional econometric input-output model

In the income loop, industrial output generates employment and incomes,
which leads to further consumer expenditure, adding to total demand.
Changes in output are used to determine changes in employment, along with
changes in real wage costs, interest rates and energy costs. With wage rates
explained by price levels and conditions in the labour market, the wage and
salary payments by industry can be calculated from the industrial employment
levels. These are some of the largest payments to the personal sector, but
not the only ones. There are also payments of interest (e.g. from bank
accounts) and share dividends, transfers from government in the form of state
pensions, unemployment benefits and other social security benefits. Payments
made by the personal sector include mortgage interest payments and personal
income taxes. Personal disposable income is calculated from these accounts,
and deflated by the consumer price index to give real personal disposable
income.
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Totals of consumer spending by region are derived from consumption
functions estimated from time-series. These equations relate consumption to
regional personal disposable income, a measure of wealth for the personal
sector, inflation and interest rates. Sets of equations have been estimated
from time-series data relating the spending per capita to the national spending
using the CBS (18) version of the consumption allocation system.

The export loop runs from the EU transport and distribution network to the
regionʼs exports, then to total demand. The regionʼs imports feed into other
EU region exports and output and finally to these other regionsʼ demand from
the EU pool and back to the exports of the region in question.

An important part of the modelling concerns international trade. The basic
assumption is that, for most commodities, there is a European ʻpool  ̓into which
each region supplies part of its production and from which each region satisfies
part of its demand. This might be compared to national electricity supplies and
demands: each power plant supplies to the national grid and each user draws
power from the grid and it is not possible or necessary to link a particular
supply to a particular demand.

The demand for a regionʼs exports of a commodity is related to three factors:
(a)  domestic demand for the commodity in all the other EU regions, weighted

by their economic distance from the region in question;
(b)  activity in the main external EU export markets, as measured by GDP or

industrial production;
(c)  relative prices, including the effects of exchange rate changes.

Economic distance is measured by a special distance variable. For a given
region, this variable is scaled to be one for the home region and values less
than one for external regions. The economic distance to other regions is
inversely proportional to trade between the regions. In E3ME regional imports
are determined for the demand and relative prices by commodity and region.
In addition, measures of innovation (including spending on R&D) have been
introduced into the trade equations to pick up an important long-term dynamic
effect on economic development.

The output-investment loop includes industrial demand for goods and
services and runs from total demand to output and then to investment and
back to total demand. For each region, total demand for the gross output of
goods and services is formed from industrial demand, consumer expenditure,
government consumption, investment (fixed domestic capital formation and
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(18)  Centraal Bureau voor de Statistiek (CBS, Bracke and Meyermans, 1997) allocation of consumption,
where consumption of any one good is a function of its price, the average real consumption and the
price of each of the other (n-1) commodities.



stockbuilding) and exports. These totals are divided between imports and
output depending on relative prices and levels of activity. Industrial demand
represents the inputs of goods and services from other industries required for
current production; this is calculated using input-output coefficients. The
coefficients are calculated as inputs of commodities from whatever source,
including imports, per unit of gross industrial output.

Forecast changes in output are important determinants of investment in the
model. Investment in new equipment and new buildings is one of the ways in
which companies adjust to the new challenges introduced by energy and
environmental policies. Thus, the quality of the data and the way data are
modelled are of great importance to the performance of the whole model.
Regional investment by the investing industry is determined in the model as
choices over time depending on capacity output and investment prices. When
investment by user industry is determined, it is converted, using coefficients
derived from input-output tables, into demands on the industries producing
the investment goods and services, mainly engineering and construction.
These demands then constitute one of the components of total demand.

Gross fixed investment, enhanced by R&D expenditure in constant prices,
is accumulated to provide a measure of the technological capital stock (i.e.
the state of technology at any given time). This avoids problems with the usual
definition of the capital stock and lack of data on economic scrapping. The
accumulation measure is designed to get round the worst of these problems.
Investment is central to determining long-term growth and the long-term
behaviour of the trade and employment equations.

3.2.4.  E3ME treatment of the labour market
E3ME includes a detailed treatment of the labour market with estimated
equations for employment, average wages, hours worked and labour-market
participation. Unemployment is calculated as the difference between
employment and the active labour force and is a key explanatory variable in
the equations for wages and household consumption. Unlike many
computable general equilibrium models, E3ME does not assume full
employment, even in the long term (19).

Employment is modelled for each industry and region as a function of
industry output, wages, hours worked, technological progress, and energy
prices. Industry output is assumed to have a positive effect on employment,
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(19)  For more details about the exact specifications of E3ME equations see Part 3, Chapter 1 of the
model online manual.



while the effect of higher wages and longer working hours is assumed to be
negative. The effects of technical progress are ambiguous, as investment may
create or replace labour; this will vary between sectors.

Employment is modelled as a headcount, including male and female
employment in all age groups. The NA data do not disaggregate by gender or
age group and, although these data are available from other sources such as
the labour force survey (LFS), the required time series data (especially relating
to gender-specific incomes) are not of high quality enough to use in the model.

Hours worked is a simple equation, where average hours worked by
industry and region is a function of ʻnormal hours-workedʼ (employeesʼ
expected hours based on hours worked in other industries and regions) and
technological progress. It is assumed the effects of technical progress
gradually reduce average hours worked over time as processes become more
efficient. The resulting estimate of hours worked is an explanatory variable in
the employment equation.

Hours worked is defined as an average across all workers in an industry,
incorporating the effects of higher levels of part-time employment in certain
regions and industries.

In E3ME, wages are determined by a complex union bargaining system
that includes both worker productivity effects and prices, and wage rates in the
wider economy. Other important factors include unemployment, tax rates and
cyclical economic effects. Generally it is assumed that higher prices and
productivity will push up wage rates, but rising unemployment will reduce
wages. A single average wage is estimated for each region and sector.

Estimates of average wages are a key input to both employment and the
price equations in E3ME. If output does not increase, rising wages will
increase overall unit costs and industry prices. These prices may get passed
on to other industries (through the input-output relationships), building up
inflationary pressure.

Labour-market participation is estimated as a rate between 0 and 1 for male,
female and total working-age population. At present there is no disaggregation
by age groups. Labour-market participation is a function of output, wages,
unemployment and benefit rates. Participation is assumed to be higher when
output and wages are growing, but falls when unemployment is high, or
benefits create a disincentive to work. In addition, there is a measure of
economic structure and the relative size of the service sector of the economy;
this has been found to be important in determining female participation rates.

Participation rates determine the stock of employment available, by
multiplying by working-age population, which is exogenous. This is an
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important factor in determining unemployment, which in turn feeds into wages
and back to labour-market participation.

3.2.5.  Main data sources
The following section gives a summary of data sources used in the E3ME.
The data need to be consistent across countries and in the same units. For
monetary data the euro is used. The data are updated as and when new data
become available. For each set of the model variables there are four possible
groups of data sources with the following ranking:

Eurostat (20) and the OECD (STAN (21)) are always the preferred choice,
which establishes a comparable basis across Member States. Even where
Eurostat data are incomplete or of poor quality, the Eurostat definitions are
adopted and the data improved via other sources. This allows inclusion of
improved Eurostat data on an annual basis;

data from AMECO (22) are used to make the Eurostat total consistent with
an accepted macroeconomic total, and also to provide limited sectoral
information;

when Eurostat data are not available or need to be improved, international
sources, such as the International Monetary Fund (IMF), are consulted and are
also important for data covering the world areas outside the E3ME regions;

once these international data sources have been exhausted, national
statistical agencies and other sources are used to update the remaining
missing series and gaps in the data.

Data from official sources are always preferred and used in the most
comprehensive possible way. There are also several sets of variables in E3ME
that are calculated, and special variables that use different sources.

Due to the way trade is modelled within E3ME, via a European pool rather
than as a series of bilateral relationships, an aggregated version is used in
equation estimating. The importance of one countryʼs trade to another
countryʼs economic activity is determined using OECD bilateral trade data.
This information is also used to construct trends for filling gaps in data for
trade in services.
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(20)  http://epp.eurostat.ec.europa.eu/portal/page?_pageid=0,1136173,0_45570698&_dad=
portal&_schema=PORTAL

(21)  http://www.oecd.org/document/15/0,2340,en_2649_34445_40696318_1_1_1_1,00.html
(22)  AMECO is the annual macroeconomic database of the European Commissionʼs Directorate General

for Economic and Financial Affairs. http://ec.europa.eu/economy_finance/db_indicators/
db_indicators8646_en.htm



3.2.6.  Technical progress
E3ME includes measures of endogenous technological progress. These are
defined by sector and country as functions of accumulated investment,
enhanced by R&D spending. In EU-15 the distinction is made between ICT
and non-ICT investment to capture the effects of the new economy. The
technical progress indicators feature as explanatory variables in nine of E3ME
estimated equations, including the employment equation.

The basic equation structure is shown in Equation 3.1, with the change in
technical progress at time t (dt(τ1)) specified as a function of the previous
yearʼs change (dt-1(τ1)), Tau1, Tau2, investment (GI) and R&D spending (RD).

dt(τ1) + τ1d1– 1(τ1) + (1-τ1) log (GIt+ τ2RDt) (3.1)

The values of Tau1 (0.3) and Tau2 (5 in the EU-15 and 28 in the EU-10)
have been carefully determined by empirical analysis using existing data sets,
including the E3ME database. Tau2 is lower in EU-15 Member States because
it is compared against ICT investment rather than total gross investment.

3.2.7.  Parameter estimation
The econometric model has a complete specification of the long-term solution
in the form of an estimated equation which has long-term restrictions imposed
on its parameters. Economic theory, for example the recent theories of
endogenous growth, informs the specification of the long-term equations and
hence properties of the model; dynamic equations which embody these long-
term properties are estimated by econometric methods to allow the model to
provide forecasts. The method uses developments in time-series
econometrics, in which dynamic relationships are specified in terms of error
correction models (ECM) that allow dynamic convergence to a long-term
outcome. The specific functional form of the equations is based on the
econometric techniques of cointegration and error-correction, as promoted by
Engle and Granger (1987) and Hendry et al. (1984).

E3ME model parameters are estimated on a set of annual time series data
covering 1970-2004 (1993-2004 in EU-10). An individual equation is estimated for
each country and sector (panel data methods are not used). The exception to
this is the long-term specification of the EU-10, where suitable time-series data
are not available to estimate model parameters. These parameters are estimated
using a shrinkage technique, which effectively sets the long-term parameters to
average EU-15 values in each sector. This assumes that, in the long term,
behavioural relationships in EU-10 will become similar to those in EU-15.
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3.2.8.  Employment data
E3ME is based on NA data and this also applies for employment data, allowing
a direct comparison between sectoral economic performance and industrial
employment. However, there are sometimes substantial differences between
NA employment data and LFS data sets used for similar labour-market
analysis. The discrepancies are mainly caused by differences in definition,
notably counting those with more than one part-time job (sometimes counted
as number of jobs in NAs but just once in the LFS data) and cross-border
commuting (jobs are counted by workplace in the NA but place of residence
in LFS) (23). The largest difference by far is in Luxembourg, where cross-border
commuting (into Luxembourg) is common.

3.3.  Producing baseline projections

3.3.1.  Baseline economic forecast
E3ME baseline solution is calibrated to match the figures presented in the
European Environment Agencyʼs report, State and outlook 2005 (EEA, 2005),
which draws on the detailed projections of energy use described in the
Directorate-General for Energy and Transport Trends to 2030 (European
Commission, 2003). The design of the baseline is such that it is consistent
with previous European Commission publications; it is accepted as a moderate
and plausible prediction of future activity in the economic and energy systems.
This provides the economic context for the baseline employment projections.

These Commission reports provide a consistent set of projections of activity
in the economic and energy systems and are therefore well-suited to the
integrated approach used in the E3ME.

The growth rates from the following variables are used to form E3ME
baseline forecast:
(a)  European and global GDP growth;
(b)  economic growth by broad sector and in the main fuel-using sectors;
(c)  population;
(d)  household incomes;
(e)  various energy and environment indicators.

Each variable is defined at Member State level, except for global GDP
growth which is defined by world region.
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The baseline economic forecast does not include an explicit view on
employment. Employment projections are formed by the model equations.

The raw data presented in the report and accompanying data files were
processed using Cambridge Econometricsʼ custom software based on the
Ox (24) programming system. The first stage was to convert the data from 10-
year snapshots into annual time series; this is done using simple linear
interpolation techniques.

The second stage created the detailed sectoral data required by the E3ME
model. The raw data provide measures of economic activity at aggregate level,
and for the most energy-intensive sectors, but do not cover the service sectors,
for example. Projections of activity in these sectors are estimated using E3ME
historical database, the more aggregate totals presented in the European
Environment Agency report (EEA, 2005) and a previous E3ME forecast (CE,
2005).

Perhaps the most complex stage involved estimating time series for other
economic variables. The structure of E3ME is consistent with that of the NA
system, as defined by ESA95. This includes specific treatment of the individual
components of aggregate demand (household consumption, international
trade) and the labour market, each defined at detailed sectoral level
(Table 3.2). Projections for each of these variables were formed as consistently
as possible with the aggregate GDP growth rates presented in the raw data
and any sectoral information available.

The baseline forecast, as presented in the raw data, has since been
updated to consider the following:
(a)  E3ME historical database in EU-25 has been updated so its historical time

series cover 1970-2004 in the EU-15 and 1993-2004 in EU-10. Data for
2005 are included where possible, although as these are partly estimated
data they are not used for equation estimating. The baseline forecast has
been scaled to take this into account, although the growth rates after the
final year of historical data remain unchanged;

(b)  recent developments in global energy prices mean energy demand is
likely to be different from the forecast presented in the European
Environment Agencyʼs report (EEA, 2005). Therefore, E3ME baseline
forecast uses more recent IEA (2006) projections of global energy prices.
The effects are calculated using the estimated parameters of the model.
It is, however, an important feature of the forecast as oil prices feed into
employment demand directly;
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(c)  inclusion of the EU emission trading scheme: the EEAʼs publication does
not make allowance for the emission trading scheme, so this was also
added to the baseline projections. However, the treatment of the emission
trading scheme in the baseline solution is stylised. Allowance prices are
treated as exogenous and set to rise broadly in line with inflation, reaching
just under EUR 25 per tonne of CO2 by 2020. Allocations of allowances are
determined by the national allocation plans for Phase I and Phase II with
the allocations remaining unchanged after 2012 in subsequent phases of
the emission trading scheme.

Table 3.2.  Baseline economic results

Unit 2007-15 2015-20

GDP % p.a., 2000-based euros 2.4 2.3

Household consumption % p.a., 2000-based euros 2.1 2.3

Government spending % p.a., 2000-based euros 3.0 3.2

Investment % p.a., 2000-based euros 2.5 2.2

Total export % p.a., 2000-based euros 2.6 2.1

Total import % p.a., 2000-based euros 2.6 2.5

NB:  Figures presented are average annual growth rates for the EU-25+
Sources: E3ME, Cambridge Econometrics.

3.3.2.  Baseline employment projections
The baseline economic forecast provides the inputs for the employment
projections. A forecast for employment consistent with these economic results
is created by obtaining a partial solution of the E3ME with all the equations of
the model except employment fixed. It means the model is forced to reproduce
the baseline economic forecast while estimating a consistent set of
employment projections.

Employment is estimated for each of E3ME 42 economic sectors, in EU-25
plus Norway and Switzerland (EU-25+), for each year up to 2020.

This approach overrides the dynamic feedbacks within E3ME. For example,
an increase in employment would usually cause wage rise but, in this case,
wages have been fixed to match the baseline economic forecast. It is a trade-
off for using a fixed economic forecast, and a model of employment demand
rather than supply or labour market in general. For example, one possible
result is that employment would grow fast enough to exceed working age
population (usually E3ME structure would prevent this by increasing wage
rates).
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The inputs to the employment equations, as defined in Section 3.2.4, are:
(a)  output (gross output, defined as P1 in the NA);
(b)  average real labour costs;
(c)  average hours worked per week;
(d)  technological progress (Section 3.2.6);
(e)  oil prices (global).

Each variable, except the global oil price, is disaggregated by country and
by sector.

It is not possible to use empirically estimated parameters to form projections
for all of the E3ME 42 economic sectors. The sectors that may not be
estimated fall into two broad groups:
(a)  sectors where employment is not typically determined by economic

variables, mainly government sectors;
(b)  sectors where economic and labour-market indicators are too unstable to

estimate a robust set of parameters; mainly the energy sectors with low
levels of employment.

The sectors where employment is treated as exogenous are:
(a)  coal;
(b)  oil and gas;
(c)  electricity supply;
(d)  gas supply;
(e)  water supply;
(f)  public administration and defence;
(g)  education;
(h)  health.

In these sectors, employment growth is assumed. The role of the country
experts has been important in this process.

3.3.3.  The role of country experts
The country experts played an important role in forming the final set of baseline
employment projections. They were invited to comment on projections for
output and wages and several other macroeconomic indicators, as well as
employment levels.

The initial projections were provided in spreadsheet format to one or more
experts in each country (EU-25+). Responses varied in terms of detail and
coverage, but suggestions for most of the countries were incorporated. When
major changes were made or historical data updated (i.e. equation parameters
estimated again), a second set of projections was sent out.

The main role of the country experts was to include factors which would not
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be picked up in E3ME equations. These were typically developments that had
happened since the most recent data were published (usually 2005-06) or
ʻforward-lookingʼ factors that, by definition, E3ME empirical approach could
not cover. One of the key aims of the supplementary questionnaire was to
determine if there were to be any major developments in taxation policy or
major changes to any particular industry in the short term.

Table 3.3.  Scenario B: optimistic
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Economic
growth and
competitiveness

Social welfare
and government

Technological
change

Globalisation
and mobility

Demography

Global GDP growth, relative trade
prices between Europe and rest of
world, energy prices.

Tax and benefit rates, 
government spending.

R&D spending.

Reductions in both export and
import prices. Increase in labour-
market participation.
NB: also has consequences 

for skills modelling.

Population (especially working
age population).

Exports, innovation, trade prices, GDP,
employment.

Incomes, trade prices, exports, GDP,
employment.

Investment, innovation, exports, GDP,
employment.

If skill shortages are a problem, wages,
employment and domestic production will
be affected. Trade volumes will increase;
exporters will benefit from a larger market
and consumers will benefit from cheaper
imports.

All labour-market variables,
competitiveness, final demand for goods
and services (depends on the structure
of age groups).

Drivers Characteristics

Primary model variables to change Likely secondary effects



3.3.4.  Defining the scenarios
The aim of the scenario analysis was to provide a range for employment
values, giving an upper and lower bound for employment in each sector and
showing how sensitive the baseline projections are to global conditions and
government policy. The quantitative definitions used in the scenarios are
arbitrary in nature and show a broad picture rather than an exact set of values.
These were meant to represent an optimistic and a pessimistic view of global
conditions.
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In this scenario Europe and its economies benefit from higher growth in exports and overall world
GDP, partly as a result of lower world energy prices. This results from a combination of greater
innovation (see technical change), strong price competitiveness (see social welfare and government)
and a global marketplace boosted by lower fuel costs. Despite a strengthening trade balance, there
is no appreciation in the euro which matches exchange rates in the baseline.

Higher world GDP growth and employment mean that European governments are receiving higher
tax revenues and spending less money on benefits. This in turn means they can reduce taxes or
social security, boosting competitiveness of exports. Alternatively, governments may wish to spend
some of this windfall on improved public services, boosting aggregate demand.

An increase in innovation and technological progress is a key feature of this scenario, leading to
increases in competitiveness. Technical progress is assumed to increase as a result of higher R&D
spending (i.e. innovation) and induced investment in new buildings, machinery and production
processes. The largest increase in innovation is in rapidly developing ICT sectors, which have knock-
on effects to all other sectors. Technical progress may have a positive or negative direct effect on
employment, but resulting competitiveness gains should result in overall increases in output and
employment.

This scenario assumes the WTO makes further progress in reducing global trade barriers. It is also
assumed domestic European labour markets are able to attract skilled labour from abroad (mainly
from outside Europe) meaning no significant labour shortages may restrict growth. This boosts
overall labour-market participation rates across Europe.

Enhanced wealth and growth become attractive to labour and immigration of working age people
increases across the EU compared to the baseline. This means population growth rates increase
overall (or decline by less) with the largest effect on working age populations, which are also boosted
by an increase in the retirement age. New entrants to the labour force are assumed to be suitably
equipped to work within it. This helps to reduce dependency ratios and reduce the effects of an
ageing population.

Description



The final scenario definitions were decided after discussions between the
project team and Cedefop. Three scenarios were finally produced: baseline
scenario (A), optimistic scenario (B), and pessimistic scenario (C).

Definitions of optimistic and pessimistic scenarios are presented on the
following pages.

The scenario inputs were entered into the E3ME using appropriate
variables. Although the identified trends are broadly positive in the optimistic
scenario and negative in the pessimistic one, some of the sectoral impacts
may have the reverse effects. For example, more trade barriers in the
pessimistic scenario may have a beneficial effect for an industry that does not
export goods and is under pressure in its domestic market.

The final scenario changes were chosen to reflect the states outlined above,
without making the scenarios overly complex (Table 3.5).
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Economic
growth and
competitiveness

Social welfare
and government

Technological
change

Globalisation
and mobility

Demography

Global GDP growth, relative trade
prices between Europe and rest
of world, energy prices, interest
rates, exchange rates.

Tax and benefit rates, government
spending, average hours worked.

R&D spending.

Increase in both export and
import prices. Decrease in
labour-market participation
(population discussed below).

Population (especially the older
population above normal
retirement age).

Exports, innovation, trade prices, GDP,
employment.

Incomes, trade prices, exports, GDP,
employment.

Investment, innovation, exports, GDP,
employment.

Trade volumes will decrease; exporters
will struggle to compete and consumers
will face more expensive imports.

All labour market variables,
competitiveness, final demand for goods
and services (depends on the structure
of age groups).

Table 3.4.  Scenario C: pessimistic

Drivers Characteristics

Primary model variables to change Likely secondary effects



Table 3.5.  Model variables changed in the positive and negative
scenarios, 2007-20

Optimistic scenario Pessimistic scenario

Direct tax -2 percentage point +2 percentage point

R&D spending +10 % -10 %

Government spending +5 % -5 %

Public sector employment +2 % -5 % 

(exogenous in E3ME) (assume efficiency gains) (assume no efficiency gains)

World growth rate +5 percentage point -5 percentage point

Oil price -5 % +5 %

Price of export -10 % (trade barriers lowered) +10 % (more trade barriers)

Price of import -10 % (trade barriers lowered) +10 % (more trade barriers)

Interest rate 0 +1 percentage point

Global euro exchange rates 0 +10 % (euro appreciates)
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Higher world energy prices and a loss of confidence in the world economy have a negative impact
on global growth rates, reducing demand for Europe’s exports. This results in inflationary pressure
and higher nominal interest rates, causing a persistent appreciation in the value of the euro (and
other European currencies). At the same time, higher tax rates and a continued lack of innovation,
all cause a substantial loss of earnings among Europe’s exporters.

Falling tax receipts and higher benefit payments force national governments to raise taxes just to
maintain current spending levels. This has further knock-on effects to international competitiveness.
As a result of union demands, workers spend less time at work, which creates employment
opportunities initially but damages competitiveness.

There is a failure to invest in R&D and production development in key sectors. Innovation in
developed economies (such as the US) and competing developing economies (such as China) is not
matched in Europe. This helps, contributing to a sharp fall in relative productivity.

Concerns about domestic economies lead to a backlash against globalisation and the WTO is unable
to prevent new trade barriers being set up to protect vulnerable industries. This is reciprocated in
Europe and worldwide. Exporters are unable to compete in international markets and consumers are
unable to buy cheap imports. At the same time, concerns over domestic labour markets lead to
national governments taking measures to reduce innovation, meaning fewer people of working age
enter the labour force. Overall labour-market participation rates fall as a result.

Life expectancy continues to increase but union pressures manage to prevent national governments
from increasing the retirement age. This is not compensated by immigration of people working age
from outside Europe. Thus, the effects of the ageing population are felt hardest and State benefits
have to increase to cover pension costs.

Description



3.4.  Summary of results

3.4.1.  Baseline projections
The detailed results for employment may be found in the country workbooks
and are summarised in this section. Table 3.6 shows annual average growth
rates for baseline employment for each of EU-25+.

Table 3.6.  Baseline employment (average annual growth rate, % p.a.)

Source:  E3ME, Cambridge Econometrics.

Figure 3.2 shows average annual growth rates in baseline employment for
the E3ME 42 sectors in each of EU-25+. There is a clear trend that
employment in market services (especially in professional and other business
services) is expected to grow faster than other sectors. Overall growth is
expected to be fastest in service sectors, with hotels and catering and
miscellaneous (media and consumer) services growing quickly.
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1995-2001 2001-07 2007-15 2015-20

BE 1.3 0.4 1.0 0.5

CZ -0.6 0.5 0.4 0.5

DK 1.1 0.3 0.2 0.4

DE 0.7 -0.4 0.7 0.3

EE -1.6 1.5 -0.4 0.4

IT 5.2 2.4 1.3 1.0

EL 0.4 1.4 0.8 0.5

ES 3.8 2.3 0.7 0.5

FR 1.5 0.4 0.7 0.7

IT 1.1 0.7 0.5 0.5

CY 1.4 2.6 1.6 1.9

LV -0.1 1.4 0.0 0.1

LT -3.1 1.6 -0.2 0.1

LU 4.4 2.1 1.4 1.2

1995-2001 2001-07 2007-15 2015-20

HU 1.1 -0.1 0.4 0.2

MT 0.8 0.8 0.9 0.7

NL 2.5 0.1 0.8 0.6

AU 0.6 0.0 0.8 0.5

PL 0.1 -0.3 0.5 0.7

PT 1.9 0.2 0.7 0.4

SI -0.2 0.2 0.8 0.2

SK -0.6 0.4 0.1 -0.6

FI 2.2 0.3 0.0 0.3

SE 1.0 -0.1 0.2 0.2

UK 1.2 0.6 0.9 1.1

NO 1.5 0.6 0.6 0.6

CH 0.8 0.7 0.5 0.7



Figure 3.2.  Baseline employment: average annual growth rate 
between 2007 and 2015

The slowest growth in employment is in the energy sectors and, in
particular, in agriculture, where in most countries negative historical trends
continue throughout the forecast (Figure 3.3).
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Figure 3.3.  Baseline employment: average annual growth rate 
between 2007 and 2015 by main sector

However, as Figures 3.2 and 3.3 show, the patterns in employment growth
can vary between countries considerably.

3.4.2.  Scenario results
Table 3.7 summarises annual average growth rates for total employment in the
baseline and in the two scenarios. The Czech Republic, Spain, Slovakia,
Sweden and Switzerland reacted most to the scenarios while Estonia, Greece,
Italy, Luxembourg and Norway have the smallest reactions. With few
exceptions, the countries that gained more employment in the optimistic
scenario are also the countries that lost more employment in the pessimistic
scenario. Employment reactions to the scenarios are much larger during
2015-20 compared with reactions during 2007-15. This is because changes to
the E3ME variables in each scenario are accumulated from 2007 to 2020 (see
Table  3.5 for list of variables changed in the positive and the negative
scenarios).
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Table 3.7.  Employment comparison between scenarios

2007-15 (% p.a.) 2015-20 (% p.a.)

Pessimistic Baseline Optimistic Pessimistic Baseline Optimistic

BE 0.7 1.0 1.3 -0.1 0.5 1.0

CZ 0.0 0.4 0.7 0.0 0.5 1.2

DK -0.2 0.2 0.4 0 0.4 1.0

DE 0.3 0.7 1.0 -0.3 0.3 1.0

EE -0.6 -0.4 -0.2 0.2 0.4 0.7

IE 1.0 1.3 1.6 0.6 1.0 1.3

EL 0.6 0.8 0.9 0.3 0.5 0.8

ES 0.4 0.7 1.1 0.0 0.5 1.2

FR 0.5 0.7 0.9 0.4 0.7 1.1

IT 0.3 0.5 0.7 0.0 0.5 0.9

CY 1.4 1.6 1.8 1.5 1.9 2.2

LV -0.3 0.0 0.3 -0.2 0.1 0.4

LT -0.5 -0.2 0.1 -0.5 0.1 0.6

LU 1.4 1.4 1.5 0.4 1.2 1.6

HU 0.0 0.4 0.6 -0.3 0.2 0.7

MT 0.7 0.9 1.1 0.3 0.7 1.1

NL 0.5 0.8 1.1 0.1 0.6 1.1

AT 0.5 0.8 1.0 0.1 0.5 0.9

PL 0.3 0.5 0.7 0.3 0.7 1.1

PT 0.4 0.7 0.9 0.1 0.4 0.7

SI 0.6 0.8 1.0 -0.2 0.2 0.6

SK -0.3 0.1 0.6 -1.1 -0.6 0.0

FI -0.3 0.0 0.3 -0.3 0.3 0.8

SE -0.1 0.2 0.6 -0.4 0.2 0.9

UK 0.6 0.9 1.2 0.7 1.1 1.4

NO 0.4 0.6 0.7 0.4 0.6 0.8

CH 0.1 0.5 0.9 -0.1 0.7 1.8

NB:  Figures show annual average growth rates.
Sources: E3ME, Cambridge Econometrics.

Employment impacts are less predictable in the scenarios because of the
complex relationship between different model variables. For example, in the
optimistic scenario, R&D spending increases by 10 % between 2007 and
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2020. This can lead to either a positive or negative impact to overall
employment depending on structure of the economy and the extent of extra
R&D spending that leads to labour-saving technologies. Another good
example is the reduction in import and export prices by 10 % between 2007
and 2020, as a result of globalisation and reduction in trade barriers in the
optimistic scenario. It is not always clear whether this will cause employment
to increase. The impacts will depend on the price elasticity of imports and
exports, the relative sizes of exports and imports, and the extent to which
changes in economic output translate to changes in employment.

Despite this, there are clear patterns of employment losses in the
pessimistic scenario and employment gains in the optimistic scenario when
comparing them to the baseline forecast. Figures 3.4 and 3.5 show average
annual employment growth rates in the pessimistic and optimistic scenarios
respectively for E3ME 42 sectors in each of EU-25+ countries. Figures 3.4
and 3.5 are directly comparable between themselves and to Figure 3.2 (the
baseline).

In the optimistic scenario, employment increases faster in industries related
to consumption, such as retailing, distribution and construction. Generally,
services sector employment grows faster in the optimistic scenario than in the
baseline. However, this trend is less obvious in Figure 3.5 because service
sector employment in the baseline is forecast to grow by more than 1.5 % per
year.

In the pessimistic scenario, employment generally grows at lower rate (or
declines at a faster rate) than in the baseline. There are exceptions where
employment grows faster in the pessimistic scenario than in the baseline (also
vice versa in the optimistic scenario) and these are often the case in
manufacturing sectors. Part of the explanation is that, in the pessimistic
scenario, there are more trade barriers (prices of both exports and imports
increase by 10  %) which turn out to be beneficial to some national
manufacturing sectors that would otherwise struggle to compete in a more
competitive global market. This explanation also applies when trade barriers
decrease in the optimistic scenario; some sectors fail to compete in a more
competitive environment and, therefore, reducing trade barriers causes
adverse effects on employment. However, this explanation is only one of many
plausible explanations from altering various model variables in each scenario
and these variables have complex relationships between themselves and
other variables that can directly or indirectly affect employment.
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Figure 3.4.  Pessimistic scenario employment: 
average annual growth rate between 2007 and 2015
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Figure 3.5.  Optimistic scenario employment: 
average annual growth rate between 2007 and 2015
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CHAPTER 4

Expansion demand and
changes in occupational and
qualifications structure
Ilias Livanos and Rob A. Wilson
IER, University of Warwick

4.1.  Introduction

The purpose of this chapter is to describe the procedures followed to estimate
the occupational shares used in the forecasting exercise and discuss the
results acquired from this process. It illustrates the various techniques and
datasets explored in the project rather than presenting final results. During
different stages of the project various vintages of data and alternative methods
were used, which have provided different results. The results presented in this
chapter, are for illustrative purposes only and may differ from those included
in the final results (Cedefop, 2008). It reviews recent literature on occupational
modelling and the specifications and data used by previous research, to
examine how the data available can facilitate developing a best pan-European
practice approach. In addition to presenting various simple extrapolation
approaches, the chapter explores a new method for estimating occupational
shares using a multinomial logistic regression, rather than the simple
extrapolation of past trends. This same method is also used to analyse
qualification shares within occupations.

Section  4.2 reviews some of the most recently applied methods and
approaches to modelling occupational employment. Section 4.3 discusses
data availability and sets outs an ideal theoretical model specification to
explain the changing patterns of occupational shares by sector. Section 4.4
presents empirical models to be explored for the present occupational
modelling and qualifications exercise. Section 4.5 discusses the main
implications of the data problems. Section 4.6 discusses the results obtained
from a more ambitious modelling approach; the multinomial logistic regression
approach. Section 4.7 compares results from alternative methods for
projecting shares. Section 4.8 concludes.



4.2.  Modelling occupational structure in forecasting

4.2.1.  Most common methods
Most occupational forecasts are based on either fixed share coefficients or
simple trend-extrapolated coefficients. These are the most common methods
used for conducting forecasts by occupation in most Member States. For
example, in Cyprus (Cedefop, Oxinos et al., 2007) forecasts by occupation
are obtained by applying past occupational shares to future sectoral
employment data. In Ireland (Cedefop, Hughes and Fox, 2007) the
occupational structure of employment is projected by considering past trends
and expectations relating to the evolution of skills and occupations.
Occupational share coefficients for each sector are calculated for the data
period. Linear and semi-log trend line regressions of geometric growth rates,
where appropriate, are used to project the shares for the sectors for the target
forecast year.

Similar methods are used in many other countries. For example, in
Australia, the occupational share effects are treated as a technical change
and forecast by extrapolating historical trends in the occupational mix in each
industry (Meagher et al., 2000; Meagher, 1997).

In the US, the occupational projections of the Bureau of Labor Statistics
are published in the Monthly labor review (e.g. Hecher, 2005). Based on recent
correspondence, their overall approach (BLS, 1997) has not changed since
the late 1990s. The BLS handbook of methods (BLS, 1997) sets out a series
of steps used to determine the shifts in occupational shares or coefficients.
First they review historical data to identify trends, then they identify the factors
underlying these trends through analytical studies of specific industries and
occupations, technological change, and other economic data. Finally,
judgements are made as to how the patterns will change. The Bureau of Labor
Statistics suggests various factors that can affect the use of workers in an
occupation in particular industries. Among them are some changes:
(a)  in technology, business practices;
(b)  the mix of goods and services produced;
(c)  the size of business establishments.

The Bureau of Labor Statistics staff analyse each occupation in the matrix
to identify the factors that are likely to cause an increase or decrease in the
use of the occupation within a particular industry in the future. The analyses
incorporate judgments about new trends that may influence occupational use,
such as the Internet and electronic commerce.
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Various efforts have been made to develop more systematic, quantitative
approaches, using econometric methods, but with mixed success. In some
cases these have tried to adopt behavioural models in which the demand for
skills is related to economic and other indicators; some of these are described
below. Usually, however, a simpler approach based on time series methods,
in which the shares of those employed in different occupations or skills
categories is simply related to past trends in those variables, has been used,
coupled with a large dose of judgement.

4.2.2.  Best practice approaches to modelling occupational structure
There is considerable evidence (Machin and van Reeven, 1998; Autor et al.
2002; Acemogly, 2002; Machin; 2001; Murray and Steedman, 1998) of a
marked shift in demand away from unskilled and towards skilled occupations
in recent years (for a review see Briscoe and Wilson; 2003). The main causes
of this change have been suggested as:
(a)  international trade;
(b)  skill-biased technological change.

Even though the shift towards high-skilled occupations is evident, few
studies have examined the causes of changing occupational structures in
detail within economic sectors, mainly due to data constraints. The kind of
analysis referenced above has been based on sophisticated econometric
techniques but generally only examines broad occupational categories. It is,
therefore, of only limited value when there is interest in the occupational detail
for its own sake.

Gregory et al. (2001) examined the changing demand for skills in the UK,
and how it is influenced by technology, trade and domestic demand, using a
Leontief input-output model. Their approach identifies the output and factor
required across the economy to produce the final output for each destination
(that is domestic consumption, exports, etc.) and from each sector. It gives a
central role to intersectoral links covering the entire economy and it captures
the transmission of changes in final output through economy-wide outputs,
employment, and skill-use along supply chains. This includes capturing the
trends towards contracting out parts of the production process to specialist
suppliers, and the impact that it has on the use of skills. They used UK data
for the years 1979 and 1990. Sectoral output and input use information is
derived from the UK input tables from the Broad system of ordering 1983 and
the Central Statistical Office 1995. Gregory et  al. (2001) also examine
employment change at a broad level (one-digit occupational level, and
distinguishing three skill levels: high, intermediate, and low).
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The specification used is as follows:

ΔΝD = Nr(fΔˆF) (4.1)

+ n(R(ΔˆΕ) + R(DfˆF)ˆX + R(DhA)ˆX + R(ΔkJ)ˆX)
+ ΔnˆX + n(R(hΔΑ)ˆΧ + R(kΔJ)ˆX)

where ΔND denotes change in employment skill group in each industry. X
denotes the vector of sectoral gross outputs and n= [nkj = Nkj / Xj is the skill by
sector matrix of skill use coefficients denoting the number of workers of skill
type k required to produce one unit of gross output of sector j. A and J are the
inter industry matrices and capital goods purchases per unit of gross sectoral
output. F denotes domestic final consumption, E exports and f is the home
shares in final consumption. The matrices h and k are the home shares in the
demand for intermediates and new capital goods respectively. R=(I-h·A-k·J)-1.
ˆ denotes a vector converted into a diagonal matrix and ΔΝS = [ΔΝkj] denotes
the matrix of changes in employment of skill groups k associated with changes
in final output in sector j.

Their main findings are that, in the UK, technological change had a major
influence on the relative demand for skills, leading to an increase in
employment for the highly skilled, while reducing employment in intermediate
and particularly low-skilled jobs. Another major cause of the rise in skilled
employment was found to be changing patterns of consumption. Finally, trade
added a minor additional element to the explanation of net job loss and skill
shifts, with a bias against the unskilled. While their approach does not offer any
particular insights as far as econometric modelling is concerned, it does
emphasise the crucial importance of changes in skill structures within a multi-
sectoral model that incorporates insights from input-output analysis.

Briscoe and Wilson (2003) used annual data from successive UK labour
force surveys (LFS) to model occupational trends over the period 1981-99.
They developed time series models for some nine occupational groups across
17 industrial sectors. The variables they used included; output, wages,
unemployment, export and import shares, which were combined with different
technology (trend) and interactive dummy terms to identify the most significant
determinants of the changing demand for occupational skills.

Briscoe and Wilson (2003) estimated various models. These are briefly
summarised in this section. Equation 4.2 separates out the 153 individual
occupational shares by industry (Sijt) and regresses each such share against
a set of economic determinants, using the method of ordinary least squares
regression.
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Sijt = F (Time, Outt , Waget, UEt , Expt , Impt ) (4.2)

In equation 4.3 data relating to each occupation are pooled across
industries and time to produce nine share variables, one of each of the j
occupations, each comprising some 323 data observations (17 industries x
19 years).

SJt = F (Time, Outt , Waget, UEt , Expt , Impt , Ind it, Ii , Tt ) (4.3)

In equation 4.4 the industry dummies interact with each of the economic
variables to allow the coefficients to vary for each industry i.

SJt = F (Timet , OIt , WJt, UEit, Expit , Impit , Ind it, Ii , Tt ) (4.4)

Equation 4.5 presents the most complete model, in which coefficients are
estimated for all i and j simultaneously.

S = F (Time, Out, Wage, Exp, Imp, UE, Outi j , Wagei j , (4.5)

Expi j , Impi j , UEi j , Oj Ii , Oj Ii T) (all i, & J)

Table 4.1.  List of variables used

SHARE (S) Share of employment in occupation j within industry

SHARE (SJ) Share of employment in occupation j within all industries (i =1,17)

SHARE (Sij) Share of employment in occupation j within each individual industry I

TIME (t) Time trend

OUT Output, constant price index, by industry

WAGE Relative earnings by occupation

EXP Export volume share

IMP Import volume penetration

UE Claimant average unemployment rate for UK

OCCj A simple 0/1 dummy to indicate the occupation

INDi Another 0/1 dummy to indicate the industry

OjT The occupational dummy, interacted with the time trend

IiT The industry dummy, interacted with the time trend;

OjIi OCCj interacted with INDi

OjIiT OjIi interacted with TIME time trend

OI OUT interacted with INDi 17

WJ WAGE interacted with OCCj

EXPi EXP interacted with INDi
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Bishop and Carter (1991) and Bishop (1997) analysed the trends of
occupational employment for 13 broad occupational groups in the US. They
argue that the change in occupational employment shares follows a logistic
growth path. They assume that the logistic function has a ceiling of 20 % (25).
The specification used is as follows:

log [Sjt / (.20 – Sjt )] = a0 + a1(Ut – 2005) + a2(Ut – .055) (4.6)

+ a3 (Xt–X2500) t = 1972 ... 1989

The log of the ratio of the ʻjʼth occupationʼs share of employment in year t
to .2 minus that same occupational share, [Sjt/(.2-Sjt)], is assumed to depend
on time (Tt), the unemployment rate (Ut), and one or more structural variables,
(Xt), intended to capture the influence of the economic changes that occurred
in the 1980s. The independent variables were defined relative to their
projected value in the year 2005.

For the three smallest occupations, farm workers, protective service
workers, and private household workers, Xt is a trend shift variable for the
years after 1980. For the other 10 occupations the X variables were the ratio
of the merchandise trade deficit to GNP, (TRADEFt), and the ratio of personal
computers used in business to civilian employment, (PCUSEt).

Cörvers and Dupuy (2006) developed a model to explain the occupational
structure of sectors of industry in the Netherlands. They estimated the
structural parameters of a model as set out in equation 4.7 for the period
between 1988 and 2003 using system dynamics OLS techniques to account
for the employment dynamics dependence across occupations and sectors
of industry. They distinguish between 13 sectors of industry and 43
occupational groups. The specification used is the following:

lost = aos+ at+ Δ x śt (bo+bo)+ (4.7)

[x śt – co – ΣΔ xṕt dp](γo+ μo )+εost

= aos+ co (γo+ μo ) + at+ x śt (γo+ μo )

+Δ x śt (bo+bo) – Δx śt do (γo+ μo ) – (γo+ μo ) Σ Δ xṕt dp + εost
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in a slowdown in the rate of growth for three large, fast-growing occupations - managers,
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where lost is the log employment of occupation o in sector s, aos is an
occupation ×sector fixed effect, csγs is a sector fixed effect and at a year fixed
effect. The occupation specific vector of parameters bo indicates the effect of
a 1 % increase in the respective explanatory variables between t − 1 and t on
the level of employment in occupation o, similarly, the sector specific vector of
parameters bs indicates the effect of a 1  % increase in the respective
explanatory variables of sector s between t − 1 and t on the level of
employment in sector s. Δx0stds (γs+ μo) indicates the effect of a 1 % increase
in the respective explanatory variables of sector p between t−1 and t on the
level of employment in occupation o in sector s.

Cörvers and Dupuy (2006) argue that employment series by occupation
and sector have both a long term relationship with levels of value added,
capital and R&D, reflecting the production technology specific to each sector,
and a short-term relationship with changes in value added, capital and R&D.
They suggest that intrasectoral dynamics indicate that changes in the
explanatory variables in a sector affect occupational employment in that sector,
whereas the intersectoral dynamics indicate that changes in the explanatory
variables in a sector affect occupational employment in other sectors.

They found that both the long-and short-term relationships explain a
significant part of employment by occupation and sector of industry.
Employment by occupation and sector is significantly affected not only by the
intrasectoral dynamics but also by the intersectoral dynamics. In addition, high-
skill occupations have a negative and significant elasticity with respect to
value-added but large and positive elasticity with respect to R&D. Output
expansion in a sector led to a reduction in employment in high-skilled
occupations within that sector. However, this effect can be partly or fully
compensated by the complementarity of high-skilled workers with new
technology as indicated by the positive elasticities of employment in
high-skilled occupations with respect to R&D. Intermediate-skill occupations
have a positive and significant elasticity with respect to capital.

Given a long enough term of consistent data, it is possible to estimate
reasonably sophisticated behavioural models which can explain the
development of the skill structure of employment. In practice, most studies
(with some notable exceptions such as Cörvers and Dupuy; 2006) have been
unable to do this at any great level of occupational detail.
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4.3.  Data available and the ideal specification

Based on the literature review in Section 4.2 an ideal specification for
modelling occupational employment might be a behavioural model such as
equation 4.8:

Sijt = f (Year, Technologyijt, Tradeijt , Wageijt , Outputijt , (4.8)

Unemployment, X)

where S denotes the share of employment by occupation (j) within industry (i)
and occupation (j), and X denotes a vector of other employment characteristics
such as, country of residence and gender.

This represents the long-term relationship between the demand for skills
and various key drivers. In practice we can anticipate that there will be various
lags and adjustments which require exploration of the dynamics of this
relationship.

Finding suitable data to test such a model is difficult, even nationally. The
data considered for the present occupational modelling exercise come mainly
from two sources.

First, the project used aggregate data from the EU-LFS, as published by
Eurostat. These data cover the 27 countries for the period 1993-2005, and
contain information on employment by country, gender, industry (41),
occupation (27), and qualification (three  levels). These data measure the
changing pattern of skill demand  (26) and are harmonised to a common
classification.

To investigate the importance of various economic indicators on the
occupational structure, economic indicators by sector from E3ME (27) were
included in the data set. These were included to find links between changing
economic drivers and the pattern of employment by skills. The E3ME data set
includes many possible indicators by industry such as gross value added
(GVA), hours worked, average earnings, gross output, imports, and exports,
as well as technological indicators such as R&D expenditure and investment
in ICT. In combination, the Eurostat and E3ME data allow, in principle,
estimation of a detailed specification such the one outlined in equation 4.8
above, including the impact of the business cycle and of exposure to
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international trade. However, various technical and data problems restricted
the ability to allow simultaneous analysis of all industries, which would capture
the impact of E3ME indicators. Nor did they allow the inclusion of a full set of
additional variables such as industry dummies, and industry dummies
interacted with time.

The second main data set used is the LFS microdata set on individuals,
covering 1983-2005 (28). They also provide a great deal of information: general
characteristics (age, gender, nationality, etc.); individual labour-market activity
over the reference week (employed/unemployed, etc.); their first job
(occupation, sector, employment status, hours of work, etc.); flexible working
patterns (evening work, overnight, etc.); second job; previous employment (if
unemployed); methods of looking for a job; and education (for a full description
of the variables included in the LFS see Eurostat, 2003). However, much of
this detailed information is of more interest from a supply side rather than a
demand perspective.

The lack of a sufficiently detailed sectoral dimension, the absence of data
on wages, and the sparse nature of the industry by occupation employment
data in the data set meant that this data set was much less useful than had
been hoped (29).

Several other issues need to be highlighted about the microdata set and the
published Eurostat data. For many countries there is only a short consistent
data series. In many instances there are breaks and gaps in the data. There
is often also considerable volatility. This reflects statistical noise as well as
some changes in methods and systems of classification rather than real
change.

There are more specific problems for the data on qualifications. For
instance, for a small number of countries (such as Germany and the UK) there
is no data on the levels of qualifications for 1998. More important, there are
question marks against the comparability of some of the data across countries
(the treatment of medium-level qualifications in the UK for example). The
above problems with the data do not create a precise picture about the
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(29)  LFS microdata contain sectoral information only at one-digit level (16 sectors), due to the
anonymisation procedures of Eurostat. This is a major drawback as it restricts the analysis below
the desired level of disaggregation which refers to 41 industries. The microdata set also did not
include information on wages. For these reasons, this data set was not suited to the analysis, which
was focused on examining developments at the most detailed level possible by sector and
occupation.



historical levels of employment, limiting what can be achieved in modelling
and affecting the projections. These issues are discussed in greater detail in
the following sections.

4.4.  Empirical specifications

Given the problems with the data, and while the ideal specification might look
like equation 4.8, several simpler specifications have also been considered.
These include a range of models of the general form shown in equation 4.9:

Sijt = F (Time) (4.9)

Two main methods of analysis were adopted. The first is based on analysis
of the employment shares in the published LFS data, and adopting
specifications as in equation 4.9. These include several variations including
linear, semi-log and logistic forms. Such equations can be regarded as
simplified versions of equation 4.8, where time is used as a proxy for
technological change.

Several variants are possible. These range from simple extrapolation
between fixed points, to various methods based on ʻline fittingʼ. The latter
includes fitting:
(a)  a linear trend,

S = a + b *Time (4.10)

(b)  a log linear trend

Ln(S) = a + b *Time (4.11)

(c)  or a logistic equation

Ln[S / (1 – S)] = a + b *Time (4.12)

The second method of analysing changes in employment structure involved
a probability model, estimated on individual or pseudo-individual data. The
propensity to be employed in a particular occupation is modelled using a
multinomial logistic regression framework, based on pooled cross-sectional
data from the Eurostat/LFS data (30).

A multinomial logistic regression model can be used to estimate the
probability of an individual working in occupation (OCC) j at time t. The general
model is specified as follows:
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Pr (OCC= j / T = t) =
exp (Ω(j)X) (4.13)

1 +Σ exp(Ω (i)X)

and for an arbitrarily chosen base category:

Pr (OCC= Ν / T = t) = 
1 (4.14)

1 +Σ exp(Ω (i)X)

The equations state that the probability of the representative individual
working in occupation j at time t can be expressed as a function of explanatory
variables, normalised by the sum of probabilities for all categories. There are
N occupations and the sum of probabilities is constrained to add up to one
(shares of employment across occupations sum to 100 %).

Similarly, the above model can be used to estimate the probability of an
individual working in occupation (OCC) j at time t holding a qualification n.

In the model X relates to a vector of regressors which are included in the
model as explanatory variables for occupational or qualification structure.
Potentially these might include:
(a)  wage of occupation j;
(b)  unemployment rate of occupation j;
(c)  sectoral value added (this may be estimated as sectoral VA/VA trend);
(d)  export volume share (exports as a percentage of domestic value added);
(e)  import volume share (exports as a percentage of domestic value added;
(f)  sector of employment (41 industry level);
(g)  sector of employment x time;
(h)  country of residence;
(i)  country of residence x time;
(j)  individual characteristics: gender, age;
(k)  time period of observation, t (LFS quarter and year).
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The time trend variable proxies the impact of technology and other factors
on changing occupational structure. Time was interacted with country and
industry to allow for these effects to be country and sector specific. The
regression coefficients are estimated so that the predicted model achieves
ʻbest fitʼ to the observed data. This is done using the maximum likelihood
method. In the model, Ω is the matrix of regression coefficients which is used
to predict the distribution of employment by occupation at each point in time,
t. Categorical variables (SIC, country, age, gender, etc.) are included in the
model as an exhaustive set of dummy variables.

The primary aim of estimating such a model is to provide a behavioural
explanation of changing patterns of employment structure. If a robust
specification can be estimated, the model can be used to forecast shares of
employment forward over time and also to indicate sensitivity to a range of
economic influences. Using the coefficients of the model, predicted shares of
employment by occupation can be obtained.

Both the individual data sets are large, comprising huge numbers of
observations for each country  (31), causing serious estimation technical
problems. The initial intention was to estimate general models covering all
countries simultaneously. Despite various efforts to get around these
problems, this was not technically feasible given current hardware and
software available  (32). Much simpler specifications had to be adopted,
focusing on estimation for just one country at a time.

The final analysis was conducted for each industry separately rather than
pooling all industries together. Mlogit analyses were conducted to estimate
the shares of qualifications of each occupation within every industry of each
country. The main advantage of the mlogit method is that the sum of
probabilities is constrained by the model to add up to one (i.e. shares of
employment across occupations/qualifications sum to 100 %), whereas the
other methods (e.g. linear, simple extrapolation) estimate the share of each
occupational/qualification group separately and then are constrained to add up
to unity. Therefore, the mlogit approach ensures a consistent picture across
occupations (all probabilities summing to 100 %) without having to impose an
external constraint.

Despite considerable effort to develop more general models, the most
robust results were obtained using simple country data sets, distinguishing
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occupation and qualification for each sector, based on the published LFS
shares and using models that included just time as the only independent
variable.

For the final 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 on the data available and how
well the model fits and predicts the shares. The default model is a logistic
specification, based on the published LFS shares, with time as the only
independent variable, fitted on published LFS data for the period 1993-2006.

Where data are unavailable, inappropriate, missing or inconsistently
classified, the estimation period is truncated accordingly. 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 results of idiosyncrasies in
the data). Where there are problems of this kind the algorithm explores
alternative specifications (log liner, liner and fixed shares) until an acceptable
outcome is achieved. This applies to both shares of occupations within each
sector and shares of qualifications within occupations. Further details are given
in Section 4.9.

4.5.  Data problems implications

This section illustrates some of the problems caused by the limitations of the
LFS data, focusing on occupational shares (these are the published Eurostat
data rather than the microdata set). The following five figures are for selected
countries for all industries and services. The results for individual sectors,
especially the smaller ones, show much greater volatility and even more gaps
and discontinuities; this is seen in Figures 4.6, 4.7 and 4.8, some of which
also show the implications for the projections. The same is truer of the data
disaggregated by qualification.

Figure 4.1 is for the UK and represents what appears to be an ideal case,
with no major problems. However, closer inspection reveals some difficulties,
including marked discontinuity in 2000/01 linked to a change in official
classification.

Figure 4.2 is for the Czech Republic and illustrates that, for many countries,
data are available only for recent years. In some cases there are also missing
years at the end (Luxembourg and Switzerland are currently missing 2006).

Figure 4.3 is for France. This shows major discontinuity in 1994/95. For this
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reason the data for this country, and others in a similar position, have only
been used for years after the obvious statistical break. Ideally the data series
for such countries should be replaced by a more consistent one covering all
years. Table 4.2 summarises the situation country by country.

Figure 4.4 is for Ireland. This shows a similar break but rather later
(1998/99). The data set used has again been truncated, but this leaves a much
shorter period to establish meaningful trends.

Figure 4.5 is for Italy. This illustrates a problem common to several other
countries, including Austria and Poland, with a much more recent discontinuity.
This leaves too few observations to truncate the data set from before the
break. In such cases the discontinuity has been ignored, but this may cause
some odd results when trends are extrapolated forward, by whatever means.
This may require some adjustment in the final results used in the main
projections.

Figure 4.6, shows some of the possible implications of the discontinuities for
France noted above. The results for corporate managers indicate an unlikely
explosion in the number of corporate managers. This is a reflection of a
change in classification rather than reality. It disappears if the period used for
modelling the trend starts in 1995 rather than 1993, which is what is actually
done for the main results.

Figure 4.7 illustrates that, although at aggregate level, across all industries,
the UK may appear to demonstrate some reasonably stable trends, at more
detailed level this may be far from the truth. The diagram shows the results for
coal industries, which now employ few people in the UK. As a consequence
the LFS estimates are erratic and provide little guidance on likely future trends.

Figure 4.8 illustrates another common problem, in this case for Ireland, in
retailing. Sample sizes in the LFS are much larger here but this does not avoid
rather erratic changes over time. This can result in strange projections using
extrapolative methods of all kinds. Note the rapid growth projected for
managers of small enterprises and the collapse of employment in models,
salespersons and demonstrators. Also, the fact that there are no data for 1998
constitutes an additional problem, constraining the analysis to be conducted
for the period after the gap.

Unfortunately this kind of problem is typical rather than exceptional. Some
are related to discontinuities in the basic Eurostat LFS data. Others are more
a function of the lack of precision and robustness of these data (with many
cells being empty or containing estimates with large margins of error). Despite
considerable effort, it has not proved possible to develop models or rules to
avoid these kinds of problems. There is no single model or method that avoids
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all such difficulties. A purely technocratic solution is not possible and
considerable judgement is needed to choose the best method and projection.
This suggests that there is a need for further detailed scrutiny of the results and
the use of judgement as advocated by the Bureau of Labor Statistics in the US
rather than simply relying on mechanistic modelling.

Table 4.2.  Breaks and discontinuities in the LFS data

DK Ok

DE Discontinuity in 2001 (due to reunification)

EE Truncated 1997

EL Ok

ES Ok

FR Discontinuity 1994/95

IE Discontinuity 1997-99

IT Discontinuity 2003/04

CY Truncated 1999

LV Truncated 1998

LT Truncated 1998

LU Truncated 2006

HU Truncated 1997

MT Truncated 2000

NL Truncated 1996

AT Truncated 1995 discontinuity 2003/04

PL Truncated 1997 discontinuity 2004/05

PT Discontinuity 1997/98

SI Truncated 1996

SK Truncated 1998

FI Truncated 1997 discontinuity 2001/02

SE Truncated 1997

UK Discontinuity 2000/01

CH Truncated 1996 and 2006 discontinuities up to 2001

NO Truncated 1996
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Figure 4.1.  Occupational share, all industries, 1993-2006, UK

Figure 4.2.  Occupational share, all industries, 1997-2004, 
Czech Republic
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Figure 4.3.  Occupational share, all industries, 1997-2006, France
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Figure 4.4.  Occupational share, all industries, 
1993-2006, Ireland

Figure 4.5.  Occupational share, all industries, 1993-2006, Italy
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Figure 4.6.  Occupational share, past trends and projections 
for all industries, 1992-2020, France
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Figure 4.7.  Occupational share, coal industries, 1993-2006, UK

Figure 4.8.  Occupational share, past trends and projections 
for retailing, 1992-2020, Ireland
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4.6.  Mlogit results for occupations and
qualifications

4.6.1.  Examples of results by selected industries
This section focuses on the results obtained by applying the multinomial logistic
regression technique. The estimated mlogit models presented here have time
as the only regressor. Attempts to estimate more general models that entail
behavioural content failed to establish any consistent and robust results.
However, this does not mean that such models may not be relevant but we
have not been able to identify them in the time available. The final models were
estimated for each of the 41 sectors and each of the EU-25+ countries.

The mlogit models estimated were robust, and most of the coefficients were
statistically significant. Over 90 % of all analysis coefficients were statistically
significant at the 95 % level. The robustness of the estimated models should,
therefore, provide a reasonably sound foundation for obtaining the predictions
for the shares of occupations and qualifications. However, the short length of
the time series involved and other difficulties with the data cause problems in
some cases.



Tables 4.3 to 4.6 illustrate the econometric output regarding the
occupational shares for two industries: printing and publishing, and banking
and finance, for Greece and the UK respectively. The tables report the
coefficients, the Z-ratios and the P-values. An important feature of the
multinomial logit model is that it estimates k-1 models, where k is the number
of categories distinguished in the dependent variable. In this case there are 27-
1=26 occupations. In Table 4.3 precision, handicraft, craft printing and related
trades workers are the base outcome. Therefore, the estimated coefficients of
the model for any other occupational group are relative to precision, handicraft,
craft printing and related trades workers (33).

Since the parameter estimates are relative to the reference group, the
standard interpretation of the multinomial logit is that for a unit change in the
predictor variable, the logit of outcome m relative to the referent group is
expected to change by its respective parameter estimate. For example, the
multinomial logit for legislators and senior officials for industry printing and
publishing suggests that for one unit of change in time, the probability of being
in the occupational group of legislators and senior officials is expected to
change by 0.010 relative to precision, handicraft, craft printing and related
trades workers (reference category).

An important general consideration when interpreting the results of the
econometric analysis is the short period of historical data used to forecast the
period ahead. A longer period of historical data would probably lead to more
robust results. However, in some cases the LFS sample is small (Cyprus),
making detailed industry and occupation estimates imprecise, and thus difficult
to reach robust conclusions about the trends in occupational shares at great
level of detail.
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Table 4.3.  Multinomial logistic regression output, 
printing and publishing, Greece

Banking and finance Coefficient Z-ratio P-value

Legislators and senior officials 0.010 0.99 0.32

Corporate managers -0.028 -24.94 0.00

Managers of small enterprises 0.028 92.91 0.00

Physical, mathematical and engineering science professionals 0.014 6.25 0.00

Life science and health professionals -0.051 -5.61 0.00

Teaching professionals -0.033 -3.72 0.00

Other professionals 0.005 11.85 0.00

Physical and engineering science associate professionals 0.047 69.36 0.00

Life science and health associate professionals -0.033 -3.72 0.00

Teaching associate professionals 0.010 0.99 0.32

Other associate professionals 0.047 73.31 0.00

Office clerks -0.003 -6.07 0.00

Customer services clerks 0.071 42.18 0.00

Personal and protective services workers -0.113 -18.94 0.00

Models, salespersons and demonstrators 0.065 43.11 0.00

Skilled agricultural and fishery workers -0.021 -2.19 0.029

Extraction and building trades workers -0.135 -28.4 0.00

Metal, machinery and related trades workers -0.087 -29.07 0.00

Other craft and related trades workers -0.073 -13.92 0.00

Stationary plant and related operators -0.093 -9.8 0.00

Machine operators and assemblers -0.032 -37.02 0.00

Drivers and mobile plant operators 0.024 22.11 0.00

Sales and services elementary occupations -0.053 -29.92 0.00

Agricultural, fishery and related labourers 0.010 0.99 0.32

Labourers in mining, construction, manufacturing and transport -0.040 -22.15 0.00

NB:  occupation = precision, handicraft, craft printing and related trades workers is the base outcome.
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Table 4.4.  Multinomial logistic regression output, 
banking and finance, Greece

Banking and finance Coefficient Z-ratio P-value

Legislators and senior officials -0.001 -0.26 0.79

Corporate managers 0.006 14.48 0.00

Managers of small enterprises 0.036 34.49 0.00

Physical, mathematical and engineering science professionals 0.028 36.08 0.00

Life science and health professionals -0.113 -43.44 0.00

Teaching professionals -0.041 -6.17 0.00

Other professionals 0.007 19.7 0.00

Physical and engineering science associate professionals -0.02 -20.82 0.00

Life science and health associate professionals 0.122 46.95 0.00

Teaching associate professionals -0.001 -0.26 0.79

Other associate professionals 0.036 84.87 0.00

Office clerks -0.026 -83.26 0.00

Customer services clerks -0.014 -11.26 0.00

Personal and protective services workers -0.00 -0.26 0.79

Models, salespersons and demonstrators -0.07 -12.08 0.00

Skilled agricultural and fishery workers -0.190 -38.43 0.00

Extraction and building trades workers -0.122 -45.29 0.00

Metal, machinery and related trades workers -0.046 -7.83 0.00

Other craft and related trades workers -0.001 -0.26 0.79

Stationary plant and related operators -0.00 -0.26 0.793

Machine operators and assemblers -0.041 -5.92 0.00

Drivers and mobile plant operators 0.015 8.33 0.00

Sales and services elementary occupations -0.012 -22.7 0.00

Agricultural, fishery and related labourers -0.091 -14.15 0.00

Labourers in mining, construction, manufacturing and transport -0.11 -20.86 0.00

NB:  occupation = customer services clerks is the base outcome.
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Table 4.5.  Multinomial logistic regression output, 
printing and publishing, UK

Banking and finance Coefficient Z-ratio P-value

Legislators and senior officials -0.035 -14.7 0.00

Managers of small enterprises 0.039 123.23 0.00

Physical, mathematical and engineering science professionals 0.018 47.5 0.00

Life science and health professionals -0.087 -31.4 0.00

Teaching professionals 0.017 16.65 0.00

Other professionals 0.032 175.3 0.00

Physical and engineering science associate professionals 0.017 48.59 0.00

Life science and health associate professionals -0.014 -5.93 0.00

Teaching associate professionals 0.092 55.61 0.00

Other associate professionals 0.020 103.1 0.00

Office clerks -0.010 -56.38 0.00

Customer services clerks 0.026 64.55 0.00

Personal and protective services workers -0.120 -68.77 0.00

Models, salespersons and demonstrators -0.053 -51.48 0.00

Skilled agricultural and fishery workers -0.032 -12.4 0.029

Extraction and building trades workers -0.071 -61.24 0.00

Metal, machinery and related trades workers -0.039 -71.69 0.00

Other craft and related trades workers -0.000 -0.89 0.375

Stationary plant and related operators -0.142 -63.92 0.00

Machine operators and assemblers 0.060 106.7 0.00

Drivers and mobile plant operators -0.166 -435.8 0.00

Sales and services elementary occupations -0.020 -44.78 0.00

Agricultural, fishery and related labourers 0.021 83.1 0.32

Labourers in mining, construction, manufacturing and transport 0.063 240.82 0.00

NB:  occupation = coporate managers is the base outcome.
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Table 4.6.  Multinomial logistic regression output, 
banking and finance, UK

Banking and finance Coefficient Z-ratio P-value

Legislators and senior officials -0.07 -51.14 0.00

Corporate managers 0.07 234.79 0.00

Managers of small enterprises -0.02 -122.03 0.00

Physical, mathematical and engineering science professionals -0.07 -43.75 0.00

Life science and health professionals -0.08 -125.58 0.00

Teaching professionals 0.00 11.31 0.00

Other professionals 0.07 250.98 0.00

Physical and engineering science associate professionals -0.04 -23.04 0.00

Life science and health associate professionals 0.09 170.45 0.00

Teaching associate professionals 0.01 68.25 0.00

Other associate professionals -0.03 -292.73 0.00

Office clerks -0.02 -238.27 0.00

Customer services clerks -0.10 -156.78 0.00

Personal and protective services workers 0.02 33.45 0.00

Models, salespersons and demonstrators -0.03 -18.5 0.00

Skilled agricultural and fishery workers -0.07 -75.75 0.00

Extraction and building trades workers -0.03 -51.85 0.00

Metal, machinery and related trades workers -0.10 -67.54 0.00

Other craft and related trades workers -0.02 -11.26 0.79

Stationary plant and related operators -0.04 -22.72 0.793

Machine operators and assemblers -0.01 -18.21 0.00

Drivers and mobile plant operators 0.05 58.98 0.00

Sales and services elementary occupations 0.02 88.98 0.00

Agricultural, fishery and related labourers -0.01 -4.38 0.00

Labourers in mining, construction, manufacturing and transport 0.08 106.66 0.00

NB:  occupation = corporate managers is the base outcome.



The results of the multinomial logistic regression analysis are then used to
estimate national predictions for future occupational shares (two-digit level), as
well as shares of qualifications for each occupation, within the 41 industries.

4.6.2.  Overview of results for occupations (34)
Figures 4.9-4.12 present some indicative occupational shares, for the top 10
occupational groups (occupations with the largest share in employment),
across all 41 industries, for four countries: Greece, Latvia, Poland and the UK.
Figures 4.9-4.12 show in fact 10 coloured areas, however, the area on top (no
colour) shows the residual category (the share of all remaining occupations),
which covers all the remaining share up to 100 %. However, the figures for
presentational purposes do not present an area up to 100 %. The period
covered is 1993-2015 and the shares presented are the outcome of the mlogit
econometric analysis. The shares of the historic period 1993-2005 are the
predicted shares from the multinomial regression technique. These shares
are close to the actual historical shares as estimated and published by
Eurostat, since most are strongly trended. However, the fitted values show a
smoother historical pattern than actual values.

Some similarities exist across the different countries.
The 10 most important occupational groups in the UK, by order of

importance, are:
(a)  corporate managers;
(b)  office clerks;
(c)  metal, machinery and related trades workers;
(d)  physical, mathematical and engineering science professionals;
(e)  machine operators and assemblers;
(f)  other associate professionals;
(g)  personal and protective services workers;
(h)  drivers and mobile plant operators;
(i)  physical and engineering science associate professionals;
(j)  physical and engineering science associate professionals.
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For the case of Greece, the 10 most important occupations are:
(a)  office clerks;
(b)  metal, machinery and related trades workers;
(c)  extraction and building trades workers;
(d)  drivers and mobile plant operators;
(e)  physical and engineering science associate professionals;
(f)  machine operators and assemblers;
(g)  other associate professionals;
(h)  managers of small enterprises
(i)  physical, mathematical and engineering science professionals;
(j)  personal and protective services workers.

The results suggest a decline in low-skilled occupations and, in particular,
for office clerks and metal, machinery and related trades workers. This decline
might account for the impact of technological change that has replaced many
workers by software packages and more complex machines. However, the
share of occupations requiring high level of education is projected to increase.
In particular, other associate professionals and physical and engineering
science associate professionals are forecast to increase share of total
employment.

Figure 4.9.  Indicative occupational share for top 10 occupations, 
all industries, 1993-2015, UK

Future skill needs in Europe: medium-term forecast
Background technical report108



Figure 4.10.  Indicative occupational share for top 10 occupations, 
all industries, 1993-2015, Greece
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Figure 4.11.  Indicative occupational share for top 10 occupations, 
all industries, 1993-2015, Latvia
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Figure 4.12.  Indicative occupational share for top 10 occupations, 
all industries, 1993-2015, Poland

The importance of the different occupations and the trends observed for
different occupational groups varies across industries. Figures 4.13-4.17 show
the occupational shares for five industries in Greece: banking and finance,
retailing, education, construction, and distribution. These figures illustrate the 10
occupational groups which have the largest share in employment for each
particular industry (as a share of total sectoral employment). As in Figures 4.9-
4.12 the uncoloured area illustrates the residual category.

The occupational shares within industries also vary across countries. Figures
4.18-4.21 present the shares for the communications industry for Italy, Latvia,
and Poland. Some differences exist, such as the office clerks group whose share
within the communications industry is forecast to decline for Italy and the UK, but
increase for Latvia and Poland. The projected decline is high for the UK, which
may be indicative of technological change impact on occupational groups, such
as clerks, where workers are often replaced by technology.

The importance of each occupational group also varies across countries. For
example, while corporate managers are an important group for the communication
industry in Latvia, Poland and the UK, in Italy its share is much lower. This may
reflect some remaining differences with the way jobs are classified across
countries, despite attempts to harmonise the system of classification.
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Figure 4.13.  Indicative occupational share for top 10 occupations,
banking and finance, 1993-2015, Greece

Figure 4.14.  Indicative occupational share for top 10 occupations,
retailing, 1993-2015, Greece
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Figure 4.15.  Indicative occupational share for top 10 occupations,
education, 1993-2015, Greece
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Figure 4.16.  Indicative occupational share for top 10 occupations,
construction, 1993-2015, Greece

Figure 4.17.  Indicative occupational share for top 10 occupations,
distribution, 1993-2015, Greece
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Figure 4.18.  Indicative occupational share for top 10 occupations,
communications, 1993-2015, UK
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Figure 4.19.  Indicative occupational share for top 10 occupations,
communications, 1993-2015, Italy

Figure 4.20.  Indicative occupational share for top 10 occupations,
communications, 1993-2015, Latvia
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Figure 4.21.  Indicative occupational share for top 10 occupations,
communications, 1993-2015, Poland
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4.6.3.  Qualifications results
Similar models were estimated for obtaining qualification shares within
occupations, across industries and countries. This section again presents the
results based on the mlogit technique, using a similar approach to
occupations. Three categories of qualifications are distinguished in the
dependent variable (which is regressed on time). The three levels of education
based on the international standard classification of education (ISCED) are:
high (ISCED 5-6), medium (ISCED 3-4) and low (ISCED 0-2). Despite moves
towards harmonisation, some inconsistencies remain in the classification
across countries, and thus direct comparisons between countries need to be
considered with care.

Figure 4.22 presents the estimated trends for qualifications for Greece
across all occupations and industries. The proportion of individuals with low
level of qualification is declining and is projected to continue. At the same time,
the proportion of those in employment with medium levels of qualification
(largest share) is increasing. Similarly, those with high level of qualification
increase. These trends are also projected to continue.

Figure 4.22.  Qualification share, all industries and occupations,
1993-2015, Greece

Figures 4.23, 4.24 and 4.25 present trends in qualification patterns for
Ireland, Cyprus, and the UK: the picture painted is similar across countries,
with jobs with low education in decline while those with medium or high
qualification increase. However, in Cyprus the proportions seem to be stable
over time, although overall those with high qualifications are higher than the
EU-27 average.
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Figure 4.23.  Qualification share, all industries and occupations, 
1993-2015, Ireland

Figure 4.24.  Qualification share, all industries and occupations, 
1993-2015, Cyprus

Figure 4.25.  Qualification share, all industries and occupations, 
1993-2015, UK
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The qualifications vary significantly across the different occupational groups.
Figures 4.26 to 4.30 examine the case of Greece for corporate managers,
physical, mathematical and engineering science professionals, physical and
engineering science associate professionals, office clerks, and sales and
services elementary occupations respectively, for all industries. The proportion
of highly qualified workers is greater for highly skilled occupations, such as
corporate managers, physical, mathematical and engineering science
professionals. Within low-skilled groups such as office clerks, sales and
services elementary occupations, medium and low levels of qualification are
dominant.

Figure 4.26.  Qualification share, corporate managers, 
all industries, 1993-2015, Greece

Figure 4.27.  Qualification share, physical, mathematical and
engineering sciences professionals, all industries, 
1993-2015, Greece

Future skill needs in Europe: medium-term forecast
Background technical report120



Figure 4.28.  Qualification share, physical and engineering sciences
associate professionals, all industries, 1993-2015, Greece

Figure 4.29.  Qualification share, office clerks, all industries, 
1993-2015, Greece

Figure 4.30.  Qualification share, sales and services elementary
occupations, all industries, 1993-2015, Greece
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4.7.  Comparing methods for projecting shares

This section considers the sensitivity of the final projections to alternative
methods of forecasting occupational shares as described in Section 4.5. The
main focus is on how the results of the multinomial method compare with the
results of the logistic function or with the simple extrapolation ones. In
particular, this section examines the case of Greece for illustrative purposes.

For example, Figures 4.31 and 4.32 present the occupational shares for
the construction industry based on the mlogit and the logistic function
respectively. The results from the two methods are broadly similar. Over the
period 1993-2005 (Figure 4.31) the mlogit results offer a smoother picture of
occupational shares because the figures reported consist of the fitted values
of occupational shares, rather than the actual values of Figure 4.32.
Nevertheless, the fitted and the actual values are broadly similar.

Figures 4.33 and 4.34 present similar results for the retailing industry. Again
the results of the two methods are broadly similar. Nevertheless, the size of
the differences between the two methods used to acquire the occupational and
qualifications shares might vary across countries and industries. However, both
methods paint a similar picture about what the future might look like. Finally,
Figures 4.35 and 4.36 present similar results for the distribution industry. Again,
the two approaches adopted produced similar results for trends.

Table 4.7 presents results of the predicted levels of occupational
employment for all industries in Greece. The forecast occupational levels are
not identical but are similar. For example, for trades workers employment for
2015 is forecast to be 1 050 824 based on the logistic function, and 1 088 328
based on the mlogit. Similarly, for service workers for 2015 the forecast levels
are 719 500 based on the logistic function and 705 500 based on the mlogit.

However, there are significant variations across the occupational groups
and years, especially at most detailed level, and in some instances the
differences are quite large. For instance, the difference for associate
professionals is substantial for 2015: 459 000 and 366 000 in the two methods
respectively.

Table 4.8 presents further results for Greece, based on the simple
extrapolation technique (linear extrapolation of the shares between two
extreme end points in the historical data). Again, the results show many
differences across occupational groups and years.

Table 4.9 presents the forecast occupational shares at two-digit level based
on three of the methods used for obtaining occupational shares, namely the
logistic, the mlogit, and simple extrapolation. Figure 4.37 presents the shares
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acquired by the different methods at two-digit occupational level; while some
differences exist, all methods yield broadly similar results. Figures 4.38 to 4.45
present similar shares for each of the 27 occupations in total employment. In
most cases they are similar although there are exceptions such as other
associate professionals, where the logistic stands out. This method can
sometimes generate rather odd results, although checks have been built into
the workbooks to avoid the more extreme cases and replace these by
alternatives.

If comparisons are made focusing on changes over time, some of the
differences get much larger. Figure 4.46 presents the projected occupational
change between 2006 and 2015, for one-digit occupations, based on the mlogit
and the logistic regression technique. The two different techniques suggest
different patterns, (i.e. managers, professionals and elementary occupations).

Figure 4.31.  Occupational structure, constructions, mlogit, 
1993-2015, Greece
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Figure 4.32.  Occupational structure, constructions, 
logistic function, 1993-2015, Greece

Figure 4.33.  Occupational structure, constructions, 
retailing, 1993-2015, Greece
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Figure 4.34.  Occupational structure, constructions, 
retailing logistic function, 1993-2015, Greece

Figure 4.35.  Occupational structure, constructions, 
distribution, mlogit, 1993-2015, Greece
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Figure 4.36.  Occupational structure, constructions, 
distribution, logistic, 1993-2015, Greece
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Table 4.7.  Occupational structure, all industries, logistic and mlogit,
2006, 2010, 2015, Greece

Occupations 2006 2010 2015

Logistic Mlogit Logistic Mlogit Logistic Mlogit

Armed forces 43 237 0 45 470 0 46 641 0

Legislators and senior officials 1 616 2 762 1 068 2 883 1 024 3 032

Corporate managers 62 280 60 509 71 648 67 670 82 354 74 291

Managers of small enterprises 366 214 367 276 345 219 390 875 332 595 403 910

Managers 430 111 430 547 417 935 461 428 415 973 481 233

Physical, mathematical and eng. professionals 47 686 74 095 51 905 69 970 64 399 66 594

Life science and health professionals 81 831 82 374 74 820 86 321 60 125 90 111

Teaching professionals 230 088 232 707 243 488 240 974 252 283 250 412

Other professionals 114 994 147 715 146 902 138 958 139 588 125 546

Professionals 474 600 536 890 517 115 536 224 516 395 532 664

Physical and engineering science associates 85 963 84 256 88 844 90 054 93 769 93 057

Life science and health associate professionals 64 340 59 586 64 916 67 052 56 057 76 995

Teaching associate professionals 11 214 11 163 11 540 12 414 12 461 14 281

Other associate professionals 151 719 159 318 229 419 171 714 297 096 182 113

Associate professionals 313 236 314 323 394 719 341 234 459 383 366 446

Office clerks 333 197 374 926 362 796 375 146 345 863 364 806

Customer services clerks 121 442 112 191 123 572 129 896 138 332 148 558

Clerks 454 638 487 117 486 369 505 042 484 195 513 363

Personal and protective services workers 338 459 326 227 367 080 377 417 386 919 427 043

Models, salespersons and demonstrators 255 071 247 652 283 499 267 850 317 601 292 408

Service workers 593 530 573 879 650 579 645 267 704 520 719 451

Skilled agricultural and fishery workers 528 680 530 876 489 015 486 517 438 312 437 035

Extraction and building trades workers 318 153 321 393 332 450 338 877 329 779 341 451

Metal, machinery and related trades workers 154 130 170 494 173 462 167 352 160 639 159 094

Precision, handicraft; craft, etc. 27 523 28 678 22 999 28 123 19 855 26 082

Other craft and related trades workers 134 262 139 914 118 902 132 888 102 239 124 665

Trades workers 1 162 749 1 191 356 1 136 829 1 153 757 1 050 824 1 088 328

Stationary plant and related operators 21 583 22 447 37 471 23 449 96 366 24 677

Machine operators and assemblers 92 950 88 923 104 137 94 790 110 873 98 431

Drivers and mobile plant operators 236 476 235 719 247 026 246 274 262 550 261 663

Machinery and plant operators 351 009 347 088 388 633 364 513 469 788 384 771

Sales and services elementary occupations 283 875 227 839 260 340 281 008 289 722 342 733

Agricultural, fishery and related labourers 18 917 17 087 19 077 17 902 22 327 19 204

Labourers in mining, etc. 76 898 76 674 68 534 79 226 69 130 80 707

Elementary occupations 379 690 321 600 347 951 378 135 381 179 442 644

Grand total 4 202 800 4 202 801 4 385 600 4 385 600 4 528 900 4 528 900
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Table 4.8.  Occupational structure, all industries,
simple extrapolation, 2006, 2010, 2015, Greece

2006 2010 2015

Armed forces 43 237 43 729 44 056

Legislators and senior officials 1 616 1 623 1 623

Corporate managers 62 280 73 439 85 138

Managers of small enterprises 366 214 380 663 382 240

Physical, mathematical and engineering science 47 686 55 931 63 895

Life science and health professionals 81 831 84 445 86 709

Teaching professionals 230 088 237 626 247 801

Other professionals 114 994 105 448 107 548

Physical and engineering science associate professionals 85 963 94 865 101 903

Life science and health associate professionals 64 340 74 588 87 530

Teaching associate professionals 11 214 13 179 15 704

Other associate professionals 151 719 174 377 199 716

Office clerks 333 197 325 388 314 378

Customer services clerks 121 442 141 356 162 069

Personal and protective services workers 338 459 382 953 413 293

Models, salespersons and demonstrators 255 071 280 354 311 860

Skilled agricultural and fishery workers 528 680 484 054 434 289

Extraction and building trades workers 318 153 334 257 336 437

Metal, machinery and related trades workers 154 130 149 082 139 781

Precision, handicraft, craft workers, etc. 27 523 26 543 24 004

Other craft and related trades workers 134 262 120 086 103 704

Stationary plant and related operators 21 583 21 887 22 272

Machine operators and assemblers 92 950 102 652 111 378

Drivers and mobile plant operators 236 476 248 166 266 172

Sales and services elementary occupations 283 875 329 548 364 060

Agricultural, fishery and related labourers 18 917 20 158 21 300

Labourers in mining, construction, etc. 76 898 79 202 80 040

Grand total 4 202 800 4 385 600 4 528 900
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Table 4.9.  Occupational share, all industries, 2015, Greece

Occupations Logistic Mlogit
Simple 

extrapolation

Armed forces 0.01 0.00 0.01

Legislators and senior officials 0.00 0.00 0.00

Corporate managers 0.02 0.02 0.02

Managers of small enterprises 0.07 0.09 0.08

Managers 0.09 0.11 0.11

Physical, mathematical and eng. professionals 0.01 0.01 0.01

Life science and health professionals 0.01 0.02 0.02

Teaching professionals 0.06 0.06 0.05

Other professionals 0.03 0.03 0.02

Professionals 0.11 0.12 0.11

Physical and engineering science associate professionals 0.02 0.02 0.02

Life science and health associate professionals 0.01 0.02 0.02

Teaching associate professionals 0.00 0.00 0.00

Other associate professionals 0.07 0.04 0.04

Associate professionals 0.10 0.08 0.09

Office clerks 0.08 0.08 0.07

Customer services clerks 0.03 0.03 0.04

Clerks 0.11 0.11 0.11

Personal and protective services workers 0.09 0.09 0.09

Models, salespersons and demonstrators 0.07 0.06 0.07

Service workers 0.16 0.16 0.16

Skilled agricultural and fishery workers 0.10 0.10 0.10

Extraction and building trades workers 0.07 0.08 0.07

Metal, machinery and related trades workers 0.04 0.04 0.03

Precision; handicraft; craft, etc. 0.00 0.01 0.01

Other craft and related trades workers 0.02 0.03 0.02

Trades workers 0.13 0.14 0.13

Stationary plant and related operators 0.02 0.01 0.00

Machine operators and assemblers 0.02 0.02 0.02

Drivers and mobile plant operators 0.06 0.06 0.06

Machinery and plant operators 0.10 0.08 0.09

Sales and services elementary occupations 0.06 0.08 0.08

Agricultural, fishery and related labourers 0.00 0.00 0.00

Labourers in mining, etc. 0.02 0.02 0.02

Elementary occupations 0.08 0.10 0.10

Grand total 1.00 1.00 1.00
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Figure 4.37.  Projected occupational share using different methods,
2015, Greece

Figure 4.38.  Projected occupational share using different methods,
managers, 2015, Greece

Figure 4.39.  Projected occupational share using different methods,
professionals, 2015, Greece
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Figure 4.40.  Projected occupational share using different methods,
associates professionals, 2015, Greece

Figure 4.41.  Projected occupational share using different methods,
clerks, 2015, Greece

Figure 4.42.  Projected occupational share using different methods,
service workers, 2015, Greece
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Figure 4.43.  Projected occupational share using different methods,
trade workers, 2015, Greece

Figure 4.44.  Projected occupational share using different methods,
machinery and plant operators, 2015, Greece

Figure 4.45.  Projected occupational share using different methods,
elementary occupations, 2015, Greece
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Figure 4.46.  Occupational change 2006-15, mlogit versus logistic,
Greece (ʼ000)

4.8.  Concluding remarks

Data available for a pan-European analysis of changing employment structure
by occupation and qualification have improved significantly over the past few
years, with harmonised statistics from the LFS. However, there is still some
way to go before these data become robust and harmonised enough to
develop sophisticated economic models. Short time series and lack of
consistency combine to make anything other than simple methods of
modelling impractical at the kind of detailed level attempted here.

Using simple methods and some judgement, it is possible to develop some
reasonably robust results, but there are still many problems to resolve with
the data for individual countries which need further input from country experts
and the relevant statistical authorities.

Broadly, the main trends in occupational and qualification patterns are
reasonably clear. Delving down into greater detail, the quality of the data often
obscures any patterns: much of this is probably statistical ʻnoiseʼ which tends
to cancel out as data are aggregated. This is of less comfort if one is interested
in the detail, both in terms of understanding structural changes in economy
(the industry dimension) and changes in the way work is carried out (the
occupational dimension and the demand for skills). Although there may be
scope for improving the sophistication of the modelling work if industries and
occupations were aggregated together, this would be at the expense of this
desired emphasis on detail.
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Until the quality and length of the time series available have both been
increased, the potential benefits of more sophisticated modelling work are
probably limited. The main emphasis should be on improving the quality of
the industry by occupation and qualification employment estimates that
underlie this work. There is probably considerable potential to do this on a
country by country basis. While this would move away from the advantage of
using a common data set, the benefits in terms of increased precision and
statistical robustness would be considerable.

4.9.  Algorithm for choice of specification

The projection of the occupation and the qualification shares is based on the
years selected on the ʻManagerʼ sheet.

There are four options on how the projection is done:
(a)  regression: logistic;
(b)  regression: linear;
(c)  linear: first and last three years (simple extrapolation);
(d)  linear: first and last years only (simple extrapolation).

ʻRegression: logisticʼ is the default.

The first LFS year available for each country is 1993 except:

02.   CZ 1997 15.   HU 1996 22.   CH 1996

05.   EE 1997 16.   MT 2000 23.   SI 1996

11.   CY 1999 18.   NO 1995 24.   SK 1998

12.   LV 1998 19.   AT 1995 25.   FI 1995

13.   LT 1998 20.   PL 1997 26.   SE 1995

The last LFS year available for each country is 2006 except:

14.   LU 2005 22.   CH 2005

The projection is done using the first and last LFS years except in these cases:

Country Start year End year

DE 1995

FR 1995

IE 1999

IT 2003 2003   Occupations discontinuity

CH 2001

SE 2002

the UK 2001 2005
2001   SOC discontinuity
2005   Qualification problem



Regression: logistic option selected
Regression: logistic is used:
•  if the highest year-to-year growth rate in the years from the last projection

year to the last year, 2020, is positive and less than +15 %;
•  if the highest year-to-year growth rate in the years from the last projection

year to the last year, 2020, is negative and more than -15  % or the
ʻregression: linearʼ result is negative;

Regression: linear option selected
Regression: linear is used:
•  if the growth rate in is between -20 % and +20 %;

otherwise
•  the average LFS share of the extrapolation years.

Discontinuity
Whatever extrapolation method is used there will be a discontinuity between
the last available LFS share and the first forecast share. This is greater if the
last LFS year was not included in the extrapolation because of a change in the
occupation classification in the last few years, for example in Italy.

If the option is selected on EuLfsData.xls workbook, sheet ʻmanagerʼ, the
forecast is scaled to match the last LFS year.

A ratio of the share in the last LFS year and the forecast for that year is
used to scale all the forecast years, i.e. multiplicative.

Italy
In Italy the LFS share for occupation ʻ13 managers of small enterprisesʼ in all
industries was zero from 2000 to 2003. This caused the forecast to be more
negative than appropriate. A fix was applied that the share in 1999 was used
for the missing years.

Gap in LFS data
In four countries (Germany, Ireland, Luxembourg and the UK) there was no
qualification in 1998. A fix was applied to the LFS data at an early stage, the
level was set to the average of 1997 and 1999.

CHAPTER 4

Expansion demand and changes in occupational and qualifications structure 135



CHAPTER 5

Replacement demand module
Ben Kriechel and Frank Cörvers
ROA, Maastricht University

5.1.  Introduction

This chapter gives an overview of the methodology used in the replacement
demand module (Section 5.2) presenting the data gaps and limitations
relevant for the modelling (Section 5.3). It explains the cohort component
method (Section 5.4), addresses some critical points and practical challenges
(Section 5.5), and presents and discusses results on replacement demand by
country (Section 5.6).

5.2.  General approach

In addition to analysing changes in overall occupational employment levels,
replacement demand arising from retirements, net migration, movement into
other occupations and in-service mortality should be considered. This is
referred to as replacement demand.

Replacement demand focuses on job openings arising because people
leave the workforce, for whatever reason. Most previous work has tended to
focus on what might be called ʻpermanent or semi-permanentʼ 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.

Information on the age and gender structure is usually required to estimate
such demands because many of the flows, especially retirements and
mortality, are age and gender specific. Age structures also vary significantly by
occupation. Differences in age structure across occupations will 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 to estimate specific rates of retirement
and mortality for each occupational class. LFS data can also be used for
making estimates of outflow. However, there are problems in obtaining robust
data since samples are often small and sampling errors large, even for broad
age categories.

Replacement demand for a particular category (e.g. an occupation) depend
essentially on:
(a)  the size of the category;
(b)  the rate of outflow (which can be separated out to distinguish the various

elements as described above).
Replacement demand is simply the product of (a) and (b). Replacement

demand calculated with the cohort-component method, namely observed
through year-to-year changes, is always net replacement demand. Here, the
replacement demand percentages are based on such net flows, rather than
gross 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 the available data are rarely adequate. In
much previous work researchers have simply suggested that in particular
circumstances such outflows might be significant, even though they may not
have been able to measure them robustly. This will be discussed in Section
5.5.3 on migration.

5.3.  Data

Three data sources are needed for the forecast. First, information on the
number of workers within occupations, the age structure of the working
population as a whole and within an occupation, and the flows in and out of
occupations across time are used. All of these are taken from the LFS from
Eurostat. Second, information on the population dynamics within a country is
needed. The population forecasts are taken from Eurostat (for the Member
States), or from national statistics offices (for others). Third, the participation
rate and expected changes are taken from the E3ME, which in turn rely on
input from the country experts.
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5.3.1.  Labour force survey
Estimating replacement demand relies heavily on the microdata of the LFS
(Eurostat, 2005). Given the set-up and the goal of the project, the replacement
demand methodology should be consistent across all countries, i.e. using the
same data available to most of the countries.

The microdata of the LFS, available in March 2007, contained data up until
2004, and did not include Malta, the UK and Switzerland. An update of the
data contained full data on the UK, and extended the data period to 2005 for
the other countries. Missing microdata for Malta and Switzerland means that
only simplified replacement demand was calculated for these two countries.

The LFS provides counts of workers within the two-digit ISCO occupational
indicator by a two-digit educational ISCED indicator. The data from 1998
available for two-digit ISCED were translated into the three levels: low,
intermediate, high. Low includes all ISCED levels up until 29, intermediate
ranges from 30 to 49, and high are all degrees indicated by 50 to 69. These
counts are used by the five-year age cohort, and separately for gender.

Whenever possible, the indicator Mainstat (main status of all people aged
15 and more) was used to indicate that a person is indeed actively participating
in the labour force. However, in several instances this labour-market
participation variable was unavailable.

5.3.2.  Population forecasts
The population forecasts used to provide estimates of the population size and
composition are from Eurostat. They provide a consistent estimate of the
population changes for all Member States. They should include all changes in
the population due to birth, deaths and migration.

For Norway forecasts from the national statistics office are used to fill in the
missing forecasts from Eurostat. In all cases the base or middle scenario of
population development is chosen.

In principle, forecasts include migration to and from a country. However, given
that the population forecasts seem to be conservative in the expected flows,
especially out of new Member States of which, economically speaking, a bigger
outflow of workers is expected, separate data on net migration flows were also
included. This separate figure can be used in addition to the general
replacement demand, and users are able to change the net migration in country
workbooks.

Figure 5.1 gives the population as a total across all age and gender groups.
Several countries have positive population growth, which is partially driven by
immigration (such as Spain and Austria in the upper panel during the first years).
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The lower panel of Figure 5.1 shows that all accession countries in Central
and Eastern Europe are expected to have a slight population decrease across
all groups. This is due to a low birth rate, but also to the expected net
migration. This element is included in the modelling and the estimation of
replacement demand where the population size on age-gender cohort is
adjusted for these predictions over time.

More important for this aspect is the change in age distribution of the
population. In many countries, a shift towards the older age cohorts can be
observed (Figure 5.2).

Figure 5.1.  Annual predicted changes in the population 2005-15

NB:  Population changes are based on the Eurostat population forecasts. 
Malta, Slovenia, and Switzerland are not represented.
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Figure 5.2.  Population forecast by age group for 2005, 2010, 2015

NB:  Based on Eurostat population forecasts. Malta, Slovenia and Switzerland are not represented.
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Most countries illustrate the shift of the post World War II generation moving
towards retirement age. These are the driving forces of the replacement
demand and it is not surprising to find high replacement demand in those
countries. Immigration can keep this process at bay for some time (Spain or
the UK). Some of the new Member States show different patterns in
demographic forecasts. The influence of migration can be seen especially in
countries such as Lithuania, Hungary or Poland.

5.3.3.  Participation
Participation by age groups is important for replacement demand. In most
studies participation of the male and female population aged 15 to 64 is
considered. Although there are plans to extend the normal working age beyond
the currently normal age of retirement (65), these changes will only gradually
affect participation, as the average retirement age is in all countries several
years before the institutionalised age.

Changes in participation rates directly affect replacement demand, reducing
replacement demand with increasing participation. This is especially relevant
among the age groups that are at the core of the non-occupation replacement
demand: middle-aged women and the age category above 50 of both sexes,
who are not participating due to early retirement.

As participation in age groups changes, their net outflow can be significantly
affected. For example, a predicted 10 % outflow of 35 to 45 year old workers
in a specific occupation, could be (partially) compensated by an increase in the
participation rate of that age group.

The increased participation of women across all age groups, and the higher
participation of older workers as postulated in the Lisbon agenda, can be
expected to have some influence on these groups.

Figure 5.3 provides the participation rates for the final year of the available
data, showing significant differences across the countries. These differences
can have several causes. First, participation rates differ among age groups;
older worker tend to participate less than younger and medium-aged workers.
Thus, countries with higher levels of older workers tend to have lower
participation rates. Second, participation rates of women tend to differ more
across countries than the participation rates of men, hence, these differences
are also reflected in the country totals.
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Figure 5.3.  Participation rates across countries
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Table 5.1.  Data availability
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Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

1 AT – – – – – – – – – –

2 BE Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

3 CY – – – – – – – – – –

4 CZ – – – – – – – – – –

5 DK Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

6 ES – Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

7 EE – – – – – – – – – –

8 FI – – – – – – – – – –

9 FR Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1

10 DE – – – – – – – – – –

11 EL Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

12 HU – – – – – – – – – –

13 IE Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

14 IT Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

15 LV – – – – – – – – – –

16 LT – – – – – – – – – –

17 LU Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

18 NL Q2 – Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

19 NO – – – – – – – – – –

20 PL – – – – – – – – – –

21 PT Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2

22 SK – – – – – – – – – –

23 SW – – – – – – – – – –

24 SI – – – – – – – – – –

25 UK – Y Y Y Y Y Y Y Y Y

26 MT – – – – – – – – – –

27 CH – – – – – – – – – –

NB: Q1, Q2, Q3, Q4= quarter of observation available; all= all four quarters observed, 
Y= yearly data; – = no observation in that year.

Source: Availability of data in Eurostat microdata: LFS.
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Q1 Q1 Q1 Q1 all all all all all all all

Q2 Q2 Q2 Q2 all all all all all all all

– – – – Q2 Q2 Q2 Q2 Q2 Q3 Q3

– – Q2 all all all all all all all all

Q2 Q2 Q2 Q2 all all all all all all all

Q2 Q2 Q2 all all all all all all all all

– – Q2 all all all all all all all

Q2 Q2 Q2 all all all all all all all all

Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 all all all

– – – – – – – Q2 Q2 Q2 Q2

Q2 Q2 Q2 all all all all all all all all

– Q2 Q2 all all all all all all all all

Q2 Q2 Q2 Q2 all all all all all all all

Q2 Q2 Q2 all all all all all all all all

– – – Q2,Q4 Q2,Q4 Q2,Q4 Q2,Q4 all all all all

– – – Q2,Q4 Q2,Q4 Q2,Q4 Q2,Q4 all all all all

Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q2 Q1,Q2 Q1,Q2 Q1,Q2

Q2 Q2 Q2 Q2 Q2 all all all all all all

Q2 Q2 Q2 Q2 Q2 all all all all all all

– – Q2 Q2 all all all all all all all

Q2 Q2 Q2 all all all all all all all all

– – – all all all all all all all all

Q2 Q2 Q2 Q2 Q2 Q2 all all all all all

– – Q2 Q2 all all all all all all all

Y Y Y Y Y Y Y Y Y Y Y

– – – – – – – – – – –

– – – – – – – – – – –



5.4.  Methodology

The methodology follows the approach by ROA in its national forecasts
(Cörvers et al., 2002; 2006), adapted for data availability. It is a model based
on an adapted cohort-component model that allows use of the LFS for most
Member States, while disaggregating:
(a)  education into several ISCED categories for replacement demand of

education;
(b)  occupation into several ISCO categories for the replacement demand of

occupation.
The estimates are partly driven by the occupational and qualification

employment levels projected from Modules 2 and 3 of the project, in
combination with information on the probability of flow out from employment
due to retirements, mortality, migration and occupational mobility derived form
the cohort component model.

5.4.1.  Replacement demand components
There are three necessary inputs into the model:
(a)  a forecast of demographic development within a country;
(b)  a forecast of (changes in) participation, preferably by gender and age

groups;
(c)  an estimate of the outflow by occupation (education) category, gender and

age group.
Components (a) and (b) are usually considered external to the model. The

estimates rely on the baseline model of the Europop2004 forecast which is
the most recent demographic forecast by Eurostat. Changes in participation
use the same participation rate by country and gender as it is used in the
E3ME of Cambridge Econometrics. This ensures consistency across the entire
set of forecasts.

5.4.2.  Estimated and projected flows
This section discusses the basic steps using occupation, subindex o, as the
relevant subcategory. However, the methodology can be read analogously
if education is used instead. During the project, given the high level of
aggregation on the education variable, education is not estimated separately.
Instead replacement demand by education is deduced from occupational
replacement demand. By using occupational replacement demand and
imposing the most recent distribution of education by occupation, it is
possible to present the most likely replacement demand using the current
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demand for education levels within an occupational class.
Figure 5.4 is a schematic input-output table of a labour force population in

a country (see also Willems and de Grip, 1993). The first rectangle gives the
movements within the labour market. The second, bigger, rectangle shows
movements out of the labour market, while the third rectangle also considers
changes in the population. Adding rows (for time t) or columns (for time t-n) of
these flows gives the total population within an occupation.

Figure 5.4.  Schematic of replacement demand

t Occupation Occupation Unemployed Outside the Outflow Total
t-n 1 l labour force population

Occupation 1 A B C D W1,t–n

Occupation l E Wl, t–n

Unemployed F

Outside the labour force G

Inflow population

Total W1,t Wl, t

Source: Willems and de Grip (1993).

Several flows are indicated in the table with capital letters. A denotes the
workers that work in occupation 1 at time t-n and continue to do so in period
t. B denotes the workers that move from occupation 1 to occupation l in the
observed time period; E denotes the opposite movement from l to 1. Thus, B
and E denote the job-to-job mobility. C and D denote movement out of the
labour market from holders of occupation 1. Corresponding inflows into
occupation 1 are F and G in the schema.

Replacement demand is dependent on the expansion demand forecast, as
the replacement demand is derived from the relative size of the different cells.
If there is positive expansion demand, i.e. growing occupations, replacement
demand is equal to the number of workers leaving that occupation over the
relevant time period. Vacancies have to be filled before a rise in employment
within the occupation can be achieved. Figure 5.4 would consider the sum of
B, C, D as the relevant replacement demand.

If the occupation is declining, only the (remaining) inflow into the occupation
will constitute the replacement demand. In terms of Figure 5.4 this implies the
sum of flows E, F, G.
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Modelling replacement demand requires several steps. First per occupation,
and separately for each gender, the flows of an occupation are calculated over
time. This is based on the cohort components methods, as cohort change
rates are calculated based on the number of persons in the same age cohort
at two different points in time.

Fo =
Wo,age, t – Wo,age–1, t–1 (5.1)

Wo, age–1, t–1

Equation 5.1 gives the (net) flow of the worker in an age group. These
equations are calculated for all occupational groups separately. W denotes
the number of people working in a specific occupation o, of the specified age
group age at time period t and t–1, respectively. To simplify the exposition, a
gender index in this exposition is ignored; it is, however, included in the
estimation itself. Negative flow percentages are net outflows for the age-
gender cohort, while positive numbers are net inflows.

Within this project, the cohort-component method had to be slightly adapted,
as not all countries have sufficiently long data-sets to compare to full age
cohorts (35). To compensate, year to year changes were compared as proxy
for the entire period. These changes were then rescaled to resemble the full
period.

Second, the amount to which the vacancies have been filled relative to the
outflow of workers, and sum up all changes of an occupation over age and
gender classes, were determined. This denotes the total replacement demand,
in this context historic, or structural replacement demand.

Third, a regression model is estimated, explaining the net inflow or outflow
ratios by occupation specific and age specific effects. Deviations from the total
gross flow of the entire labour force population are examined to ensure that the
sum of flows corresponds:

Fo = F + Σage βox Dx (5.2)

Where is the percentage flow (across all occupations, for particular gender,
age and time), while is the occupation specific percentage. The coefficient β
is the outflow coefficient estimated, while D is a dummy variable identifying the
relevant occupation for the estimation.
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The outflow coefficient is then combined with changes in participation rates
and applied to the population of workers within an age cohort. An increase in
participation rates implies less replacement demand. As workers participate
more, or mostly longer in terms of age, historical outflow coefficients are lower
than future ones. For those countries that have provided changing participation
rates, corrections were made before calculating replacement demand.

Finally, a projection is made based on the estimated coefficient combined
with participation rate changes onto the age-sex structure of the occupation as
it is predicted by demographic and participation forecasts. To model the
demographic composition of an occupation and its dynamic changes, uniform
changes of one age cohort in the next cohort over the total projected time-
horizon are projected.

5.5.  Challenges

Several challenges had to be addressed in the replacement demand module.
Some have been mentioned in earlier sections, but it is useful to review them
all together here.

5.5.1.  Methodological challenges
Methodological challenges around the cohort-component approach commonly
used in replacement demand are essentially twofold. One is that the
methodology uses pseudo-panels to estimate net-flows, making assumptions of
comparability across different cross-sections. The second shortcoming is that
replacement demand is inherently dependent on the degree of aggregation.

The concern of the cohort-component was voiced by Fox and Comerford
(2006), who focused on the shortcoming due to the measurement of net-flows.
Especially in countries with high degrees of migration, or other disturbances
to common flows on the labour market, the critique is certainly relevant and
correct: the cohort-component method falls short in measuring the exact flows
of people from occupation to other occupations or (temporarily) out of the
labour market. Further, it is not well equipped to deal with issues that would
need gross flows, nor it is able to establish directly changes in demand (such
as in terms of educational upgrading) for the workers leaving their workplace.
The reason for leaving is also not addressed in the cohort component method
as there are actually two different samples of a cross-section compared,
relying on the fact that the sample drawn should be a reliable indicator of the
current situation on the labour market.
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A good solution would be to use LFS based on panels, thus following the
same worker for some time. In this case one can actually observe the change
of occupation (or education), moves in or out of the labour market, and most
likely also their reason. This would allow an estimate of the gross flows, and
possibly building policy models, that take the reasons for job changes or job
leaving into account. However, to estimate such replacement demand models,
reliable panels of the labour force of comparable magnitude (in sample size)
to the current LFS would be needed. Given that these panels do not exist, at
least not for most European countries, the only possibility is to rely on the
cohort component method, measuring net flows, with all its shortcomings.

Second, replacement demand is inherently dependent on the degree of
aggregation chosen for the occupation class or education class. The more
disaggregate, the more job-to-job movements are theoretically observed, i.e.
the higher will be replacement demand. This can be understood if one
considers one single occupation class: there will be no job-to-job movements,
hence there will be no replacement demand created. If one distinguishes,
however, several occupations, net flows to or from an occupation class will
influence replacement demand.

5.5.2.  Data challenges
Data challenges are several: the length of the historic data available for the
European countries differs greatly. Longer time-series, in principle, increase the
stability of estimates. However, a second challenge that usually occurs with longer
time series is the structural breaks in the data, both in definition or identification,
and also in the methodology of collecting or coding of the data. Finally, and always
an important data issue in replacement demand estimation, is the reliability of the
estimate. The estimates are based on sub-sets of occupational classes, which are
divided into several age-gender cohorts. The cell size of the remaining actual
sample can, in some countries and for smaller occupations, be rather low. This
reduces the reliability of the estimate, such that in some cases a more aggregate
measure is estimated to replace the disaggregated, but unreliable, estimate for
such small cell sizes. There is a need to substitute with more aggregate
outcomes, especially within smaller European countries.

Another approach to dealing with small cell size, but also short or
qualitatively poor data-series, is to pool the estimate across all countries. The
implied assumption is that occupation specific in- and outflows by age and
gender are similar across countries. To be precise, countries can still differ in
the timing of their (early) retirement age, but the deviation from this average
age by occupation is assumed to be similar.
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Within the LFS several aspects of the microdata have been altered to
prohibit identifying respondents. To aggregate age into five year age-groups
is relevant for replacement demand. This inhibits the efficient use of the cohort
component method, even though the cohort-component method uses five year
age groups to calculate changes of cohorts across time. It is thus not possible
to compare directly two subsequent cohorts of the same age group. Rather, it
is necessary to make use of year-to-year differences of the same age cohort
to proxy the yearly flows.

5.5.3.  Migration
Finally, the question of migration remains. While the demographic forecast
should include all migration issues for a country, occupations can be affected
differently by migration, both inward and outward. Often countries allow
migration to a country for certain occupations with large vacancy rates, while
they bar entrance for other immigrants. Besides, the growth in the open market
and the gradual opening of the labour market will lead to different flows in
different countries. The team contacted several researchers that have
specialised databases on migration flows to compensate for such occupation
(and education) differentiated migration. However, migration is not explicitly
included but indicates the share of total replacement demand (per occupation
or aggregates of occupations) caused by migration; retirement and other
sources of replacement demand (as far as possible) are also provided.
Therefore, a common methodology for all European countries is kept, so that
the country results reflect as much as possible differences in outflow per
occupation instead of ad hoc adjustments of the methodology.

Several studies addressed the issue of migration from the new Member
States to EU-15. However, most studies concentrate estimates of future
migration on the inflows into EU-15, while replacement demand is more
interested in the net outflows from countries. Pytlikova (2007) summarises the
outcome of several studies.

Migration, especially within the EU can have an important influence on
occupational skill forecasting. One of the key elements of the EU is the
freedom of movement which allows its citizens to work and live wherever their
skill is most needed.

In the past, migration across Member States to live and work in another
country of the EU was rather limited. Barriers to the free movement such as
language, incompatibility of social security systems, and practical issues were
sufficiently large while differences in skill shortages and pay were small
enough not to warrant large scale movement out of some countries into others.
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With the extension of the EU to central and eastern European countries,
there are reasons to believe that the differences in pay across countries could
be sufficient to overcome institutional and language barriers that remain within
the EU. While many old Member States have limited inflow from the new
Member States, there is significant emigration (Table 5.2).

Table 5.2.  Net migration by country 2000-05

Net % of total Net % of total Net % of total
migration population migration population migration population

BE 1.55 CY 6.29 SI 0.80

CZ 0.21 LV -0.61 SK -0.30

DK 0.81 LT -1.21 FI 0.50

DE 1.07 LU 2.80 SE 1.54

EE 0.00 HU 0.64 UK 1.39

EL 1.58 MT 4.50 BG -2.74

ES 6.31 NL 0.85 RO -2.68

FR 0.96 AT 2.39 IS 1.00

IE 4.46 PL -1.23 NO 1.48

IT 2.77 PT 2.79 CH 2.58

Source:  Eurostat Yearbook 2006-07 (Eurostat, 2006b, Chapter 1).

Latvia, Lithuania, Poland, Slovakia, Bulgaria and Romania have in recent
years seen significant outflow from their country. Over a five year period
Eurostat reports outflows that range between 0.3 and 2.7  % of the total
population.

While this is only 1/20th to 1/5th of the total replacement demand, it shows
that many workers have already left their home country. In fact there are
reasons to believe that official statistics underestimate the number of migrants
from these countries, mainly due to the administrative underreporting from the
migrants themselves.

The replacement demand module tries to estimate outflow figures including
the migration flows. However given the recent increase in emigration in some
countries and the underreporting of it, there are reasons to believe that for
emigration countries the replacement demand underestimates the total
replacement need due to migration.
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The main groups of work-migrants are the higher educated and younger
workers, sometimes within specific occupations, for whom migration is
especially attractive. The five mentioned countriesʼ outflow migration
percentages, based on the total outflows from last five years as reported by
Eurostat, are included within the country workbooks. These can be added to
replacement demand.

However, the receiving countries will, with more inflow from migrants, have
lower need for replacement demand, part of which is within the estimation of
the net-outflow coefficients. Again, these coefficients are based on the LFS
and the population forecasts, so their reliability and the stability depends on
how much the past years are a good measure of future development. Given
that this is more an issue of labour supply than demand, no additional factor
for replacement demand is added in the country workbooks for the receiving
countries.

5.6.  Results

Detailed replacement demand rates by occupation (ISCO 2-digits) and
education levels (low, intermediate, high) are given in the separate country
workbooks. There, replacement demand is split into demand due to retirement,
other replacement demand, and a separate figure for net emigration. Together
these data form total replacement demand. The first two are estimated using
the above mentioned model. Migration is added ex ante as described above.

Figure 5.5 depicts the total (annual) replacement demand, which is normally
between 2 and 3 % per annum. Several countries are above 2.5 % per annum,
notably the Netherlands, Denmark and Luxembourg.

For some countries the team had to rely on joint estimation of the flow
coefficient to stabilise the results. This allows countries with data problems,
short data series, or other reasons why the figures are unsatisfactory, to have
reasonable replacement demand estimates. Joint estimation has been used
for Germany, Lithuania, Hungary, and the Netherlands.

Though Spain seems well in the range of the average replacement demand
countries, some data problems mean that only part of the LFS data set for
Spain could be used. The more recent LFS figures for Spain were often not
usable through missing data observations, making replacement demand more
unstable than for other countries in this context.
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Figure 5.5.  Total annual net replacement demand by country

5.6.1.  Occupations
Occupations are identified by ISCO two-digit level. However, not all countries
use two-digit levels consistently for the historical time period and, in several
cases, some occupations groups are not or rarely used. For example ISCO 92
ʻagricultural, fishery and related labourersʼ is small or missing in Belgium,
Denmark, France, Finland and Sweden, probably because the national coding
includes them in the highly skilled labourers in agriculture and fishery (ISCO
61). Many occupations are also not interpreted in the same ways across
Europe, resulting in various occupational groups being much larger or smaller
across countries.

Some higher or lower than the average results confirm the initial notion of
what is driving replacement demand. For example, in most countries the
occupation group ʻlegislators and senior officialsʼ is used to include
predominantly experienced workers, as they are in the older age groups.
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Younger age cohorts are either entirely missing, or sparse. The resulting
replacement demand is, therefore, higher than the national total. In some
countries the annual replacement demand even exceeds 5 %. Cyprus and
Sweden have only older age cohorts within this occupation.

5.6.2.  Country workbook
The country workbook gives the detailed results by occupation (ISCO two-
digit). Replacement demand is divided into three components: demand due to
retirement, for other reasons, and due to net emigration. Further, the
replacement demand by education levels (ISCED low, intermediate and high)
are given for each country.

Replacement demand due to retirement is based on the size age group
that will enter the assumed retirement age of 65 within the period of the
forecast. This result is driven by the age structure of the older age cohorts.

Replacement demand for other reasons is the remainder of the estimated
replacement demand net of the retirement group. It comprises occupational
mobility, early retirement, and movements out of the labour force for other
reasons. This result is driven by all elements of replacement demand,
population, participation, and the gender-age specific outflow coefficient.

Replacement demand due to net emigration is an additional component for
those countries that have experienced net outflow of their population over the
last five years. It is a proxy of the actual flows to be expected, but no precise
forecasts or even historical figures could be found to improve on this proxy
(see the Section 5.5.3 on migration for more details).

5.7.  Concluding remarks

There are several caveats in the use of the replacement demand forecasts.
The first and most important is data quality and consistency. The team had to
use several time-series from several countries; it was found that across time
and countries there is no full agreement on translating national occupations
into the ISCO two-digit standard. There are several changes in the data across
time that make some data unusable and some predictions less precise. Over
time this will probably be eliminated given that all statistical offices make an
effort to harmonise and cooperate on these standards.

Further, the micro-level LFS data lacked detailed age-information which
would have improved the cohort-component method, especially for series
shorter than the size of a single age cohort. This was overcome by estimating
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and adjusting year-to-year changes from neighbouring age cohorts. However,
more detailed data would improve this approximation.

The length of the historical data is not always enough to warrant 10 year
extrapolation, as it was done for the current project. Technically, it is feasible
to extrapolate based on a few years only but the longer the series, the more
precise is the estimation procedure.

Participation rates in this project were only rudimentary. Most countries
included unchanged participation rates, while two current trends would
suggest this is a simplification: the greying of the population would lead to a
reduction of the overall participation rates as higher age groups tend to
participate less, while the policy to discourage early retirement and to increase
the participation of women would, given the same age structure within the
population, lead to higher total participation rates.

Migration remains an important issue for skill forecasting for two reasons:
it is a means of solving skill shortages as immigrants increase the supply of
workers (this part is not modelled within the current framework as it deals with
demand); and emigration leaves us with estimating the replacement demand
for people leaving a country. Little quantitative information is known; estimated
figures are not consistent across the different methodologies used to collect
them. Also, they usually do not include the important information on the
occupation structure of emigrants, nor in which occupations they are working
in the receiving country.

In general, replacement demand based on LFS is plagued by small cell
size. Occupations are subdivided into age-gender groups, which decreases
the number of observations substantially and increases the disturbance of the
results through sampling variation. As this is inherent to the methodology of
comparing repeated cross-sections, only different methodologies (e.g. using
a panel structure), or bigger data-sets (e.g. administrative data including
occupations), can solve these problems.

National estimates of replacement demand should be welcome as additions
to this project, especially if they use more detailed, nationally available data
to overcome some of the shortcomings of the European LFS data. In addition,
national estimates could try to use improved methodology that uses their
specific national data source to its fullest. For example, if a panel structure is
available, not only can net replacement demand can be estimated, but also
gross flows can be studied and the net replacement rate could be estimated
more precisely.
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CHAPTER 6

Forecast results
Rob A. Wilson (36)

6.1.  Background

This chapter presents estimates and projections of pan-European
occupational employment. These are based on the macroeconomic scenarios
produced by Cambridge Econometrics. Almost 100 000 basic time series
projections of employment by industry and occupation and qualification cover
EU-25.

Some of the numbers by sector presented are based on Eurostat NA
information (as used in the multi-sectoral macroeconomic model), rather than
the LFS-based estimates that some are more familiar with. There are some
significant discrepancies between these two sources which remain unresolved
(see more in Chapter 2).

Section 6.2 presents the final results. Section 6.3 is in three main parts.
Section 6.2.1 provides an illustration of the kinds of results available for
individual countries, taking Greece as an example. Section 6.2.2 presents an
overview for Europe as a whole, covering all Member States. Section 6.2.3
presents a selection of the more detailed results, covering and comparing all
the countries.

Section 6.3 considers 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 and what difference it makes if
sectoral data are constrained to match the LFS totals.

6.2.  Benchmark macro and sectoral employment
scenario

6.2.1.  Typical national results
This section illustrates the kinds of results available, using Greece as an
example, selected because one of the project team members is a Greek
national, familiar with the main trends and, therefore, better placed to assess

(36)  In cooperation with Frank Cörvers , Ben Gardiner, Ben Kriechel, Hector Pollitt and Ilias Livanos.



the results critically than is the case for the results for some other countries.
The results shown are also available for each of the other countries.

6.2.1.1.  Prospects by sector
Figure 6.1 illustrates trends by broad sector. Similar information is available for
a more detailed 16 industry breakdown in Table 6.1. Table 6.2 presents an
analysis of changes over time. The most detailed breakdown available
provides similar results for 41 detailed industries. The results are based on a
benchmark scenario developed by Cambridge Econometrics as described in
Gardiner et al. (2007).

Figure 6.1.  Employment trends by broad sector, Greece
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Table 6.1.  Employment trends by broad sector, Greece

1996 2001 2006 2010 2015

Level (’000)

Primary sector and utilities 797 713 607 564 518

Manufacturing 626 600 566 568 558

Construction 252 285 348 396 402

Distribution and transport 1 027 1 098 1 272 1 382 1 490

Business and other services 432 523 641 690 724

Non-marketed services 671 702 770 798 831

All industries 3 805 3 921 4 203 4 398 4 522

Share (%)

Primary sector and utilities 21.0 18.2 14.4 12.8 11.5

Manufacturing 16.4 15.3 13.5 12.9 12.3

Construction 6.6 7.3 8.3 9.0 8.9

Distribution and transport 27.0 28.0 30.3 31.4 32.9

Business and other services 11.4 13.3 15.2 15.7 16.0

Non-marketed services 17.6 17.9 18.3 18.1 18.4

All industries 100.0 100.0 100.0 100.0 100.0

1996-2001 2001-06 2006-10 2010-15 2006-15

Growth (% per annum)

Primary sector and utilities -2.2 -3.2 -1.8 -1.7 -1.7

Manufacturing -0.8 -1.2 0.1 -0.4 -0.2

Construction 2.5 4.1 3.3 0.3 1.6

Distribution and transport 1.4 3.0 2.1 1.5 1.8

Business and other services 3.9 4.1 1.9 1.0 1.4

Non-marketed services 0.9 1.9 0.9 0.8 0.8

All industries 0.6 1.4 1.1 0.6 0.8

Change (’000)

Primary sector and utilities -85 -106 -43 -46 -89

Manufacturing -25 -35 2 -10 -8

Construction 33 63 48 6 54

Distribution and transport 72 173 110 109 218

Business and other services 90 118 50 34 83

Non-marketed services 31 68 28 33 61

All industries 116 282 195 125 320

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.2.  Employment trends by industry, Greece

1996 2001 2006 2010 2015

Level (’000)
Agriculture, etc. 737 658 549 505 456

Mining and quarrying 17 16 21 22 23

Food, drink and tobacco 131 129 117 114 110

Engineering 45 46 43 47 46

Rest of manufacturing 450 425 405 407 401

Electricity, gas and water 43 39 37 38 40

Construction 252 285 348 396 402

Distribution 540 583 671 704 743

Hotels and catering 224 247 307 370 416

Transport and telecommunications 262 267 293 307 331

Banking and insurance 76 95 101 112 117

Other business services 178 241 298 322 340

Public admin and defence 276 275 295 302 310

Education 224 251 277 289 304

Health and social work 170 177 198 207 217

Miscellaneous services 178 187 242 257 267

All industries 3 805 3 921 4 203 4 398 4 522
Share (%)
Agriculture, etc. 19.4 16.8 13.1 11.5 10.1

Mining and quarrying 0.5 0.4 0.5 0.5 0.5

Food, drink and tobacco 3.4 3.3 2.8 2.6 2.4

Engineering 1.2 1.2 1.0 1.1 1.0

Rest of manufacturing 11.8 10.8 9.6 9.2 8.9

Electricity, gas and water 1.1 1.0 0.9 0.9 0.9

Construction 6.6 7.3 8.3 9.0 8.9

Distribution 14.2 14.9 16.0 16.0 16.4

Hotels and catering 5.9 6.3 7.3 8.4 9.2

Transport and telecommunications 6.9 6.8 7.0 7.0 7.3

Banking and insurance 2.0 2.4 2.4 2.5 2.6

Other business services 4.7 6.1 7.1 7.3 7.5

Public admin and defence 7.3 7.0 7.0 6.9 6.9

Education 5.9 6.4 6.6 6.6 6.7

Health and social work 4.5 4.5 4.7 4.7 4.8

Miscellaneous services 4.7 4.8 5.8 5.8 5.9

All industries 100.0 100.0 100.0 100.0 100.0

Source: IER estimates based on Cambridge Econometrics E3ME.
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Table 6.3.  Employment trends by industry, changes, Greece

1996-2001 2001-06 2006-10 2010-15 2006-15

Growth (% per annum)
Agriculture, etc. -2.3 -3.5 -2.1 -2.0 -2.1

Mining and quarrying -1.7 5.9 0.4 1.1 0.8

Food, drink and tobacco -0.3 -1.8 -0.7 -0.7 -0.7

Engineering 0.7 -1.4 2.2 -0.4 0.7

Rest of manufacturing -1.1 -1.0 0.1 -0.3 -0.1

Electricity, gas and water -1.9 -1.4 0.9 1.0 1.0

Construction 2.5 4.1 3.3 0.3 1.6

Distribution 1.5 2.9 1.2 1.1 1.1

Hotels and catering 2.0 4.4 4.8 2.4 3.4

Transport and telecommunications 0.4 1.9 1.1 1.5 1.4

Banking and insurance 4.5 1.1 2.7 0.9 1.7

Other business services 6.2 4.4 1.9 1.1 1.5

Public admin and defence -0.1 1.5 0.6 0.5 0.5

Education 2.3 2.0 1.1 1.0 1.0

Health and social work 0.7 2.3 1.1 1.0 1.0

Miscellaneous services 1.0 5.3 1.5 0.8 1.1

All industries 0.6 1.4 1.1 0.6 0.8
Change (’000)
Agriculture, etc. -79 -108 -44 -49 -93

Mining and quarrying -1 5 0 1 2

Food, drink and tobacco -2 -11 -3 -4 -7

Engineering 2 -3 4 -1 3

Rest of manufacturing -25 -20 1 -6 -4

Electricity, gas and water -4 -3 1 2 3

Construction 33 63 48 6 54

Distribution 43 88 33 38 71

Hotels and catering 23 59 63 46 109

Transport and telecommunications 6 26 14 24 38

Banking and insurance 19 5 11 5 16

Other business services 62 57 24 18 42

Public admin and defence -2 21 7 8 15

Education 27 26 12 15 27

Health and social work 6 21 9 11 19

Miscellaneous services 9 55 15 10 25

All industries 116 282 195 125 320

Source: IER estimates based on Cambridge Econometrics E3ME.
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6.2.1.2.  Prospects by occupation and qualification
Figure 6.2 illustrates similar trends by broad occupation (nine groups).
Analogous information is available for a more detailed 27 category breakdown
as shown in Table 6.2.3a and b. Tables 6.4 and 6.5 present an analysis of
changes over time.

For each country, the results are based on the preferred model of changes
in occupational employment structure (shares) within each sector. Figure 6.2
illustrates some of the volatility of the occupational data even at this level of
aggregation. The main problems at this level appear to be discontinuities in
classification (see the sharp breaks in 2006 for elementary occupations and
some others in the Greek case. These are typical, although the years the
discontinuities arise differ from country to country.

The data in the country workbooks have been handled and presented in
such a manner that the user can recalculate the projected shares using
alternative assumption, including, changing the years and the number of years
over which the analysis takes place, as well as adopting non-linear
extrapolative techniques. It is also possible to incorporate alternative estimates
of shares based on econometric or other methods if these are regarded as
superior.
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The occupational shares are constrained to lie between 0 and 1, and the
sum of shares across occupations (within an industry) is scaled to 100 %.

This analysis has been extended to include qualification, although concerns
about data quality currently limit this to just three broad levels. Table 6.8 and
Figure 6.3 illustrate the main trends. In most countries there are strong positive
trends towards the need for higher qualifications and reductions in the number
of those in employment with low or no formal qualifications. These patterns are
clearly illustrated in the figure for Greece. The 2006 discontinuity is again plain
to see.

Figure 6.2.  Employment trends by broad occupation, Greece
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Table 6.4.  Employment trends (levels) by occupation, broad group,
Greece (ʼ000)

Level 1996 2001 2006 2010 2015

Armed forces 43 36 43 45 46

Legislators and senior officials 1 1 2 2 1

Corporate managers 51 45 62 71 80

Managers of small enterprises 324 294 366 370 356

Physical, mathematical and engineering science professionals 67 76 48 55 62

Life science and health professionals 69 64 82 82 81

Teaching professionals 194 216 230 239 249

Other professionals 124 136 115 113 111

Physical and engineering science associate professionals 64 60 86 91 95

Life science and health associate professionals 41 49 64 73 85

Teaching associate professionals 6 9 11 13 16

Other associate professionals 100 125 152 180 224

Office clerks 315 369 333 331 321

Customer services clerks 81 92 121 139 156

Personal and protective services workers 236 264 338 389 430

Models, salespersons and demonstrators 176 216 255 279 307

Skilled agricultural and fishery workers 718 647 529 484 433

Extraction and building trades workers 243 272 318 348 343

Metal, machinery and related trades workers 181 182 154 154 150

Precision, handicraft, craft printing and related trades workers 30 25 28 25 22

Other craft and related trades workers 187 172 134 120 104

Stationary plant and related operators 22 19 22 21 21

Machine operators and assemblers 89 76 93 99 105

Drivers and mobile plant operators 206 224 236 247 262

Sales and services elementary occupations 150 167 284 325 357

Agricultural, fishery and related labourers 17 9 19 21 25

Labourers in mining, construction, manufacturing and transport 69 76 77 79 79

All occupations 3 805 3 921 4 203 4 398 4 522

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.5.  Employment trends (shares) by occupation, broad group,
Greece (%)

Share 1996 2001 2006 2010 2015

Armed forces 1.1 0.9 1.0 1.0 1.0

Legislators and senior officials 0.0 0.0 0.0 0.0 0.0

Corporate managers 1.3 1.1 1.5 1.6 1.8

Managers of small enterprises 8.5 7.5 8.7 8.4 7.9

Physical, mathematical and engineering science professionals 1.8 1.9 1.1 1.2 1.4

Life science and health professionals 1.8 1.6 1.9 1.9 1.8

Teaching professionals 5.1 5.5 5.5 5.4 5.5

Other professionals 3.3 3.5 2.7 2.6 2.5

Physical and engineering science associate professionals 1.7 1.5 2.0 2.1 2.1

Life science and health associate professionals 1.1 1.2 1.5 1.7 1.9

Teaching associate professionals 0.2 0.2 0.3 0.3 0.4

Other associate professionals 2.6 3.2 3.6 4.1 5.0

Office clerks 8.3 9.4 7.9 7.5 7.1

Customer services clerks 2.1 2.4 2.9 3.2 3.5

Personal and protective services workers 6.2 6.7 8.1 8.9 9.5

Models, salespersons and demonstrators 4.6 5.5 6.1 6.3 6.8

Skilled agricultural and fishery workers 18.9 16.5 12.6 11.0 9.6

Extraction and building trades workers 6.4 6.9 7.6 7.9 7.6

Metal, machinery and related trades workers 4.8 4.6 3.7 3.5 3.3

Precision, handicraft, craft printing and related trades workers 0.8 0.6 0.7 0.6 0.5

Other craft and related trades workers 4.9 4.4 3.2 2.7 2.3

Stationary plant and related operators 0.6 0.5 0.5 0.5 0.5

Machine operators and assemblers 2.3 1.9 2.2 2.3 2.3

Drivers and mobile plant operators 5.4 5.7 5.6 5.6 5.8

Sales and services elementary occupations 3.9 4.3 6.8 7.4 7.9

Agricultural, fishery and related labourers 0.4 0.2 0.5 0.5 0.6

Labourers in mining, construction, manufacturing and transport 1.8 1.9 1.8 1.8 1.8

All occupations 100.0 100.0 100.0 100.0 100.0

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.6.  Employment growth by occupation, broad group,
Greece (% per annum)

Growth 1996-2001 2001-06 2006-10 2010-15 2006-15

Armed forces -3.5 3.6 0.8 0.6 0.7

Legislators and senior officials -0.7 9.3 -0.8 -1.0 -0.9

Corporate managers -2.5 6.7 3.5 2.4 2.9

Managers of small enterprises -1.9 4.5 0.3 -0.8 -0.3

Physical, mathematical and engineering science professionals 2.5 -8.8 3.5 2.6 3.0

Life science and health professionals -1.5 4.9 0.0 -0.2 -0.1

Teaching professionals 2.1 1.3 1.0 0.8 0.9

Other professionals 1.8 -3.3 -0.4 -0.3 -0.3

Physical and engineering science associate professionals -1.2 7.3 1.4 0.9 1.1

Life science and health associate professionals 3.5 5.7 3.3 2.9 3.1

Teaching associate professionals 8.6 4.5 4.0 4.2 4.1

Other associate professionals 4.6 3.9 4.4 4.5 4.4

Office clerks 3.2 -2.0 -0.2 -0.6 -0.4

Customer services clerks 2.6 5.6 3.4 2.4 2.8

Personal and protective services workers 2.2 5.1 3.6 2.0 2.7

Models, salespersons and demonstrators 4.2 3.3 2.3 1.9 2.1

Skilled agricultural and fishery workers -2.1 -4.0 -2.2 -2.2 -2.2

Extraction and building trades workers 2.3 3.2 2.3 -0.3 0.8

Metal, machinery and related trades workers 0.0 -3.2 0.0 -0.5 -0.3

Precision, handicraft, craft printing and related trades workers -3.4 1.9 -2.1 -2.9 -2.5

Other craft and related trades workers -1.6 -4.9 -2.7 -2.9 -2.8

Stationary plant and related operators -2.8 2.9 -0.3 -0.3 -0.3

Machine operators and assemblers -3.0 4.1 1.6 1.3 1.4

Drivers and mobile plant operators 1.6 1.1 1.1 1.1 1.1

Sales and services elementary occupations 2.2 11.2 3.5 1.9 2.6

Agricultural, fishery and related labourers -11.8 16.4 3.2 3.2 3.2

Labourers in mining, construction, manufacturing and transport 2.1 0.2 0.8 0.0 0.4

All occupations 0.6 1.4 1.1 0.6 0.8

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.7.  Employment change by occupation, broad group, 
Greece (ʼ000)

Change 1996-2001 2001-06 2006-10 2010-15 2006-15

Armed forces -7 7 1 1 3

Legislators and senior officials 0 1 0 0 0

Corporate managers -6 17 9 9 18

Managers of small enterprises -30 72 4 -14 -11

Physical, mathematical and engineering science professionals 9 -28 7 8 15

Life science and health professionals -5 17 0 -1 -1

Teaching professionals 21 15 9 10 19

Other professionals 12 -21 -2 -2 -4

Physical and engineering science associate professionals -4 25 5 4 9

Life science and health associate professionals 8 16 9 11 20

Teaching associate professionals 3 2 2 3 5

Other associate professionals 25 26 29 44 73

Office clerks 54 -35 -2 -10 -12

Customer services clerks 11 29 17 17 35

Personal and protective services workers 28 75 51 41 91

Models, salespersons and demonstrators 40 39 24 28 52

Skilled agricultural and fishery workers -71 -118 -45 -51 -96

Extraction and building trades workers 29 46 30 -6 25

Metal, machinery and related trades workers 0 -28 0 -4 -4

Precision, handicraft, craft printing and related trades workers -5 2 -2 -3 -6

Other craft and related trades workers -15 -38 -14 -17 -30

Stationary plant and related operators -3 3 0 0 -1

Machine operators and assemblers -13 17 6 6 13

Drivers and mobile plant operators 17 13 11 14 25

Sales and services elementary occupations 17 117 41 32 73

Agricultural, fishery and related labourers -8 10 3 4 6

Labourers in mining, construction, manufacturing and transport 7 1 2 0 2

All occupations 116 282 195 125 320

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.8.  Employment by qualification/level of education, Greece

1996 2001 2006 2010 2015

Level (’000)

Low qualification 1 930 1 686 1 666 1 501 1 231

Medium qualification 1 186 1 448 1 655 1 900 2 151

High qualification 689 787 882 997 1 140

All qualifications 3 805 3 921 4 203 4 398 4 522

Share (%)

Low qualification 50.7 43.0 39.7 34.1 27.2

Medium qualification 31.2 36.9 39.4 43.2 47.6

High qualification 18.1 20.1 21.0 22.7 25.2

All qualifications 100.0 100.0 100.0 100.0 100.0

1996-2001 2001-06 2006-10 2010-15 2006-15

Growth (% per annum)

Low qualification -2.7 -0.2 -2.6 -3.9 -3.3

Medium qualification 4.1 2.7 3.5 2.5 3.0

High qualification 2.7 2.3 3.1 2.7 2.9

All qualifications 0.6 1.4 1.1 0.6 0.8

Change (’000)

Low qualification -244 -19 -166 -269 -435

Medium qualification 262 206 245 252 497

High qualification 98 95 116 142 258

All qualifications 116 282 195 125 320

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Figure 6.3.  Employment trends by qualification/level of education,
Greece (ʼ000)

6.2.1.3.  Replacement demand
Table 6.9 presents estimates of replacement demand and total requirements
(job openings) for broad occupational groups, based on the cohort component
approach described in Chapter 5. More detailed results are also available by
the 27 occupational categories and by qualification/level of education. These
results emphasise the crucial importance of considering replacement needs
and are generally much larger than expansion demand.
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Table 6.9. Replacement demand by occupation, broad group, Greece

1996 2001 2006

Level (’000)
Armed forces 43 36 43
Legislators, senior officials and managers 376 340 430
Professionals 455 492 475
Technicians and associate professionals 211 244 313
Clerks 396 461 455
Service workers and shop and market sales workers 412 480 594
Skilled agricultural and fishery workers 718 647 529
Craft and related trades workers 641 651 634
Plant and machine operators and assemblers 317 318 351
Elementary occupations 235 252 380
All occupations 3 805 3 921 4 203
Share (%)
Armed forces 1.1 0.9 1.0
Legislators, senior officials and managers 9.9 8.7 10.2
Professionals 12.0 12.5 11.3
Technicians and associate professionals 5.5 6.2 7.5
Clerks 10.4 11.8 10.8
Service workers and shop and market sales workers 10.8 12.2 14.1
Skilled agricultural and fishery workers 18.9 16.5 12.6
Craft and related trades workers 16.9 16.6 15.1
Plant and machine operators and assemblers 8.3 8.1 8.4
Elementary occupations 6.2 6.4 9.0
All occupations 100.0 100.0 100.0
Growth (% per annum) 1996-2001 2001-06 2006-10

Armed forces -3.5 3.6 0.8
Legislators, senior officials and managers -2.0 4.8 0.7
Professionals 1.6 -0.7 0.7
Technicians and associate professionals 2.9 5.2 3.4
Clerks 3.1 -0.3 0.8
Service workers and shop and market sales workers 3.1 4.3 3.0
Skilled agricultural and fishery workers -2.1 -4.0 -2.2
Craft and related trades workers 0.3 -0.5 0.6
Plant and machine operators and assemblers 0.1 2.0 1.2
Elementary occupations 1.4 8.5 2.9
All occupations 0.6 1.4 1.1

Source:  IER/ROA estimates based on Cambridge Econometrics E3ME.
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2010 2015
Net change Replacement Total

2006-15 demand requirement

45 46 3 11 13
443 437 7 77 84
489 504 29 74 104
357 420 107 65 171
470 477 22 108 130
668 737 144 192 335
484 433 -96 155 59
648 618 -16 171 156
368 388 37 76 113
426 462 82 73 155

4 398 4 522 320 1 001 1 320

1.0 1.0 6.3 24.3 30.6
10.1 9.7 1.7 17.9 19.6
11.1 11.1 6.1 15.7 21.8
8.1 9.3 34.1 20.6 54.7

10.7 10.5 4.9 23.8 28.7
15.2 16.3 24.2 32.3 56.5
11.0 9.6 -18.2 29.3 11.1
14.7 13.7 -2.5 27.0 24.5
8.4 8.6 10.6 21.5 32.2
9.7 10.2 21.6 19.2 40.8

100.0 100.0 7.6 23.8 31.4
2010-15 2006-15

0.6 0.7 0.7 2.4 3.0
-0.2 0.2 0.2 1.8 2.0
0.6 0.7 0.7 1.6 2.2
3.3 3.3 3.3 2.1 5.0
0.3 0.5 0.5 2.4 2.8
2.0 2.4 2.4 3.2 5.1

-2.2 -2.2 -2.2 2.9 1.2
-0.9 -0.3 -0.3 2.7 2.5
1.1 1.1 1.1 2.2 3.1
1.6 2.2 2.2 2.0 3.9
0.6 0.8 0.8 2.4 3.1



6.2.2.  Pan-European results
This section presents a summary of the results summed across EU-25+. They
follow a similar format to those for individual countries.

6.2.2.1.  Prospects by sector
Figure 6.4 illustrates trends by broad sector for EU-25+. As with individual

countries, similar information is available for a 16 industry breakdown and for
41 detailed industries. General trends are not dissimilar to those of Greece,
although the significance of the different sectors obviously varies quite
significantly across countries.

Figure 6.4.  Employment trends by broad sector, EU-25+ (ʼ000)
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Table 6.10.  Employment trends by broad sector, EU-25+

1996 2001 2006 2010 2015

Level (’000)

Primary sector and utilities 15 052 13 446 11 917 10 667 9 629

Manufacturing 37 802 37 297 34 871 35 256 34 414

Construction 13 729 14 514 15 141 15 598 15 583

Distribution and transport 48 356 52 566 54 242 56 078 57 740

Business and other services 34 022 41 627 45 638 49 626 54 559

Non-marketed services 43 753 46 394 48 846 50 175 52 011

All industries 192 714 205 844 210 656 217 399 223 936

Share (%)

Primary sector and utilities 7.8 6.5 5.7 4.9 4.3

Manufacturing 19.6 18.1 16.6 16.2 15.4

Construction 7.1 7.1 7.2 7.2 7.0

Distribution and transport 25.1 25.5 25.7 25.8 25.8

Business and other services 17.7 20.2 21.7 22.8 24.4

Non-marketed services 22.7 22.5 23.2 23.1 23.2

All industries 100.0 100.0 100.0 100.0 100.0

1996-2001 2001-06 2006-10 2010-15 2006-15

Growth (% per annum)

Primary sector and utilities -2.2 -2.4 -2.7 -2.0 -2.3

Manufacturing -0.3 -1.3 0.3 -0.5 -0.1

Construction 1.1 0.8 0.7 0.0 0.3

Distribution and transport 1.7 0.6 0.8 0.6 0.7

Business and other services 4.1 1.9 2.1 1.9 2.0

Non-marketed services 1.2 1.0 0.7 0.7 0.7

All industries 1.3 0.5 0.8 0.6 0.7

Change (’000)

Primary sector and utilities -1 606 -1 529 -1 251 -1 038 -2 289

Manufacturing -505 -2 426 385 -842 -457

Construction 785 627 457 -15 442

Distribution and transport 4 210 1 676 1 836 1 662 3 498

Business and other services 7 606 4 011 3 988 4 933 8 921

Non-marketed services 2 642 2 452 1 329 1 837 3 165

All industries 13 131 4 811 6 743 6 537 13 280

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. In
total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.11.  Employment trends by industry, EU-25+

1996 2001 2006 2010 2015

Level (’000)
Agriculture, etc. 12 230 11 096 9 753 8 690 7 764

Mining and quarrying 1 005 724 651 572 500

Food, drink and tobacco 5 012 4 987 4 781 4 743 4 632

Engineering 7 943 8 096 7 502 7 660 7 542

Rest of manufacturing 24 847 24 214 22 588 22 852 22 241

Electricity, gas and water 1 817 1 626 1 514 1 404 1 364

Construction 13 729 14 514 15 141 15 598 15 583

Distribution 28 945 31 127 32 153 33 042 34 031

Hotels and catering 7 891 9 158 9 932 10 801 11 547

Transport and telecommunications 11 520 12 280 12 157 12 235 12 162

Banking and insurance 5 743 6 028 6 014 6 040 6 032

Other business services 17 424 23 308 26 140 29 196 33 079

Public admin and defence 13 837 14 157 14 258 14 336 14 432

Education 12 896 13 693 14 507 14 927 15 574

Health and social work 17 020 18 545 20 081 20 911 22 005

Miscellaneous services 10 855 12 292 13 485 14 390 15 448

All industries 192 714 205 844 210 656 217 399 223 936
Share (%)
Agriculture, etc. 6.3 5.4 4.6 4.0 3.5

Mining and quarrying 0.5 0.4 0.3 0.3 0.2

Food, drink and tobacco 2.6 2.4 2.3 2.2 2.1

Engineering 4.1 3.9 3.6 3.5 3.4

Rest of manufacturing 12.9 11.8 10.7 10.5 9.9

Electricity, gas and water 0.9 0.8 0.7 0.6 0.6

Construction 7.1 7.1 7.2 7.2 7.0

Distribution 15.0 15.1 15.3 15.2 15.2

Hotels and catering 4.1 4.4 4.7 5.0 5.2

Transport and telecommunications 6.0 6.0 5.8 5.6 5.4

Banking and insurance 3.0 2.9 2.9 2.8 2.7

Other business services 9.0 11.3 12.4 13.4 14.8

Public admin and defence 7.2 6.9 6.8 6.6 6.4

Education 6.7 6.7 6.9 6.9 7.0

Health and social work 8.8 9.0 9.5 9.6 9.8

Miscellaneous services 5.6 6.0 6.4 6.6 6.9

All industries 100.0 100.0 100.0 100.0 100.0

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. In
total these account for some 30 million jobs.
Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.12.  Employment trends by industry, changes, EU-25+

1996 2001 2006 2010 2015

Level (’000)
Agriculture, etc. -1.9 -2.5 -2.8 -2.2 -2.5

Mining and quarrying -6.3 -2.1 -3.2 -2.7 -2.9

Food, drink and tobacco -0.1 -0.8 -0.2 -0.5 -0.4

Engineering 0.4 -1.5 0.5 -0.3 0.1

Rest of manufacturing -0.5 -1.4 0.3 -0.5 -0.2

Electricity, gas and water -2.2 -1.4 -1.9 -0.6 -1.2

Construction 1.1 0.8 0.7 0.0 0.3

Distribution 1.5 0.7 0.7 0.6 0.6

Hotels and catering 3.0 1.6 2.1 1.3 1.7

Transport and telecommunications 1.3 -0.2 0.2 -0.1 0.0

Banking and insurance 1.0 0.0 0.1 0.0 0.0

Other business services 6.0 2.3 2.8 2.5 2.7

Public admin and defence 0.5 0.1 0.1 0.1 0.1

Education 1.2 1.2 0.7 0.9 0.8

Health and social work 1.7 1.6 1.0 1.0 1.0

Miscellaneous services 2.5 1.9 1.6 1.4 1.5

All industries 1.3 0.5 0.8 0.6 0.7
Change (’000)
Agriculture, etc. -1 134 -1 344 -1 062 -926 -1 989

Mining and quarrying -281 -73 -78 -72 -150

Food, drink and tobacco -25 -206 -38 -112 -149

Engineering 153 -595 159 -119 40

Rest of manufacturing -633 -1 625 264 -611 -348

Electricity, gas and water -192 -112 -110 -40 -150

Construction 785 627 457 -15 442

Distribution 2 182 1 025 889 989 1 878

Hotels and catering 1 268 773 869 746 1 615

Transport and telecommunications 760 -123 78 -73 4

Banking and insurance 286 -15 26 -8 18

Other business services 5 884 2 832 3 056 3 883 6 939

Public admin and defence 320 101 78 96 174

Education 797 814 420 647 1 067

Health and social work 1 524 1 536 831 1 094 1 924

Miscellaneous services 1 437 1 193 905 1 058 1 963

All industries 13 131 4 811 6 743 6 537 13 280

NB:  Here and in subsequent tables and figures, estimates for years before 1993 exclude data for certain countries. In total
these account for some 30 million jobs.
Source:  IER estimates based on Cambridge Econometrics E3ME.



6.2.2.2.  Prospects by occupation
Figure 6.5 illustrates similar trends by broad occupation (nine groups). Similar
information is available for a more detailed 27 category breakdown as shown in
Tables 13 and 14. Tables 15 and 16 present an analysis of changes over time.
Again, while there are some similarities with trends in Greece, there are many
differences. The basic data exhibit some discontinuities even at this level,
especially around 2000/01 when some 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 quite extreme results in a
few cases.

Figure 6.5.  Employment trends by broad occupation, EU-25+ (ʼ000)
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Table 6.13.  Employment trends (levels) by occupation, 
broad group, EU-25+ (ʼ000)

Level 1996 2001 2006 2010 2015

Armed forces 1245 1197 1215 1197 1165

Legislators and senior officials 484 603 495 531 596

Corporate managers 8349 9294 9920 11032 12346

Managers of small enterprises 6561 6436 7990 8071 8135

Physical, mathematical and engineering science professionals 5518 5995 6401 6944 7452

Life science and health professionals 3698 3345 3551 3602 3658

Teaching professionals 7862 8057 8464 8595 8736

Other professionals 7143 8086 8933 9927 11265

Physical and engineering science associate professionals 6911 7666 7715 7927 8129

Life science and health associate professionals 4807 5559 5618 5671 5800

Teaching associate professionals 2126 2408 2606 2874 3315

Other associate professionals 13799 16100 18013 19626 21446

Office clerks 20840 20891 18795 18075 16944

Customer services clerks 3792 4198 4522 4758 5100

Personal and protective services workers 15408 17497 18848 20154 21361

Models, salespersons and demonstrators 9977 11221 10642 10611 10656

Skilled agricultural and fishery workers 9829 8960 7789 6817 6082

Extraction and building trades workers 11205 11657 12597 12851 12718

Metal, machinery and related trades workers 11976 11646 10466 10264 9555

Precision, handicraft, craft printing and related trades workers 1865 1614 1444 1298 1171

Other craft and related trades workers 5595 4975 4338 4237 3977

Stationary plant and related operators 2034 2081 2103 2060 2079

Machine operators and assemblers 6622 6961 6498 6588 6596

Drivers and mobile plant operators 8414 8262 8713 8991 9175

Sales and services elementary occupations 10408 14092 15568 17095 18630

Agricultural, fishery and related labourers 1269 1197 1249 1163 1116

Labourers in mining, construction, manufacturing and transport 4978 5848 6163 6440 6735

All occupations 192713 205844 210656 217399 223936

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.14. Employment trends (shares) by occupation, 
broad group, EU-25+ (%)

Share 1996 2001 2006 2010 2015

Armed forces 0.6 0.6 0.6 0.6 0.5

Legislators and senior officials 0.3 0.3 0.2 0.2 0.3

Corporate managers 4.3 4.5 4.7 5.1 5.5

Managers of small enterprises 3.4 3.1 3.8 3.7 3.6

Physical, mathematical and engineering science professionals 2.9 2.9 3.0 3.2 3.3

Life science and health professionals 1.9 1.6 1.7 1.7 1.6

Teaching professionals 4.1 3.9 4.0 4.0 3.9

Other professionals 3.7 3.9 4.2 4.6 5.0

Physical and engineering science associate professionals 3.6 3.7 3.7 3.6 3.6

Life science and health associate professionals 2.5 2.7 2.7 2.6 2.6

Teaching associate professionals 1.1 1.2 1.2 1.3 1.5

Other associate professionals 7.2 7.8 8.6 9.0 9.6

Office clerks 10.8 10.1 8.9 8.3 7.6

Customer services clerks 2.0 2.0 2.1 2.2 2.3

Personal and protective services workers 8.0 8.5 8.9 9.3 9.5

Models, salespersons and demonstrators 5.2 5.5 5.1 4.9 4.8

Skilled agricultural and fishery workers 5.1 4.4 3.7 3.1 2.7

Extraction and building trades workers 5.8 5.7 6.0 5.9 5.7

Metal, machinery and related trades workers 6.2 5.7 5.0 4.7 4.3

Precision, handicraft, craft printing and related trades workers 1.0 0.8 0.7 0.6 0.5

Other craft and related trades workers 2.9 2.4 2.1 1.9 1.8

Stationary plant and related operators 1.1 1.0 1.0 0.9 0.9

Machine operators and assemblers 3.4 3.4 3.1 3.0 2.9

Drivers and mobile plant operators 4.4 4.0 4.1 4.1 4.1

Sales and services elementary occupations 5.4 6.8 7.4 7.9 8.3

Agricultural, fishery and related labourers 0.7 0.6 0.6 0.5 0.5

Labourers in mining, construction, manufacturing and transport 2.6 2.8 2.9 3.0 3.0

All occupations 100.0 100.0 100.0 100.0 100.0

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.15. Employment trends (growth) by occupation, 
broad group, EU-25+ (% per annum)

Growth 1996-2001 2001-06 2006-10 2010-15 2006-15

Armed forces -0.8 0.3 -0.4 -0.5 -0.5

Legislators and senior officials 4.5 -3.9 1.7 2.3 2.1

Corporate managers 2.2 1.3 2.7 2.3 2.5

Managers of small enterprises -0.4 4.4 0.3 0.2 0.2

Physical, mathematical and engineering science professionals 1.7 1.3 2.1 1.4 1.7

Life science and health professionals -2.0 1.2 0.4 0.3 0.3

Teaching professionals 0.5 1.0 0.4 0.3 0.4

Other professionals 2.5 2.0 2.7 2.6 2.6

Physical and engineering science associate professionals 2.1 0.1 0.7 0.5 0.6

Life science and health associate professionals 2.9 0.2 0.2 0.4 0.4

Teaching associate professionals 2.5 1.6 2.5 2.9 2.7

Other associate professionals 3.1 2.3 2.2 1.8 2.0

Office clerks 0.0 -2.1 -1.0 -1.3 -1.1

Customer services clerks 2.1 1.5 1.3 1.4 1.3

Personal and protective services workers 2.6 1.5 1.7 1.2 1.4

Models, salespersons and demonstrators 2.4 -1.1 -0.1 0.1 0.0

Skilled agricultural and fishery workers -1.8 -2.8 -3.3 -2.3 -2.7

Extraction and building trades workers 0.8 1.6 0.5 -0.2 0.1

Metal, machinery and related trades workers -0.6 -2.1 -0.5 -1.4 -1.0

Precision, handicraft, craft printing and related trades workers -2.8 -2.2 -2.6 -2.0 -2.3

Other craft and related trades workers -2.3 -2.7 -0.6 -1.3 -1.0

Stationary plant and related operators 0.5 0.2 -0.5 0.2 -0.1

Machine operators and assemblers 1.0 -1.4 0.3 0.0 0.2

Drivers and mobile plant operators -0.4 1.1 0.8 0.4 0.6

Sales and services elementary occupations 6.2 2.0 2.4 1.7 2.0

Agricultural, fishery and related labourers -1.2 0.9 -1.8 -0.8 -1.3

Labourers in mining, construction, manufacturing and transport 3.3 1.1 1.1 0.9 1.0

All occupations 1.3 0.5 0.8 0.6 0.7

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. 
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.16.  Employment trends (change) by occupation, 
broad group, EU-25+ (ʼ000)

Change 1996-2001 2001-06 2006-10 2010-15 2006-15

Armed forces -48 18 -18 -32 -51

Legislators and senior officials 119 -108 35 65 101

Corporate managers 945 626 1112 1314 2426

Managers of small enterprises -125 1554 81 64 145

Physical, mathematical and engineering science professionals 478 406 543 509 1052

Life science and health professionals -354 206 51 56 107

Teaching professionals 195 408 130 141 271

Other professionals 943 847 994 1338 2332

Physical and engineering science associate professionals 755 48 212 202 414

Life science and health associate professionals 751 60 53 129 182

Teaching associate professionals 282 198 268 441 709

Other associate professionals 2301 1913 1613 1820 3434

Office clerks 51 -2096 -719 -1131 -1851

Customer services clerks 405 324 235 342 578

Personal and protective services workers 2089 1351 1307 1207 2514

Models, salespersons and demonstrators 1244 -579 -31 45 14

Skilled agricultural and fishery workers -869 -1171 -972 -735 -1707

Extraction and building trades workers 452 940 254 -133 121

Metal, machinery and related trades workers -330 -1181 -202 -710 -911

Precision, handicraft, craft printing and related trades workers -251 -171 -146 -127 -273

Other craft and related trades workers -620 -637 -101 -260 -361

Stationary plant and related operators 47 22 -43 19 -24

Machine operators and assemblers 339 -462 89 8 98

Drivers and mobile plant operators -152 451 278 184 461

Sales and services elementary occupations 3684 1476 1527 1535 3062

Agricultural, fishery and related labourers -72 53 -86 -48 -134

Labourers in mining, construction, manufacturing and transport 870 314 278 295 572

All occupations 13131 4811 6743 6537 13280

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. 
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.



6.2.2.3.  Replacement demand
As was the case in Greece, these are based on the cohort component approach
described in Chapter 5. The estimates reflect particular occupational structures
within each country, as revealed by the LFS data. The rates of outflow used to
estimate replacement needs are not customised to reflect detailed sectoral
differences.

Aggregate replacement needs by qualification have also been calculated.
These do not differ by occupation and, therefore, have not been used in the
workbooks.

Outflow rates depend on the age structure of the particular group of workers,
and other specific factors such as mortality. Important among the latter are factors
relating to migration flows between countries; these have become of much greater
significance in recent years. While the general framework developed here allows
for these differences to be considered, its application in this publication is based
on a simpler set of assumptions, so the present set of results should be regarded
as illustrative. The assumptions in the workbooks allow the various components
of replacement needs to be modified by the user.
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Table 6.17. Replacement demand by occupation, broad group, EU-25+

1996 2001 2006

Level (’000)
Armed forces 1 245 1 197 1 215
Legislators, senior officials and managers 15 394 16 333 18 405
Professionals 24 220 25 482 27 349
Technicians and associate professionals 27 643 31 733 33 952
Clerks 24 632 25 088 23 317
Service workers and shop and market sales workers 25 385 28 717 29 490
Skilled agricultural and fishery workers 9 829 8 960 7 789
Craft and related trades workers 30 641 29 893 28 845
Plant and machine operators and assemblers 17 069 17 304 17 314
Elementary occupations 16 655 21 137 22 980
All occupations 192 713 205 844 210 656
Share (%)
Armed forces 0.6 0.6 0.6
Legislators, senior officials and managers 8.0 7.9 8.7
Professionals 12.6 12.4 13.0
Technicians and associate professionals 14.3 15.4 16.1
Clerks 12.8 12.2 11.1
Service workers and shop and market sales workers 13.2 14.0 14.0
Skilled agricultural and fishery workers 5.1 4.4 3.7
Craft and related trades workers 15.9 14.5 13.7
Plant and machine operators and assemblers 8.9 8.4 8.2
Elementary occupations 8.6 10.3 10.9
All occupations 100.0 100.0 100.0
Growth (% per annum) 1996-2001 2001-06 2006-10

Armed forces -0.8 0.3 -0.4
Legislators, senior officials and managers 1.2 2.4 1.6
Professionals 1.0 1.4 1.5
Technicians and associate professionals 2.8 1.4 1.5
Clerks 0.4 -1.5 -0.5
Service workers and shop and market sales workers 2.5 0.5 1.1
Skilled agricultural and fishery workers -1.8 -2.8 -3.3
Craft and related trades workers -0.5 -0.7 -0.2
Plant and machine operators and assemblers 0.3 0.0 0.5
Elementary occupations 4.9 1.7 1.8
All occupations 1.3 0.5 0.8

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. 
In total these account for some 30 million jobs
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2010 2015
Net change Replacement Total

2006-15 demand requirement

1 197 1 165 -51 294 244
19 633 21 076 2 671 4 362 7034
29 067 31 111 3 762 5 747 9509
36 099 38 691 4 739 6 857 11596
22 833 22 044 -1 273 5 772 4498
30 765 32 017 2 528 8 039 10567

6 817 6 082 -1 707 2 201 494
28 650 27 420 -1 425 7 493 6067
17 639 17 850 536 4 048 4584
24 699 26 480 3 501 6 188 9689

217 399 223 936 13 280 51 001 64281

0.6 0.5 -4.2 24.2 20.1
9.0 9.4 14.5 23.7 38.2

13.4 13.9 13.8 21.0 34.8
16.6 17.3 14.0 20.2 34.2
10.5 9.8 -5.5 24.8 19.3
14.2 14.3 8.6 27.3 35.8

3.1 2.7 -21.9 28.3 6.3
13.2 12.2 -4.9 26.0 21.0

8.1 8.0 3.1 23.4 26.5
11.4 11.8 15.2 26.9 42.2

100.0 100.0 6.3 24.2 30.5
2010-15 2006-15

-0.5 -0.5 -0.5 2.4 2.1
1.4 1.5 1.5 2.4 3.7
1.4 1.4 1.4 2.1 3.4
1.4 1.5 1.5 2.1 3.3

-0.7 -0.6 -0.6 2.5 2.0
0.8 0.9 0.9 2.7 3.5

-2.3 -2.7 -2.7 2.8 0.7
-0.9 -0.6 -0.6 2.6 2.1
0.2 0.3 0.3 2.4 2.6
1.4 1.6 1.6 2.7 4.0
0.6 0.7 0.7 2.4 3.0

Source:  IER estimates based on Cambridge Econometrics E3ME.



6.2.3.  Detailed pan-European results by country
This section presents a range of comparisons across all 27 European
countries covered in the present analysis and also EU-25+. More detailed
information is available using the 27 occupations and 41 industries
distinguished in the full database (country workbooks).

6.2.3.1.  Prospects by sector
Table 6.18 provides an overall summary of the employment estimates and
projections by country. The table illustrates the relative sizes of the 27
countries in terms of total employment, as well as overall trends in each case.

Tables 6.19-6.24 enable comparisons across countries at more detailed
sectoral level, here focusing on six broad sectors. Even at this broad level,
significant variations across countries reflect their existing sectoral
specialisation and stages of economic development. Despite this, some
common themes emerge in terms of changes over time at this broad level,
notably the declining shares of primary and manufacturing sectors and the
growth in services.
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Table 6.18.  Changes in employment by country

All Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15

industries
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 3 881 4 256 4 420 4 556 2.0 2.0 2.0 2.0 163 3.8 0.9 137 3.1 0.6

CZ 5 195 5 076 5 148 5 247 2.7 2.4 2.4 2.3 72 1.4 0.4 99 1.9 0.4

DK 2 584 2 776 2 824 2 828 1.3 1.3 1.3 1.3 48 1.7 0.4 4 0.1 0.0

DE 37 270 38 095 39 014 40 068 19.3 18.1 17.9 17.9 918 2.4 0.6 1054 2.7 0.5

EE 609 634 614 610 0.3 0.3 0.3 0.3 -20 -3.2 -0.8 -4 -0.6 -0.1

EL 3 805 4 203 4 398 4 522 2.0 2.0 2.0 2.0 195 4.6 1.1 125 2.8 0.6

ES 13 744 19 181 19 892 20 453 7.1 9.1 9.2 9.1 711 3.7 0.9 561 2.8 0.6

FR 22 780 25 135 25 993 26 913 11.8 11.9 12.0 12.0 858 3.4 0.8 920 3.5 0.7

IE 1 330 1 982 2 095 2 229 0.7 0.9 1.0 1.0 113 5.7 1.4 134 6.4 1.2

IT 21 968 24 369 25 198 25 996 11.4 11.6 11.6 11.6 829 3.4 0.8 799 3.2 0.6

CY 300 375 408 458 0.2 0.2 0.2 0.2 34 9.0 2.2 50 12.2 2.3

LV 944 1 034 1 057 1 053 0.5 0.5 0.5 0.5 22 2.1 0.5 -4 -0.4 -0.1

LT 1 496 1 482 1 522 1 543 0.8 0.7 0.7 0.7 40 2.7 0.7 21 1.4 0.3

LU 220 311 328 351 0.1 0.1 0.2 0.2 17 5.5 1.3 23 7.0 1.4

HU 3 605 3 925 3 985 4 099 1.9 1.9 1.8 1.8 60 1.5 0.4 115 2.9 0.6

MT 142 150 157 164 0.1 0.1 0.1 0.1 7 4.4 1.1 8 4.9 1.0

NL 7 307 8 265 8 596 8 867 3.8 3.9 4.0 4.0 331 4.0 1.0 271 3.1 0.6

AT 3 904 4 102 4 218 4 389 2.0 1.9 1.9 2.0 116 2.8 0.7 171 4.1 0.8

PL 13 745 13 356 13 758 14 032 7.1 6.3 6.3 6.3 402 3.0 0.7 274 2.0 0.4

PT 4 555 5 025 5 132 5 345 2.4 2.4 2.4 2.4 106 2.1 0.5 213 4.2 0.8

SI 894 904 943 977 0.5 0.4 0.4 0.4 39 4.3 1.1 34 3.6 0.7

SK 2 156 2 086 2 116 2 104 1.1 1.0 1.0 0.9 30 1.4 0.4 -12 -0.6 -0.1

FI 2 084 2 385 2 391 2 408 1.1 1.1 1.1 1.1 5 0.2 0.1 18 0.7 0.1

SE 4 066 4 311 4 364 4 407 2.1 2.0 2.0 2.0 53 1.2 0.3 43 1.0 0.2

UK 28 021 30 584 31 835 33 212 14.5 14.5 14.6 14.8 1 251 4.1 1.0 1 377 4.3 0.9

NO 2 152 2 399 2 478 2 552 1.1 1.1 1.1 1.1 80 3.3 0.8 74 3.0 0.6

CH 3 957 4 252 4 517 4 551 2.1 2.0 2.1 2.0 265 6.2 1.5 34 0.8 0.2

EU-25+ 192 714 210 656 217 399 223 936 100.0 100.0 100.0 100.0 6 743 3.2 0.8 6 537 3.0 0.6

EU-25 186 604 204 005 210 403 216 832 96.8 96.8 96.8 96.8 6 399 3.1 0.8 6 429 3.1 0.6

NB: In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.
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Table 6.19. Changes in employment by country, 
primary sector and utilities

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 137 110 100 89 0.9 0.9 0.9 0.9 -10 -8.8 -2.3 -11 -10.7 -2.2

CZ 495 303 293 281 3.3 2.5 2.7 2.9 -11 -3.6 -0.9 -11 -3.8 -0.8

DK 133 114 102 95 0.9 1.0 1.0 1.0 -13 -11.2 -2.9 -7 -6.7 -1.4

DE 1 541 1 197 1 063 953 10.2 10.0 10.0 9.9 -134 -11.2 -2.9 -110 -10.4 -2.2

EE 75 47 43 36 0.5 0.4 0.4 0.4 -4 -9.1 -2.4 -7 -16.1 -3.4

EL 798 607 564 518 5.3 5.1 5.3 5.4 -43 -7.0 -1.8 -46 -8.2 -1.7

ES 1 211 1 104 916 734 8.0 9.3 8.6 7.6 -189 -17.1 -4.6 -182 -19.9 -4.3

FR 1 247 1 082 1 041 1 076 8.3 9.1 9.8 11.2 -40 -3.7 -0.9 34 3.3 0.6

IE 158 133 119 110 1.1 1.1 1.1 1.1 -14 -10.7 -2.8 -9 -7.9 -1.6

IT 1 458 1 046 963 801 9.7 8.8 9.0 8.3 -83 -7.9 -2.0 -162 -16.8 -3.6

CY 23 18 18 18 0.2 0.2 0.2 0.2 0 0.0 0.0 0 0.0 0.0

LV 182 139 122 99 1.2 1.2 1.1 1.0 -17 -12.1 -3.2 -23 -18.8 -4.1

LT 346 215 165 123 2.3 1.8 1.5 1.3 -50 -23.3 -6.4 -42 -25.4 -5.7

LU 6 6 6 5 0.0 0.0 0.1 0.1 0 -1.8 -0.4 0 -7.1 -1.5

HU 424 274 256 239 2.8 2.3 2.4 2.5 -18 -6.5 -1.7 -17 -6.6 -1.4

MT 7 6 5 5 0.0 0.0 0.1 0.1 0 -5.3 -1.3 0 -3.7 -0.8

NL 343 301 290 277 2.3 2.5 2.7 2.9 -11 -3.6 -0.9 -13 -4.4 -0.9

AT 637 534 515 487 4.2 4.5 4.8 5.1 -19 -3.5 -0.9 -28 -5.5 -1.1

PL 3 380 2 752 2 263 2 018 22.5 23.1 21.2 21.0 -490 -17.8 -4.8 -245 -10.8 -2.3

PT 587 534 510 483 3.9 4.5 4.8 5.0 -24 -4.4 -1.1 -27 -5.4 -1.1

SI 143 106 90 74 0.9 0.9 0.8 0.8 -16 -15.4 -4.1 -15 -17.1 -3.7

SK 234 125 113 102 1.6 1.1 1.1 1.1 -12 -9.6 -2.5 -11 -9.6 -2.0

FI 179 134 121 110 1.2 1.1 1.1 1.1 -13 -9.8 -2.5 -10 -8.5 -1.8

SE 164 143 136 129 1.1 1.2 1.3 1.3 -6 -4.6 -1.2 -7 -5.4 -1.1

UK 784 590 598 548 5.2 4.9 5.6 5.7 8 1.3 0.3 -50 -8.4 -1.7

NO 145 122 106 89 1.0 1.0 1.0 0.9 -17 -13.5 -3.6 -17 -16.0 -3.4

CH 215 176 151 130 1.4 1.5 1.4 1.3 -26 -14.6 -3.9 -21 -13.7 -2.9

EU-25+ 15 052 11 917 10 667 9 629 100.0 100.0 100.0 100.0 -1251 -10.5 -2.7 -1038 -9.7 -2.0

EU-25 14 692 11 619 10 411 9 410 97.6 97.5 97.6 97.7 -1208 -10.4 -2.7 -1000 -9.6 -2.0

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. 
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.20. Changes in employment by country, manufacturing

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 669 596 568 538 1.8 1.7 1.6 1.6 -28 -4.7 -1.2 -30 -5.3 -1.1

CZ 1 458 1 356 1 394 1 445 3.9 3.9 4.0 4.2 38 2.8 0.7 51 3.7 0.7

DK 456 409 387 381 1.2 1.2 1.1 1.1 -22 -5.4 -1.4 -6 -1.6 -0.3

DE 8 212 7 400 7 637 7 285 21.7 21.2 21.7 21.2 237 3.2 0.8 -352 -4.6 -0.9

EE 148 135 141 144 0.4 0.4 0.4 0.4 6 4.3 1.1 4 2.6 0.5

EL 626 566 568 558 1.7 1.6 1.6 1.6 2 0.4 0.1 -10 -1.8 -0.4

ES 2 513 3 071 3 051 2 990 6.6 8.8 8.7 8.7 -20 -0.6 -0.2 -61 -2.0 -0.4

FR 3 678 3 392 3 314 3 230 9.7 9.7 9.4 9.4 -78 -2.3 -0.6 -85 -2.5 -0.5

IE 256 270 263 262 0.7 0.8 0.7 0.8 -7 -2.8 -0.7 -1 -0.3 -0.1

IT 5 005 4 971 4 985 4 933 13.2 14.3 14.1 14.3 14 0.3 0.1 -52 -1.1 -0.2

CY 42 37 38 39 0.1 0.1 0.1 0.1 1 3.2 0.8 1 1.6 0.3

LV 179 164 164 148 0.5 0.5 0.5 0.4 0 -0.1 0.0 -16 -9.9 -2.1

LT 278 256 248 234 0.7 0.7 0.7 0.7 -8 -3.2 -0.8 -15 -5.9 -1.2

LU 31 32 33 33 0.1 0.1 0.1 0.1 1 3.5 0.9 0 1.2 0.2

HU 851 869 838 805 2.3 2.5 2.4 2.3 -32 -3.6 -0.9 -32 -3.9 -0.8

MT 33 29 29 28 0.1 0.1 0.1 0.1 0 -0.3 -0.1 0 -0.4 -0.1

NL 1 051 969 1 000 950 2.8 2.8 2.8 2.8 31 3.2 0.8 -50 -5.0 -1.0

AT 685 644 626 612 1.8 1.8 1.8 1.8 -18 -2.7 -0.7 -15 -2.3 -0.5

PL 3 096 2 637 3 065 3 091 8.2 7.6 8.7 9.0 429 16.3 3.8 25 0.8 0.2

PT 989 879 845 854 2.6 2.5 2.4 2.5 -33 -3.8 -1.0 9 1.0 0.2

SI 269 242 244 246 0.7 0.7 0.7 0.7 3 1.0 0.3 2 0.9 0.2

SK 590 498 499 447 1.6 1.4 1.4 1.3 1 0.2 0.1 -52 -10.4 -2.2

FI 417 417 402 394 1.1 1.2 1.1 1.1 -16 -3.7 -0.9 -8 -2.0 -0.4

SE 742 702 708 727 2.0 2.0 2.0 2.1 6 0.9 0.2 19 2.7 0.5

UK 4 480 3 391 3 223 3 060 11.9 9.7 9.1 8.9 -168 -4.9 -1.3 -163 -5.1 -1.0

NO 304 280 284 285 0.8 0.8 0.8 0.8 4 1.4 0.3 1 0.5 0.1

CH 742 661 702 698 2.0 1.9 2.0 2.0 42 6.3 1.5 -5 -0.7 -0.1

EU-25+ 37 802 34 871 35 256 34 414 100.0 100.0 100.0 100.0 385 1.1 0.3 -842 -2.4 -0.5

EU-25 36 755 33 931 34 270 33 431 97.2 97.3 97.2 97.1 339 1.0 0.2 -838 -2.4 -0.5

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.
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Table 6.21. Changes in employment by country, construction

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 233 247 258 263 1.7 1.6 1.7 1.7 11 4.5 1.1 5 1.8 0.4

CZ 508 432 415 395 3.7 2.9 2.7 2.5 -17 -3.9 -1.0 -20 -4.9 -1.0

DK 148 174 181 177 1.1 1.1 1.2 1.1 7 4.0 1.0 -5 -2.5 -0.5

DE 3 126 2 139 2 087 2 024 22.8 14.1 13.4 13.0 -52 -2.4 -0.6 -64 -3.0 -0.6

EE 35 58 47 43 0.3 0.4 0.3 0.3 -11 -19.7 -5.3 -3 -7.3 -1.5

EL 252 348 396 402 1.8 2.3 2.5 2.6 48 13.9 3.3 6 1.5 0.3

ES 1 243 2 383 2 487 2 392 9.1 15.7 15.9 15.3 104 4.4 1.1 -95 -3.8 -0.8

FR 1 426 1 601 1 661 1 657 10.4 10.6 10.6 10.6 60 3.7 0.9 -4 -0.2 0.0

IE 101 251 259 268 0.7 1.7 1.7 1.7 9 3.4 0.8 9 3.3 0.6

IT 1 469 1 831 1 801 1 765 10.7 12.1 11.5 11.3 -29 -1.6 -0.4 -36 -2.0 -0.4

CY 28 37 41 48 0.2 0.2 0.3 0.3 5 12.5 3.0 7 16.0 3.0

LV 51 90 98 105 0.4 0.6 0.6 0.7 8 8.8 2.1 7 7.2 1.4

LT 99 146 195 205 0.7 1.0 1.2 1.3 49 33.3 7.4 10 5.1 1.0

LU 24 30 31 33 0.2 0.2 0.2 0.2 1 4.7 1.2 2 6.1 1.2

HU 218 319 355 408 1.6 2.1 2.3 2.6 37 11.6 2.8 52 14.7 2.8

MT 6 8 9 10 0.0 0.1 0.1 0.1 1 14.1 3.4 1 9.0 1.7

NL 445 499 524 557 3.2 3.3 3.4 3.6 25 4.9 1.2 33 6.2 1.2

AT 297 267 265 263 2.2 1.8 1.7 1.7 -2 -0.7 -0.2 -2 -0.9 -0.2

PL 843 678 812 802 6.1 4.5 5.2 5.1 134 19.8 4.6 -11 -1.3 -0.3

PT 398 462 472 484 2.9 3.1 3.0 3.1 9 2.0 0.5 12 2.5 0.5

SI 58 66 74 82 0.4 0.4 0.5 0.5 8 12.1 2.9 8 10.4 2.0

SK 158 138 154 161 1.2 0.9 1.0 1.0 16 11.4 2.7 7 4.6 0.9

FI 123 166 170 175 0.9 1.1 1.1 1.1 4 2.2 0.6 5 2.9 0.6

SE 209 248 211 202 1.5 1.6 1.4 1.3 -38 -15.1 -4.0 -9 -4.3 -0.9

UK 1 797 2 073 2 136 2 216 13.1 13.7 13.7 14.2 62 3.0 0.7 81 3.8 0.7

NO 120 145 148 152 0.9 1.0 0.9 1.0 3 2.0 0.5 4 2.4 0.5

CH 314 306 313 300 2.3 2.0 2.0 1.9 7 2.3 0.6 -13 -4.0 -0.8

EU-25+ 13 729 15 141 15 598 15 583 100.0 100.0 100.0 100.0 457 3.0 0.7 -15 -0.1 0.0

EU-25 13 295 14 690 15 137 15 131 96.8 97.0 97.0 97.1 447 3.0 0.8 -6 0.0 0.0

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source:  IER estimates based on Cambridge Econometrics E3ME.
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Table 6.22.  Changes in employment by country, 
distribution and transport

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 982 1 050 1 094 1 107 2.0 1.9 1.9 1.9 43 4.1 1.0 13 1.2 0.2

CZ 1 259 1 287 1 324 1 364 2.6 2.4 2.4 2.4 37 2.8 0.7 40 3.0 0.6

DK 661 719 729 724 1.4 1.3 1.3 1.3 10 1.4 0.3 -4 -0.6 -0.1

DE 9 326 9 482 9 645 9 758 19.3 17.5 17.2 16.9 162 1.7 0.4 113 1.2 0.2

EE 160 170 160 155 0.3 0.3 0.3 0.3 -10 -6.2 -1.6 -4 -2.7 -0.5

EL 1 027 1 272 1 382 1 490 2.1 2.3 2.5 2.6 110 8.7 2.1 109 7.9 1.5

ES 3 747 5 333 5 775 6 194 7.7 9.8 10.3 10.7 442 8.3 2.0 419 7.3 1.4

FR 5 169 5 933 6 131 6 322 10.7 10.9 10.9 10.9 198 3.3 0.8 191 3.1 0.6

IE 322 518 545 579 0.7 1.0 1.0 1.0 27 5.2 1.3 34 6.3 1.2

IT 5 346 5 937 6 013 6 102 11.1 10.9 10.7 10.6 77 1.3 0.3 89 1.5 0.3

CY 104 133 144 156 0.2 0.2 0.3 0.3 10 7.6 1.8 13 8.9 1.7

LV 217 287 295 298 0.4 0.5 0.5 0.5 9 3.0 0.8 3 1.0 0.2

LT 325 387 424 466 0.7 0.7 0.8 0.8 37 9.4 2.3 43 10.1 1.9

LU 62 83 88 96 0.1 0.2 0.2 0.2 5 5.8 1.4 8 8.5 1.6

HU 922 1 029 1 053 1 070 1.9 1.9 1.9 1.9 24 2.3 0.6 17 1.6 0.3

MT 38 41 45 49 0.1 0.1 0.1 0.1 3 7.7 1.9 5 10.3 2.0

NL 1 873 2 168 2 237 2 308 3.9 4.0 4.0 4.0 69 3.2 0.8 71 3.2 0.6

AT 1 047 1 135 1 159 1 191 2.2 2.1 2.1 2.1 24 2.1 0.5 32 2.7 0.5

PL 2 954 2 997 3 116 3 229 6.1 5.5 5.6 5.6 119 4.0 1.0 113 3.6 0.7

PT 1 014 1 275 1 393 1 506 2.1 2.4 2.5 2.6 118 9.3 2.2 113 8.1 1.6

SI 194 200 216 226 0.4 0.4 0.4 0.4 16 7.8 1.9 10 4.5 0.9

SK 494 584 564 557 1.0 1.1 1.0 1.0 -21 -3.6 -0.9 -6 -1.1 -0.2

FI 476 557 559 563 1.0 1.0 1.0 1.0 2 0.3 0.1 4 0.7 0.1

SE 902 958 976 995 1.9 1.8 1.7 1.7 18 1.9 0.5 18 1.9 0.4

UK 8 014 8 931 9 243 9 457 16.6 16.5 16.5 16.4 313 3.5 0.9 213 2.3 0.5

NO 568 617 633 656 1.2 1.1 1.1 1.1 16 2.6 0.6 23 3.6 0.7

CH 1 153 1 158 1 139 1 123 2.4 2.1 2.0 1.9 -20 -1.7 -0.4 -16 -1.4 -0.3

EU-25+ 48 356 54 242 56 078 57 740 100.0 100.0 100.0 100.0 1836 3.4 0.8 1662 3.0 0.6

EU-25 46 635 52 466 54 306 55 961 96.4 96.7 96.8 96.9 1840 3.5 0.9 1655 3.0 0.6

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

Distribut-
ion and
transport
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Table 6.23.  Changes in employment by country, 
business and other services

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 808 1 021 1 111 1 213 2.4 2.2 2.2 2.2 90 8.8 2.1 102 9.2 1.8

CZ 646 831 867 914 1.9 1.8 1.7 1.7 35 4.2 1.0 47 5.4 1.1

DK 414 525 561 563 1.2 1.1 1.1 1.0 37 7.0 1.7 2 0.3 0.1

DE 6 748 9 005 9 452 10 367 19.8 19.7 19.0 19.0 447 5.0 1.2 915 9.7 1.9

EE 65 89 91 99 0.2 0.2 0.2 0.2 2 2.5 0.6 7 8.1 1.6

EL 432 641 690 724 1.3 1.4 1.4 1.3 50 7.7 1.9 34 4.9 1.0

ES 2 290 3 761 4 011 4 330 6.7 8.2 8.1 7.9 250 6.7 1.6 320 8.0 1.5

FR 4 587 5 920 6 413 6 900 13.5 13.0 12.9 12.6 492 8.3 2.0 488 7.6 1.5

IE 209 392 452 510 0.6 0.9 0.9 0.9 60 15.4 3.6 58 12.9 2.5

IT 4 329 6 042 6 726 7 474 12.7 13.2 13.6 13.7 684 11.3 2.7 748 11.1 2.1

CY 50 78 95 118 0.1 0.2 0.2 0.2 16 20.7 4.8 23 24.4 4.5

LV 101 139 150 158 0.3 0.3 0.3 0.3 11 8.1 2.0 8 5.3 1.0

LT 120 159 173 189 0.4 0.3 0.3 0.3 14 8.6 2.1 16 9.4 1.8

LU 60 108 117 128 0.2 0.2 0.2 0.2 8 7.8 1.9 12 9.9 1.9

HU 382 546 591 664 1.1 1.2 1.2 1.2 45 8.3 2.0 73 12.3 2.4

MT 24 29 32 34 0.1 0.1 0.1 0.1 2 7.5 1.8 2 7.3 1.4

NL 1 889 2 267 2 444 2 607 5.6 5.0 4.9 4.8 178 7.8 1.9 163 6.7 1.3

AT 507 691 783 917 1.5 1.5 1.6 1.7 92 13.3 3.2 134 17.1 3.2

PL 1 195 1 693 1 866 2 212 3.5 3.7 3.8 4.1 173 10.2 2.5 346 18.5 3.5

PT 692 835 875 987 2.0 1.8 1.8 1.8 40 4.8 1.2 112 12.8 2.4

SI 101 130 151 166 0.3 0.3 0.3 0.3 21 16.3 3.8 15 9.9 1.9

SK 233 287 325 354 0.7 0.6 0.7 0.6 38 13.2 3.1 29 8.8 1.7

FI 303 426 451 482 0.9 0.9 0.9 0.9 25 5.9 1.4 31 6.9 1.3

SE 718 885 979 1 043 2.1 1.9 2.0 1.9 94 10.6 2.6 64 6.6 1.3

UK 6 060 7 722 8 519 9 601 17.8 16.9 17.2 17.6 797 10.3 2.5 1082 12.7 2.4

NO 291 409 451 491 0.9 0.9 0.9 0.9 42 10.4 2.5 39 8.7 1.7

CH 768 1 009 1 252 1 316 2.3 2.2 2.5 2.4 243 24.1 5.6 64 5.1 1.0

EU-25+ 34 022 45 638 49 626 54 559 100.0 100.0 100.0 100.0 3988 8.7 2.1 4933 9.9 1.9

EU-25 32 962 44 220 47 922 52 753 96.9 96.9 96.6 96.7 3702 8.4 2.0 4831 10.1 1.9

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. 
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

Business
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Table 6.24.  Changes in employment by country, 
non-marketed services

Level (’000)
Share of EU-25+

Change 2006-10 Change 2010-15
total (%)

1996 2006 2010 2015 1996 2006 2010 2015 ’000 % % p.a. ’000 % % p.a.

BE 1 053 1 232 1 289 1 347 2.4 2.5 2.6 2.6 57 4.6 1.1 58 4.5 0.9

CZ 828 866 856 848 1.9 1.8 1.7 1.6 -10 -1.1 -0.3 -8 -0.9 -0.2

DK 772 836 865 889 1.8 1.7 1.7 1.7 29 3.5 0.9 24 2.8 0.6

DE 8 317 8 871 9 129 9 682 19.0 18.2 18.2 18.6 258 2.9 0.7 553 6.1 1.2

EE 125 135 133 133 0.3 0.3 0.3 0.3 -2 -1.6 -0.4 0 -0.2 0.0

EL 671 770 798 831 1.5 1.6 1.6 1.6 28 3.6 0.9 33 4.1 0.8

ES 2 740 3 530 3 653 3 814 6.3 7.2 7.3 7.3 123 3.5 0.9 161 4.4 0.9

FR 6 673 7 207 7 433 7 729 15.3 14.8 14.8 14.9 226 3.1 0.8 296 4.0 0.8

IE 284 418 457 500 0.6 0.9 0.9 1.0 39 9.3 2.3 43 9.5 1.8

IT 4 361 4 543 4 709 4 921 10.0 9.3 9.4 9.5 167 3.7 0.9 212 4.5 0.9

CY 54 71 73 79 0.1 0.1 0.1 0.2 2 2.3 0.6 7 9.5 1.8

LV 214 216 227 245 0.5 0.4 0.5 0.5 11 5.3 1.3 17 7.5 1.5

LT 328 319 318 327 0.7 0.7 0.6 0.6 -1 -0.2 0.0 9 2.8 0.6

LU 36 52 54 56 0.1 0.1 0.1 0.1 1 2.7 0.7 2 3.5 0.7

HU 809 889 892 914 1.8 1.8 1.8 1.8 3 0.4 0.1 22 2.4 0.5

MT 34 37 38 38 0.1 0.1 0.1 0.1 0 1.3 0.3 0 0.8 0.2

NL 1 706 2 061 2 102 2 168 3.9 4.2 4.2 4.2 40 2.0 0.5 66 3.1 0.6

AT 731 832 870 921 1.7 1.7 1.7 1.8 38 4.6 1.1 51 5.8 1.1

PL 2 277 2 599 2 636 2 681 5.2 5.3 5.3 5.2 37 1.4 0.4 45 1.7 0.3

PT 875 1 042 1 037 1 032 2.0 2.1 2.1 2.0 -5 -0.4 -0.1 -5 -0.5 -0.1

SI 130 160 168 183 0.3 0.3 0.3 0.4 8 5.1 1.3 14 8.6 1.7

SK 445 453 462 483 1.0 0.9 0.9 0.9 8 1.8 0.5 22 4.7 0.9

FI 586 685 688 684 1.3 1.4 1.4 1.3 4 0.5 0.1 -4 -0.6 -0.1

SE 1 331 1 375 1 354 1 311 3.0 2.8 2.7 2.5 -22 -1.6 -0.4 -43 -3.2 -0.6

UK 6 886 7 878 8 117 8 331 15.7 16.1 16.2 16.0 239 3.0 0.7 215 2.6 0.5

NO 724 826 857 881 1.7 1.7 1.7 1.7 31 3.7 0.9 24 2.8 0.6

CH 765 943 961 985 1.7 1.9 1.9 1.9 19 2.0 0.5 24 2.5 0.5

EU-25+ 43 753 48 846 50 175 52 011 100.0 100.0 100.0 100.0 1329 2.7 0.7 1837 3.7 0.7

EU-25 42 265 47 078 48 357 50 145 96.6 96.4 96.4 96.4 1279 2.7 0.7 1789 3.7 0.7

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

Non-
marketed
services



6.2.3.2.  Prospects by occupation
Tables 6.25 to 6.28 illustrate how occupational employment structures vary
across Europe, as well as showing how changes over time compare. In the
sectors, there are many common themes but also many differences, especially
at more detailed levels.

These results are crucially dependent on:
(a)  the original LFS data;
(b)  the method used for projections.

Chapter 4 discusses these points in some detail. It is clear that there is
considerable room for improvement in the basic data.
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Table 6.25.  Occupational employment by country 2006 (ʼ000)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE 30 489 884 498 645 451 90 412 349 408 4 256

CZ 16 339 559 1 119 352 631 79 891 785 305 5 076

DK 16 220 420 578 269 437 70 297 172 298 2 776

DE 193 2 162 5 025 7 963 4 687 5 124 671 5 639 2 602 4 031 38 095

EE 4 80 98 79 28 77 12 103 96 57 634

EL 43 430 475 313 455 594 529 634 351 380 4 203

ES 101 1 322 2 038 2 018 1 689 3 069 553 3 198 1 811 3 382 19 181

FR 279 2 082 3 382 4 341 3 020 3 122 946 2 926 2 220 2 816 25 135

IE 6 320 308 126 260 318 15 286 174 168 1 982

IT 237 2 153 1 925 4 845 2 549 3 027 488 4 169 2 183 2 793 24 369

CY 4 12 42 44 57 66 10 50 25 64 375

LV 0 137 117 143 50 113 66 170 108 130 1 034

LT 6 135 254 129 58 167 136 289 145 164 1 482

LU 1 24 51 45 47 29 4 39 22 48 311

HU 17 298 525 535 359 566 116 708 478 323 3 925

MT 1 13 18 25 18 21 2 17 16 20 150

NL 33 848 1 391 1 396 1 061 1 186 122 787 470 971 8 265

AT 10 275 375 760 468 520 453 502 252 489 4 102

PL 61 889 2 094 1 530 1 010 1 287 2 125 2 129 1 228 1 003 13 356

PT 34 400 484 492 521 708 470 929 385 603 5 025

SI 4 63 145 152 73 90 69 108 137 62 904

SK 11 131 245 404 138 314 22 345 298 177 2 086

FI 12 233 391 393 158 397 104 297 192 206 2 385

SE 9 211 735 859 408 821 99 427 463 279 4 311

UK 71 4 703 4 377 3 762 4 194 5 168 313 2 603 1 960 3 433 30 584

NO 11 152 262 567 183 585 68 253 179 141 2 399

CH 4 280 727 836 560 604 156 641 214 230 4 252

EU-25+ 1 215 1 8405 27 349 33 952 23 317 29 490 7 789 28 845 17 314 22 980 210 656

EU-25 1 200 1 7973 26 360 32 549 22 574 28 301 7 565 27 952 16 921 22 608 204 005

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations
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Table 6.26.  Projected employment by country and occupation (ʼ000)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE -10 66 48 128 1 26 -11 -59 93 19 300

CZ 1 -3 22 193 -7 2 -13 -136 171 -58 171

DK 0 20 88 86 -55 -24 -14 -26 -25 0 52

DE 8 -83 518 325 -576 856 -144 135 -36 967 1972

EE 1 -8 -1 -8 -1 15 -7 -25 3 7 -24

EL 3 7 29 107 22 144 -96 -16 37 82 320

ES 27 10 230 915 -160 538 -302 -233 -83 329 1272

FR -37 333 317 455 -317 138 0 -181 -57 1127 1778

IE -3 62 71 48 7 50 -5 11 -6 12 247

IT -5 571 358 1262 239 250 -232 -773 -228 185 1628

CY -1 3 13 16 17 -3 -3 4 2 35 84

LV 0 38 14 7 6 9 -30 -9 -17 -2 18

LT 10 -25 74 10 -19 26 -64 27 0 23 61

LU 0 2 15 10 0 7 -1 -7 2 11 40

HU -13 92 66 -11 28 36 -15 -104 54 42 175

MT 1 4 -3 4 -2 4 0 2 -3 6 14

NL -11 -100 117 96 136 139 -28 -38 -22 312 602

AT 0 26 64 186 -7 20 -32 -52 -51 133 287

PL 1 183 586 137 97 -212 -624 361 88 59 676

PT -9 45 197 4 34 15 -21 -78 69 63 319

SI 0 19 58 40 -18 -5 -25 10 -13 8 73

SK 5 10 26 31 -31 45 -2 -43 -6 -17 18

FI -2 120 23 45 -62 33 -30 -31 -28 -44 23

SE -5 20 30 38 -45 69 4 -51 5 31 96

UK -6 1235 516 420 -484 238 61 -98 564 181 2629

NO -4 -40 62 114 -34 101 -34 3 -5 -11 153

CH 0 62 222 80 -41 7 -39 -19 27 -1 299

EU-25+ -51 2 671 3 762 4 739 -1 273 2 528 -1 707 -1 425 536 3 501 13 280

EU-25 -47 2 649 3 477 4 545 -1 198 2 419 -1 634 -1 410 514 3 512 12 828

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations
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Table 6.27.  Projected employment growth by country and occupation (%)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE -33.5 13.5 5.4 25.7 0.1 5.8 -12.6 -14.4 26.5 4.6 7.0

CZ 3.9 -1.0 3.9 17.3 -2.0 0.3 -17.0 -15.2 21.7 -19.1 3.4

DK -0.5 9.2 21.0 14.9 -20.5 -5.4 -20.6 -8.7 -14.3 0.1 1.9

DE 4.3 -3.8 10.3 4.1 -12.3 16.7 -21.4 2.4 -1.4 24.0 5.2

EE 24.2 -10.4 -1.1 -10.5 -3.7 19.8 -59.7 -24.4 3.6 12.9 -3.8

EL 6.3 1.7 6.1 34.1 4.9 24.2 -18.2 -2.5 10.6 21.6 7.6

ES 26.4 0.8 11.3 45.3 -9.5 17.5 -54.6 -7.3 -4.6 9.7 6.6

FR -13.3 16.0 9.4 10.5 -10.5 4.4 0.0 -6.2 -2.6 40.0 7.1

IE -44.4 19.2 23.1 37.9 2.7 15.7 -33.4 3.7 -3.7 7.4 12.4

IT -2.2 26.5 18.6 26.1 9.4 8.3 -47.5 -18.5 -10.4 6.6 6.7

CY -19.6 28.6 32.1 36.2 29.2 -4.1 -25.1 7.8 6.8 53.8 22.3

LV 0.0 27.7 12.1 5.2 12.4 8.4 -45.7 -5.3 -15.5 -1.2 1.7

LT 165.6 -18.9 29.3 8.0 -32.9 15.6 -47.3 9.2 -0.1 13.9 4.1

LU -31.4 7.4 30.0 21.3 0.0 24.8 -12.5 -17.3 9.3 23.2 12.8

HU -80.4 30.9 12.5 -2.0 7.7 6.4 -13.3 -14.7 11.3 13.1 4.4

MT 110.7 30.4 -16.2 17.7 -10.6 21.6 3.1 11.1 -17.3 28.9 9.5

NL -34.7 -11.8 8.4 6.9 12.8 11.8 -22.9 -4.8 -4.6 32.1 7.3

AT 4.0 9.6 16.9 24.4 -1.5 3.9 -7.1 -10.4 -20.1 27.2 7.0

PL 1.5 20.6 28.0 8.9 9.6 -16.5 -29.3 17.0 7.2 5.8 5.1

PT -28.1 11.3 40.8 0.8 6.6 2.1 -4.5 -8.4 18.0 10.5 6.4

SI -7.0 29.8 39.7 26.1 -25.0 -5.8 -35.5 9.6 -9.6 13.2 8.1

SK 45.6 7.6 10.6 7.6 -22.3 14.5 -8.3 -12.4 -2.1 -9.8 0.9

FI -15.1 51.5 5.9 11.4 -39.5 8.2 -29.2 -10.4 -14.8 -21.3 1.0

SE -58.7 9.6 4.0 4.5 -11.1 8.4 4.3 -12.0 1.0 11.1 2.2

UK -8.5 26.3 11.8 11.2 -11.5 4.6 19.5 -3.8 28.8 5.3 8.6

NO -32.7 -26.3 23.7 20.2 -18.4 17.3 -50.6 1.3 -3.0 -7.7 6.4

CH -4.1 22.2 30.6 9.6 -7.4 1.2 -24.8 -2.9 12.4 -0.2 7.0

EU-25+ -4.2 14.5 13.8 14.0 -5.5 8.6 -21.9 -4.9 3.1 15.2 6.3

EU-25 -3.9 14.7 13.2 14.0 -5.3 8.5 -21.6 -5.0 3.0 15.5 6.3

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations
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Table 6.28.  Projected employment growth (annual %)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE -4.4 1.4 0.6 2.6 0.0 0.6 -1.5 -1.7 2.6 0.5 0.8

CZ 0.4 -0.1 0.4 1.8 -0.2 0.0 -2.1 -1.8 2.2 -2.3 0.4

DK -0.1 1.0 2.1 1.6 -2.5 -0.6 -2.5 -1.0 -1.7 0.0 0.2

DE 0.5 -0.4 1.1 0.4 -1.4 1.7 -2.6 0.3 -0.2 2.4 0.6

EE 2.4 -1.2 -0.1 -1.2 -0.4 2.0 -9.6 -3.1 0.4 1.4 -0.4

EL 0.7 0.2 0.7 3.3 0.5 2.4 -2.2 -0.3 1.1 2.2 0.8

ES 2.6 0.1 1.2 4.2 -1.1 1.8 -8.4 -0.8 -0.5 1.0 0.7

FR -1.6 1.7 1.0 1.1 -1.2 0.5 0.0 -0.7 -0.3 3.8 0.8

IE -6.3 2.0 2.3 3.6 0.3 1.6 -4.4 0.4 -0.4 0.8 1.3

IT -0.2 2.6 1.9 2.6 1.0 0.9 -6.9 -2.3 -1.2 0.7 0.7

CY -2.4 2.8 3.1 3.5 2.9 -0.5 -3.2 0.8 0.7 4.9 2.3

LV 0.0 2.8 1.3 0.6 1.3 0.9 -6.6 -0.6 -1.9 -0.1 0.2

LT 11.5 -2.3 2.9 0.9 -4.3 1.6 -6.9 1.0 0.0 1.5 0.5

LU -4.1 0.8 3.0 2.2 0.0 2.5 -1.5 -2.1 1.0 2.3 1.3

HU -16.6 3.0 1.3 -0.2 0.8 0.7 -1.6 -1.7 1.2 1.4 0.5

MT 8.6 3.0 -1.9 1.8 -1.2 2.2 0.3 1.2 -2.1 2.9 1.0

NL -4.6 -1.4 0.9 0.7 1.3 1.2 -2.8 -0.5 -0.5 3.1 0.8

AT 0.4 1.0 1.8 2.5 -0.2 0.4 -0.8 -1.2 -2.5 2.7 0.8

PL 0.2 2.1 2.8 1.0 1.0 -2.0 -3.8 1.8 0.8 0.6 0.6

PT -3.6 1.2 3.9 0.1 0.7 0.2 -0.5 -1.0 1.9 1.1 0.7

SI -0.8 2.9 3.8 2.6 -3.1 -0.7 -4.8 1.0 -1.1 1.4 0.9

SK 4.3 0.8 1.1 0.8 -2.8 1.5 -1.0 -1.5 -0.2 -1.1 0.1

FI -1.8 4.7 0.6 1.2 -5.4 0.9 -3.8 -1.2 -1.8 -2.6 0.1

SE -9.3 1.0 0.4 0.5 -1.3 0.9 0.5 -1.4 0.1 1.2 0.2

UK -1.0 2.6 1.2 1.2 -1.4 0.5 2.0 -0.4 2.8 0.6 0.9

NO -4.3 -3.3 2.4 2.1 -2.2 1.8 -7.5 0.1 -0.3 -0.9 0.7

CH -0.5 2.3 3.0 1.0 -0.8 0.1 -3.1 -0.3 1.3 0.0 0.8

EU-25+ -0.5 1.5 1.4 1.5 -0.6 0.9 -2.7 -0.6 0.3 1.6 0.7

EU-25 -0.4 1.5 1.4 1.5 -0.6 0.9 -2.7 -0.6 0.3 1.6 0.7

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations
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6.2.3.3.  Replacement demand
Table 6.29 illustrates how expansion demand and replacement demand vary
across countries, emphasising the importance of the latter.

Table 6.30 provides a summary of the total number of job openings across
Europe. These are the sum of expression demand plus replacement demand.
The results again highlight the crucial importance of considering replacement
needs as well as expansion demand. They also provide a general guide to
orders of magnitude.
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Table 6.29. Replacement demand by country and occupation (ʼ000)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE 7 87 170 97 144 130 22 129 86 106 980

CZ 4 66 119 239 80 199 26 267 211 85 1 296

DK 5 60 110 128 98 164 23 100 47 113 849

DE 63 543 1 093 1 434 837 965 163 1 058 520 966 7 641

EE 1 18 26 24 8 22 4 25 25 16 169

EL 11 77 74 65 108 192 155 171 76 73 1 001

ES 23 244 226 252 397 781 133 667 339 887 3 950

FR 61 434 659 895 722 881 261 746 517 717 5 893

IE 2 69 64 23 89 86 3 74 39 39 488

IT 63 857 378 966 620 802 117 1 304 560 680 6 347

CY 1 3 11 9 18 21 5 12 7 15 101

LV 0 27 25 37 11 32 20 55 24 40 271

LT 2 21 46 21 9 39 33 67 32 47 316

LU 0 6 11 11 18 10 2 13 6 13 89

HU 5 76 127 152 114 158 29 145 122 90 1 015

MT 0 6 8 11 8 9 1 7 7 8 65

NL 6 228 427 354 384 493 36 212 93 426 2 659

AT 4 60 74 145 146 164 108 180 61 105 1 047

PL 3 265 484 350 285 388 629 693 310 286 3 691

PT 9 86 76 87 111 181 173 244 77 140 1 184

SI 1 13 27 32 18 32 16 29 39 16 223

SK 0 25 51 91 37 78 5 85 67 46 486

FI 3 76 86 94 45 107 36 83 57 63 650

SE 2 54 153 174 115 230 29 104 117 92 1 069

UK 13 798 820 671 1 028 1 419 82 667 469 964 6 932

NO 3 29 51 92 49 165 17 47 39 43 535

CH 2 135 351 404 271 292 75 309 103 111 2 054

EU-25+ 294 4 362 5 747 6 857 5 772 8 039 2 201 7 493 4 048 6 188 51 001

EU-25 289 4 198 5 345 6 360 5 452 7 582 2 109 7 136 3 906 6 034 48 411

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations
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Table 6.30. Total job openings by country and occupation (ʼ000)

OMG 0 1 2 3 4 5 6 7 8 9 All

BE -3 153 219 225 145 156 11 70 179 125 1 280

CZ 4 63 141 432 73 201 13 131 381 27 1 466

DK 5 80 198 214 43 141 8 75 23 114 900

DE 71 461 1 611 1 759 260 1 821 20 1 193 485 1933 9 613

EE 2 9 25 16 7 37 -3 0 28 23 144

EL 13 84 104 171 130 335 59 156 113 155 1 320

ES 50 254 456 1 166 237 1 319 -168 434 256 1216 5 221

FR 24 767 976 1 350 405 1 019 261 565 460 1844 7 671

IE -1 131 135 71 96 136 -2 84 33 52 735

IT 58 1 428 736 2 229 859 1 052 -115 531 332 865 7 975

CY 0 6 24 25 35 18 3 16 9 50 185

LV 0 65 39 44 17 42 -10 46 7 39 289

LT 12 -5 120 31 -10 65 -31 93 31 70 377

LU 0 7 27 21 18 17 1 6 8 24 129

HU -9 168 192 141 141 194 14 41 176 132 1 190

MT 2 10 5 15 6 13 1 9 4 14 80

NL -5 128 544 450 519 633 8 174 71 738 3 260

AT 4 86 138 331 139 184 76 128 10 238 1 334

PL 4 448 1 070 487 381 176 5 1 054 398 344 4 368

PT -1 131 273 91 146 196 152 166 146 203 1 503

SI 1 31 85 71 0 27 -9 39 26 24 296

SK 6 35 77 121 6 123 3 43 61 28 504

FI 1 196 109 139 -17 140 6 52 29 19 673

SE -4 74 183 212 70 299 33 53 121 123 1 165

UK 7 2 034 1 337 1 092 544 1 657 143 569 1 033 1145 9 561

NO 0 -11 113 207 16 266 -17 50 34 32 689

CH 2 198 573 484 229 299 37 291 130 111 2 354

EU-25+ 244 7 034 9 509 11 596 4 498 10 567 494 6 067 4 584 9689 64 281

EU-25 242 6 847 8 822 10 905 4 254 10 002 475 5 727 4 420 9 547 61 239

NB:   In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries. .
In total these account for some 30 million jobs.

Source: IER estimates based on Cambridge Econometrics E3ME.

OMG = Occupation major group
0 armed forces 5 service workers and shop and market sales workers
1 legislators, senior officials and managers 6 skilled agricultural and fishery workers
2 professionals 7 craft and related trades workers
3 technicians and associate professionals 8 plant and machine operators and assemblers
4 clerk 9 elementary occupations



6.3.  Alternative pan-European macro scenarios

6.3.1.  Background
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 for
the projections rather than national accounts- (NA) based ones. The latter
adopt the same growth rates by sector as in the NAs-based results, but
constrained to match LFS estimates of the sectoral totals in the base year.

6.3.1.1.  Sensitivity by sector
Figure 6.6 and Table 6.31 compare across the scenarios by broad sector for
EU-25+. Similar information could be generated for a more detailed 16 industry
and 41 industry breakdowns but this is not attempted here for reasons of time
and space. Similarly, more detailed comparisons are possible for each country.
The results are based on the three scenarios developed by Cambridge
Econometrics (base 0, high 1 and low 2). 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). Detailed discussion of the three macro
scenarios is in Chapter 3.

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 is projected
to generate substantially more jobs and the low one rather fewer. Comparing
the LFS base with the NAs variant in base 0, the differences are not huge and
the patterns across sectors are broadly similar.
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Figure 6.6.  Employment trends by broad sector, 
different scenarios, EU-25+
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Table 6.31.  Employment trends by industry, 
different scenarios, EU-25+

Sectors NA-based level Change 2006-15 scenario:

in 2006 Base 0 High 1 Low 2

Levels and net change (’000)

Primary sector and utilities 11 917 -2 289 -2 287 -2 288

Manufacturing 34 871 -457 431 -1 198

Construction 15 141 442 1 052 -53

Distribution and transport 54 242 3 498 4 410 2 660

Business and other services 45 638 8 921 10 521 7 439

Non-marketed services 48 846 3 165 3 835 1 494

All industries 210 656 13 280 17 961 8 054

Growth (% per annum)

Primary sector and utilities -2.3 -2.3 -2.3

Manufacturing -0.1 0.1 -0.4

Construction 0.3 0.7 0.0

Distribution and transport 0.7 0.9 0.5

Business and other services 2.0 2.3 1.7

Non-marketed services 0.7 0.8 0.3

All industries 0.7 0.9 0.4

Source:  IER estimates based on Cambridge Econometrics E3ME.

6.3.1.2.  Sensitivity by occupation
Figure 6.7 illustrates similar trends in the alternative scenarios by broad
occupation (nine  groups). Analogous information is available for a more
detailed 27 category breakdown.

No attempt has been made to differentiate the projected occupational
shares (which drive the expansion demand estimates) by scenario: the same
shares within sectors are used in all four cases. These 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
will be explored further in future work.

Focusing on the three macro scenarios, at this broad level all occupations
benefit from the more optimistic scenario and suffer from the more pessimistic
one. Elementary occupations show particular sensitivity, but in percentage
terms there is not that much variation for most occupations.
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Comparing the LFS base with the NAs variant in base 0, there are some
notable differences: these reflect the different base year sector weights in the
two variants. Elementary occupations are projected to grow less rapidly in the
LFS variant. This is partially offset by slightly more optimistic prospects for
some other occupations such as technicians, etc. However, the differences in
shares and patterns of change are not huge.

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

Figure 6.7.  Employment trends by broad occupation, 
different scenarios, EU-25+
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Table 6.32.  Employment trends by broad occupation, 
different scenarios, EU-25+

Sectors NA-based Change 2006-15 scenario:

level in 2006 Base 0 High 1 Low 2

Levels and net change (’000)
Elementary occupations 22 980 3 730 4 322 3 129

Plant and machine operators and assemblers 17 314 612 995 288

Craft and related trades workers 28 845 -1 192 -454 -1 851

Skilled agricultural and fishery workers 7 789 -1 647 -1 633 -1 661

Service workers and shop and market sales workers 29 490 3 056 3 671 2 351

Clerks 23 317 -997 -553 -1 493

Technicians and associate professionals 33 952 5 012 5 783 3 997

Professionals 27 349 3 840 4 534 2 890

Legislators, senior officials and managers 18 405 918 1 332 491

All industries 210 656 13 280 17 961 8 054
Total change (%)
Elementary occupations 5.3 7.2 2.7

Plant and machine operators and assemblers 14.0 16.6 10.6

Craft and related trades workers 14.8 17.0 11.8

Skilled agricultural and fishery workers -4.3 -2.4 -6.4

Service workers and shop and market sales workers 10.4 12.4 8.0

Clerks -21.2 -21.0 -21.3

Technicians and associate professionals -4.1 -1.6 -6.4

Professionals 3.5 5.7 1.7

Legislators, senior officials and managers 16.2 18.8 13.6

All industries 6.3 8.5 3.8
Growth (% per annum)
Elementary occupations 0.5 0.8 0.3

Plant and machine operators and assemblers 1.5 1.7 1.1

Craft and related trades workers 1.5 1.8 1.2

Skilled agricultural and fishery workers -0.5 -0.3 -0.7

Service workers and shop and market sales workers 1.1 1.3 0.9

Clerks -2.6 -2.6 -2.6

Technicians and associate professionals -0.5 -0.2 -0.7

Professionals 0.4 0.6 0.2

Legislators, senior officials and managers 1.7 1.9 1.4

All industries 0.7 0.9 0.4

Source:  IER estimates based on Cambridge Econometrics E3ME.
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6.3.1.3.  Sensitivity of replacement demand
Replacement calculations for expansion demand have not been varied
between the macro scenarios, although there might be a case for introducing
differences. Since replacement needs are based on opening stock values, this
means there is no variation between the three macro scenarios.

The main macroeconomic indicator that might affect replacement demand
(ignoring policy changes for a moment) is that affecting participation.
Fluctuations in participation due to business cycles are not modelled in the
replacement demand estimates but structural differences in participation might
be expected to have some impact. Policy changes affecting retirement
behaviour (i.e. extending mandatory retirement ages to say 67 instead of 65),
or factors that might result in increases in female participation in the labour
market (free child care during the day-time, tax changes making dual-income
households more attractive, etc.) could also affect replacement demand.
However, those effects are usually not large (and adjustment processes are
often slow).

Focusing on the three macro scenarios, the differences in replacement
needs and total requirements are shown in Table 6.33 and Figure 6.8. For
replacement needs, as noted above, there is no difference between the three
macroeconomic scenarios, but the LFS base variant shows around two million
fewer replacement needs because of the smaller base year starting level.
Differences between occupations are negligible.

Total requirement shows some variation because of the difference in
expansion demand. However, the main message coming across is of the
broad similarity of the results across the scenarios rather than of any
differences.
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Table 6.33.  Replacement demand by broad occupation 
based on LFS, EU-25+

Change 2006-15

Occupations Level in 2006 ’000 % % p.a.

Legislators, senior officials and managers 17 326 4 362 25.2 2.5

Professionals 27 994 5 747 20.5 2.1

Technicians and associate professionals 33 752 6 857 20.3 2.1

Clerks 22 388 5 772 25.8 2.6

Service workers and shop and market sales workers 28 025 8 039 28.7 2.8

Skilled agricultural and fishery workers 7 507 2 201 29.3 2.9

Craft and related trades workers 28 362 7 493 26.4 2.6

Plant and machine operators and assemblers 17 056 4 048 23.7 2.4

Elementary occupations 19 509 6 188 31.7 3.1

All occupations 203 163 51 001 25.1 2.5

NB:  There are no differences between the base 0, high 1 and low 2 scenarios for replacement demand.
Source:  IER/ROA estimates based on Cambridge Econometrics E3ME.
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Figure 6.8.  Total requirements by broad occupation, 
different scenarios, EU-25+

6.3.2.  Sensitivity by qualifications
This section presents a summary of the results for qualifications across the
alternative scenarios. Again, the expansion and replacement demand
elements have not been varied across the scenarios; any differences reflect
the sectoral variations assumed.

While there are some obvious differences between the three scenarios,
with all qualification levels benefiting from the more optimistic scenarios, the
differences are not huge, either for expansion demand or for total
requirements. In broad terms these results seem robust across alternative
scenarios.
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The LFS base scenario suggests smaller overall increase in employment
but the results for higher qualifications are almost identical to the NA base 0
scenario. It is the medium qualification group that loses out most although the
low qualification category also experiences almost a million fewer job losses
in the LFS variant.

Figure 6.9.  Expansion demand by qualification, 
different scenarios, EU-25+
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Table 6.34.  Expansion demand by qualification, 
different scenarios, EU-25+

Sectors NA-based level Change 2006-15 scenario:

in 2006 Base 0 High 1 Low 2

Levels and net change (’000)

Low qualification 55 104 -8 588 -7 692 -9 503

Medium qualification 102 291 9 461 11 853 6 898

High qualification 53 261 12 408 13 801 10 660

All qualifications 210 656 13 280 17 961 8 054

Change (%)

Low qualification -15.6 -14.0 -17.2

Medium qualification 9.2 11.6 6.7

High qualification 23.3 25.9 20.0

All qualifications 6.3 8.5 3.8

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source:  IER/ROA estimates based on Cambridge Econometrics E3ME.



Figure 6.10.  Total requirements by qualification, 
different scenarios, EU-25+
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Table 6.35. Total requirements by qualification, scenarios, EU-25+

Sectors NA-based level Change 2006-15 scenario:

in 2006 Base 0 High 1 Low 2

Levels and net change (’000)

Low qualification 55 104 4 753 5 649 3 838

Medium qualification 102 291 34 226 36 618 31 663

High qualification 53 261 25 302 26 695 23 554

All qualifications 210 656 64 281 68 962 59 055

Change (%)

Low qualification 8.6 10.3 7.0

Medium qualification 33.5 35.8 31.0

High qualification 47.5 50.1 44.2

All qualifications 30.5 32.7 28.0

NB:  In some tables and figures in the workbooks, estimates for years before 1993 exclude data for certain countries.
In total these account for some 30 million jobs.

Source:  IER/ROA estimates based on Cambridge Econometrics E3ME.
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CHAPTER 7

Conclusions and the way
forward
Alena Zukersteinova
Cedefop

Rob A. Wilson
IER, University of Warwick

7.1.  Summary

This publication presents a set of consistent and comprehensive employment
projections across EU-25+. The results are based on the use of E3ME as a
starting point for assessing sectoral prospects across Europe and were
combined with data from the European LFS. Various alternative sets of
employment projections by occupation and qualification were produced. These
also include implications for replacement demand.

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

The project involved the production of a set of benchmark projections as a
foundation for continuing dialogue on such issues across Europe. These
consider different possible macroeconomic scenarios as well as the impact of
using LFS as opposed to NA-based employment estimates.

The project focuses on refining data and models used for expansion and
replacement demand, although this proved to be a difficult task. The analysis
was based on both the LFS microdata (individual level) and the published data
from Eurostat. This analysis forms the basis for the econometric models
developed for Modules 2, 3 and 4.

The last phase of the project also involved developing three alternative
macro scenarios with a range of possible economic situations Europe may



face over the next 5 to 10 years. All this was brought together in final versions
of the country workbooks, as well as more conventional reports. The detailed
results in the workbooks were made available in a manner to facilitate
continuing dialogue with country experts to improve the quality and robustness
of the basic data and results, by taking note of local knowledge.

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

7.2.  Key findings

Europe has experienced considerable structural change over recent decades,
both economic and political. This has resulted in continuing shifts away from
primary industries (especially agriculture) and from traditional manufacturing
industries towards services and the knowledge-intensive economy. The results
of the medium-term forecasts of occupational skill needs in Europe suggest
that these trends are likely to remain a key feature over the coming decade,
both within countries and in how the division of labour is changing between
countries.

The recent enlargement of the EU to 27 members resulted in increasing
diversity of sectoral employment patterns. Many of the newer Member States
still rely considerably on agriculture and manufacturing for employment, more
than was the case among older members. However, this is changing rapidly,
with a catching-up process for many countries and significant restructuring away
from these areas into services. This is partly an internal process, particular to
each country, but it also reflects shifting patterns of activities and people across
borders, as capital and labour adjust to the new political and economic situation.
The results suggest that this process of change will continue in the near future,
and will be more evolutionary rather that revolutionary.

Substantial change is in prospect. In total, Europe (EU-25+) is expected to
have more than 13 million additional jobs (net change) by 2015, despite the
loss of well over two  million in the primary sector and half a million in
manufacturing industries. The distribution and transport sector, including hotels
and catering, is projected to have over three million more jobs over the next
decade, while employment in non-marketed services, including health and
education, is projected to grow by only slightly less. The best prospects for
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employment lie in business and miscellaneous services with almost
nine million additional jobs being created between 2006 and 2015.

The alternative scenarios elaborated, one with a positive and one with a
more negative outlook, suggest an increase in overall employment ranging
between 7.5 million and 17.5 million jobs. The broad patterns by sector are not
too sensitive to these alternatives, though manufacturing might be the most
sensitive sector with forecast losses of 1.3 million jobs in the pessimistic
scenario, and a projected modest growth in the optimistic one.

The primary and manufacturing sectors will remain important areas of
employment, although skill requirements will also change here. The primary
sector will still employ around 10 million people by 2015 and manufacturing
35  million. These sectors will remain viable sources of jobs, and crucial
components of the economy.

These trends are likely to be reinforced by changes in the way work is
organised and jobs are done as a result of technological change and other
factors. The implications for occupational employment are for continuing
growth in demand for many highly- and medium-skilled workers but also for
some lower-skilled categories. In 2006 just under 80 million of the 210 million
people employed in Europe had higher-level jobs such as management,
professional work of one kind or another or technical support of those
activities. These areas are all expected to experience increased demand over
the next decade. This, however, includes also elementary occupations.

Even in those areas where declining employment levels are expected there
will be significant numbers of job openings and needs for education and
training. This is reflected in estimates of replacement demand by occupation.
While the projections suggest job losses for several occupational categories,
in all cases these losses are more than offset by the estimated need to replace
those leaving because of retirement or other reasons. Of course, the nature
of these jobs will change and their development should be analysed

The results highlight increased requirements in terms of qualification levels
(high, medium and low) across most jobs. At the broadest level the forecast
changes are even more dramatic than for occupations. Total employment in
Europe is projected to grow by around 13 million jobs between 2006 and 2015.
This comprises increases of almost 11 million jobs at the highest qualification
level (roughly ISCED 5 and 6) and a further almost 12 million jobs at medium
level (ISCED 3 and 4) while there is a decline of over nine million jobs for
those with no or few formal qualifications (ISCED 1 and 2).

Part of these changes reflects the expected continued growth in supply of
people with formal qualifications. While some have argued that there is the
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possibility of oversupply in some areas, there is also considerable evidence of
the changing nature of job requirements increasing the need for formal
qualifications in many areas.

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 that should also indicate points of
reference for education and training policies to prevent undesired
developments, such as possible skill mismatches.

7.3.  Policy implications

Based on these findings, the overall demand for skills is likely to continue to
rise. If Europe is to maintain its competitive position, policy needs to ensure
that the workforce can adapt to these requirements. Europe needs a strategy
to satisfy the demands of the service-oriented knowledge-intensive economy.
Labour-market policy will face enormous challenges to cope with structural
changes and occupational mobility needs. Continuing training and lifelong
learning will have to contribute to enabling skills to constantly to continuous
structural change in labour markets. It is against this background that lifelong
learning strategies and policies to reconcile flexibility and security become a
new dimension.

The young generation entering the labour market in the next decade cannot
fulfil all the skill needs required by the labour market. This has implications for
education and training, with lifelong learning paramount. This requires a
consistent and ambitious strategy: to reduce the flow of early school leavers
and drop-outs; set up a comprehensive skills plan for adults/adult learning;
and increase the supply of people trained in science and technology.

While education and training are important for improving qualification, they
cannot fully solve problems of over- and under-education. There is a need for
policy-making to initiate measures in time to prevent, or at least alleviate, risks
of skills mismatch and job polarisation. Bottlenecks in high skill segments of
the labour market may exert upward pressure on wages for these workers. At
the same time, there may be a surplus of unskilled workers, which can worsen
their bargaining power and, thus, their wage and working conditions. These
trends can be reinforced by globalisation and signal the need to explore in
more detail working conditions, skill and competence requirements, and
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profiles of these precarious job segments (i.e. elementary occupations).
It is also important to recognise that training and evaluation measures alone

cannot solve the problem of a major workforce shortage in Europe. Migration
may be a partial answer. Given the demography and the shrinking workforce
across the EU and trends in workforce demand, intra-European mobility will
not suffice. Alleviating labour-market tightness in one Member State, at the
expense of another, will not improve European economic performance overall.
However, pessimistic demographic trends are a global challenge, not only
European. Attracting workers from non-EU Member States, as well as intra-
European mobility, should go hand-in-hand with measures to ensure social
cohesion and equal treatment.

Adequately valuing skills of those in employment, in particular of those with
lower-level formal qualifications, older workers and people with migrant
backgrounds or those returning to the labour market is important to avoid
wasting skills. Validating and accrediting peopleʼs knowledge, skills and
competences could help customise training and make it more cost-effective.
Also guidance and counselling play an important role in validating and
developing personal training plans. The common European tools, principles
and mechanisms developed in the Education and training 2010 work
programme, need to be integral to such packages. They have an important
role in the interplay between education, employment and social policies.
Policy-makers need to appreciate how information on skill needs,
labour-market intelligence and these tools can reinforce one another.

Focusing on learning outcomes, rather than on formal qualification levels is
one potential answer to the challenges faced. Having national and related
European (international) qualification levels which describe the knowledge,
skills and competences people have acquired, can help employers and
citizens look for, or retain, jobs to match supply and demand better. European
and national qualification frameworks may help improve the ways in which
information on skill needs and supply is interpreted and translated.

Labour-market and other social policy measures need to develop more
flexible solutions for those who need to change their jobs. Alongside flexicurity,
Europe needs to come up with proposals of how to maximise the employment
potential of its workforce. Bringing more women into the labour market and
longer working lives become crucial and unavoidable measures for Europeʼs
sustainable future.

How to balance work with personal and family lives? Reconciling the work-
life balance in flexicurity at policy level (social policy agenda) and corporate
level (corporate social responsibility) is a challenge for the coming years.
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7.4.  Outstanding data problems and scope 
for refinement

Detailed examination of results for each country reveals several outstanding
problems and questions. These are especially severe for some of the smaller
countries where the sample sizes in the LFS are inadequate to provide robust
estimates. Even for many of the larger countries there are problems with the
data which can probably only be addressed by further detailed dialogue
between country experts and the relevant statistical authorities. However, the
framework developed allows for alternative data and assumptions to be
incorporated with relative ease. Therefore, given cooperation with the
countries concerned, such issues can, in principle easily be resolved.

There is considerable scope for improving the basic methods used to make
the projections of changing occupational and qualification structure, as well as
the estimates of replacement demand. The limitations of the data and other
technical problems have limited the sophistication of some of the modelling
work, but the potential for refinement offered by the framework is clear. The
modular structures adopted and the presentation of the material in separate
country workbooks enables such developments to take place nationally and
at pan-European level.

7.5.  Continuing dialogue and country expert input

The present set of projections has been put together with the voluntary
involvement of many country experts. It is clear from the issues raised that
such involvement is crucial to ensuring credibility of the national results and
for improving both estimates and methods.

As with all quantitative projections, a considerable amount of judgement is
needed to develop robust and credible results. This must involve national and
European experts and stakeholders who can bring their unique knowledge
and expertise relating to data, trends and political strategies on employment
and socioeconomic development for their own countries to bear. The feedback
obtained so far suggests that with such input it will be possible to develop a
much more robust database. All experts and stakeholders are invited to join
in this mission.
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7.6.  The way forward
The results of the forecasts reiterate the need for more detail on working
conditions, skill and competence requirements and profiles of both precarious
and knowledge-intensive job segments. They equally emphasise the need for
policy-making to initiate measures in time to prevent, or at least alleviate, risks
of skill mismatches (shortages and surpluses). The projected occupational
change has implications for industrial, education and training, guidance and
counselling, active and passive labour-market measures, migration, mobility
and social policies in Member States. This calls for improved governance and
the cooperation of all actors, including the social partners.

The forecast brings important insights and added value to the limited
knowledge about the likely future development of European labour markets.
However, it also raises several questions and uncertainties about specific
developments in demand for occupations and qualifications. Is demand
changing in nature? Do elementary occupations still correspond to their initial
definition (37)? How does supply change affect demand and what could be the
economic consequences of this interaction? Which specific skills and
competences are needed in the future? These and other questions can only
be answered if Europe invests in further research and analysis on early
identification of skill needs. Quantitative and qualitative methods of forecasting
and research on the interaction between supply and demand seem crucial to
understanding job polarisation and skill mismatch.

Responding to this need, acknowledged also by recent policy
developments, Cedefop is strengthening its research in this area by improving
and updating forecasts, continuing dialogue and other complementary
activities.

In 2008, Cedefop carried out a complementary forecast of future skill supply
and a detailed analysis of possible mismatches between supply and demand
(skill shortages and gaps, oversupply and overqualification). Results are
expected in early 2009.

As this initial forecasting exercise proved to be successful, Cedefop will
continue with regular updates of forecasts (every two years) and further
methodological and data improvement, working closely with country experts.

Given that information on future skill and competence needs in Europe is
essential for effective national and European level, such information cannot be
obtained by pure quantitative forecasting methods alone. They need to be
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enriched by other sources of information, such as enterprise-level surveys
and studies. Therefore, in parallel to quantitative measurement of skills
demand, Cedefop explores the feasibility and efficiency of measuring
developments and changes in the demand for skills, skills gaps and shortages,
and recruitment difficulties at the workplace using employersʼ surveys.

In addition, Cedefop will continue to organise sectoral workshops to identify
new and emerging skill needs in specific innovative sectors and will investigate
how labour-market developments shape skill requirements, how participation
in education and training impact on the supply of skills, and to what extent
European labour markets suffer from skill mismatch problems.
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ANNEX

List of contributing country
experts

Country Name Organisation

Austria LASSNIGG, Lorenz Institute for Advanced Studies

STEINER, Peter Institute for Advanced Studies

VOGTENHUBER, Stefan Institute for Advanced Studies

HUEMER, Ulrike WIFO

MAHRINGER, Helmut WIFO

Belgium SCHATTEMAN, Paul Ministry of Education and Training

HENDRICKX, Koen Federal Planning Bureau

Bulgaria KUNEV, Ruslan NCVT within the BCCI

BRATOEVA, Liliya NCVT

Croatia NESTIC, Danijel Institute of Economics

CRNKOVIĆ-POZAIĆ, Sanja CEPOR

Cyprus MOUROUZIDES, Yiannis Human Resource Development Authority 

OXINOS, George Human Resource Development Authority

Czech HAVLIČKOVÁ, Věra National Training Fund, National Observatory 
Republic of Employment and Training

MICHALIČKA, Ludvik Research Institute for Labour and Social Affairs 

LAPÁČEK, Michal National Training Fund, National Observatory 
of Employment and Training 

LEPIČ, Martin Education Policy Centre, 
Charles University in Prague

KOUCKÝ, Jan Education Policy Centre, 
Charles University in Prague

Estonia LAMBING, Mario Ministry of Economic Affairs and Communication

MERIKULL, Jaanika University of Tartu

Finland TIAINEN, Pekka Ministry of Labour

France SAUVAGEOT, Claude DEPP – Ministry of Education

ESTRADE, Marc-Antoine Centre dʼanalyse stratégique

OMALEK, Laure Ministère de lʼEmploi – DARES

Germany SCHNEIDER, Marc Institute for the Study of Labour (IZA)

VOGLER-LUDWIG, Kurt Economix

Greece CHLETSOS, Michalis University of Ioannina, Dept of economics
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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 (1), the integrated guidelines for employment for
2005-2008 (2) the European Social Fund for 2008-2010 (3), 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 (5) 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 (6) 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.

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

(2)  http://eur-lex.europa.eu/LexUriServ/site/en/oj/2005/l_205/l_20520050806en00210027.pdf
(3)  http://eur-lex.europa.eu/LexUriServ/site/en/oj/2006/l_210/l_21020060731en00120018.pdf
(4)  http://www.etuc.org/a/580
(5)  http://eur-lex.europa.eu/LexUriServ/site/en/oj/2007/c_290/c_29020071204en00010003.pdf
(6)  EU-25 plus Norway and Switzerland.



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.

I 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
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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

(7)  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.



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 III).

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.

Future skill needs in Europe
Medium-term forecast4



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 (8) 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 (9) 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.
(9)  The terms ‘projection’, ‘forecast’, ‘anticipation’ and ‘prediction’ are used synonymously.



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.
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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.

Future skill needs in Europe
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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
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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.
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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 LMII 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



Box 1.  Arguments for and against employment and skill needs
forecasting

Against

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

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

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

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

For

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.

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

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.

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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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.



Against

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

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

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

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

For

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.

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.

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.

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. 
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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 



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
grows!).

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 (10). 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

Future skill needs in Europe
Medium-term forecast22

(10)  It is planned that the approach will be extended to include the most recent accession countries in
future work.



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 (E3ME);

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 (E3ME) 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 (RDMOD) 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 Cörvers (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 (11).

Future skill needs in Europe
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Figure 1.  Overview of the modular approach to skills forecasting 
(the framework)

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 (12).

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
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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 Cörvers (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.
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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 E3ME.

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:

•  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-



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 E3ME. 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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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:
•  LFS data must be adjusted, mainly for cross-border workers, to align with the domestic

concept normally used in national accounts;
•  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;

•  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.



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 E3ME 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 (13).

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 E3ME, 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 E3ME 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) (14).
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(13)  Others interested in obtaining access to the workbooks should contact Cedefop’s Skillsnet
coordination team (skillsnet-team@cedefop.europa.eu).

(14)  For further details and references see the model manual, available online at http://www.camecon-
e3memanual.com/cgi-bin/EPW_CGI.



Compared to other models targeted at achieving the same goals, the
advantage of the E3ME 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)  E3 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 E3ME 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

Data issues and methodology 31



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 E3ME
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, E3ME’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 E3ME 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. E3ME provides consistent predictions
of sectoral employment growth, considering factors such as output growth,
as well as underlying changes in the components of aggregate demand,
demographic changes, etc. A baseline forecast, constructed from a set of
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accepted European Commission economic projections was developed as a
benchmark (Base 0). Two alternative scenarios, one with a positive and one
with a more negative outlook, were then developed (Low 2 and High 3).
Further details on the underlying assumptions are given in relevant sections
below. These scenarios are also described in more detail in Gardiner et al.
(2007). Impacts on employment by country and sector were reported in terms
of average growth rates and, for the scenarios, difference from baseline.

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

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

2.3.1.  Review of Modules 2 and 3
Modules 2 and 3 are based on data on occupational employment shares by
industry plus information on qualifications held, both taken from the
European LFS harmonised by Eurostat. This avoids problems of
incomparable systems of classification if country specific data were used.

Occupational employment patterns are only one way of measuring skills.
From the point of view of training, and especially formal educational planning,
the types of formal qualifications typically required are also important. Some
(but by no means all) countries already include a qualification dimension in
their quantitative projections. Review of the data available suggests that it is
possible to create employment matrices by occupation cross-classified by
qualification from the LFS. However, it is also clear that there are problems
in comparability across countries in how qualifications are coded in the LFS.

Even with only weak data it is possible to begin to explore some
implications for qualifications, although to ensure broad comparability this is
limited to just three broad levels. These are:

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

Medium qualification Upper secondary (ISCED 3-4)

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

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

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

The ideal approach based on economic theories of what determines
demand for skills would relate occupational and qualification structure to a
range of economic and other determinants, including:
(a)  technology and work organisation;
(b)  cyclical indicators;
(c)  price (wage) indicators;
(d)  other economic factors such as trade performance, etc.

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

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

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

2.4.  Module 4: replacement demand

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

Because of limited data on such flows, estimating replacement demand
consistently across Europe is far from straightforward. The paper by Kriechel
and Cörvers (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 Cörvers (2007). The key
rates of outflow are estimated by comparing estimates of the numbers of
people in successive pseudo cohorts (15), 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.
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CHAPTER 3

Prospects for changing skill
needs in Europe

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
E3ME 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 E3ME 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+.



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 (16) 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
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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 I. 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 (17).
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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 9 629 -2.3 -2.3

Agriculture, etc. 12 230 9 753 7 764 -2.2 -2.5

Mining and quarrying 1 005 651 500 -4.3 -2.9

Electricity, gas and water 1 817 1 514 1 364 -1.8 -1.2

Manufacturing 37 802 34 871 34 414 -0.8 -0.1

Food, drink and tobacco 5 012 4 781 4 632 -0.5 -0.4

Engineering 7 943 7 502 7 542 -0.6 0.1

Rest of manufacturing 24 847 22 588 22 241 -0.9 -0.2

Construction 13 729 15 141 15 583 1.0 0.3

Distribution and transport 48 356 54 242 57 740 1.2 0.7

Distribution 28 945 32 153 34 031 1.1 0.6

Hotels and catering 7 891 9 932 11 547 2.3 1.7

Transport and telecommunications 11 520 12 157 12 162 0.5 0.0

Business and other services 34 022 4 568 54 559 3.0 2.0

Banking and insurance 5 743 6 014 6 032 0.5 0.0

Other business and defence 17 424 26 140 33 079 4.1 2.7

Miscellaneous services 10 855 13 485 15 448 2.2 1.5

Non-marketed services 43 753 48 846 52 011 1.1 0.7

Public administration and defence 13 837 14 258 14 432 0.3 0.1

Education 12 896 14 507 15 574 1.2 0.8

Health and social work 17 020 20 081 22 005 1.7 1.0

All industries 192 714 210 656 223 936 0.9 0.7

Source:  IER estimates based on Cambridge Econometrics E3ME Model.
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Figure 2.  Employment trends by broad sector, in 000s, EU-25+

Figure 3.  Employment trends by broad sector, shares in %, EU-25+

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+ (18). 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;
(e)  global economic growth;
(f)  oil prices;
(g)  trade barriers;
(h)  interest rates;
(i)  exchange rates.
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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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Table 2.  Scenarios compared: trends by broad sector, EU-25+

Sectors National accounts Labour force survey

Change 2006-2015 Change
Level

Base 0 High 1 Low 2
Level 2006-15

in 2006
scenario scenario scenario

in 2006 LFS (base)

scenario

Levels and net change (000s)

Primary sector and utilities 11 917 -2 289 -2 287 -2 288 11 990 -2 284

Manufacturing 34 871 -457 431 -1 198 36 493 -470

Construction 15 141 442 1 052 -53 16 017 477

Distribution and transport 54 242 3 498 4 410 2 660 50 431 3 136

Business and other services 45 638 8 921 10 521 7 439 38 440 7 717

Non-marketed services 48 846 3 165 3 835 1 494 49 792 3 159

All industries 210 656 13 280 17 961 8 054 203 163 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: IER 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’) (19).

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.
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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 I 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 15 394 18 405 21 076 1.8 1.5

11 legislators and senior officials 484 495 596 0.2 2.1

12 corporate managers 8 349 9 920 12 346 1.7 2.5

13 managers of small enterprises 8 349 7 990 8 135 2.0 0.2

Professionals 24 220 27 349 31 111 1.2 1.4

21 physical, mathematical and 

engineering science professionals 5 518 6 401 7 452 1.5 1.7

22 life science and health professionals 3 698 3 551 3 658 -0.4 0.3

23 teaching professionals 7 862 8 464 8 736 0.7 0.4

24 other professionals 7 143 8 933 11 265 2.3 2.6

Technicians and associate professionals 27 643 33 952 38 691 2.1 1.5

31 physical and engineering science 

associate professionals 6 911 7 715 8 129 1.1 0.6

32 life science and health associate 

professionals 4 807 5 618 5 800 1.6 0.4

33 teaching associate professionals 2 126 2 660 3 315 2.1 2.7

34 other associate professionals 13 799 18 013 21 446 2.7 2.0

Clerks 24 632 23 317 22 044 -0.5 -0.6

41 office clerks 20 840 18 795 16 944 -1.0 -1.1

42 customer services clerks 3 792 4 522 5 100 1.8 1.3

Service workers and shop and market 

sales workers 25 385 29 490 32 017 1.5 0.9

51 personal and protective 

services workers 15 408 18 848 21 361 2.0 1.4

52 models, salespersons and 

demonstrators 9 977 10 642 10 656 0.6 0.0

Skilled agricultural and fishery workers 9 829 7 789 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 11 205 12 597 12 718 1.2 0.1

72 metal, machinery and related trades 

workers 11 976 10 466 9 555 -1.3 -1.0

73 precision, handicraft, craft printing 

and related trades workers 1 865 1 444 1 171 -2.5 -2.3

74 other craft and related trades workers 5 595 4 338 3 977 -2.5 -1.0

Plant and machine operators 

and assemblers 17 069 17 314 17 850 0.1 0.3

81 stationary plant and related operators 2 034 2 103 2 079 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 8 713 9 175 0.4 0.6

Elementary occupations 16 655 22 980 26 480 3.3 1.6

91 sales and services elementary 

occupations 10 408 15 568 18 630 4.1 2.0

92 agricultural, fishery and related  

labourers 1 269 1 249 1 116 -0.2 -1.3

93 labourers in mining, construction, 

manufacturing and transport 4 978 6 163 6 735 2.2 1.0

All industries 192 714 210 656 223 936 0.9 0.7

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

Figure 7.  Employment trends by broad occupation, shares in %, 
EU-25+
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Figure 8.  Employment trends by broad occupation, change in 000s,
EU-25+

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

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

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

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

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

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

Future skill needs in Europe
Medium-term forecast52



Table 4.  Scenarios compared: trends by broad occupation, 2006-15,
EU-25+

Occupations National accounts Labour force survey

Change 2006-2015 Change
Level

Base 0 High 1 Low 2
Level 2006-15

in 2006
scenario scenario scenario

in 2006 LFS (base)

scenario

Levels and net change (000s)

Legislators, senior officials
and managers 18 405 2 671 3 079 2 238 17 326 2 476

Professionals 27 349 3 762 4 457 2 813 27 994 4 101

Technicians and associate 
professionals 33 952 4 739 5 511 3 729 33 752 5 563

Clerks 23 317 -1 273 -826 -1 770 22 388 -1 160

Service workers and shop 
and market sales workers 29 490 2 528 3 146 1 819 28 025 1 973

Skilled agricultural and 
fishery workers 7 789 -1 707 -1 693 -1 720 7 507 -1 654

Craft and related trades 
workers 28 845 -1 425 -686 -2 081 28 362 -1 836

Plant and machine 
operators and assemblers 17 314 536 918 212 17 056 283

Elementary occupations 22 980 3 501 4 091 2 901 19 509 2 043

All occupations 210 656 13 280 17 961 8 054 203 163 11 735

Total change (%)

Legislators, senior officials 
and managers 14.5 16.7 12.2 14.3

Professionals 13.8 16.3 10.3 14.6

Technicians and associate 
professionals 14.0 16.2 11.0 16.5

Clerks -5.5 -3.5 -7.6 -5.2

Service workers and shop 
and market sales workers 8.6 10.7 6.2 7.0

Skilled agricultural and 
fishery workers -21.9 -21.7 -22.1 -22.0

Craft and related trades 
workers -4.9 -2.4 -7.2 -6.5
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Occupations National accounts Labour force survey

Change 2006-2015 Change
Level

Base 0 High 1 Low 2
Level 2006-15

in 2006
scenario scenario scenario

in 2006 LFS (base)

scenario

Plant and machine 
operators and assemblers 3.1 5.3 1.2 1.7

Elementary occupations 15.2 17.8 12.6 10.5

All occupations 6.3 8.5 3.8 5.8

Growth (% p.a.)

Legislators, senior officials 
and managers 1.5 1.7 1.3 1.5

Professionals 1.4 1.7 1.1 1.5

Technicians and associate 
professionals 1.5 1.7 1.2 1.7

Clerks -0.6 -0.4 -0.9 -0.6

Service workers and shop 
and market sales workers 0.9 1.1 0.7 0.8

Skilled agricultural and 
fishery workers -2.7 -2.7 -2.7 -2.7

Craft and related trades 
workers -0.6 -0.3 -0.8 -0.7

Plant and machine 
operators and assemblers 0.3 0.6 0.1 0.2

Elementary occupations 1.6 1.8 1.3 1.1

All occupations 0.7 0.9 0.4 0.6

Note: Total also includes Armed forces.

Source: IER estimates based on Cambridge Econometrics E3ME Model.

3.4.  Trends in replacement demand and total
requirements by occupation

3.4.1.  Replacement demand and total requirements in the benchmark
scenario

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

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

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

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

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

Over the nine-year period replacement demand amounts to almost one
quarter (24.2 %) of total employment levels in the base year (2006) (20). This
dwarfs the expansion demand elements (6.3 % across all occupations). 
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Although expansion demand is negative for a few occupations (notably
clerks and skilled agricultural and fishery workers), in all cases replacement
demand outweighs this and leads to significant positive total requirements. If
expansion demand is negative, not all outflows (or job reductions) will be
replaced, the total requirements are then lower than replacement demand.

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

2006

Change 2006-15 Change 2006-15

level

(000s) (% of the 2006 level)

Expansion Replacement Total Expansion Replacement Total

demand demand requirement demand demand requirement

Legislators, senior 

officials and managers 18 405 2 671 4 362 7 034 14.5 23.7 38.2

Professionals 27 349 3 762 5 747 9 509 13.8 21.0 34.8

Technicians and 

associate professionals 33 952 4 739 6 857 11 596 14.0 20.2 34.2

Clerks 23 317 -1 273 5 772 4 498 -5.5 24.8 19.3

Service workers and 

shop & market sales 29 490 2 528 8 039 10 567 8.6 27.3 35.8

workers

Skilled agricultural 

and fishery workers 7 789 -1 707 2 201 494 -21.9 28.3 6.3

Craft and related  

trades workers 28 845 -1 425 7 493 6 067 -4.9 26.0 21.0

Plant and machine 

operators & assemblers 17 314 536 4 048 4 584 3.1 23.4 26.5

Elementary occupations 22 980 3 501 6 188 9 689 15.2 26.9 42.2

All occupations 210 656 13 280 51 001 64 281 6.3 24.2 30.5

Note: Total also includes Armed forces; expansion demand = net change.

Source: IER estimates based on Cambridge Econometrics E3ME model.

3.4.2.  Alternative scenarios for replacement demand and 
total requirements

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

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

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

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

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

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

Occupations Level
Change 2006-2015

in 2006 000s % % p.a.

Legislators, senior officials and managers 17 326 4 362 25.2 2.5

Professionals 27 994 5 747 20.5 2.1

Technicians and associate professionals 33 752 6 857 20.3 2.1

Clerks 22 388 5 772 25.8 2.6

Service workers and shop and market sales workers 28 025 8 039 28.7 2.8

Skilled agricultural and fishery workers 7 507 2 201 29.3 2.9

Craft and related trades workers 28 362 7 493 26.4 2.6

Plant and machine operators and assemblers 17 056 4 048 23.7 2.4

Elementary occupations 19 509 6 188 31.7 3.1

All occupations 203 163 51 001 25.1 2.5

Notes: There are no differences between the Base 0, High 1 and Low 2 scenarios for replacement demands.

Source: IER estimates based on Cambridge Econometrics E3ME Model.
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Figure 10.  Scenarios compared: total requirements by broad
occupation, EU-25+
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3.5.  Implications for qualifications

3.5.1.  Implications for qualifications in the benchmark scenario
Another important aspect of changing skill requirements is the formal
qualifications that are typically needed to undertake different jobs. While
there is no simple one to one relationship between occupation and
qualification it is possible to explore how these patterns are changing over
time. A second potentially important aspect relates to key, core and generic
skills or competences which have received considerable emphasis from
employers in recent years when interrogated about their skill requirements.
In many respects these aspects are much harder to measure, and this
dimension is not covered in the present project. However, it may be possible
to introduce it in future work by linking it to other projects funded by the EU
and the OECD such as PIAAC (21).

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

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

Medium qualification Upper secondary (ISCED 3-4)

High qualification Tertiary (ISCED 5-6)

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

It is important to recognise that, in part, these changes also reflect the
expected continued increase of people’s qualification levels (supply) and partly
increased qualification requirements of jobs. The present exercise has made
no attempt to separate supply and demand influences, but extrapolating
forward the historical patterns of qualifications within occupations. However,
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this issue will be addressed in a follow-up study (22). There is evidence that the
demand for skills and formal qualifications is rising in many higher level
occupations and there is some indication of increasing qualification
requirements also in more elementary jobs. However, the importance of supply
and demand factors in these cases remains to be established.

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

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

Levels (000s) Growth (% p.a.)

1996 2006 2015 1996-06 2006-15

Low qualification 63 339 55 104 46 516 -1.4 -1.9

Medium qualification 89 127 102 291 111 752 1.4 1.0

High qualification 40 248 53 261 65 668 2.8 2.4

All qualifications 192 714 210 656 223 936 0.9 0.7

Source: IER estimates based on Cambridge Econometrics E3ME model.

Figure 11.  Implications for qualifications, broad groups, EU-25+
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Figure 12.  Implications for qualifications, broad groups, share in %,
EU-25+

Figure 13.  Implications for qualifications, broad groups, change in
000s, EU-25+

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

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

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

Table 8.  Scenarios compared: expansion demand by qualification,
EU-25+

Qualifications National accounts Labour force survey

Change 2006-2015 Change
Level

Base 0 High 1 Low 2
Level 2006-15

in 2006
scenario scenario scenario

in 2006 LFS (base)

scenario

Levels and net change (000s)

Low qualification 55 104 -8 588 -7 692 -9 503 51 174 -9 151

Medium qualification 102 291 9 461 11 853 6 898 98 967 8 327

High qualification 53 261 12 408 13 801 10 660 53 022 12 559

All qualifications 210 656 13 280 17 961 8 054 203 163 11 735

Changes (%)

Low qualification -15.6 -14.0 -17.2 -17.9

Medium qualification 9.2 11.6 6.7 8.4

High qualification 23.3 25.9 20.0 23.7

All qualifications 6.3 8.5 3.8 5.8

Source:  IER estimates based on Cambridge Econometrics E3ME Model.
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Figure 14.  Scenarios compared: expansion demand by qualification,
2006-15, EU-25+
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Figure 15.  Scenarios compared: total requirements by qualification,
2006-15, EU-25+
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Table 9.  Scenarios compared: total requirements by qualification, 
EU-25+

Qualifications National accounts Labour force survey

Change 2006-2015 Change
Level

Base 0 High 1 Low 2
Level 2006-15

in 2006
scenario scenario scenario

in 2006 LFS (base)

scenario

Levels and net change (000s)

Low qualification 55 104 4 753 5 649 3 838 51 174 3 695

Medium qualification 102 291 34 226 36 618 31 663 98 967 33 171

High qualification 53 261 25 302 26 695 23 554 53 022 25 870

All qualifications 210 656 64 281 68 962 59 055 203 163 62 736

Changes (%)

Low qualification 8.6 10.3 7.0 7.2

Medium qualification 33.5 35.8 31.0 33.5

High qualification 47.5 50.1 44.2 48.8

All qualifications 30.5 32.7 28.0 30.9

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

Detailed results: 
cross country comparisons

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

4.1.  Detailed results by country and sector

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

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

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

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

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

These results are crucially dependent upon:
(a)  the original LFS data (however LFS has only been used for shares,

absolute numbers have been taken from NA);
(b)  the method used for projections.

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

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

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

It is also apparent that there are still some peculiarities in classification
between countries. The UK for example apparently employs far more
managers than most other countries. This may reflect differences in coding
practices and classification rather than real structural differences when
compared to similar economies. The share of managers in total employment

Future skill needs in Europe
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in the UK employment is just over 15% (Table 18), which is one of the highest
(only exceeded by Ireland where this group accounts for 16%). In most other
countries the corresponding share in 2006 was well below 10%. Some
variations in occupational structure are of course to be expected across
countries.

4.3.  Results for replacement demands by country

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

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

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

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

Detailed results: cross country comparisons 81

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

Conclusions

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

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

5.1.  Review

This publication presents – for the first time in Europe – consistent and
comprehensive medium-term projections of employment and skill needs
across the whole of Europe (EU-25 plus Switzerland and Norway – EU-25+).
Starting point is the macroeconomic projection based on the E3ME model for
assessing sectoral employment prospects across Europe, using national
accounts data. These data are combined with data from the European LFS
to break down sectoral employment trends by occupation and qualification.

In addition, various alternative sets of employment projections by



occupation and (formal) qualification have been produced. These alternative
scenarios cover a range of possible economic situations Europe may face
over the next 5-10 years and their implications for employment and skill
needs. The scenarios also consider the impact of using LFS data as opposed
to national accounts based employment estimates. However, net
employment change – or expansion demand – alone, as estimated by
conventional employment projections, is of only limited value to assess future
job openings. Total requirements have also to consider replacement of
workers leaving the workforce for various reasons. Replacement demands
will in many occupations far outnumber expansion demand.

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

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

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

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

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

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

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

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

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

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

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

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

The results highlight a general increase in qualification levels across most
jobs. At the broadest level the projected changes are even more dramatic
than for occupations. Total employment in Europe is projected to grow by
more than 13 million jobs between 2006 and 2015. This comprises increases
of almost 12.5 million jobs at the highest qualification level (roughly ISCED
levels 5 and 6) and almost 9.5 million jobs at medium level (ISCED level 3
and 4). On the other hand, there is a decline of over 8.5 million jobs for those
with no or few formal qualifications (ISCED levels 0-2). Some of these
changes reflect the expected continued growth in supply of people with
formal qualifications. Another part refers to increasing skill requirements and
preferences of employers to recruit people with higher qualifications – for
whatever reason. However, the present exercise makes no attempt to
separate supply and demand influences (24). While some have argued that
there is a possibility of oversupply in some areas, there is considerable
evidence of the changing nature of job requirements which increases the
need for formal qualifications in many areas. This is an area where there is
a clear need for further research.
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5.3.  Problems and scope for further refinement

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

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

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

5.4.  Continuing dialogue: importance of country
expert involvement

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

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

Detailed tables

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

Levels (000s) 1996 2001 2006 2010 2015

Primary sector and utilities 15 052 13 446 11 917 10 667 9 629

Manufacturing 37 802 37 297 34 871 35 256 34 414

Construction 13 729 14 514 15 141 15 598 15 583

Distribution and transport 48 356 52 566 54 242 56 078 57 740

Business and other services 34 022 41 627 45 638 49 626 54 559

Non-marketed services 43 753 46 394 48 846 50 175 52 011

All industries 192 714 205 844 210 656 217 399 223 936

Shares (%) 1996 2001 2006 2010 2015

Primary sector and utilities 7.8 6.5 5.7 4.9 4.3

Manufacturing 19.6 18.1 16.6 16.2 15.4

Construction 7.1 7.1 7.2 7.2 7.0

Distribution and transport 25.1 25.5 25.7 25.8 25.8

Business and other services 17.7 20.2 21.7 22.8 24.4

Non-marketed services 22.7 22.5 23.2 23.1 23.2

All industries 100.0 100.0 100.0 100.0 100.0

Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15

Primary sector and utilities -2.2 -2.4 -2.7 -2.0 -2.3

Manufacturing -0.3 -1.3 0.3 -0.5 -0.1

Construction 1.1 0.8 0.7 0.0 0.3

Distribution and transport 1.7 0.6 0.8 0.6 0.7

Business and other services 4.1 1.9 2.1 1.9 2.0

Non-marketed services 1.2 1.0 0.7 0.7 0.7

All industries 1.3 0.5 0.8 0.6 0.7

Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15

Primary sector and utilities -1 606 -1 529 -1 251 -1 038 -2 289

Manufacturing -505 -2 426 385 -842 -457

Construction 785 627 457 -15 442

Distribution and transport 4 210 1 676 1 836 1 662 3 498

Business and other services 7 606 4 011 3 988 4 933 8 921

Non-marketed services 2 642 2 452 1 329 1 837 3 165

All industries 13 131 4 811 6 743 6 537 13 280

Source:  IER estimates based on Cambridge Econometrics E3ME model.



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

Levels (000s) 1996 2001 2006 2010 2015

Agriculture, etc. 12 230 11 096 9 753 8 690 7 764

Mining and quarrying 1 005 724 651 572 500

Food, drink and tobacco 5 012 4 987 4 781 4 743 4 632

Engineering 7 943 8 096 7 502 7 660 7 542

Rest of manufacturing 24 847 24 214 22 588 22 852 22 241

Electricity, gas and water 1 817 1 626 1 514 1 404 1 364

Construction 13 729 14 514 15 141 15 598 15 583

Distribution 28 945 31 127 32 153 33 042 34 031

Hotels and catering 7 891 9 158 9 932 10 801 11 547

Transport & telecommunications 11 520 12 280 12 157 12 235 12 162

Banking and insurance 5 743 6 028 6 014 6 040 6 032

Other business services 17 424 23 308 26 140 29 196 33 079

Public admin. and defence 13 837 14 157 14 258 14 336 14 432

Education 12 896 13 693 14 507 14 927 15 574

Health and social work 17 020 18 545 20 081 20 911 22 005

Miscellaneous services 10 855 12 292 13 485 14 390 15 448

All industries 192 714 205 844 210 656 217 399 223 936

Shares (%) 1996 2001 2006 2010 2015

Agriculture, etc. 6.3 5.4 4.6 4.0 3.5

Mining and quarrying 0.5 0.4 0.3 0.3 0.2

Food, drink and tobacco 2.6 2.4 2.3 2.2 2.1

Engineering 4.1 3.9 3.6 3.5 3.4

Rest of manufacturing 12.9 11.8 10.7 10.5 9.9

Electricity, gas and water 0.9 0.8 0.7 0.6 0.6

Construction 7.1 7.1 7.2 7.2 7.0

Distribution 15.0 15.1 15.3 15.2 15.2

Hotels and catering 4.1 4.4 4.7 5.0 5.2

Transport & telecommunications 6.0 6.0 5.8 5.6 5.4

Banking and insurance 3.0 2.9 2.9 2.8 2.7

Other business services 9.0 11.3 12.4 13.4 14.8

Public admin. and defence 7.2 6.9 6.8 6.6 6.4

Education 6.7 6.7 6.9 6.9 7.0

Health and social work 8.8 9.0 9.5 9.6 9.8

Miscellaneous services 5.6 6.0 6.4 6.6 6.9

All industries 100.0 100.0 100.0 100.0 100.0

Source: IER estimates based on Cambridge Econometrics E3ME model.
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Table 27.  Employment trends by industry, change, EU-25+

Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15

Agriculture, etc. -1.9 -2.5 -2.8 -2.2 -2.5

Mining and quarrying -6.3 -2.1 -3.2 -2.7 -2.9

Food, drink and tobacco -0.1 -0.8 -0.2 -0.5 -0.4

Engineering 0.4 -1.5 0.5 -0.3 0.1

Rest of manufacturing -0.5 -1.4 0.3 -0.5 -0.2

Electricity, gas and water -2.2 -1.4 -1.9 -0.6 -1.2

Construction 1.1 0.8 0.7 0.0 0.3

Distribution 1.5 0.7 0.7 0.6 0.6

Hotels and catering 3.0 1.6 2.1 1.3 1.7

Transport & telecommunications 1.3 -0.2 0.2 -0.1 0.0

Banking and insurance 1.0 0.0 0.1 0.0 0.0

Other business services 6.0 2.3 2.8 2.5 2.7

Public admin. and defence 0.5 0.1 0.1 0.1 0.1

Education 1.2 1.2 0.7 0.9 0.8

Health and social work 1.7 1.6 1.0 1.0 1.0

Miscellaneous services 2.5 1.9 1.6 1.4 1.5

All industries 1.3 0.5 0.8 0.6 0.7

Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15

Agriculture, etc. -1 134 -1 344 -1 062 -926 -1 989

Mining and quarrying -281 -73 -78 -72 -150

Food, drink and tobacco -25 -206 -38 -112 -149

Engineering 153 -595 159 -119 40

Rest of manufacturing -633 -1 625 264 -611 -348

Electricity, gas and water -192 -112 -110 -40 -150

Construction 785 627 457 -15 442

Distribution 2 182 1 025 889 989 1 878

Hotels and catering 1 268 773 869 746 1 615

Transport & telecommunications 760 -123 78 -73 4

Banking and insurance 286 -15 26 -8 18

Other business services 5 884 2 832 3 056 3 883 6 939

Public admin. and defence 320 101 78 96 174

Education 797 814 420 647 1 067

Health and social work 1 524 1 536 831 1 094 1 924

Miscellaneous services 1 437 1 193 905 1 058 1 963

All industries 13 131 4 811 6 743 6 537 13 280

Source:  IER estimates based on Cambridge Econometrics E3ME model.
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Table 28.  Employment trends (levels) by occupation, EU-25+

Levels (000s) 1996 2001 2006 2010 2015

01 Armed Forces 1 245 1 197 1 215 1 197 1 165

11 Legislators and senior officials 484 603 495 531 596

12 Corporate managers 8 349 9 294 9 920 11 032 12 346

13 Managers of small enterprises 6 561 6 436 7 990 8 071 8 135

21 Physical, mathematical and 

engineering science professionals 5 518 5 995 6 401 6 944 7 452

22 Life science and health professionals 3 698 3 345 3 551 3 602 3 658

23 Teaching professionals 7 862 8 057 8 464 8 595 8 736

24 Other professionals 7 143 8 086 8 933 9 927 11 265

31 Physical and engineering 

science associate professionals 6 911 7 666 7 715 7 927 8 129

32 Life science and health 

associate professionals 4 807 5 559 5 618 5 671 5 800

33 Teaching associate professionals 2 126 2 408 2 606 2 874 3315

34 Other associate professionals 13 799 16 100 18 013 19 626 21446

41 Office clerks 20 840 20 891 18 795 18 075 16944

42 Customer services clerks 3 792 4 198 4 522 4 758 5100

51 Personal & protective services workers 15 408 17 497 18 848 20 154 21361

52 Models, salespersons and  

demonstrators 9 977 11 221 10 642 10 611 10656

61 Skilled agricultural and fishery 

workers 9 829 8 960 7 789 6 817 6082

71 Extraction and building trades workers 11 205 11 657 12 597 12 851 12718

72 Metal, machin. & related trades workers 11 976 11 646 10 466 10 264 9555

73 Precision, handicraft, craft  

printing & related trades workers 1 865 1 614 1 444 1 298 1171

74 Other craft and related trades workers 5 595 4 975 4 338 4 237 3977

81 Stationary plant and related operators 2 034 2 081 2 103 2 060 2079

82 Machine operators and assemblers 6 622 6 961 6 498 6 588 6596

83 Drivers and mobile plant operators 8 414 8 262 8 713 8 991 9175

91 Sales & services elementary occupations 10 408 14 092 15 568 17 095 18630

92 Agricultural, fishery & related labourers 1 269 1 197 1 249 1 163 1116

93 Labourers in mining, construction, 

manufacturing and transport 4 978 5 848 6 163 6 440 6 735

All occupations 192 713 205 844 210 656 217 399 223 936

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

Shares (%) 1996 2001 2006 2010 2015

01 Armed Forces 0.6 0.6 0.6 0.6 0.5

11 Legislators and senior officials 0.3 0.3 0.2 0.2 0.3

12 Corporate managers 4.3 4.5 4.7 5.1 5.5

13 Managers of small enterprises 3.4 3.1 3.8 3.7 3.6

21 Physical, mathematical & engineering 

science professionals 2.9 2.9 3.0 3.2 3.3

22 Life science and health professionals 1.9 1.6 1.7 1.7 1.6

23 Teaching professionals 4.1 3.9 4.0 4.0 3.9

24 Other professionals 3.7 3.9 4.2 4.6 5.0

31 Physical and engineering science 

associate professionals 3.6 3.7 3.7 3.6 3.6

32 Life science and health associate 

professionals 2.5 2.7 2.7 2.6 2.6

33 Teaching associate professionals 1.1 1.2 1.2 1.3 1.5

34 Other associate professionals 7.2 7.8 8.6 9.0 9.6

41 Office clerks 10.8 10.1 8.9 8.3 7.6

42 Customer services clerks 2.0 2.0 2.1 2.2 2.3

51 Personal & protective services workers 8.0 8.5 8.9 9.3 9.5

52 Models, salespersons & demonstrators 5.2 5.5 5.1 4.9 4.8

61 Skilled agricultural and fishery workers 5.1 4.4 3.7 3.1 2.7

71 Extraction & building trades workers 5.8 5.7 6.0 5.9 5.7

72 Metal, machin. & related trades workers 6.2 5.7 5.0 4.7 4.3

73 Precision, handicraft, craft printing 

and related trades workers 1.0 0.8 0.7 0.6 0.5

74 Other craft and related trades workers 2.9 2.4 2.1 1.9 1.8

81 Stationary plant and related operators 1.1 1.0 1.0 0.9 0.9

82 Machine operators and assemblers 3.4 3.4 3.1 3.0 2.9

83 Drivers and mobile plant operators 4.4 4.0 4.1 4.1 4.1

91 Sales and services elementary 

occupations 5.4 6.8 7.4 7.9 8.3

92 Agricultural, fishery & related labourers 0.7 0.6 0.6 0.5 0.5

93 Labourers in mining, construction, 

manufacturing and transport 2.6 2.8 2.9 3.0 3.0

All occupations 100.0 100.0 100.0 100.0 100.0

Source:  IER estimates based on Cambridge Econometrics E3ME model.
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Table 30.  Employment trends (growth) by occupation, EU-25+

GGrroowwtthh  ((%%  pp,,aa..)) 11999966--0011 22000011--0066 22000066--1100 22001100--1155 22000066--1155

01 Armed Forces -0.8 0.3 -0.4 -0.5 -0.5

11 Legislators and senior officials 4.5 -3.9 1.7 2.3 2.1

12 Corporate managers 2.2 1.3 2.7 2.3 2.5

13 Managers of small enterprises -0.4 4.4 0.3 0.2 0.2

21 Physical, mathematical and engineering 

science professionals 1.7 1.3 2.1 1.4 1.7

22 Life science and health professionals -2.0 1.2 0.4 0.3 0.3

23 Teaching professionals 0.5 1.0 0.4 0.3 0.4

24 Other professionals 2.5 2.0 2.7 2.6 2.6

31 Physical and engineering science 

associate professionals 2.1 0.1 0.7 0.5 0.6

32 Life science and health associate 

professionals 2.9 0.2 0.2 0.4 0.4

33 Teaching associate professionals 2.5 1.6 2.5 2.9 2.7

34 Other associate professionals 3.1 2.3 2.2 1.8 2.0

41 Office clerks 0.0 -2.1 -1.0 -1.3 -1.1

42 Customer services clerks 2.1 1.5 1.3 1.4 1.3

51 Personal & protective services workers 2.6 1.5 1.7 1.2 1.4

52 Models, salespersons & demonstrators 2.4 -1.1 -0.1 0.1 0.0

61 Skilled agricultural & fishery workers -1.8 -2.8 -3.3 -2.3 -2.7

71 Extraction and building trades workers 0.8 1.6 0.5 -0.2 0.1

72 Metal, machin. & related trades workers -0.6 -2.1 -0.5 -1.4 -1.0

73 Precision, handicraft, craft printing 

and related trades workers -2.8 -2.2 -2.6 -2.0 -2.3

74 Other craft and related trades workers -2.3 -2.7 -0.6 -1.3 -1.0

81 Stationary plant and related operators 0.5 0.2 -0.5 0.2 -0.1

82 Machine operators and assemblers 1.0 -1.4 0.3 0.0 0.2

83 Drivers and mobile plant operators -0.4 1.1 0.8 0.4 0.6

91 Sales and services elementary 

occupations 6.2 2.0 2.4 1.7 2.0

92 Agricultural, fishery & related labourers -1.2 0.9 -1.8 -0.8 -1.3

93 Labourers in mining, construction, 

manufacturing and transport 3.3 1.1 1.1 0.9 1.0

All occupations 1.3 0.5 0.8 0.6 0.7

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

CChhaannggee  ((000000ss)) 11999966--0011 22000011--0066 22000066--1100 22001100--1155 22000066--1155

01 Armed Forces -48 18 -18 -32 -51

11 Legislators and senior officials 119 -108 35 65 101

12 Corporate managers 945 626 1 112 1 314 2426

13 Managers of small enterprises -125 1 554 81 64 145

21 Physical, mathematical & engineering 

science professionals 478 406 543 509 1052

22 Life science and health professionals -354 206 51 56 107

23 Teaching professionals 195 408 130 141 271

24 Other professionals 943 847 994 1 338 2 332

31 Physical and engineering science 

associate professionals 755 48 212 202 414

32 Life science and health associate 

professionals 751 60 53 129 182

33 Teaching associate professionals 282 198 268 441 709

34 Other associate professionals 2 301 1 913 1 613 1 820 3 434

41 Office clerks 51 -2 096 -719 -1 131 -1 851

42 Customer services clerks 405 324 235 342 578

51 Personal & protective services workers 2 089 1 351 1 307 1 207 2 514

52 Models, salespersons & demonstrators 1 244 -579 -31 45 14

61 Skilled agricultural & fishery workers -869 -1 171 -972 -735 -1 707

71 Extraction & building trades workers 452 940 254 -133 121

72 Metal, machin. & related trades workers -330 -1 181 -202 -710 -911

73 Precision, handicraft, craft printing 

and related trades workers -251 -171 -146 -127 -273

74 Other craft and related trades workers -620 -637 -101 -260 -361

81 Stationary plant and related operators 47 22 -43 19 -24

82 Machine operators and assemblers 339 -462 89 8 98

83 Drivers and mobile plant operators -152 451 278 184 461

91 Sales & services element. occupations 3 684 1 476 1 527 1 535 3 062

92 Agricultural, fishery & related labourers -72 53 -86 -48 -134

93 Labourers in mining, construction, 

manufacturing and transport 870 314 278 295 572

All occupations 13 131 4 811 6 743 6 537 13 280

Source:  IER estimates based on Cambridge Econometrics E3ME model.
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Table 32.  Replacement demand by occupation, broad group, EU-25+

2006-15 (000s)

Levels (000s) 1996 2001 2006 2010 2015
Expans. Replacem. Total
demand demand requirem.

Armed forces 1 245 1 197 1 215 1 197 1 165 -51 294 244

Legislators, senior  

officials and managers 15 394 16 333 18 405 19 633 21 076 2 671 4 362 7 034

Professionals 24 220 25 482 27 349 29 067 31 111 3 762 5 747 9 509

Technicians & associate  

professionals 27 643 31 733 33 952 36 099 38 691 4 739 6 857 11 596

Clerks 24 632 25 088 23 317 22 833 22 044 -1 273 5 772 4 498

Service workers & shop

& market sales workers 25 385 28 717 29 490 30 765 32 017 2 528 8 039 10 567

Skilled agricultural and 

fishery workers 9 829 8 960 7 789 6 817 6 082 -1 707 2 201 494

Craft and related trades 

workers 30 641 29 893 28 845 28 650 27 420 -1 425 7 493 6 067

Plant and machine 

operators & assemblers 17 069 17 304 17 314 17 639 17 850 536 4 048 4 584

Elementary occupations 16 655 21 137 22 980 24 699 26 480 3 501 6 188 9 689

All occupations 192 713 205 844 210 656 217 399 22 3936 13 280 51 001 64 281

2006-15 (%)

Shares (%) 1996 2001 2006 2010 2015
Expans. Replacem. Total
demand demand requirem.

Armed forces 0.6 0.6 0.6 0.6 0.5 -4.2 24.2 20.1

Legislators, senior 

officials and managers 8.0 7.9 8.7 9.0 9.4 14.5 23.7 38.2

Professionals 12.6 12.4 13.0 13.4 13.9 13.8 21.0 34.8

Technicians & associate 

professionals 14.3 15.4 16.1 16.6 17.3 14.0 20.2 34.2

Clerks 12.8 12.2 11.1 10.5 9.8 -5.5 24.8 19.3

Service workers & shop

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

Skilled agricultural & 

fishery workers 5.1 4.4 3.7 3.1 2.7 -21.9 28.3 6.3

Craft & related trades 

workers 15.9 14.5 13.7 13.2 12.2 -4.9 26.0 21.0

Plant and machine 

operators & assemblers 8.9 8.4 8.2 8.1 8.0 3.1 23.4 26.5

Elementary occupations 8.6 10.3 10.9 11.4 11.8 15.2 26.9 42.2

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

Growth (% p.a.) 1996-01 2001-06 2001-06 2006-10 2006-15
Expans. Replacem. Total
demand demand requirem.

Armed forces -0.8 0.3 -0.4 -0.5 -0.5 -0.5 2.4 2.1

Legislators, senior 

officials and managers 1.2 2.4 1.6 1.4 1.5 1.5 2.4 3.7

Professionals 1.0 1.4 1.5 1.4 1.4 1.4 2.1 3.4

Technicians & 

associate professionals 2.8 1.4 1.5 1.4 1.5 1.5 2.1 3.3

Clerks 0.4 -1.5 -0.5 -0.7 -0.6 -0.6 2.5 2.0

Service workers & shop 

& market sales workers 2.5 0.5 1.1 0.8 0.9 0.9 2.7 3.5

Skilled agricultural 

& fishery workers -1.8 -2.8 -3.3 -2.3 -2.7 -2.7 2.8 0.7

Craft and related 

trades workers -0.5 -0.7 -0.2 -0.9 -0.6 -0.6 2.6 2.1

Plant and machine 

operators & assemblers 0.3 0.0 0.5 0.2 0.3 0.3 2.4 2.6

Elementary occupations 4.9 1.7 1.8 1.4 1.6 1.6 2.7 4.0

All occupations 1.3 0.5 0.8 0.6 0.7 0.7 2.4 3.0

Note: expansion demand = net change

Source: IER estimates based on Cambridge Econometrics E3ME model.
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Table 33.  Implications for qualifications, broad groups, EU-25+

Levels (000s) 1996 2001 2006 2010 2015

Low qualification 63 339 55 671 55 104 51 209 46 516

Medium qualification 89 127 102 799 102 291 107 508 111 752

High qualification 40 248 47 374 53 261 58 682 65 668

All qualifications 192 714 205 844 210 656 217 399 223 936

Shares (%) 1996 2001 2006 2010 2015

Low qualification 32.9 27.0 26.2 23.6 20.8

Medium qualification 46.2 49.9 48.6 49.5 49.9

High qualification 20.9 23.0 25.3 27.0 29.3

All qualifications 100.0 100.0 100.0 100.0 100.0

Growth (% p.a.) 1996-01 2001-06 2006-10 2010-15 2006-15

Low qualification -2.5 -0.2 -1.8 -1.9 -1.9

Medium qualification 2.9 -0.1 1.3 0.8 1.0

High qualification 3.3 2.4 2.5 2.3 2.4

All qualifications 1.3 0.5 0.8 0.6 0.7

Change (000s) 1996-01 2001-06 2006-10 2010-15 2006-15

Low qualification -7 667 -567 -3 895 -4 693 -8 588

Medium qualification 13 672 -508 5 217 4 244 9 461

High qualification 7 126 5 887 5 421 6 986 12 408

All qualifications 13 131 4 811 6 743 6 537 13 280

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

All qualifications

All industries 1996 2006 2015 1996

Armed forces 1 245 1 215 1 165 315

Legislators, senior officials and managers 15 394 18 405 21 076 3 960

Professionals 24 220 27 349 31 111 874

Technicians and associate professionals 27 643 33 952 38 691 3 792

Clerks 24 632 23 317 22 044 6 580

Service workers and shop and market sales workers 25 385 29 490 32 017 10 701

Skilled agricultural and fishery workers 9 829 7 789 6 082 5 691

Craft and related trades workers 30 641 28 845 27 420 11 912

Plant and machine operators and assemblers 17 069 17 314 17 850 8 656

Elementary occupations 16 655 22 980 26 480 10 859

All occupations 192 714 210 656 223 936 63 339

Primary sector and utilities 1996 2006 2015 1996

Armed forces 0 1 0 0

Legislators, senior officials and managers 621 628 606 183

Professionals 334 358 380 13

Technicians and associate professionals 633 647 716 60

Clerks 515 402 336 109

Service workers and shop and market sales workers 130 116 122 51

Skilled agricultural and fishery workers 9 205 7 012 5 259 5 417

Craft and related trades workers 1 257 793 599 267

Plant and machine operators and assemblers 879 667 529 351

Elementary occupations 1 479 1 295 1 083 1 047

All occupations 15 052 11 917 9 629 7 499

Manufacturing  1996 2006 2015 1996

Armed forces 2 3 2 0

Legislators, senior officials and managers 2 555 2 569 2 892 485

Professionals 2 109 2 466 2 897 88

Technicians and associate professionals 4 220 4 692 5 089 559

Clerks 3 550 2 850 2 579 943

Service workers and shop and market sales workers 885 826 879 347

Skilled agricultural and fishery workers 52 55 29 27

Craft and related trades workers 13 347 10 797 9 413 5 295

Plant and machine operators and assemblers 8 378 8 040 8 198 4 533

Elementary occupations 2 705 2 573 2 436 1 591

All occupations 37 802 34 871 34 414 13 869

Construction 1996 2006 2015 1996

Armed forces 0 0 0 0

Legislators, senior officials and managers 837 1 011 1 200 201

Professionals 548 560 684 27

Technicians and associate professionals 823 906 1 083 84

Clerks 789 735 740 203

Service workers and shop and market sales workers 73 62 66 27

Skilled agricultural and fishery workers 25 25 21 11

Craft and related trades workers 8 601 9 444 9 285 3 593

Plant and machine operators and assemblers 970 1 032 1 073 476

Elementary occupations 1 063 1 366 1 431 710

All occupations 13 729 15 141 15 583 5 332
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          EU-25+ (000s)

Low qualification Medium qualification High qualification

2006 2015 1996 2006 2015 1996 2006 2015

275 208 691 677 687 239 263 270

3 635 3 231 6 359 7 658 8 271 5 075 7 112 9 574

547 630 3 749 4 298 5 772 19 597 22 504 24 709

3 217 3 156 16 086 18 793 19 957 7 765 11 943 15 578

4 694 3 957 15 161 14 421 12 993 2 891 4 202 5 094

9 132 7 590 13 108 17 388 19 953 1 576 2 969 4 475

3 543 2 037 3 784 3 772 3 465 354 474 580

10 454 8 528 16 971 16 403 16 485 1 758 1 989 2 408

7 049 5 637 7 885 9 511 11 191 528 754 1 022

12 559 11 542 5 332 9 369 12 980 464 1 051 1 958

55 104 46 516 89 127 102 291 111 752 40 248 53 261 65 668

2006 2015 1996 2006 2015 1996 2006 2015

0 0 0 1 0 0 0 0

209 140 258 236 192 180 182 274

9 7 65 71 76 255 278 297

56 57 431 423 444 141 168 215

66 42 351 273 232 55 63 62

39 25 69 67 78 9 10 19

3 222 1 761 3 477 3 377 3 011 310 414 488

174 122 919 572 433 71 47 43

237 165 499 406 343 29 24 21

793 514 391 450 490 41 52 79

4 805 2 832 6 462 5 875 5 300 1 091 1 238 1 497

2006 2015 1996 2006 2015 1996 2006 2015

2 1 2 1 1 0 0 0

380 338 1 019 1 025 1 123 1 050 1 164 1 431

69 81 420 514 648 1 600 1 883 2 169

513 490 2 602 2 791 2 853 1 059 1 388 1 745

617 465 2 280 1 868 1 728 327 365 385

254 233 487 499 548 51 72 98

28 10 22 25 18 3 2 1

3 666 2 732 7 353 6 425 5 929 700 707 751

3 336 2 630 3 602 4 337 5 097 242 367 471

1 298 993 1 046 1 167 1 302 68 108 141

10 163 7 974 18 832 18 652 19 247 5 101 6 057 7 193

2006 2015 1996 2006 2015 1996 2006 2015

0 0 0 0 0 0 0 0

259 290 385 448 489 251 305 420

17 31 86 118 168 434 425 485

95 111 548 560 593 191 252 379

170 140 499 446 436 87 118 165

20 22 42 36 36 3 6 8

10 7 12 14 12 2 2 1

3 920 3 224 4 564 4 944 5 221 444 580 841

493 375 478 511 651 17 28 47

838 675 331 483 678 22 46 78

5 821 4 875 6 945 7 559 8 285 1 451 1 761 2 423



Table 34b. Employment by sector, occupation and qualification, 1996-2015,          

All qualifications

Distribution and transport 1996 2006 2015 1996

Armed forces 3 8 10 1

Legislators, senior officials and managers 6 950 8 018 8 179 2 385

Professionals 1 255 1 712 2 277 75

Technicians and associate professionals 4 949 6 385 7 603 915

Clerks 7 463 7 403 7 592 2 375

Service workers and shop and market sales workers 14 047 15 407 16 214 6 100

Skilled agricultural and fishery workers 135 159 153 45

Craft and related trades workers 4 906 4 653 4 545 1 853

Plant and machine operators and assemblers 5 336 5 768 5 999 2 554

Elementary occupations 3 311 4 730 5 167 2 088

All occupations 48 356 54 242 57 740 18 391

Business and other services 1996 2006 2015 1996

Armed forces 14 13 12 5

Legislators, senior officials and managers 3 027 4 374 5 935 553

Professionals 6 576 7 660 9 140 322

Technicians and associate professionals 6 746 9 045 10 391 935

Clerks 7 119 7 002 6 462 1 611

Service workers and shop and market sales workers 3 279 4 366 5 495 1 462

Skilled agricultural and fishery workers 213 337 400 101

Craft and related trades workers 1 515 2 359 2 899 513

Plant and machine operators and assemblers 931 1 264 1 522 466

Elementary occupations 4 601 9 219 12 303 3 202

All occupations 34 022 45 638 54 559 9 171

Non-marketed services 1996 2006 2015 1996

Armed forces 1 225 1 191 1 140 309

Legislators, senior officials and managers 1 404 1 806 2 265 152

Professionals 13 400 14 592 15 731 348

Technicians and associate professionals 10 272 12 278 13 810 1 239

Clerks 5 196 4 926 4 336 1 339

Service workers and shop and market sales workers 6 972 8 713 9 241 2 713

Skilled agricultural and fishery workers 199 201 220 89

Craft and related trades workers 1 015 800 678 390

Plant and machine operators and assemblers 575 543 530 276

Elementary occupations 3 495 3 798 4 060 2 221

All occupations 43 753 48 846 52 011 9 077

Source:  IER estimates based on Cambridge Econometrics E3ME model.
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          EU-25+ (000s)

Low qualification Medium qualification High qualification

2006 2015 1996 2006 2015 1996 2006 2015

3 1 2 4 4 0 1 5

2 195 1 533 3 183 3 912 3 857 1 381 1 911 2 789

66 98 309 435 626 871 1 211 1 553

912 874 3 085 3 883 4 325 949 1 590 2 404

1 782 1 769 4 452 4 635 4 476 635 985 1 347

5 092 4 246 7 232 9 008 9 829 714 1 307 2 138

46 30 78 99 103 13 14 20

1 531 1 328 2 731 2 758 2 795 322 364 423

2 227 1 682 2 607 3 288 3 953 175 253 364

2 339 2 106 1 105 2 144 2 637 119 246 423

16 194 13 666 24 786 30 166 32 606 5 179 7 881 11 467

2006 2015 1996 2006 2015 1996 2006 2015

4 1 8 5 7 2 4 4

511 845 1 121 1 564 2 035 1 353 2 298 3 055

223 243 1 066 1 570 2 120 5 188 5 867 6 777

858 929 3 948 4 824 4 968 1 864 3 363 4 494

1 148 937 4 435 4 221 3 594 1 073 1 632 1 931

1 414 1 392 1 586 2 467 3 359 231 484 744

152 151 98 154 194 14 31 55

873 879 854 1 266 1 750 148 220 269

523 596 421 683 836 44 58 90

5 311 5 584 1 265 3 437 5 692 134 471 1 028

11 018 11 557 14 800 20 191 24 555 10 050 14 429 18 447

2006 2015 1996 2006 2015 1996 2006 2015

267 205 679 667 675 237 257 260

81 85 394 473 575 859 1 252 1 605

163 170 1 802 1 590 2 133 11 249 12 839 13 428

782 695 5 473 6 313 6 774 3 560 5 183 6 341

910 604 3 143 2 977 2 527 714 1 039 1 205

2 311 1 672 3 692 5 312 6 101 567 1 090 1 468

85 79 97 104 127 13 12 14

291 242 551 438 356 74 71 80

234 190 277 286 311 21 23 29

1 980 1 670 1 195 1 688 2 181 79 129 209

7 104 5 611 17 302 19 847 21 759 17 374 21 894 24 641



ANNEX  II

Classifications and aggregations
used

Industries and sectors

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

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

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

Forestry, logging and related service activities [02]

Fishing, fish farming and related service activities [05]

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

3 Oil and gas, etc.[11, 12] Extraction of crude petroleum and natural gas; 

service activities incidental to oil and gas extraction,

excluding surveying [11]

Mining of uranium and thorium ores [12]

4 Other mining [13, 14] Mining of metal ores [13]

Other mining and quarrying [14]

5 Food, drink and tobacco Manufacture of food products and beverages [15]

[15, 16] Manufacture of tobacco products [16]

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

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

of fur [18]

Tanning and dressing of leather; manufacture 

of luggage, handbags, saddlery, harness and footwear

[19]

7 Wood and paper [20, 21] Manufacture of wood and of products of wood and

cork, except furniture; manufacture of articles of straw

and plaiting materials [20]

Manufacture of pulp, paper and paper products [21]



8 Printing and publishing [22] Publishing, printing and reproduction of recorded

media [22]

9 Manufactured fuels [23] Manufacture of coke, refined petroleum products and

nuclear fuel [23]

10 Pharmaceuticals [24.4] Manufacture of pharmaceuticals, medicinal chemicals

and botanical products [24.4]

11 Chemicals nes [24(ex24.4)] Manufacture of chemicals and chemical products

(except pharmaceuticals, etc.) [24 (ex 24.4)]

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

13 Non-metallic mineral products Manufacture of other non-metallic mineral products
[26] [26]

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

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

machinery and equipment [28]

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

17 Electronics [30, 32] Manufacture of office machinery and computers [30]

Manufacture of radio, television and communication

equipment and apparatus [32]

18 Electrical engineering Manufacture of electrical machinery and apparatus 
and instruments [31,33] n.e.c. [31]

Manufacture of medical, precision and optical

instruments, watches and clocks [33]

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

trailers [34]

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

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

Recycling [37]

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

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

through mains [40.2]

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

25 Construction [45] Construction [45]

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

motorcycles; retail sale of automotive fuel [50]
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Wholesale trade and commission trade, except of motor

vehicles and motorcycles [51]

27 Retailing [52] Retail trade, except of motor vehicles and motorcycles;

repair of personal and household goods [52]

28 Hotels and catering [55] Hotels and restaurants [55]

29 Land transport, etc.[60, 63] Land transport; transport via pipelines [60]

Supporting and auxiliary transport activities;

activities of travel agencies [63]

30 Water transport [61] Water transport [61]

31 Air transport [62] Air transport [62]

32 Communications [64] Post and telecommunications [64]

33 Banking and finance [65, 67] Financial intermediation, except insurance 

and pension funding [65]

Activities auxiliary to financial intermediation [67]

34 Insurance [66] Insurance and pension funding, except compulsory

social security [66]

35 Computing services [72] Computer and related activities [72]

36 Professional services Real estate activities [70]

[70, 71, 73, 74.1-74.4] Renting of machinery and equipment without operator

and of personal and household goods [71]

Research and development [73]

Other business activities (professional services) 

[74.1-74.4]

37 Other Business services Other business activities (business services)

[74.5-74.8] [74.5-74.8]

38 Public administration Public administration and defence;

and Defence [75] compulsory social security [75]

39 Education [80] Education [80]

40 Health and social work [85] Health and social work [85]

41 Miscellaneous services Sewage and refuse disposal, sanitation and similar 

[90-93, 95-97, 99] activities [90]

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

Recreational, cultural and sporting activities [92]
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Other service activities [93]

Activities of households as employers of domestic 

staff [95]

Undifferentiated goods producing activities of private

households for own use [96]

Undifferentiated services producing activities of private

households for own use [97]

Extra-territorial organisations and bodies [99]

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

Aggregation of 41-industry to 16-industry

16-industry [NACE] 41-industry [NACE]

1 Agriculture, etc.[01-05] 1 Agriculture, etc.[01-05]

2 Mining and quarrying [10-14] 2 Coal [10]

3 Oil and gas, etc.[11, 12]

4 Other mining [13, 14]

3 Food, drink and tobacco [15-16] 5 Food, drink and tobacco [15, 16]

4 Engineering [29-33] 16 Mechanical engineering [29]

17 Electronics [30, 32]

18 Electrical engineering and instruments

[31, 33]

5 Rest of manufacturing [17-28, 34-37] 6 Textiles, clothing and leather [17-19]

7 Wood and paper [20, 21]

8 Printing and publishing [22]

9 Manufactured fuels [23]

10 Pharmaceuticals [24.4]

11 Chemicals nes [24(ex24.4)]

12 Rubber and plastics [25]

13 Non-metallic mineral products [26]

14 Basic metals [27]

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

19 Motor vehicles [34]

20 Other transport equipment [35]

21 Manufacturing nes [36, 37]

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

23 Gas supply [40.2]

24 Water supply [41]

7 Construction [45] 25 Construction [45]

8 Distribution [50-52] 26 Distribution [50, 51]

27 Retailing [52]

9 Hotels and catering [55] 28 Hotels and catering [55]

10 Transport and telecommunications 29 Land transport, etc.[60, 63]

[60-64] 30 Water transport [61]

31 Air transport [62]

32 Communications [64]

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

34 Insurance [66]

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

36 Professional services 

[70, 71, 73, 74.1-74.4]

37 Other business services [74.5-74.8]

13 Public admin and defence [75] 38 Public administration and defence [75]

14 Education [80] 39 Education [80]

15 Health and social work [85] 40 Health and social work [85]

16 Miscellaneous services [90-99] 41 Miscellaneous Services [90-93, 95, 99]
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Aggregation of 41-industry to 6-industry

6-industry [NACE] 41-industry [NACE]

1 Primary sector and utilities 1 Agriculture, etc.[01-05]

[01-14, 40, 41] 2 Coal [10]

3 Oil and gas, etc.[11, 12]

4 Other mining [13, 14]

22 Electricity [40.1, 40.3]

23 Gas supply [40.2]

24 Water supply [41]

2 Manufacturing [15-37] 5 Food, drink and tobacco [15, 16]

6 Textiles, clothing and leather [17-19]

7 Wood and paper [20, 21]

8 Printing and publishing [22]

9 Manufactured fuels [23]

10 Pharmaceuticals [24.4]

11 Chemicals nes [24(ex24.4)]

12 Rubber and plastics [25]

13 Non-metallic mineral products [26]

14 Basic metals [27]

15 Metal goods [28]

16 Mechanical engineering [29]

17 Electronics [30, 32]

18 Electrical engineering and 

instruments [31, 33]

19 Motor vehicles [34]

20 Other transport equipment [35]

21 Manufacturing nes [36, 37]

3 Construction [45] 25 Construction [45]

4 Distribution and transport [50-64] 26 Distribution [50, 51]

27 Retailing [52]

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

29 Land transport, etc.[60, 63]

30 Water transport [61]

31 Air transport [62]

32 Communications [64]

5 Business and other services 33 Banking and finance [65, 67]

[65-74, 90-99] 34 Insurance [66]

35 Computing services [72]

36 Professional services 

[70, 71, 73, 74.1-74.4]

37 Other Business services [74.5-74.8]

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

6 Non-marketed services [75, 80, 85] 38 Public administration and defence [75]

39 Education [80]

40 Health and social work [85]

Qualifications

Level of qualification

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

Medium qualification Upper secondary (ISCED 3-4)

High qualification Tertiary (ISCED 5-6)

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

ISCED 1: primary education or first stage of basic education
Programmes at level 1 are normally designed on a unit or project basis to
give students a sound basic education in reading, writing and mathematics
along with an elementary understanding of other subjects such as history,
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geography, natural science, social science, art and music. In some cases
religious instruction is featured. The core at this level consists of education
provided for children, the customary or legal age of entrance being not
younger than five years or older than seven years. This level covers, in
principle, six years of full-time schooling.

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

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

ISCED 3: (upper) secondary education
This level of education typically begins at the end of full-time compulsory
education for those countries that have a system of compulsory education.
More specialisation may be observed at this level than at ISCED level 2 and
often teachers need to be more qualified or specialised than for ISCED level 2.
The entrance age to this level is typically 15 to 16 years. The educational
programmes included at this level typically require the completion of some
nine years of full-time education (since the beginning of level 1) for admission
or a combination of education and vocational or technical experience.
• ISCED 3A: programmes designed to provide direct access to ISCED 5A;
• ISCED 3B: programmes designed to provide direct access to ISCED 5B;
• ISCED 3C: programmes not designed to lead to ISCED 5A or 5B.

ISCED 4: post-secondary non tertiary education
ISCED 4 captures programmes that straddle the boundary between upper
secondary and post-secondary education from an international point of view,
even though they might clearly be considered as upper secondary or post-
secondary programmes in a national context. These programmes can,
considering their content, not be regarded as tertiary programmes. They are
often not significantly more advanced than programmes at ISCED 3 but they
serve to broaden the knowledge of participants who have already completed
a programme at level 3.

Classifications and aggregations used 111



Typical examples are programmes designed to prepare students for
studies at level 5 who, although having completed ISCED level 3, did not
follow a curriculum which would allow entry to level 5, i.e. pre-degree
foundation courses or short vocational programmes. Second cycle
programmes can be included as well.
• ISCED 4A: see text for ISCED 3
• ISCED 4B: see text for ISCED 3
• ISCED 4C: see text for ISCED 3

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

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

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

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

ISCED 6: second stage of tertiary education (leading to an advanced
research qualification)

This level is reserved for tertiary programmes which lead to the award of an
advanced research qualification. The programmes are, therefore, devoted to
advanced study and original research and not based on course-work only.
They typically require the submission of a thesis or dissertation of
publishable quality which is the product of original research and represents
a significant contribution to knowledge. They prepare graduates for faculty
posts in institutions offering ISCED 5A programmes, as well as research
posts in government, industry, etc.

Documentation by EULFS: Levels of education and training ISCED 1997
(http://circa.europa.eu/irc/dsis/employment/info/data/eu_lfs/Related_documents/
ISCED_EN.htm)
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Occupations
ISCO

Major group 1: legislators, senior officials and managers

11 Legislators and senior officials

12 Corporate managers

13 Managers of small enterprises

Major group 2: professionals

21 Physical, mathematical and engineering science professionals

22 Life science and health professionals

23 Teaching professionals

24 Other professionals

Major group 3: technicians and associate professionals

31 Physical and engineering science associate professionals

32 Life science and health associate professionals

33 Teaching associate professionals

34 Other associate professionals

Major group 3: clerks

41 Office clerks

42 Customer services clerks

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

51 Personal and protective services workers

52 Models, salespersons and demonstrators

Major group 6: Skilled agricultural and fishery workers

61 Skilled agricultural and fishery workers

Major group 7: craft and related trades workers

71 Extraction and building trades workers

72 Metal, machinery and related trades workers

73 Precision, handicraft, craft printing and related trades workers

74 Other craft and related trades workers

Major group 8: plant and machine operators and assemblers

81 Stationary plant and related operators

82 Machine operators and assemblers

83 Drivers and mobile plant operators

Major group 9: elementary occupations

91 Sales and services elementary occupations

92 Agricultural, fishery and related labourers

93 Labourers in mining, construction, manufacturing and transport

Major group 0: armed forces
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ANNEX  III

List of contributing country
experts

Name Organisation

Austria LASSNIGG, Lorenz Institute for Advanced Studies

STEINER, Peter Institute for Advanced Studies

VOGTENHUBER, Stefan Institute for Advanced Studies

HUEMER, Ulrike WIFO

MAHRINGER, Helmut WIFO

Belgium SCHATTEMAN, Paul Ministry of Education and Training

HENDRICKX, Koen Federal Planning Bureau

Bulgaria KUNEV, Ruslan NCVT within the BCCI

BRATOEVA, Liliya NCVT

Croatia NESTIC, Danijel Institute of Economics

CRNKOVIå-POZAIå, Sanja CEPOR 

Cyprus MOUROUZIDES, Yiannis Human Resource Development Authority 

OXINOS, George Human Resource Development Authority

Czech Republic HAVLICKOVA, Vera National Training Fund, National Observatory

of Employment and Training

MICHALICKA, Ludvik Research Institute for Labour and Social

Affairs

LAPÁâEK, Michal National Training Fund, National Observatory

of Employment and Training

LEPIC, Martin Education Policy Centre, Charles University in Prague 

KOUCKY, Jan Education Policy Centre, Charles University in Prague

Estonia LAMBING, Mario Ministry of Economic Affairs and

Communication

MERIKULL, Jaanika University of Tartu

Finland TIAINEN, Pekka Ministry of Labour



Name Organisation

France SAUVAGEOT, Claude DEPP – Ministry of Education

ESTRADE, Marc-Antoine Centre d’analyse stratégique

OMALEK, Laure Ministère de l’Emploi – DARES

Germany SCHNEIDER, Marc Institute for the Study of Labour (IZA)

VOGLER-LUDWIG, Kurt Economix

Greece CHLETSOS, Michalis University of Ioannina, Dept of economics

KAMINIOTI, Olimpia Employment Observatory

Hungary HÁRS, Agnes Kopint-Tarki

Ireland FOX, Roger FAS

LUNN, Pete Economical and Social Research Institute

Italy DELL’ARINGA, Carlo Universita Cattolica

TORCHIO, Nicoletta IRS – Istituto per la Ricerca Sociale

Latvia JAKOBSONS, Andrejs Riga Business School

Lithuania SVENTICKAITE, Kristina Institute of Labour and Social Research

DUMâIUS, Rimantas Public Policy and Management Institute 

KVEDARAS, Virmantas Vilnius University, Dept of Econometric

Analysis Luxembourg

CLEMENT, Franz CEPS/INSTEAD

BLOND-HANTEN, Carole CEPS/INSTEAD Malta

CAMILLERI, Edwin Employment and Training Corporation,

Labour Market Information Section

Netherlands CÖRVERS, Frank ROA – Maastricht University

KRIECHEL, Ben ROA – Maastricht University

HEIJKE, Hans ROA – Maastricht University

Norway STØLEN, Nils Martin Statistics Norway

Poland GAJDOS, Artur University of Lodz

SUCHECKI, Bogdan University of Lodz

Portugal RODRIGUES, Maria João University of Lisbon

VALENTE, Ana Higher Institute of Social Sciences and

Business studies
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Name Organisation

Romania GHINARARU, Catalin National Scientific Research Institute for

Labour and Social Protection

Slovakia VANTUCH, Juraj SNO – Slovak National Observatory of

Vocational Education and Training

KVETAN, Vladimir Slovak Academy of Sciences

PALENIK, Michal Employment Institute

Slovenia PAVLIN, Samo University of Ljubljana, Faculty of Social

Sciences

KRAMBERGER, Anton University of Ljubljana, Faculty of Social

Sciences,

Spain HOMS, Oriol Fundació CIREM

VILLAGÓMEZ, Elizabeth Fundació CIREM

Sweden PÄRLEMO, Lind National Labour Market Board

Switzerland SCHWERI, Juerg Swiss Federal Institute of Vocational

Education and Training

MULATERO, Fulvio Swiss Federal Institute of Vocational

Education and Training

United Kingdom LINDLEY, Robert Institute for Employment Research,

University of Warwick

WILSON, Rob Institute for Employment Research,

University of Warwick

LIVANOS, Ilias Institute for Employment Research,

University of Warwick

GARDINER, Ben Cambridge Econometrics

POLLITT, Hector Cambridge Econometrics
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Acronyms

Institutions and organisations

CE Cambridge Econometrics

Cedefop European Centre for the Development of Vocational Training

IER Institute for Employment Research, University of Warwick

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

Maastricht

Skillsnet Cedefop’s network on early identification of skill needs

Others

CGE Computable general equilibrium

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

ESA95 European system of accounts

ED Expansion demand

EDMOD Expansion demand module

EU European Union

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

EU-25+ EU-25 plus Norway and Switzerland

ICEs Individual country experts

ISCED International standard classification of education

ISCO International standard classification of occupations

LFS Labour force survey

LMII Labour market information and intelligence

NA National accounts

NACE Statistical classification of economic activities (in the European

Community)

PIAAC Programme for the international assessment of adult competencies

p.a. Per annum

QMOD Qualification module

RD Replacement demand

RDMOD Replacement demand module
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The forecast of occupational structure of employment in Poland 
Artur Gajdos, University of Lodz, Poland 
 
Abstract 
The main purpose of this paper is comparing forecast results (Cedefop and national) and comparing forecast 
methodology. 

The main aim is to answer following questions:  
1. How employment structure will change in Poland in coming years?  
2. How employment structure will change on voivodeship level to 2013? 

Spatial differentiation of human capital quality is the main element of cohesion policy. Also, the assessment of 
the transformation process to economy based on knowledge requires cross-section data analysis, spatial as 
well. 

Data which concern labour force structure in major occupational groups in voivodeship cross-section taken from 
Labour Force Survey have been used in this paper. The data source specificity enables the assessment of  
labour force occupational specialization on voivodeship level and the changes of this specialization with time. 
Combined analysis of spatial and structural changes with the method of time-series-cross-section data analysis 
makes it possible to draw conclusions about processes occurring on regional labour markets. It is especially 
important in the context of cohesion policy implementation. 

In this case could be use time-series, cross-section and spatial methods of data analysis. There were use: 
location quotient (LQ), shift-share analysis (SSA), panel data model (FEM and REM) and seemingly unrelated 
regression (SUR) to describe time-series-cross-section data and forecasting. 

Labour market in Poland is undergoing dynamic quantitative and qualitative changes. Data received from 
Labour Force Survey  give a possibility of making cross-sectional time series analysis. At present research of 
spatial diversification of labour market processes is becoming particularly important.  

This report focuses on spatial diversification of labour force number change dynamics in Poland in 2000-08 and 
the change of labour force structure in the cross section of major (10) and sub-major (30) occupational groups.  

Between 2000-08 a significant spatial diversity was observed in the number of working people. In the cross-
section of major occupational groups the most dynamic changes of participation were observed in the group: 
skilled agricultural and fishery workers – fall of participation from almost 18% to slightly over 12% of all the 
employed, and in the group: professionals  - rise from 12,5% to almost 15,5%. 

The analysis of labour force structure spatial diversity makes use of location quotient which permits voivodeship 
specialization evaluation. 



This analysis present a occupational employment structure in Poland (1996-2010) and in the voivodeship 
(1996-2008) with a forecast for year 2013 too. A professional employment structure describes the development 
of a country and its regions. In modern structures the employees are experts, workers of services and qualified 
workers with a decreasing number of farmers and unqualified workers. The data analysis show that both in 
Poland and on the voivodship level the processes of modernization of the structures are taking place. 



 
How to anticipate skill and training needs by 2020: a regional point of view. A model to 
help decision-making  
Marie-Béatrice Rochard, Observatoire régional de l’Emploi et de la Formation de la région Centre, France 
 
Research question 
How to anticipate skill and training needs by 2020 and allow helping decision-making that is shared collectively? 
 
Projections leaning on collective knowledge 
The ORFE has developed a model to anticipate skill and training needs by 2020, which can be defined as a 
model to help decision-making. It aims at presenting a method that can be understood by all stakeholders, so 
that the results do not seem like ‘expert works’ and can be used as basis for a collective reflection: each 
stakeholder taking part to the working group (Regional Council, public administration (education, labour, 
employment, ...), social partners, sectors, training organizations, ...) must be able to understand how the model 
is built and to quickly appropriate the results. 

That is why the method to calculate employment projections is simple: we put on the employment in 2007 an 
annual average growth rate until 2020.  

The central hypothesis of this forecasting model is that ‘all things being equal, the trends go on, except for the 
events that could diminish, accentuate or reverse them’. 

We built from this hypothesis three projections based on three hypotheses: 

1. A trend hypothesis that continues the long-term trend observed between 1999-2007, it is the most 
favourable hypothesis for the region 

2. A central hypothesis, from the growth observed between 2001-05, scenario of stability 

3. A crisis hypothesis that continues the trend observed between 2007 and 2009. 

The fact that we continue the trends observed in the recent times allow us to think on the impact of crisis and 
boosts on the employment volume and training needs, but also to be a base to make stakeholders think 
together. They all have memories of what happened before, their own analysis of the causes and 
consequences that they all need to share to build an analysis of the process that occur during cyclical changes 
and the impact of such changes on long periods. 

The first phase is about estimating employment. Then we calculate net job creations (difference between 
employment estimated in 2020 and employment in 2007) and we add retirement estimations in 2020 (2 
hypothesis: retirement at 62 years old or 65 because of the French reform on retirement), in order to obtain net 
recruitment needs. 



A model that allows a monitoring of decisions 
Each decision needs time to product effects and as soon that it products it, it contributes to modify the initial 
context: this model gives the possibility to follow the impact of decisions, in order to be able to modify them in 
case it would be needed. 

We can indeed estimate at any time according to the same method employment for a given year and compare it 
with the level really observed that particular year. We keep the same hypothesis ‘all things being equal, the 
trends continue’ and what changed can be linked to the measures that are taken, and therefore we can 
evaluate the results and how the objectives have evolved. But unexpected events can happen and create 
perverse effects that we identify. This then allows correcting the measures to keep a same objective or change 
objective. 

We therefore managed to validate our model by projecting employment in 2005 and 2007 and by comparing 
with the results actually observed. We observed that all things being equal, the results meet the forecasts. 
When differences appear, they are either linked to cycles, either to certain measures taken by stakeholders. 

The results 
Employment projections show an increase of the impact of growth and no-growth on employment. Variations 
are stronger, which increase difficulties, given that job suppressions are more and more important in crisis 
period, whereas recruitment needs are also very strong as soon as growth comes back, because job creations 
are added to retirements that are more and more important, linked to the active population ageing.  

Thereby the results show few differences with the Cedefop results: 

1. An increase of the high and medium-skilled active population, 

2. A decrease of the low-skilled active population, 

3. An increase rate of the active population that is higher for women than for men, women are more skilled 
than men. 

4. Gaps between recruitment needs and school leavers, 

5. Persistent tensions. 

Our results show that the impact of cyclical variations is very important. Tensions on some jobs can indeed 
seriously handicap the ability of boosting in some sectors, especially for industrial sectors, that are crucial in the 
Centre region because we are the 6th industrial region in France. 

The issues at stake in terms of training are not neutral: how to organize long-life learning for higher 
qualifications, in order to ensure the ‘safety’ of paths for young school leavers? It appears indeed more and 
more certain that they will go through a succession of employment and non-employment periods according to 
cyclical phases. 
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More information on the location and how to get there
Conference venue

The Cedefop’s Conference “Building on the skills forecasts: comparing methods and applications” will take place on Thursday 17th & Friday 18th February
2011 at:

Cedefop - European Centre for the Development of Vocational Training
Europe 123, 57001 Thessaloniki (Pylea), Greece 
Postal address: 
PO Box 22427, Finikas 
55102 Thessaloniki
Greece 
Tel. (+30) 2310490111 Fax (+30) 2310490049

Find your way to Cedefop
There is no convenient public transportation to Cedefop. The easiest way to reach Cedefop is by taxi (a maximum of 30 minutes from any part of the city, the
city’s suburbs and about 10 minutes from the airport). A taxi will cost around 20€, depending on the distance. Should you wish to order a radio taxi, please call
one of the following numbers: (+30) 2310525000, 2310866866 and make your appointment. In general, taxis are easy to find, at the airport and all over the
city; taxis are blue-white and easy to stop in the street. Please don’t be surprised if other passengers are picked up along the way to your destination. Due to
the low fairs that taxis offer, this is a common practice in Greece.

Secretariat and information desk during the conference
The Secretariat desk will be located at the conference venue, and will operate: 
Thursday, 17th February 2011,  9.00 - 18.00 
Friday, 18th February 2011, 9.30 - 13.30 
Tel.: (+30) 2310 897197  Fax: (+30) 2310 897211

Conference Secretariat is provided by:
LDK Consultants
Off. 21 Thivaidos Str.
P.O Box 51299, 14564 Kifissia, Greece 
Tel: (+30) 2108196752 (conference line), (+30) 2108196700
Fax: (+30) 2108196759, (+30) 2108196709
e-mail: skills@ldk.gr
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Conference Hotels

MAKEDONIA PALACE Hotel ***** - city centre
Single BB 90€, Double BB 95€ 
Considered a local landmark, this legendary hotel rises at the edge of Thessaloniki's sweeping bay and is within walking distance from the ground of the Thessaloniki
International Fair as well as the city's business and shopping districts. Inspired by the sparkle of the Ancient Greek Kingdom of Macedonia, the Makedonia Palace revives
hospitality in a grand fashion. 

2, Megalou Alexandrou Avenue, GR-546 40 Thessaloniki 
Tel.: (+30) 2310 897197  Fax: (+30) 2310 897211
URL: www.makedoniapalace.com

CAPSIS Hotel **** - city centre
Single BB 70€, Double BB 80€ 
Comfort, professionalism and superb level of services represent the core qualities offered in Capsis Hotel Thessaloniki.
Latest technology designs and recent renovation have made Capsis one of the best-known and foremost central hotels in Thessaloniki, being an ideal option for business
meetings, conference receptions and tours around the city of great religious and cultural significance.
The Capsis Hotel, a representative member of the eminent Capsis Hotel Chain, is the largest city hotel in the Northern Greece. The hotel's 407 rooms and 19 Conference
multi-use centers are fully supplied with the upgraded technological equipment, aiming to satisfy the demanding needs of the modern businesspeople. The hotel is carefully
designed to enable access and transportation of individuals with special needs throughout all main hotel facilities.

18, Monastiriou Str., GR-546 29 Thessaloniki 
Tel: (+30)2310 596800  Fax: (+30)2310 510555
URL: http://www.capsishotel.gr/thes/index_en.html

CITY Hotel **** - city centre
Single BB 88€ Double BB 98€
Located in the center of the city, moments away from the commercial and business heart of Thessaloniki, this modern hotel can offer businessmen and tourists all the
necessary accommodations and facilities, while they enjoy the beautiful down town day and night life of the liveliest city in Northern Greece, Thessaloniki. One of the best 4
star hotels in Thessaloniki, as well as a top range business hotel, City Hotel, is an affordable hotel that provides high quality accommodations and facilities in its 125 renovated
and spacious rooms.

Komninon 11, GR 546 24 Thessaloniki, Greece
Tel. +(30)2310 269421 Fax: +(30)2310 274358
URL: http://www.cityhotel.gr/

 

* i.e. Bed & Breakfast
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Thessaloniki
Set on the northern shores of the Thermaikos Gulf that opens into the Aegean Sea, Thessaloniki is approximately 550 kilometres north of Athens and in close proximity to
Chalkidiki's beautiful beaches. It is the metropolis of the region of Macedonia, one of Europe's oldest cities and the second largest city in Greece. 
Founded in 316 BC by Cassander, King of Macedonia, the city was named after his wife, Thessaloniki, sister of Alexander the Great. It was here that Alexander the Great
established the seat of his great Macedonian Empire, imparting a legacy that has left modern Thessaloniki dotted with the treasures, temples and monuments of one of
history's greatest leaders.
Thessaloniki has the largest university in Greece, Aristotle University with about 95.000 students, which is one of the most established universities in the academic community
in Europe.
The city of Thessaloniki today offers the visitor an exciting experience, as it possesses the second largest and most important port in Greece, the International Fair which
attracts commercial interest from all over the world- offers cultural events, theatres, Modern Art galleries, libraries, some of the most exclusive stores in Greece, an immense
variety of high standard recreational facilities and examples of modern architecture, art nouveau and eclecticism.
A few of the city's many attractions include the 16th century White Tower, Thessaloniki's many churches, in particular the 4th century Rotonda dedicated to St George,
containing mosaics of the period, and the 8th century Agia Sofia, which was converted into a mosque during the Ottoman rule.
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Coming to Thessaloniki
Getting to Your Hotel from the Airport
Please kindly note that there will be no welcome desk at the airport upon your arrival. You are kindly requested to make your own arrangements from the airport
to your hotel. 
There is a bus service operating 24 hours a day that links “Macedonia” Airport of Thessaloniki to City Centre. Bus number is 78 and the time to reach city centre is
approximately 40 minutes depending on traffic. The cost of the ticket is 0.80€ and it can be bought at a ticket booth outside the Airport from kiosks with limited opening hours,
or from the ticket machine on the bus (in this case the ticket is 0.90€ and small change is needed for this).
There is also a taxi service outside the Arrivals hall of “Macedonia” Airport of Thessaloniki. Taxis take approximately 20 minutes to reach city centre depending on traffic. The
tariff ranges from 20€– 30€.

Transfers 
From all the hotels listed on the registration form, bus transfer from and to Cedefop will be provided, according to the conference programme, from Thursday 17th till Friday
18th February 2011, as well as to and from the dinner and from Cedefop to the airport after closure of the event. If you are late you can always take a taxi, as there is no
convenient public transport to Cedefop.

Time
Greece is 2 hours ahead of Greenwich Mean Time (GMT +2) throughout the year.

Language
Greek is the official language but English is widely spoken.

Currency
The Greek currency is EURO. Credit cards are widely used in most establishments. Most currencies and traveller’s cheques can easily be changed either at banks, hotels or
moneychangers with some handling charges.

Weather in February
Thessaloniki lies in the transitional climatic zone, so its climate has displayed characteristics of continental as well as Mediterranean climate. Average temperatures in
February range from 2 C° to 11C°. 

Power supply
The standard current in Greece is 220 volts. Plugs are European standard with two round pins.

People & Life
Thessaloniki is a popular destination. You will certainly enjoy a pleasant and interesting stay in the city. People are friendly and happy to help with any questions. The
atmosphere is unique during the day in the commercial and shopping centre, but especially during the evening, in the wide variety of bars, restaurants and theatres for
entertainment.

Useful phone numbers
Police*  100

Tourist police station (+30) 2310554870, (+30) 2310554871

Ambulance*  166

Fire* 199

Emergency phone** 112

Phone book information*     11888

*It refers to a local number and can be used only from a local phone. 
**It refers to a European number. After a recorded message in English and Greek, an operator receives the call in English, French or Greek, puts the caller
through to the necessary service, and assists with interpretation, if necessary.

Links
> Information on Greece as a travel destination: http://www.visitgreece.gr
> Thessaloniki International Airport Macedonia (SKG): http://www.thessalonikiairport.gr/
> Hellenic Culture: www.culture.gr 
> Area information on the prefecture of Macedonia: www.ellada.net
> Travel information on Halkidiki: http://www.halkidikinet.gr
> Weather in Thessaloniki: www.weather.yahoo.com/
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General Information 
 

The Conference Organisers  
Cedefop and its network on early identification of skills needs, Skillsnet. 

Dates and venue  
The Cedefop’s Conference “Building on the skills forecasts: comparing methods and applications” 
will take place on:  

Thursday, 17 February 2011 & Friday, 18 February 2011 at Cedefop premises in Thessaloniki  
123 Europe str., 57001 Pylea, Thessaloniki, Greece  
Tel.: (+30) 2310 490 111  
Postal address:  
PO Box 22427, Finikas, 55102 Thessaloniki, Greece  

Secretariat and information desk during the conference  
The Secretariat desk will be located at the conference venue and will operate:  

Thursday, 17 February 2011, 9.00 - 18.00  
Friday, 18 February 2011, 9.30 - 13.30  
Tel.: (+30) 2310490068; Fax: (+30) 2310490240  

Interpretation  
There will be no interpretation. The working language will be English only. 

Internet facilities  
Two workstations with internet / e-mail access will be available for participants outside the conference room. 
WI-FI connection is also provided. Additional PCs will be available in Cedefop’s library area.  
 

Conference Registration 
Registration to the conference is made by duly completing the online registration form or the pdf/word 
download to be sent by fax or e-mail to LDK Consultants: skills@ldk.gr +30 210 8196709, 759. We kindly 
advise you to register as soon as possible and no later than 7 February 2011. A confirmation will be sent to 
every registered delegate in due time.  

Registered delegates will enjoy: conference material, 1 dinner, 2 lunches, 3 coffee breaks and transportation. 
For more information on transportation please refer to the section ‘Organised transportation of the participants’ 
below.  

Please note that there is a limited number of places available, which will be allocated on a first come, first 
served basis. We regret to inform you that once all places have been allocated, we will be unable to accept 
your request for participation. Therefore, you are kindly invited to register as soon as possible. 

Accompanying persons 
Accompanying persons are welcome to the dinner at their own expenses. To register accompanying persons, 
please complete the relevant sections of your registration form. 
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Hotel Accommodation 

Hotel reservation procedure 
To reserve a hotel, please complete the relevant section of the registration form. Reservation will then be 
made for you. 

Payment conditions 
For the payment procedure and cancellation policy, please see the relevant sections of the Registration Form. 

Pre-selected hotels 
MAKEDONIA PALACE Hotel - city centre 

Single BB* 90€, Double BB* 95€  

Considered a local landmark, this legendary hotel rises at the edge of Thessaloniki's sweeping bay and is 
within walking distance from the ground of the Thessaloniki International Fair as well as the city’s business 
and shopping districts. Inspired by the sparkle of the Ancient Greek Kingdom of Macedonia, the Makedonia 
Palace revives hospitality in a grand fashion. Makedonia Palace is 15 minutes from Cedefop and 15 km from 
Macedonia Airport.  

2, Megalou Alexandrou Avenue, 546 40 Thessaloniki   
Tel.: (+30) 2310 897197  Fax: (+30) 2310 897211 
URL: www.makedoniapalace.com 

CAPSIS Hotel  - city centre 

Single BB* 70€, Double BB* 80€ 

Latest technology designs and recent renovation have made Capsis one of the best-known and foremost 
central hotels in Thessaloniki, being an ideal option for business meetings, conference receptions and tours 
around the city of great religious and cultural significance. The Capsis Hotel, a representative member of the 
eminent Capsis Hotel Chain, is the largest city hotel in the Northern Greece. The hotel's 407 rooms and 19 
Conference multi-use centres are fully supplied with the upgraded technological equipment, aiming to satisfy 
the demanding needs of the modern businesspeople. The hotel is carefully designed to enable access and 
transportation of individuals with special needs throughout all main hotel facilities. Capsis Hotel Thessaloniki is 
20 minutes from Cedefop and 15 km from Macedonia Airport.  

18, Monastiriou Str., GR-546 29 Thessaloniki  
Tel: (+30)2310 596800  Fax: (+30)2310 510555 
URL: http://www.capsishotel.gr/thes/index_en.html 

CITY Hotel  - city centre 

Single BB* 88€ Double BB* 98€ 

Located in the centre of the city, moments away from the commercial and business heart of Thessaloniki, this 
modern hotel can offer businessmen and tourists all the necessary accommodations and facilities, while they 
enjoy the beautiful down town day and night life of the liveliest city in Northern Greece, Thessaloniki. One of 
the best 4 star hotels in Thessaloniki, as well as a top range business hotel, City Hotel, is an affordable hotel 
that provides high quality accommodations and facilities in its 125 renovated and spacious rooms. 

Komninon 11, GR 546 24 Thessaloniki, Greece 
Tel. +(30)2310 269421 Fax: +(30)2310 274358 
URL: http://www.cityhotel.gr/ 

                                                           
* i.e. Bed & Breakfast. The above prices are per room / night and include breakfast, services and all taxes 
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Social Programme 
Dinner offered by Cedefop 
 
Thursday, 17 February 2011, 20:00 
On Thursday evening, participants are invited to a dinner organised by Cedefop at ‘Hamodrakas’ Restaurant 
(13, Gagyli Str., Paralia Aretsou) at 20:00. 

Organised transportation of the participants 
Bus transportation will be provided in line with the conference programme from the three pre-selected hotels 
listed above to and from Cedefop premises as well as to and from the dinner venue. If you are late you can 
always take a taxi, as there is no convenient public transport to Cedefop.  
In addition, after the closure of the conference on Friday 18 February, a bus transfer will be arranged from 
Cedefop premises to “Macedonia” Airport of Thessaloniki and to the pre-selected hotels.  

Useful information just before you arrive 

Getting to Your Hotel from the Airport 
Please kindly note that there will be no welcome desk at the airport upon your arrival. You are kindly 
requested to make your own arrangements from the airport to your hotel.  

It is recommended to take a taxi outside the Arrivals hall of “Macedonia” Airport of Thessaloniki. Taxis take 
approximately 20 minutes to reach city centre depending on traffic. The tariff ranges from 20€– 30€. Payment 
should be made in cash. 

There is also a bus service operating 24 hours a day that links “Macedonia” Airport of Thessaloniki with the 
city centre. The bus route for the city centre is No 78 and it takes approximately 40 minutes depending on 
traffic to reach the terminus.   

The bus ticket can be bought at a ticket booth outside the Airport, or at the ticket machine in the bus (small 
change is needed for that). The ticket price is 0.80€. 

“MACEDONIA” Airport of Thessaloniki (http://www.thessalonikiairport.gr/) 
The Airport is located 13 Km east from the city of Thessaloniki in the region "Micra" and in the Thermi 
Municipality. 

Companies with direct flights at Thessaloniki’s airport are:  

 Aegean Airlines   Air Berlin  

 Alitalia   Austrian Airlines  

 British Airlines  Blue Air  

 Condor   Cyprus Airlines 

 Easy Jet  Germanwings 

 Hamburg International  JetairFly 

 LOT  Lufthansa 

 Malév Hungarian Airline  Olympic Airlines 

 Swiss  Tarom 

 TUIfly  
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Find your way to Cedefop 
There is no convenient public transportation to Cedefop. The easiest way to reach Cedefop is by taxi 
(maximum 30 minutes from any part of the city, the city’s suburbs and about 10 minutes from the airport). A 
taxi will cost around 20€, depending on the distance. Should you wish to order a radio taxi, please call one of 
the following numbers: (+30) 2310525000, 2310866866 and make your appointment. In general, taxis are 
easy to find, at the airport and all over the city; taxis are blue-white and easy to stop in the street. Please don’t 
be surprised if other passengers are picked up along the way to your destination. Due to the low fairs that taxis 
offer, this is a common practice in Greece. 

Time 
Greece is 2 hours ahead of Greenwich Mean Time (GMT +2) throughout the year. 

Language 
Greek is the official language but English is widely spoken as well as German and French. 

Currency 
The Greek currency is EURO. Credit cards are widely used in most establishments. Most currencies and 
traveller’s cheques can easily be changed either at banks, hotels or moneychangers with some handling 
charges. 

Weather in February 
Thessaloniki lies in the transitional climatic zone, so its climate has displayed characteristics of continental as 
well as Mediterranean climate. Average temperatures in February range from 2 C° to 11C°.  

Power supply 
The standard current in Greece is 220 volts. Plugs are European standard with two round pins. 

People & Life 
Thessaloniki is a popular destination. You will certainly enjoy a pleasant and interesting stay in the city. People 
are friendly and happy to help with any questions. The atmosphere is unique during the day in the commercial 
and shopping centre, but especially during the evening, in the wide variety of bars, restaurants and theatres 
for entertainment. Thessaloniki is renowned for its unique location, along the Thermaikos Gulf, its sunsets, its 
long history, its monuments and museums as well as its distinguished cuisine. 

Thessaloniki 
Set on the northern shores of the Thermaikos Gulf that opens into the Aegean Sea, Thessaloniki is 
approximately 550 kilometres north of Athens and in close proximity to Chalkidiki's beautiful beaches. It is the 
metropolis of Macedonia, one of Europe's oldest cities and the second largest city in Greece. 

Founded in 316 BC by Cassander, King of Macedonia, the city was named after his wife, Thessaloniki, sister 
of Alexander the Great. It was here that Alexander the Great established the seat of his great Macedonian 
Empire, imparting a legacy that has left modern Thessaloniki dotted with the treasures, temples and 
monuments of one of history's greatest leaders. 

Thessaloniki has the largest university in Greece, Aristotle University with about 95.000 students, which is one 
of the most established universities in the academic community in Europe. 

The city of Thessaloniki today offers the visitor an exciting experience, as it possesses the second largest and 
most important port in Greece, the International Fair which attracts commercial interest from all over the world- 
offers cultural events, theatres, Modern Art galleries, libraries, some of the most exclusive stores in Greece, an 
immense variety of high standard recreational facilities and examples of modern architecture, art nouveau and 
eclecticism. 

A few of the city's many attractions include the 16th century White Tower, Thessaloniki's many churches, in 
particular the 4th century Rotonda dedicated to St George, containing mosaics of the period, and the 8th 
century Agia Sofia, which was converted into a mosque during Ottoman rule. 
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What to see 

Thessaloniki is host to an impressive array of museums, cultural organizations, archaeological sites and 
monuments. A list includes: 

MONUMENTS & CHURCHES 
 Agia Ekaterini church 
 Agia Sofia church (Agias Sofias street) 
 Agii Apostoli church  
 Agios Demetrios church 
 Agios Nikolaos Orfanos 
 The Ahiropiitos 
 The Arch of Galerius (Kamara)  
 The Crypt (Agios Demetrios church) 
 The Old Walls 
 Ossios David or the Latomos Monastery (Upper 

Town) 
 The Panagia ton Chalkeon church 
 Profitis Elias 
 The Rotonda (D. Gounari str) 
 Vlatadon Monastery (Upper Town) 
 The White Tower (seafront avenue) 

 MUSEUMS & GALLERIES  
 Thessaloniki Archaeological Museum  
 The Museum of Byzantine Culture 
 State Museum of Contemporary Art, 

Thessaloniki  
 State Gallery of Art 
 Thessaloniki Museum of Photography  
 Museum of Cinematography in Thessaloniki  
 Thessaloniki Technology Park  
 Folk Art and Ethnological Museum of 

Macedonia and Thrace 
 Directory of museums beyond Thessaloniki 

 

What and where to eat 
For a morning or late-night snack, try bougatsa pies with cream (sweet) or cheese (savory) filling.  
Meat eaters can try out soutzoukakia: minced meat pellets either grilled (at the central market or rotisseries) or 
in tomato and cumin sauce.  

Go for a meal in one of the many downtown ouzo restaurants (ouzeri) and accompany your drink with lots of 
small dishes - by far the best way to eat in Thessaloniki.  
The areas that concentrate most of the city’s well-known restaurants are: 

 Navarinou Square  
 Athonos Square (between the Church of Aghia Sophia, or Church of the Holy Wisdom, and 

Aristotelous Square) 
 Ladadika area  
 Ano Poli (on the hill where you see the remains of the castle, visible from the White Tower) 

 

For something quicker, you can taste the special crepes from many different places at Gounari Street, next to 
Navarinou Square. Also "Goody's" is the Greek fast food restaurant chain. You will find here classic 
hamburgers, pasta, salads, etc. 
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Useful web sites 

Greece as a travel destination 
http://www.gnto.gr/?langID=2 

Thessaloniki  
http://www.saloniki.org 
http://www.thessalonikicity.gr/English/index.htm 

Weather in Thessaloniki 
http://weather.yahoo.com/forecast/GRXX0019_c.html 

Useful phones 
Police*  100 
Tourist police station  (+30) 2310554870, (+30) 2310554871 
Ambulance*  166 
Fire*  199 
Emergency phone**  112 
Phone book information* 11888 
 
* It refers to a local number and can be used only from a local phone. 

** It refers to a European number. After a recorded message in English and Greek, an operator receives the call in 
English, French or Greek, puts the caller through to the necessary service, and assists with interpretation, if necessary. 

Conference secretariat 
For any further organisational information please contact the conference secretariat at: 

LDK Consultants Engineers and Planners  
Off. 21 Thivaidos Str. 
P.O. Box 51299, 14564 Kifissia, Greece  
Tel: (+30) 2108196752 (Event Secretariat line), (+30) 2108196700 
Fax: (+30) 2108196759, (+30) 2108196709 
e-mail: skills@ldk.gr 

Please ask for:  Mr. John Panayiotopoulos, Project Manager 
 Ms. Athina Ignatieva, Project Coordinator 
 

In the event that you need any help or assistance before or during the workshop please do not hesitate to 
communicate with us at the mobile phones: +30 6946 50 33 45 - Mr. John Panayiotopoulos  

Liability 
Cedefop & LDK Consultants act as an agent of the event only in securing hotels, transport and travel services 
and on no condition shall be liable for acts or defaults in case of injury, damage, loss, accident, delay or 
irregularity of any kind whatsoever during arrangements organised through contractors or the employees of 
such contractors in carrying out services. Hotel and transportation services are subject to the terms and 
conditions under which they are offered to the public in general. The Host Committee reserves the right to 
make changes where deemed necessary, without prior notice to parties concerned. All disputes are subject to 
the Greek Law. 

We look forward to welcoming you at the workshop! 

































More information on the location and how to get there

Conference venue

The Cedefop’s Conference “Building on the skills forecasts: comparing methods and applications” will take place on Thursday
17th & Friday 18th February 2011 at:

Cedefop - European Centre for the Development of Vocational Training
Europe 123, 57001 Thessaloniki (Pylea), Greece 
Postal address: 
PO Box 22427, Finikas 
55102 Thessaloniki
Greece 
Tel. (+30) 2310490111 Fax (+30) 2310490049

Find your way to Cedefop

There is no convenient public transportation to Cedefop. The easiest way to reach Cedefop is by taxi (a maximum of 30
minutes from any part of the city, the city’s suburbs and about 10 minutes from the airport). A taxi will cost around 20€,
depending on the distance. Should you wish to order a radio taxi, please call one of the following numbers: (+30) 2310525000,
2310866866 and make your appointment. In general, taxis are easy to find, at the airport and all over the city; taxis are blue-
white and easy to stop in the street. Please don’t be surprised if other passengers are picked up along the way to your
destination. Due to the low fairs that taxis offer, this is a common practice in Greece.

Secretariat and information desk during the conference

The Secretariat desk will be located at the conference venue, and will operate: 
Thursday, 17th February 2011,  9.00 - 18.00 
Friday, 18th February 2011, 9.30 - 13.30 
Tel.: (+30) 2310 897197  Fax: (+30) 2310 897211

Conference Secretariat is provided by:
LDK Consultants
Off. 21 Thivaidos Str.
P.O Box 51299, 14564 Kifissia, Greece 
Tel: (+30) 2108196752 (conference line), (+30) 2108196700
Fax: (+30) 2108196759, (+30) 2108196709
e-mail: skills@ldk.gr
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Conference Hotels

MAKEDONIA PALACE Hotel ***** - city centre

Single BB 90€, Double BB 95€ 
Considered a local landmark, this legendary hotel rises at the edge of Thessaloniki's sweeping bay and is within walking distance from the
ground of the Thessaloniki International Fair as well as the city's business and shopping districts. Inspired by the sparkle of the Ancient
Greek Kingdom of Macedonia, the Makedonia Palace revives hospitality in a grand fashion. 
2, Megalou Alexandrou Avenue, GR-546 40 Thessaloniki 
Tel.: (+30) 2310 897197  Fax: (+30) 2310 897211
URL: www.makedoniapalace.com

CAPSIS Hotel **** - city centre

Single BB 70€, Double BB 80€ 
Comfort, professionalism and superb level of services represent the core qualities offered in Capsis Hotel Thessaloniki.
Latest technology designs and recent renovation have made Capsis one of the best-known and foremost central hotels in Thessaloniki,
being an ideal option for business meetings, conference receptions and tours around the city of great religious and cultural significance.
The Capsis Hotel, a representative member of the eminent Capsis Hotel Chain, is the largest city hotel in the Northern Greece. The hotel's
407 rooms and 19 Conference multi-use centers are fully supplied with the upgraded technological equipment, aiming to satisfy the
demanding needs of the modern businesspeople. The hotel is carefully designed to enable access and transportation of individuals with
special needs throughout all main hotel facilities.

18, Monastiriou Str., GR-546 29 Thessaloniki 
Tel: (+30)2310 596800  Fax: (+30)2310 510555
URL: http://www.capsishotel.gr/thes/index_en.html

CITY Hotel **** - city centre

Single BB 88€ Double BB 98€
Located in the center of the city, moments away from the commercial and business heart of Thessaloniki, this modern hotel can offer
businessmen and tourists all the necessary accommodations and facilities, while they enjoy the beautiful down town day and night life of the
liveliest city in Northern Greece, Thessaloniki. One of the best 4 star hotels in Thessaloniki, as well as a top range business hotel, City Hotel,
is an affordable hotel that provides high quality accommodations and facilities in its 125 renovated and spacious rooms.

Komninon 11, GR 546 24 Thessaloniki, Greece
Tel. +(30)2310 269421 Fax: +(30)2310 274358
URL: http://www.cityhotel.gr/

 

* i.e. Bed & Breakfast
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Thessaloniki

Set on the northern shores of the Thermaikos Gulf that opens into the Aegean Sea, Thessaloniki is approximately 550 kilometres north of
Athens and in close proximity to Chalkidiki's beautiful beaches. It is the metropolis of the region of Macedonia, one of Europe's oldest cities
and the second largest city in Greece. 
Founded in 316 BC by Cassander, King of Macedonia, the city was named after his wife, Thessaloniki, sister of Alexander the Great. It was
here that Alexander the Great established the seat of his great Macedonian Empire, imparting a legacy that has left modern Thessaloniki
dotted with the treasures, temples and monuments of one of history's greatest leaders.
Thessaloniki has the largest university in Greece, Aristotle University with about 95.000 students, which is one of the most established
universities in the academic community in Europe.
The city of Thessaloniki today offers the visitor an exciting experience, as it possesses the second largest and most important port in
Greece, the International Fair which attracts commercial interest from all over the world- offers cultural events, theatres, Modern Art galleries,
libraries, some of the most exclusive stores in Greece, an immense variety of high standard recreational facilities and examples of modern
architecture, art nouveau and eclecticism.
A few of the city's many attractions include the 16th century White Tower, Thessaloniki's many churches, in particular the 4th century
Rotonda dedicated to St George, containing mosaics of the period, and the 8th century Agia Sofia, which was converted into a mosque
during the Ottoman rule.
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Coming to Thessaloniki

Getting to Your Hotel from the Airport
Please kindly note that there will be no welcome desk at the airport upon your arrival. You are kindly requested to make your
own arrangements from the airport to your hotel. 
There is a bus service operating 24 hours a day that links “Macedonia” Airport of Thessaloniki to City Centre. Bus number is 78 and the time
to reach city centre is approximately 40 minutes depending on traffic. The cost of the ticket is 0.80€ and it can be bought at a ticket booth
outside the Airport from kiosks with limited opening hours, or from the ticket machine on the bus (in this case the ticket is 0.90€ and small
change is needed for this).
There is also a taxi service outside the Arrivals hall of “Macedonia” Airport of Thessaloniki. Taxis take approximately 20 minutes to reach city
centre depending on traffic. The tariff ranges from 20€– 30€.

Transfers 
From all the hotels listed on the registration form, bus transfer from and to Cedefop will be provided, according to the conference
programme, from Thursday 17th till Friday 18th February 2011, as well as to and from the dinner and from Cedefop to the airport after
closure of the event. If you are late you can always take a taxi, as there is no convenient public transport to Cedefop.

Time
Greece is 2 hours ahead of Greenwich Mean Time (GMT +2) throughout the year.

Language
Greek is the official language but English is widely spoken.

Currency
The Greek currency is EURO. Credit cards are widely used in most establishments. Most currencies and traveller’s cheques can easily be
changed either at banks, hotels or moneychangers with some handling charges.

Weather in February
Thessaloniki lies in the transitional climatic zone, so its climate has displayed characteristics of continental as well as Mediterranean climate.
Average temperatures in February range from 2 C° to 11C°. 

Power supply
The standard current in Greece is 220 volts. Plugs are European standard with two round pins.

People & Life
Thessaloniki is a popular destination. You will certainly enjoy a pleasant and interesting stay in the city. People are friendly and happy to
help with any questions. The atmosphere is unique during the day in the commercial and shopping centre, but especially during the evening,
in the wide variety of bars, restaurants and theatres for entertainment.

Useful phone numbers

Police*  100

Tourist police station (+30) 2310554870, (+30) 2310554871

Ambulance*  166

Fire* 199

Emergency phone** 112

Phone book information*     11888

*It refers to a local number and can be used only from a local phone. 
**It refers to a European number. After a recorded message in English and Greek, an operator receives the call in English,
French or Greek, puts the caller through to the necessary service, and assists with interpretation, if necessary.

Links



> Information on Greece as a travel destination: http://www.visitgreece.gr
> Thessaloniki International Airport Macedonia (SKG): http://www.thessalonikiairport.gr/
> Hellenic Culture: www.culture.gr 
> Area information on the prefecture of Macedonia: www.ellada.net
> Travel information on Halkidiki: http://www.halkidikinet.gr
> Weather in Thessaloniki: www.weather.yahoo.com/

 

http://www.visitgreece.gr/
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http://www.culture.gr/
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